(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

oy camenstdsrmroe o 0 LI
CUC SO HUU TRi TUE
1-0045250
A61P 37/00; AG1P 29/00; CO7D 417/08; (13) B
(51)202001 CO7D 405/14; CO7D 413/08; CO7D
413/14; A61K 31/435; CO7D 401/08
(21) 1-2021-01844 (22) 18/09/2019
(86) PCT/IB2019/057856 18/09/2019 (87) WO2020/058869 26/03/2020
(30) 62/734,486 21/09/2018 US
(45) 25/04/2025 445 (43) 25/06/2021 399A

(71) PFIZER INC. (US)
66 Hudson Boulevard East, New York, NY 10001-2192, United States of America

(72) GERSTENBERGER, Brian Stephen (US); LOMBARDO, Vincent Michael (US);
MOUSSEAU, James John (CA); SCHNUTE, Mark Edward (US); FLICK, Andrew
Christopher (US); KUNG, Daniel Wei-Shung (US); NUHANT, Philippe Marcel
(FR); ROBINSON, JR., Ralph Pelton (US); SCHMITT, Daniel Copley (US);
THORARENSEN, Atli (US); TRUJILLO, John Isidro (US); UNWALLA, Rayomand
Jal (US); WU, Huixian (CN).

(74) Cong ty Luat TNHH T&G (TGVN)

(54) HOP CHAT DIOXOXYCLOBUTENYLAMINO-3-HYDROXY-PICOLINAMIT
DUQC THE TAIN LA CHAT UC CHE THU THE CC CHEMOKIN 6 VA DUGC
PHAM CHUA HOP CHAT NAY



(21) 1-2021-01844
(57) Sang ché dé cap dén cac hop chat dioxoxyclobutenylamino-3-hydroxy-picolinamit
duogc thé tai N c6 Cong thuce (IA va 1B)
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hodc mudi hoic hydrat dugc dung ctia nd, ma e ché thu thé CC chemokin 6 (CCR6) va
duoc phém chtra cac hop chét nay, ma hittu dung dé diéu tri hodc ngan ngura bénh, tinh trang

bénh hoic rdi loan duoc cai thién boi su Ge ché CCR6.
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Linh vuc ky thuat dwoc dé cap

Sang ché d& cap dén cac hop chit dioxoxyclobutenylamino-3-hydroxy-
picolinamit dwoc thé tai N ma tic ché thu thé CC chemokin 6 (CC chemokine receptor
6 - CCR6), dugc phdm chira cac hop chét nay, va viée sit dung céc hop chét nay dé diéu
tri hodc ngén nglra bénh, tinh trang bénh, hodc r6i loan duoc cai thién bai su uc ché

CCRe.
Tinh trang k¥ thuéit ciia sang ché

" Céc thu thé chemokin 12 phan ho 16n gdm bay protein xuyén mang ctia bé mit té
bao. Chung co thé duogc chia theo chic ning thanh hai nhém chinh: Cac thu thé
chemokin dugc ghép cdp vai protein G, ma lam trung gian cho viéc chuyén ché bach
cAu, va "cac thu thé chemokin khong dién hinh", ma c6 thé truyén tin hidu qua cac co
ché ghép cip khong phai véi protein G va déng vai trd 1a cac chét loai bo chemokin dé
diéu hoa giam viém hodc tao hinh dang cdc gradien chemokin [Bachelerie, 2014;
Murphy, 2002]. Cac chemokin, phdi tit tw nhién dbi v6i thu thé chemokin 14 cc protein
khéi luong phén tir thép ma kich thich sy huy dong bach cau. Dua vao su c6 mit va vi
trf tuong ddi cia cac gde Cys dau ciing NH2, c4c chemokin dugc nhém v& mit cau tric
thanh c4ac chemokin CC, CXC, CX3C va C [White, 2013]. 0 nguoi, cac chemokin va
thu thé chemokin tao thanh hé phirc vé mit duogc ly. Trong nhiéu truong hop, sy nhan
biét mot chemokin don bdi cac thu thé khac nhau, ciing nhu viéc lién két cua cac
chemokin khéc nhau vé6i ciing mot thu thé, din dén cac dap tng truyén tin hiéu va véan
chuyén khéc nhau [Kufareva, 2016]. Vé mit duoc 1y, cac thanh vién thude ho chemokin
cam mg sy huy dong céc tap con bach cdu di xac dinh r5 va dong vai trd quan trong

trong su phat trién, tinh mién dich va cac bénh tu mién.

Thu thé CC chemokin 6 (CCR6) dugc biéu hién trén nhiéu loai té bao mién dich

quan trong bao gdm cac té bao dudi gai chua trudng thanh, té bao B, té bao T nhd (bao
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gOm tht ca cac té bao Th17), té bao bach cAu trung tinh, va tap con gdm cac Treg. CCR6
14 thu thé duy nhét da biét ddi v6i chemokin CCL20 (c6 tén khac 1a LARC hodc MIP-
3a). CCL20 dugc san sinh boi céc t& bao hoat dich, té bao bidu md rudt két, cac loai té
bao da khéc nhau (vi du, té bao keratin va nguyén bao soi da), va cac té bao biéu mo 6
rang. Cap phéi tu-thy thd CCL20-CCR6 chiu trach nhiém déi véi su di tra cua céc té
bao dudi gai chua truong thanh va céc té bao T yéu t6 tac dong/ghi nhé dén da va cac
b& mat nhdy trong cac tinh trang ndi can bing va viém, cling nhu & cic bénh ty mién

nhu bénh vay nén va bénh viém rudt. [Liao, 1999; Schutyser, 2003].

CCL20 1a chemokin cam tng duoc ma duge diéu hoa ting cao & céc ton thuong
do viém & nhidu bénh tu min khéc nhau bao gdm bénh vay nén, bénh viém loét dai
tring, bénh Crohn, bénh viém khép vay nén va bénh viém khép dang thap. Céc luong
ting 1én cua cac té bao T va té bao dudi gai duong tinh véi CCR6 dugc phat hién & cac
t6n thuong ddng khu tra véi su biéu hién CCL20. Cac cum té bao T-té bao dubdi gai nay
dugc duy tri boi sy tuong tac CCR6-CCL20 14 quyét dinh déi véi su khoi phat va duy
tri bénh. O chudt nhat, ca su bt hoat CCR6 va trung hoa khang thé khang CCL20 déu
bao vé & md hinh viém da do IL-23 géy ra, goi y ring viéc phong bé sy huy dong té bao
mién dich dugc trung gian bdi CCR6-CCL20 thé hién co ché hip dén cho liéu phéap
phéan tr nhé méi & cac bénh tu mién va viém. [Homey , 2000; Kim, 2014; Kwon, 2002;
Shen, 2010].

Thy thé C-X-C chemokin typ 1 (CXCR1) va thu thé C-X-C chemokin typ 2
(CXCR2) la céac thu thé chemokin dugc biéu hién & céac t& bao bach cau trung tinh. Ca
hai thu thé nay déu lién két v6i chemokin IL-8 (CXCL8) véi éi lyc cao. Trai lai, CXCLI
(GRO alpha) va CXCL2 (GRO beta) la cac phéi tir dac hiéu déi véi CXCR2 véi do
twong ddng trinh tw 90%. O c4c nghién ciru 1am sang, cac chat d6i khéang kép CXCR1/2
nhu Navarixin da thé hién su giam nghich do & s6 lugng té bao bach cau trung tinh
tuyét d6i & bénh nhan [Hastrup, 2015]. Bénh nhén c6 s6 luong té bao bach cau trung
tinh giam c6 thé c6 nguy co nhiém trang tang. Do do, cac chét dbi khang CCR6 véi
hoat lyc giam d6i véi su dbi khang thu thé CXCR2 c6 thé dua ra dic tinh do an toan
duoc cai thién so vdi cac chit dbi khang khong chon loc. Cac nghién ctru bang ching

di truyén hoc & ngudi va su bat hoat & chudt nhét goi ¥ rang sy di ra khoi tiy xuwong cla
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cac bach cau trung tinh phu thudc vao chic ning CXCR2 va dugc trung gian bdi cac
phéi tir dic hisu CXCR2, CXCL1 (GRO alpha) va CXCL2 (GRO beta) [Auer, 2014;
Eash, 2010]. Do d6, d hidu tinh dugc Iy ciia cac chat tic ché CXCR2 ddi véi su di
chuyén ctia bach cau trung tinh clia tily xuong, quan trong 1a st dung phéi tr CXCR2
thich hop (CXCL1 hodc CXCL2) & hé phan tich bach cdu trung tinh so cdp ctia nguoi.
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Ban chit k¥ thuit cia sing ché

Sang ché d& xuét cac hop chét c6 Cong thire (TA) v (IB) ma tic ché CCR6 va
hitu dung dé diéu tri hodc ngan ngura cac r6i loan dugce cai thién béi su e ché CCR6 &

nguoi
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hodc mudi hodc hydrat duge dung cua chiing, trong d6

R; va Ry ddc 1ap 1a H hodc (Ci-Ce)alkyl, hodc R; va Rz cuing véi nguyén tir nito
ma ching gén vao tao thanh di vong c6 4, 5, hodc 6 canh chira mt nguyén tir khac loai
la N vatuy y 1 hodc 2 nguyén tir khéc loai bd sung dugc chon tir nhém bao gdbm O, N,
va S, trong d6 di vong nay tiy ¥ duoc thé bang 1, 2, hoic 3 nhém (Ci-Cs)alkyl;

R; 12 H, (Ci-Ce)alkyl, (Ci-Cs)alkylcacbonyl, -C(=0)CH=CHCO-H, -SO>NH,,
-CH,0C(=0)(Ci-Cs)alkyl, -CH2OP(=0)(OH), hodc -C(=O)NRaRg, trong do (Ci-
Cs)alkylcacbonyl tuy y dugce thé bang -CO,H hoidc -NH,, trong d6 -CHOC(=0)(C:1-
Cy)alkyl tiry y duoc thé bang -NHa, va trong d6 Ra va Re doc 18p 12 H hodc (C1-Ce)alkyl;

Ala

R4
N N |\i O
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RG 9 R6 > R6 > R6 5 hoé'c

Rs 13 H, (C1-Cs)alkyl, (C3-Cs)xycloalkyl, (Cs-Cs)xycloalkyl(Ci-Cs)alkyl, hodc
halo(C1-C4)alkyl;

Rs va R doc 1ap 1a H, doteri, (C2-Cs)alkenyl, (C1-Ca)alkoxy, (Ci1-Ca)alkyl,

(C1-Cs)alkyl-di.9, (C3-Ca)xycloalkyl, (Cs-Ca)xycloalkyl(Ci-Cs)alkyl, xyano, halogen,
halo(C;-Cs)alkoxy, halo(C1-Cs)alkyl, hodc hydroxy(Ci-Ca)alkyl;

Bla
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(Re)n
(RB)n (R8)n
R7/N% R7% Ry R7
(Rg)m (RQ)m

(Ro)m (Ro)m X X
R?%F‘)L Ry $ R7 g R7 X
. , hodc; ;

R 14 -F, -CN, (C1-Cs)alkyl, (C1-C3)alkyl-di.7, hodc halo(Ci-Cs)alkyl;

Rs & mdi 1an xudt hién doc 14p 1a doteri, -F, -Cl, -Br, hodc -1, hoac hai Rs dugc

gén vao cling mot nguyén tr cacbon tao thanh nhém (Cs-Cs)xycloalkyl;
nlao0,1, 2,3, hoac 4;

Ro & mdi 14n xudt hién doc 14p 1a doteri, -F, -Cl, -Br, hodc -1, hogc hai Rg dugc

gin vao cling mot nguyén tir cacbon tao thanh nhém (Cs-Cs)xycloalkyl;
mlal,?2, 3, hoac 4; va
X 140, S, hodc NRc, trong d6 Rc 1a H hodc (C1-Cs)alkyl.

Theo phwong 4n khéc, sang ché dé xuit phuong phép didu tri hodc ngin ngira
bénh, tinh trang bénh hoac 161 loan duoc cai thién béi sy ché CCR6 & nguoi bao gff)m
budc stt dung cho nguoi, can diéu tri, luong c6 hiéu qua tri liéu ctia hop chét c6 Cong

thtrc (IA), hodc mudi hodc hydrat dugc dung cua no.

Theo phuong 4n khéc, sang ché dé xuét phuong phéap didu tri hodc ngan ngira
bénh, tinh trang bénh hoac 161 loan duoc cai thién béi su e ché CCR6 & nguoi bao gbdm
bude st dung cho ngudi, can diéu tri, lugng c6 hiéu qua tri liéu cia hop chét c¢6 Cong

thirc (IB), hoac mubi hodc hydrat dugc dung cua no.

Theo phuong 4n khéc, séng ché d2 xuht viéc sir dung hop chat c6 Cong thirc
(IA), hoac mudi hodc hydrat dugc dung cua nd, trong san xuét thudc dé diéu tri bénh,
tinh trang bénh hodc rbi loan duoc cai thién boi sy tic ché CCR6 & ngudi.

Theo phuong 4n khéc, sang ché d& xut vidc st dung hop chit c6 Cong thic (IB),
hodc mudi hodc hydrat dugc dung cta no, trong san xudt thubc dé didu tri bénh, tinh

trang bénh hodc rdi loan dugc céi thién boi sy Ge ché CCR6 & ngudi.
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Theo phuong 4n khac, sang ché dé xuat hop chit c6 Cong thirc (IA), hodc mudi

hodc hydrat dugc dung cua no, dé st dung lam thudc.

Theo phuong &n khac, sang ché @& xuét hop chat c6 Cong thic (IB), hodc mudi

hodc hydrat dugc dung cua no, dé s dung lam thude.

Theo phuong 4n khéc, sang ché dé xuit hop chat c6 Cong thirc (IA), hozc mudi
hodc hydrat dugc dung cua no, dé str dung trong didu tri hodc ngin nglra bénh, tinh

trang bénh hodc r6i loan dugc cai thién boi su tc ché CCR6 ¢ ngudi.

Theo phuong 4n khac, sang ché d& xuét hop chit c6 Cong thirc (IB), hodc mudi
hodc hydrat dugc dung cua no, dé su dung trong didu tri hodc ngin nglra bénh, tinh

trang bénh hodc roi loan duoc cai thién boi su te ché CCR6 & ngudi.

Theo phuong 4n khéc, sang ché dé xut dugc phim chira hop chat c6 Cong thirc
(TA), hoac mudi hodc hydrat duge dung ctia né, va it nhét mot ta duoc, chét pha loang

hozc chit mang dugc dung.

Theo phuong an khac, sang ché dé xuét duoc phim chira hop chit c6 Cong thirc
(IB), hoac mudi hodc hydrat dugc dung cua no, va it nhit mot ta duoc, chét pha loang

hodc chat mang duoc dung.

Theo phuong 4n khéc, sang ché dé xuat phuong phéap didu tri hodc ngin nglra
bénh, tinh trang bénh hoac r6i loan dugc cai thién béi sy e ché CCR6 & nguoi bao gém
budc st dung cho ngudi, can diéu tri, luong c6 hiéu qua tri liéu cua duge phérn chira
hop chét c6 Cong thirc (IA), hodc mubi hodc hydrat dugc dung cua no, va it nhét mot

t4 duoc, cht pha lodng hodc chit mang dugc dung.

Theo phuong 4n khéc, sang ché dé xuit phuong phéap didu tri hodc ngan nglra
bénh, tinh trang bénh hoac r6i loan dugc cai thién béi sy e ché CCR6 & ngudi bao gém
bude st dung cho nguoi, can diéu tri, luong c6 hiéu qua tri liéu cua dugc phém chira
hop chét c6 Cong thuce (IB), hodc mudi hodc hydrat dugc dung cua no, va it nhét mot ta

duoc, chit pha loang hodc chét mang dugc dung.

Theo phuong &n khac, sang ché dé xuét viéc sir dung dugc pham chira hop chat

c6 Cong thire (IA), hodc mubi hodc hydrat dugc dung ciano, va ta duoc, chét pha lodng
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hodc chét mang dugc dung trong san xuét thudc dé diéu tri hodc ngan ngira bénh, tinh

trang bénh hodc r6i loan duoc cai thién boi su e ché CCR6 & nguoi.

Theo phuong an khac, sang ché @ xuét viéc stt dung duoc phdm chira hop chat
c6 Cong thirc (IB), hoac mubi hoidc hydrat dugc dung cua no, va ta dugc, chét phaloing
hodc chit mang dugc dung trong san xuét thudc dé diéu tri hodc ngin ngira bénh, tinh

trang bénh hoac 161 loan duoc cai thién béi su e ché CCR6 & nguoi.

Theo phuong &n khac, sang ché dé xuit dugc phdm chita hop chit c6 Cong thirc

(IA), hodc mudi hodc hydrat dugc dung cua no, va it nhAt mot cht khang viém.

Theo phuong 4n khéc, sang ché dé xut dugc phim chtra hop chat c6 Cong thic

(IB), hoac mudi hodc hydrat dugc dung cua no, va it nhat mot chit khang viém.

Theo phuong 4n khéc, sang ché dé xuét phuong phép diéu tri hodc ngin ngira
bénh, tinh trang bénh hodac 161 loan dugc cai thién bai su e ché CCR6 & ngudi bao gém
budc stir dung cho nguoi, can diéu tri, luong c6 hiéu qua tri lidu cta duge phém két hop
chira hop chét c6 Cong thirc (IA), hodc mudi hoic hydrat dugc dung cia né, va it nhét

mot chat khang viém.

Theo phuong an khac, sang ché @& xuit phuong phép diéu tri hodc ngin nglra
bénh, tinh trang bénh hodc 161 loan duoc cai thién béi sy e ché CCR6 ¢ ngudi bao gém
bude str dung cho nguoi, can diéu tri, luong c6 hidu qua tri lidu ctia duge phém két hop
chura hop chét c6 Cong thac (IB), hodc mubi hodc hydrat dugc dung cua no, va it nhét

mdt chat khang viém.

Theo phuong &n khéc, sang ché @ xuét viéc sir dung dugc phdm két hop chira
hop chét ¢6 Cong thirc (IA), hodc mubi hoic hydrat duge dung cua no, va it nhét mot
chit khang viém, trong san xuét thubc dé diéu tri hodc ngan ngira bénh, tinh trang bénh

hodc r6i loan duoc cai thién bdi su rc che CCR6 ¢ nguoi.

Theo phuong an khac, sang ché dé xut viéc sir dung duoc phdm két hop chia
hop chét c6 Cong thirc (IB), hoac mubi hoic hydrat duoc dung cia nd, va it nhét mot
chit khang viém, trong san xuat thubc dé didu tri hodc ngan ngira bénh, tinh trang bénh

hoic roi loan duoc cai thién boi sy irc ché CCR6 ¢ nguoi.
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M35 ta van tit cac hinh vé

Fig. 1 1a cAu tric tia X (hinh ORTEP) ctia (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-
3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Fig. 2 1 chu tric tia X (hinh ORTEP) cua (R)-4-((2-(((4-clo-1-metyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Fig. 3 1a cAu tric tia X (hinh v& ORTEP) ctia mudi ((1R,4aS,10aR)-7-isopropyl-
1,4a-dimetyl-1,2,3,4,4a,9,10,10a-octahydrophenanthren-1-yl)metanamin cua axit (S)-
4,4-diflo-2-metyltetrahydrofuran-2-carboxylic két tinh (Vi du 36F).

Fig. 4 14 phén tich nhiu xa bdt tia X cta (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Fig. 5 1a phén tich do nhiét luong quét vi sai d6i véi (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Fig. 6 13 phan tich nhiét trong ddi véi (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Fig. 7 14 phan tich nhiéu xa bot tia X cua (R)-4-((2-(((4-clo-1-metyl- 1 H-pyrazol-
3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Fig. 8 1a phan tich do nhiét lugng quét vi sai dbi véi (R)-4-((2-(((4-clo-1-metyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Fig. 9 1a phan tich nhiét trong dbi véi (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-
yl1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.
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Fig. 10 1a ciu tric tia X (hinh v& ORTEP) cua (R)-4-((2-(((1,4-dimetyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,monohydrat két tinh.

Fig. 11 1a cAu tric tia X (hinh v& ORTEP) ddi v6i 6 don vi cua (R)-4-((2-(((1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mubi canxi,monohydrat két tinh.

Fig. 12 12 phén tich nhiéu xa bdt tia X ctia (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-
3-y1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,monohydrat két tinh.

M3 ta chi tiét sang ché

Theo phuong &n khac, sang ché d& xuét cac hop chat c6 Cong thic (IA) va (IB)

0 o)
s sl
N A N” TA
7N NH H NN

N NH H
R1 R1 —
\/N OR; \/N ORj
R, © R, O
Cong thtc (1IA) Cong thie (IB)

hodc mudi hodc hydrat duoc dung cta no, trong d6 Ry va Ra doc 1ap 1a (Ci-Ce)alkyl
hodc R; va Ry cung vGi nguyén tir nito ma ching gin vio tao thanh di vong c6 4, 5,
hoidc 6 canh chira mot nguyén t khac loai 1a N va tuy y 1 hodc 2 nguyén tir khac loai
bd sung dugc chon tir nhém bao gém O, N, va S, tuy y dugc thé béng (C1-Cy)alkyl; R3
124 H, (Ci-Celalkyl, (Ci-Cs)alkylcacbonyl, -C(=O)CH=CHCO.H, -SO:NH», -
CH,OC(=0)(Ci-Cs)alkyl, -CH,OP(=0)(OH)2, hodc -C(=O)NRaRs, trong dé (Ci-
Cs)alkylcacbonyl tiry v dugc thé bang -COH hodc -NHa, trong d6 -CH2OC(=0)(C1-
Cs)alkyl thy ¥ duoc thé bang -NHa, va trong d6 Ra va Re doc 1ap 1a Hhoac (Ci-Ce)alkyl;
Ala
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N
~ N-Rq N N
R 0] S
° Re R , hodc Ré - Ry 13 (C1-Ca)alkyl; Rs va Re doc lap 1a

H, doteri, (Ci-Cs)alkoxy, (Ci-Cs)alkyl, (Ci1-Cs)alkyl-dig, (C3-Cs)xycloalkyl, xyano,
halogen, halo(C;-Cas)alkoxy, halo(C1-Ca)alkyl, hodc hydroxy(Ci-Cs)alkyl; B la

(RB)n (Rg)m

(Re)n  (Rg), ? q@
R A: /N}g %NB R Ryl X
Tepe R R , hoac ' - Ry 13 (C1-Cs)alkyl hodc

C1-Cs)alkyl-di.7; Rg la doteri hodc hai Rg duoc gén vao cung mdt nguyén tir cacbon tao
thanh nhém (C3-Cs)xycloalkyl; n 14 0 hodc 2; Ro & mdi lan xuat hién laF; m1a 1, 2, 3,
hoac 4; va X 1a O.

Theo phuong an khéc, sang ché d& xuét cac hop chét co6 Cong thirc (IA) va (IB),
hodc mubi hodc hydrat duge dung cia nd, trong d6 Ri va Rz doc 1ap 1a (Ci-Ce)alkyl
hodc Ry va Rz cung véi nguyén tir nito ma ching g&n vio tao thanh di vong c6 4, 5,
hodc 6 canh chira mot nguyén tir khéc loai 1a N va tiy y 1 hodc 2 nguyén tu khac loai
bd sung duge chon tir nhém bao gébm O, N, va S, tlly y duge thé bang (C1-Cs)alkyl; Rs
laH; Ala

N
T e
— 5 5
RS & RS © . RS S . X T
6, "6 , hoac ™6 ; R 14 (C1-Cs)alkyl; Rs va Re doc lap la

H, doteri, (Ci-Cs)alkoxy, (Ci-Cs)alkyl, (C1-Cs)alkyl-dio, (C3-Cs)xycloalkyl, xyano,
halogen, halo(Ci-Cys)alkoxy, halo(C1-Cas)alkyl, hodc hydroxy(Ci-Cs)alkyl; B la

(Re)n (Ro)m

(Re)n  (Rg)n ;xg ?
R % R R X
7&: & . E . , hoac . R7 13 (C1-C3)alkyl hodc

C1-Cs)alkyl-di.7,; Rs 1a doteri hodc hai Rs duoc gén vao cling mdt nguyén tu cacbon tao
thanh nhém (C3-Cs)xycloalkyl; n 12 0 hodc 2; Ro & mdi 1an xut hién 12 F; m 14 2; va X
1a O.

Theo phuong an khéc, sang ché d& xuét cac hop chét co6 Cong thire (IA) va (IB),

hodc mudi hoic hydrat duge dung ctia nd, trong d6 R1 va Rz doc 14p 1a metyl, etyl, hodc
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isopropyl, hodc R1 va Ra cung véi nguyén tir nito ma chiing gén vao tao thanh morpholin

hodc piperazin trong d6 piperazin dugc thé bang metyl; R; 1a H; A 1a

N
ﬁ/w i s ﬁ Rs
S
,hoac R : R4 12 metyl; Rs 1a metyl, metyl-ds, etyl,

metoxy, Cl, diﬂometoxy, xyano, xyclopropyl, hodc hydroxymetyl; Re 1a H hodc metyl;
Bla

(Ro)m

(Redn  (Rg)n
R7i|7 R?% ;J; R7 X R R .
, hodc ; R7 1a metyl; Rg 1a doteri

hodc hai Rs dwoc gan vao cfmg mot nguyén tit cacbon tao thanh xyclopropyl; n la 0

hodic 2; Ro & mdi 1an xuét hién 1a F; m 12 2; va X 12 O.

Theo phuong 4n khéc, sang ché d& xuat c4c hop chat c6 Cong thirc (IA) va (IB),
hodc mudi hoic hydrat duoc dung cta nd, trong d6 R 12 metyl; R 1a metyl, etyl, hodc
isopropyl; R [a H; A 1a

N—R4

—

R
° Re ;R4 13 metyl; Rs 12 metyl, metyl-ds, etyl, metoxy, Cl, diflometoxy, xyano,

hodc xyclopropyl; Re 1a H; B 1a

(Ro)m

(Rehn  (Rg)n
R77\,L7 R7/W% 1; R7 X \ \ .
, , hodc ; R7 1a metyl; Rg 1a doteri

hodc hai Rg duoc gin vio cling mot nguyén tir cacbon tao thanh xyclopropyl; n la 0
hodc 2; Ro & mdi lan xuét hign 1a F; m 1a 2; va X 1a O.

Theo phuong &n khac, sang ché d& xuét cac hop chat c6 Cong thire (IA) va (IB),
hodc mudi hodc hydrat dugc dung cta nd, trong d6 Ry 1a metyl; Rz 1a metyl, etyl, hoac

isopropyl; Rs 1aH; A 1a

11
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‘N-Ry

R
° Re ; R4 1a metyl; Rs 1a metyl, etyl, metoxy, Cl, diflometoxy, xyano, hoéc

xyclopropyl; Re 1a H; B 1a

(Rg)n

R
! ; R7 1a metyl; van1a 0.

Theo phuong 4n khéc, sang ché d& xuét cac hop chat c6 Cong thirc (IIA)

0
Rtk
W N
N =N,
N/ \ NH H EN—FQ
N OR3 Rs
/0
Ra

Céng thire (TIA)

hpéc mubi hodc hydrat duoc dung cta nd, trong dé Ry va Ry doc 1ap 1a (Ci-Ce)alkyl
hodc R; va Rz cung vdi nguyén tir nito ma ching gdn vao tao thanh di vong c6 4, 5,
hodc 6 canh chita mot nguyén tir khéc loai 1a N va tiy y 1 hodc 2 nguyén ti khac loai
bd sung dugc chon tir nhdm bao gdbm O, N, va S, tuiy y duge thé bang (C1-Ca)alkyl; Rs
la H, (Ci-Cealkyl, (Ci-Cs)alkylcacbonyl, -C(=O)CH=CHCO:H, -SO.NH, -
CH,OC(=0)(Ci-Cs)alkyl, -CH,OP(=0)(OH), hodc -C(=O)NRaRsg, trong dé (Ci-
C4)alkylcacbonyl tity y dugc thé bang -CO>H hogc -NHo, trong d6 -CHOC(=0)(C:1-
Ca)alkyl thy y dugc thé bang -NHa, va trong d6 Ra va Rs doc 14p 1a Hhodc (Ci-Ce)alkyl;
R4 13 (C1-Ca)alkyl; Rs va Re doc 1ap 1a H, doteri, (Ci-Cs)alkoxy, (Ci-Cs)alkyl,
(C1-Cy)alkyl-di-e, (C3-Ca)xycloalkyl, xyano, halogen, halo(Ci-Cs)alkoxy, hodc halo(Ci-
Cs)alkyl; B 1a

(Re)n (Ro)m
(Re)n  (Re)n S? q@
R TVL' %} R %NB R R X
Tepe R , . , hoac 7 : Ry 1a (C1-Cs)alkyl hoic
C1-Cs)alkyl-di.7; Rg 1a doteri hodc hai Rg dugc gén vao cing mdt nguyén tir cacbon tao
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thanh nhém (C3-Cs)xycloalkyl; n 14 0 hodc 2; Rg & mdi lan xudt hién 14 F; m1a 2; va X
la O.

Theo phuong 4an khac, sang ché dé xuét cac hop chét ¢ Cong thirc (IIA), hodc
mudi hodc hydrat duge dung cua no, trong dé Ri 12 metyl; Ro 13 metyl, etyl, hodc
isopropyl; Rs 12 H; R4 1a metyl; Rs 1a metyl, etyl, metoxy, Cl, diflometoxy, xyano, hoac
xyclopropyl; R¢ 1a H; B 1a

e
! ; R7 1a metyl.

Theo phuong an khéc, sang ché d& xuét cac hop chat c6 Cong thire (IA), hoac
mudi hoic hydrat duge dung cua nd, trong d6 Ri va Rz ciing v6i nguyén tr nito ma
ching gén vao tao thanh morpholin hodc 4-metylpiperazin; Rs 12 H; R4 1a metyl; Rs la
metyl, etyl, metoxy, Cl, diflometoxy, xyano, hodc xyclopropyl; Re 1a H; B la

e
! ; R7 1a metyl.

Theo phuong an khéc, sang ché d& xuét cac hop chét c6 Cong thirc (ITA), hode
mudi hodc hydrat duge dung cua nd, trong do R; 1 metyl; Ry 1a metyl, etyl, hodc
isopropyl; R3 1a H; R4 12 metyl; Rs 14 metyl, etyl, metoxy, Cl, diflometoxy, Xyano, hoac
xyclopropyl; Re 1a H; B 1a

(Re)n

e
! : Ry 1a metyl; van1a 0.

Theo phuong an khac, sang ché @& xuét cac hop chit c6 Cong thie (ITA), hodc
mudi hodc hydrat duge dung cua nd, trong d6 R1 va Ry cliing v6i nguyén tir nito ma
chung gin vao tao thanh morpholin hodc 4-metylpiperazin; Rs 12 H; R4 1a metyl; Rs 1a
metyl, metyl-ds, etyl, metoxy, Cl, diflometoxy, xyano, hodc xyclopropyl; R¢ 12 H; B 1a

(RS)n

s
! : Ry lametyl; van 12 0.

Theo phuong an khéc, sang ché @& xuét cac hop chit c6 Cong thic (ITA), hodc

mudi hodc hydrat duge dung cua né, trong dé Ri 1a metyl; Ra 1a metyl, etyl, hoac
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isopropyl; Rs 1a H; R4 12 metyl; Rs 1a metyl, metyl-ds, etyl, metoxy, CI, diflometoxy,
xyano, hodc xyclopropyl; Re 12 H; B 1a
(RS)n%NE]

R .
! : R7 12 metyl; hai Rg duwoc gan vao cung mdt nguyén tir cacbon tao thanh
xyclopropyl; van 1a 0 hodac 2.

Theo phuong 4n khéc, sang ché @& xuit cac hop chit c6 Cong thirc (ITA), hodc
mudi hodc hydrat duoc dung cta nd, trong d6 R va Rz ciing véi nguyén tur nito ma
ching gén vio tao thinh morpholin hodc 4-metylpiperazin; R3 1a H; R4 12 metyl; Rs la
metyl, etyl, metoxy, Cl, diflometoxy, xyano, hodc xyclopropyl; Re 1a H; B 1a
(Rg)n
R7;,NB : R7 1a metyl; hai Rg duoc gin vao clng mdt nguyén tir cacbon tao thanh
xyclopropyl; van la 0 hodc 2.

Theo phuong &n khéc, sang ché @& xuit cac hop chit c6 Cong thire (ITA), hodc
mubi hoic hydrat dugc dung cua no, trong do Ri 1a metyl; Ro 1a metyl, etyl, hodc
isopropyl; Rs 1a H; R4 12 metyl; Rs 1a metyl, metyl-ds, etyl, metoxy, Cl, diflometoxy,
xyano, hodc xyclopropyl; Re 12 H; B 1a

(Rg)n

R
! § - R7 1a metyl; Rg 12 doteri; va n 12 0 hodc 2.

Theo phuong én khéc, sdng ché @ xuit cac hop chit c6 Cong thie (ITA), hodc
mubi hodc hydrat duoc dung cta no, trong d6 R; va Rz cling véi nguyén tir nito ma
ching gén vio tao thanh morpholin hodc 4-metylpiperazin; Rs 12 H; R4 1a metyl; Rs 1a
metyl, etyl, metoxy, Cl, diflometoxy, xyano, hoac xyclopropyl; Re la H; B 1a

(RB)n

R
! ; R7 la metyl; van1a 0.

Theo phuong én khéc, sang ché d& xuét cac hop chét c6 Cong thic (IIA), hodc

mudi hodc hydrat dugc dung cta nd, trong d6 Ri la metyl; Ro 1a metyl, etyl, hoac
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isopropyl; R3 12 H; R4 12 metyl; Rs 14 metyl, etyl, metoxy, Cl, diflometoxy, Xyano, hoac
xyclopropyl; Re 1a H; B 1a

(RQ)m

R X
! :R71ametyl; RolaF; m1a2; va X 1a 0.

Theo phuong an khéc, sang ché dé xuét cac hop chét c6 Cong thire (ITA), hodc
mudi hodc hydrat dugc dung cua nd, trong d6 Ri va Ry ciing v6i nguyén tir nito ma
chung gén vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; R4 1a metyl; Rs 1a
metyl, etyl, metoxy, Cl, diflometoxy, xyano, hodc xyclopropyl; Rs 1a H; B 1a

(Ro)m

R X
! ;:R7lametyl; RolaF; mla2; vaX1aO.

Theo phuong an khéc, hop chét c6 Cong thic (ITA) 1a (R)-4-((2-(((1,4-Dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hodc mudi hodc hydrat duoc dung cta
no.

Theo phuong an khéc, hop chét c6 Cong thirc (ITA) 1a (R)-4-((2-(((1,4-Dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit.

Theo phuong 4n khéc, sang ché d& xuét hop chét c6 Cong thite (IIA), hodc mubi

hoac hydrat dugc dung cua no, dé st dung lam thude.

Theo phuong 4n khéc, séng ché dé xut hop chét c6 Cong thic (TIA), hodc mudi
hodc hydrat dugc dung cua nd, dé sir dung trong diéu tri hodc ngan ngira bénh, tinh
trang bénh hodc b1 loan dugc cai thién boi sy tc ché CCR6 & ngudi.

Theo phuong 4n khac, sang ché @ xuét phuong phap didu tri hodc ngin ngira
bénh, tinh trang bénh hoac 161 loan duoc cai thién bdi su tc ché CCR6 & nguoi bao gém
bude st dung cho nguoi, can diéu tri, lugng c6 hiéu qua tri liéu cua hop chét c6 Cong

thire (ITA), hodc mubi hodc hydrat dugc dung cua no.
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Theo phuong an khac, sang ché @& xuét phuong phép diéu tri hogc ngin ngira
bénh, tinh trang bénh hoac 161 loan dugc cai thién béng viée uc ché tinh hoéa ing dong
té bao T & ngudi bao gdbm budce st dung cho nguoi, can diéu tri, luong c6 hidu qua tri

liéu ctia hop chét c6 Cong thirc (ITA), hodc mudi hodc hydrat duoc dung cua nd.

Theo phuong an khac, sang ché dé xuét phuong phép diéu tri hodc ngin ngira
bénh, tinh trang bénh hodc r6i loan viém & ngudi bao gém buédce str dung cho nguoi, can
didu tri, luong c6 hidu qua tri liéu cia hop chét c6 Cong thic (ITA), hodc mudi hodc

hydrat dugc dung cua no.

Theo phuong an khac, sang ché @ xuét phuong phap diéu tri hodc ngin ngira
bénh, tinh trang bénh hodc r6i loan ty mién & ngudi bao gém budce st dung cho ngudi,
can diéu tri, luong c6 hidu qua tri liéu cua hop chét c6 Cong thuc (ITA), hoac mudi hodc

hydrat dugc dung cua no.

Theo phuong an khac, sang ché @& xuét phuong phép diéu tri hodc ngin ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khdp
vay nén, hodc bénh viém khép dang thip & ngudi bao gdbm budc sit dung cho ngudi,
can diéu tri, lvong c6 hiéu qua tri liéu cua hgp chét c6 Cong thirc (ITA), hodc mubi hodc

hydrat dugc dung cua no.

Theo phuong an khac, sang ché @& xuét phuong phép diéu tri hodc ngin ngira
bénh viém khép dang thap & ngudi bao gbm budc sir dung cho ngudi, can diéu tri, luong
c6 hibu qua tri liéu coa  (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit, hodc muéi hoic hydrat dugc dung cua no.

Theo phuong 4n khéc, sang ché @ xuit phuong phép didu tri hodc ngin ngira
bénh viém khép dang thap & ngudi bao gdm budc sit dung cho nguoi, can didu tri, luong
¢6 hiéu qua tri lidu cua tién dugc chét ctia (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit.
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Theo phuong an khéc, sang ché d& xut viéc st dung hop chat c6 Cong thic
(ITA), hoac mudi hodc hydrat duge dung cta no, trong san xuét thubc dé diéu tri bénh,

tinh trang bénh hodc rdi loan dwoc cai thién bai sy e ché CCR6 ¢ ngudi.

Theo phuong &n khac, sang ché dé xuét viéc sit dung hop chat c6 Cong thic
(ITA), hoac mudi hodc hydrat duge dung cta no, trong san xuét thudc dé diéu tri bénh,
tinh trang bénh hodc réi loan duoc céi thién bing cach tc ché tinh hoa tmg dong té bao
T & nguoi.

Theo phuong 4n khac, sang ché d2 xuét viéc st dung hop chit c6 Cong thirc
(ITA), hodc mudi hodc hydrat dugc dung cia no, trong san xuét thude dé diéu tri bénh,

tinh trang bénh hodéc rdi loan viém & nguoi.

Theo phuong &n khac, sang ché dé xut viéc sir dung hop chat c6 Cong thic
(ITA), hodc mudi hodc hydrat duge dung cta no, trong san xuét thudc dé didu tri bénh,

tinh trang bénh hodc ro6i loan tu mién & nguoi.

Theo phuong &n khac, sang ché @& xuét viéc sit dung hop chét co6 Cong thirc
(ITA), hodc mudi hodc hydrat dugc dung cua n6, trong san xuét thudc dé diéu tri bénh
vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép vay
nén, hodc bénh viém khép dang thép & ngudi.

Theo phuong an khac, sang ché dé xuit viéc sir dung (R)-4-((2-(((1,4-Dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hodc mudi hoic hydrat dugc dung cia

né, trong san xuét thudc dé didu tri bénh viém khép dang thap & nguoi.

Theo phuong an khéc, sang ché @& xut viéc str dung tién dwoc chit cua (R)-4-
((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hodc mudi hodc
hydrat dugc dung cua no, trong san xuét thubc dé didu tri bénh viém khép dang thép &
nguoi.

Theo phuong an khac, sang ché @& xuét duoc phim chira hop chat c6 Cong thirc
(ITA), hodc mubi hodc hydrat dugc dung cua nd, va it nhit mot ta duoc, chét pha lodng

hodc chét mang dugc dung.
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Theo phuong 4n khéc, sing ché d& xuit dugc phdm chua (R)-4-((2-(((1.4-
Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hodc mubi hoidc hydrat duge dung ctia

né, va it nhat mot ta dugc, chét pha lodng hodc chat mang dugc dung.

Theo phuong &n khac, sdng ché d& xuét dugc pham chia tién dugc chit cua (R)-
4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl )Jamino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hogc mudi hodc
hydrat dugc dung cua nd, va it nhit mot ta duoc, chét pha lodng hodc chit mang duoc

dung.

Theo phuong an khac, sang ché @ xuét phuong phap didu tri hodc ngin ngira
bénh, tinh trang bénh hozc réi loan dwgc cai thién boi sy e ché CCR6 & ngudi bao gdm
buéce st dung cho ngudi, can diéu tri, lugng c6 hiéu qua tri liéu cta dugc phém chira
hop chit c6 Cong thire (ITA), hodc mubi hodc hydrat duoc dung cua nd, va it nhat mot

t4 duoc, chat pha loing hoic chit mang dugc dung.

Theo phuong an khac, sang ché d& xuét phuong phap diéu tri hodc ngin ngira
bénh, tinh trang bénh hodc r6i loan dugc cai thién bing viéc tic ché tinh hoa tmg dong
té bao T & ngudi bao gém budce st dung cho nguoi, can diéu tri, luong c6 hiéu qua tri
liéu ctia duoc pham chira hop chét c6 Cong thie (IIA), hodc mudi hoic hydrat dugc

dung cua no, va it nhit mot ta dugc, chét pha loéng hodc chét mang dugc dung.

Theo phuong an khéc, sang ché dé xuit phuong phap diéu tri hodc ngin nglra
bénh, tinh trang bénh hodc r6i loan viém & nguoi bao gém buéce stir dung cho ngudi, can
didu tri, luong c6 hiéu qua tri liéu clia dugc pham chira hop chét c6 Cong thirc (IIA),
hodc mudi hodc hydrat duge dung ctia no, va it nhét mot ta duoc, chat pha lodng hoic

chét mang dugc dung.

Theo phuong 4n khéc, sang ché d& xuét phuong phap diu tri hogc ngén ngira
bénh, tinh trang bénh hodc r6i loan ty mién & ngudi bao gém budce st dung cho nguoi,
can diéu tri, luong c6 higu qua tri liéu ctia dugce phém chtra hop chét c6 Cong thic (I1A),
hoac mubi hoic hydrat duoc dung ctia n6, va it nhat mot ta duoc, chét pha loang hodc

chat mang dugc dung.
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Theo phuong 4n khéc, sang ché @ xuét phuong phap diéu tri hodc ngén ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hodc bénh viém khép dang thip & ngudi bao gdm bude sir dung cho ngudi,
cAn didu tri, luong c6 hidu qua tr liéu cia duge phdm chira hop chat ¢ Cong thuc (IIA),
hodc mubi hodc hydrat dugc dung cta nd, va it nhét mot ta duge, chat pha lodng hoic

chét mang dugc dung.

Theo phuong &n khéc, sang ché @ xuét phuong phap diéu tri hogc ngén ngira
bénh viém khép dang thap & ngudi bao gdm bude st dung cho nguoi, can diéu tri, luong
c6 hiéu qua tri li¢u cua dugc pham chira (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit, hodc mubi hoic hydrat duge dung cua no, va it nhit mét ta dugc,

chat pha loang hoic chit mang dugc dung.

Theo phuong 4n khéc, sang ché @ xuét phuong phap diéu tri hodc ngin ngira
bénh viém khép dang thap & ngudi bao gbm budc sir dung cho nguoi, can diéu tri, luong
c6 hidu qua tri liéu cia dugc phdm chira tién dugc chat cua (R)-4—((2-(((1,4-Diﬁ1etyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hodc mudi hodc hydrat duoc dung cta

né, va it nhat mét ta duoc, chét pha lodng hodc chat mang duoc dung.

Theo phuong 4n khéc, sang ché dé xuét viéc sir dung duoc phdm chira hop chat
c6 Cong thic (IIA), hodc mubi hodic hydrat dugc dung cua no, va it nhat mét ta dugc,
chét pha loang hodc chit mang dugc dung, trong san xuét thudc dé diéu tri bénh, tinh

trang bénh hodc 161 loan duoc cai thién béi su tc ché CCR6 & ngudi.

Theo phuong én khéc, sang ché dé xuét viéc sir dung dugc pham chira hop chit
c6 Cong thuc (IIA), hodc mudi hodc hydrat duoc dung ctia no, va it nhat mét ta dugc,
chét pha lodng hodc chit mang duogc dung, trong san xuit thuéc dé diéu tri bénh, tinh
trang bénh hodc r6i loan dugc cai thién béng viée tre ché tinh hoa tmg dong ttbao T &
nguoi.

Theo phuong 4n khéc, sang ché dé xuét viéc sir dung dugc pham chira hop chit

c6 Coéng thue (ITA), hodc mudi hodc hydrat duoc dung ctia n6, va it nhit mét ta duoc,
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chét pha lodng hodc chét mang dugc dung, trong san xudt thudc dé diéu tri bénh, tinh

trang bénh hodc rdi loan viém & nguoi.

Theo phuong 4n khac, sang ché d2 xuét viéc str dung duoc phdm chira hop chit
c6 Cong thuc (ITA), hodc mudi hodc hydrat dugce dung ctia no, va it nhat mét ta duoc,
chit pha logng hodc chit mang duoc dung, trong san xuét thudc dé diéu tri bénh, tinh

trang bénh hodc roi loan ty mién ¢ nguoi.

Theo phuong 4n khéc, sang ché dé xuét viéc sir dung duoc phim chira hop chét
cd Cong thue (IIA), hoac mudi hodc hydrat duge dung cta nd, va it nhat mot ta duoc,
chét pha logng hodc chit mang dugc dung, trong san xut thubc dé didu tri bénh vay
nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép vay nén,

hodc bénh viém khdp dang thap & nguoi.

Theo phuong an khéc, sang ché d& xuét viéc str dung dugc pham chira (R)-4-((2-
(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hodc mudi hoic
hydrat dugc dung ctia no, va it nhat mot ta duoc, chét pha lodng hoac chét mang dugc

dung, trong san xuat thudc dé didu tri bénh viém khép dang thip & nguoi.

Theo phuong an khac, sang ché @ xuét viéc sir dung duoc phdm chira tién duge
chét ctia (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hodac mudi
hodc hydrat dugc dung cua no, va it nhit mét ta duoc, chét pha loang hodc chit mang
duoc dung, trong san xut thudc dé didu tri bénh viém khép dang thap & nguoi.

Theo phuong &n khac, sang ché dé xuét duoc phim chira hop chit ¢6 Cong thirc
(ITA), hoac mudi hodc hydrat dugc dung cua no, va it nhét mot chit khang viém.

Theo phuong 4n khéc, sang ché @ xuét dugc phim két hop bao gdm (R)-4-((2-
(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hodc mudi hoic
hydrat dugc dung cua nd, va it nhéat mot chit chéng viém.

Theo phuong an khéc, sang ché d xuét dugc pham két hop bao gdm tién dugc

chét cua (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
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3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hoac mudi

hoac hydrat dugc dung cia nd, va it nhét mot chét chéng viém.

Theo phuong 4n khéc, sang ché dé xuit phuong phép diéu tri hoic ngin nglra
bénh, tinh trang bénh hodc rdi loan dugc cai thién boi sy Gc ché CCR6 & ngudi bao gdm
budc st dung cho nguoi, can diéu tri, lugng c6 hiéu qua tri lidu cta dugce phém két hop
bao gém hop chét c6 Cong thie (ITA), hodc mubi hoic hydrat dugc dung cua no, va it

nhit mot chét chéng viém.

Theo phuong an khéc, sang ché @ xuét phuong phép diéu tri hodc ngin ngira

bénh, tinh trang bénh hodc r6i loan duoc cai thién bang viée tc ché tinh hoa Gng dong

tébao T & nguoi bao gém budc st dung cho nguoi, can diéu tri, luong c6 hiéu qua tri
liéu cua duoc phidm két hop bao gdbm hop chét c6 Cong thirc (ITA), hozc mudi hoic

hydrat dugc dung cua no, va it nhét mot chit chdng viém.

Theo phuong 4n khéc, sang ché dé xuét phuong phap didu tri hodc ngan ngira
bénh, tinh trang bénh hodc r6i loan viém & ngudi bao gém budc st dung cho ngudi, can
diéu tri, luong c6 hidu qua tri liéu cua duge phim két hop bao gdm hop chét c6 Cong

thire (ITA), hodc mubi hoic hydrat dugc dung cua nd, va it nhét mot chat chéng viém.

Theo phuong 4n khéc, sang ché d& xu4t phuong phép diéu tri hoic ngin ngira
bénh, tinh trang bénh hodac r6i loan tu mién & ngudi bao gém budc st dung cho nguoi,
can diéu tri, lugng c6 hiéu qua tri liéu cua duoc phim két hop bao gdm hop chét c6
Cong thuc (ITA), hodc mudi hoic hydrat dugc dung cta no, va it nhat mot chét chéng
viém.

Theo phuong an khéc, sang ché d& xuét phuong phéap didu tri hodc ngén ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hodc bénh viém khép dang thip & ngudi bao gdm budce st dung cho ngudi,
can diéu tri, luong c6 hiéu qua tri lidu cua dugc phém két hop bao gém hop chét ¢
Cong thire (ITA), hodc mudi hoic hydrat duoc dung cua no, va it nhét mot chit chéng
viém.

Theo phuong an khéc, sang ché @& xuét phuong phép diéu tri hodc ngin ngira

bénh viém khép dang thip & nguoi bao gbm budc str dung cho ngudi, can diéu tri, luong
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c6 hiéu qua tri liéu ciia dugc phim két hop bao gdm (R)-4-((2-(((1,4-Dimetyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1 -yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit, hodc mudi hoic hydrat duge dung ctia nd, va it nhét

mdt chat chong viém.

Theo phuong 4n khéc, sang ché @ xuét phuong phap diu tri hodc ngén ngira
bénh viém khép dang thap & ngudi bao g6m budc str dung cho ngudi, can diéu tri, luong
c6 hiéu qua tri liéu ctia duge phdm két hop bao gdm tién dugc chat cua (R)-4-((2-(((1,4-
Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hoéc mudi hoic hydrat dugc dung cua

nd, va it nhat mét chat chong viém.

Theo phuong 4n khac, sang ché @ xuét viéc sit dung dugc pham két hop bao
gbm hop chét c6 Cong thire (ITA), hodc mudi hozc hydrat duoc dung cia nd, va it nhat
mot chat chéng viém, trong san xuat thubc dé diéu tri bénh, tinh trang bénh hodc rbi

loan duoc cai thién boi sy te ché CCR6 6 nguoi.

Theo phuong 4n khéc, sang ché dé xuét viéc sir dung duoc phdm két hop bao
gbdm hop chét c6 Cong thirc (IIA), hodc mudi hodc hydrat duge dung cua no, va it nhéat
mot chét chéng viém, trong san xuit thudc dé diéu tri bénh, tinh trang bénh hoic r6i

loan dugc cai thién bang viéc (rc ché tinh hoa Gmg dong té bao T ¢ ngudi.

Theo phuong 4n khac, sang ché d& xuét viéc sit dung duoc phdm két hop bao
gbdm hop chat c6 Cong thirc (ITA), hodc mudi hodc hydrat duge dung cua nd, va it nhat
mot chat chdng viém, trong sén xuat thudc dé diéu tri bénh, tinh trang bénh hodc r6i
loan viém ¢ nguoi.

Theo phuong 4n khac, sang ché d xuét viéc st dung duoc phdm két hop bao
gb6m hop chét c6 Cong thirc (IIA), hogc mudi hodc hydrat dugce dung cua nd, va it nhat
mot chat chéng viém, trong san xuat thudc dé diéu tri bénh, tinh trang bénh hodc roi

loan ty mién & nguoi.

Theo phuong an khéac, sang ché dé xuét viéc sir dung duoc pham két hop bao
g6m hop chét c6 Cong thirc (ITA), hodc mubi hodc hydrat duge dung ctia no, va it nhat

mot chét chdng viém, trong san xuat thudc dé diéu tri bénh vay nen, bénh viém loét dai
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trang, bénh Crohn, bénh viém rudt, bénh viém khép vay nén, hodc bénh viém khép dang
thap ¢ ngudi.

Theo phuong an khac, sang ché d& xudt viec st dung duoc pham két hop bao
gdbm  (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hoac mudi
hoic hydrat dugc dung cta no, va it nhat mot chét chéng viém, trong san xudt thubc dé

diéu tri bénh viém khép dang thdp & ngudi.

Theo phuong an khéc, sang ché d& xuét viéc sir dung duoc pham két hop bao
gdm  tién dwoc chit cta  (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit, hoic mudi hodc hydrat duwgc dung ctia nd, va it nhit mot chit chéng

viém, trong san xuat thuéc dé diéu tri bénh viém khép dang thap & nguoi.

Theo phuong 4n khéc, sang ché dé xuit (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit két tinh.

Theo phuong 4n khéc, sang ché dé xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Theo phuong 4n khéc, sang ché dé xuét (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
y1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c6 md hinh nhifu xa bot tia X
bao gdm cac dinh nhifu xa 18,7 £ 0,2, 19,1 + 0,2, va 20,2 + 0,2 d¢ hai theta.

Theo phuong 4n khéc, séng ché dé xuét (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yD)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c6 md hinh nhiéu xa bot tia X
bao gém céc dinh nhiéu xa 17,6 + 0,2, 18,4+ 0,2, 18,7+ 0,2, 19,1 +£0,2, va 20,2 + 0,2
dd hai theta.

Theo phuong 4n khac, sang ché dé xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
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hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c6 md hinh nhiéu xa bot tia X
bao gém cac dinh nhidu xa 11,4 £ 0,2, 15,5 + 0,2, 17,6 £ 0,2, 18,4 £ 0,2, 18,7 + 0,2,
19,1 £0,2,20,2 +0,2, va 24,3 + 0,2 46 hai theta.

Theo phuong 4n khéc, sang ché dé xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c6 mo hinh nhidu xa bot tia X
bao gém cac dinh nhidu xa 11,4 £ 0,2, 12,4 + 0,2, 15,5+ 0,2, 17,6 £ 0,2, 18,4 + 0,2,
18,7+0,2,19,1 £0,2,20,2+0,2,24,3+0,2, 26,8 + 0,2, va 30,5 = 0,2 dJ hai theta.

Theo phuong an khéc, sang ché @& xuét (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yD)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c6 méd hinh nhifu xa bot tia X
bao gdm tr 3 dén 10 dinh nhidu xa dugc chon tir nhém bao gdm 11,4 £0,2, 12,4+ 0,2,
155+0,2,17,6+0,2,18,4+0,2,18,7+0,2,19,1 £0,2,20,2+0,2,24,3+0,2,26,8 +
0,2, va 30,5 £ 0,2 d9 hai theta.

Theo phuong 4n khéc, sang ché dé xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c6 md hinh nhiéu xa bot tia X
bao gdm tir 3 dén 10 dinh nhiéu xa dugc liét ké trong Bang 7.

Theo phuong 4n khéc, sang ché dé xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c6 mo hinh nhidu xa bdt tia X
bao gdm cac dinh nhiéu xa dugc liét ké trong Bang 7.

Theo phuong 4n khéc, sang ché dé xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
y1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c6 md hinh nhiéu xa bot tia X
nhu dugc mo ta trong Fig. 4.

Theo phuong 4n khac, sang ché d& xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
y1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
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hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c6 phan tich nhiét lugng quét vi

sai nhu duoc mo ta trong Fig. 5.

Theo phuong 4n khéc, séng ché dé xuét (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
y1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c¢6 phén tich nhiét trong nhu

dugc mo ta trong Fig. 6.

Theo phuong 4an khéc, sang ché dé xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
y1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh dé sir dung 1am thudc.

Theo phuong 4n khéc, sang ché dé xuét (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
y1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh dé st dung trong didu tri hodc
ngin ngtra bénh, tinh trang bénh hoac 161 loan dugc cai thién béi su tc ché CCR6 &
nguoi.

Theo phuong 4n khéc, sang ché d& xuét phuong phap didu tri hodc ngén ngira
bénh, tinh trang bénh hodc 161 loan dugc cai thién bai su e ché CCR6 & ngudi bao gbm
budce st dung cho ngudi, can didu tri, luong c6 hiéu qua tri liéu cta (R)-4-((2-(((1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Theo phuong 4n khéc, sang ché @ xuét phuong phap didu tri hodc ngin ngira
bénh, tinh trang bénh hodc rdi loan dugc cai thién béng viéc tre ché tinh hoa g dong
té bao T & ngudi bao gdm budc sir dung cho ngudi, can diéu tri, lvong c6 hig¢u qua tri
litu cua (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat
két tinh.

Theo phuong an khéc, sang ché @ xuét phwong phép didu tri hodc ngin ngira
bénh, tinh trang bénh hodc 161 loan viém & ngudi bao gém budce sir dung cho nguoi, can

diéu tri, luong c6 hidu qua tri liéu cta (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
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metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1 -yl)amino)-3-hydroxy-N,/N-
dimetylpicolinamit monohydrat két tinh.

Theo phuong 4n khac, sang ché @& xuét phuong phép diéu tri hodc ngin nglra
bénh, tinh trang bénh hodc 161 loan ty mién & ngudi bao gém budc str dung cho nguoi,
can diéu tri, luong c6 hidu qua tri liéu cua (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh.

Theo phuong 4n khéc, sang ché dé xuét phuong phép diéu tri hodc ngan ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém ruft, bénh viém khop
vay nén, hodc bénh viém khép dang thip & ngudi bao gébm buéde sir dung cho ngudi,
can diu tri, lugng c6 hiéu qua tri liéu cta (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh.

Theo phuong 4n khac, sang ché d& xuét phuong phap diéu tri hodc ngin ngira
bénh viém khép dang thip & ngudi bao gém budc st dung cho ngudi, can diéu tri, luong
c6 hidu qua tri liéu coa  (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh.

Theo phuong 4n khac, sang ché dé xudt viéc st dung (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, trong san xuat
thudc dé didu tri bénh, tinh trang bénh hoic rdi loan dugc cai thién béi sy tc ché CCR6
O nguoi.

Theo phuong 4n khac, sang ché dé xuat viéc st dung (R)-4-((2-(((1,4-dimetyl-
1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, trong san xuat
thudc dé diéu tri bénh, tinh trang bénh hoic r6i loan duoc cai thién bang viée e ché

tinh héa tmg dong té bao T & ngudi.
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Theo phuong 4n khac, sang ché dé& xuit viéc sit dung (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, trong san xuét

thudc dé diéu tri bénh, tinh trang bénh hodc rdi loan viém & nguoi.

Theo phuong 4n khac, sang ché dé& xuét viéc st dung (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, trong san xuét

thudc dé diéu tri bénh, tinh trang bénh hodc roi loan tu mién & nguoi.

Theo phuong 4n khac, sang ché dé xuét viéc st dung (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, trong san xuét
thudc dé didu tri bénh vay nén, bénh viém loét dai tring, bénh Crohn, bénh viém rudt,

bénh viém khép vy nén, hogc bénh viém khép dang thap & ngudi.

Theo phuong 4n khac, sang ché dé xuit viéc s dung (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, trong san xuat
thudc dé diéu tri bénh viém khép dang thap & ngudi.

Theo phuong 4n khéc, séng ché d& xuit dugc phim chua (R)-4-((2-(((1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhat mot ta

dugc, chét pha lodng hoic chit mang dugc dung.

Theo phuong 4n khéc, sang ché dé xult phuong phép diéu tri hodc ngin nglra
bénh, tinh trang bénh hoac 161 loan dugc cai thién béi sy e ché CCR6 & nguoi bao g@)m
budc st dung cho nguoi, can diéu tri, luong c6 hiéu qua tri liéu cua dugc phém chira
(R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két

tinh, va {t nhit mot ta duoc, chét pha loang hoac chét mang dugc dung.

Theo phuong 4n khéc, sang ché d& xudt phuong phéap didu tri hodc ngin ngira

bénh, tinh trang bénh hodc réi loan dugc cai thién bing viéc Ge ché tinh héa tmg dong
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té bao T & nguoi bao gém budc st dung cho nguoi, can diéu tri, luong c6 hiéu qua tri
litu cua duoc phidm chira  (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh, va it nhit mot t4 duoc, chit pha lodng hodc

chét mang dugc dung.

Theo phuong an khac, sang ché @ xuét phuong phap didu tri hodc ngin ngira
bénh, tinh trang bénh hodc r6i loan viém & ngudi bao g@)m budce sir dung cho ngudi, can
diéu tri, lugng c6 hiéu qua tri liéu cta duge phim chira (R)-4-((2-(((1,4-dimetyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhat mot ta duoc, chét

pha logng hodc chit mang duoc dung.

Theo phuong an khéc, sang ché @ xuit phuong phap diéu tri hogc ngin nglra
bénh, tinh trang bénh hodc roi loan ty mién & ngudi bao gém budce st dung cho nguoi,
cin didu tri, luong c6 hiéu qua tri lidu cia duge phdm chira (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhat mot ta

dugc, chit pha loéng hodc chét mang dugc dung.

Theo phuong an khac, sang ché @ xuit phuong phap diéu tri hogc ngin nglra
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hodc bénh viém khép dang thép & nguoi bao gém bude sit dung cho ngudi,
can diéu tri, lugng c6 hidu qua tri liéu cta duge pham chua (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhat mot ta

dugc, chét pha lodng hoic chit mang dugc dung.

Theo phuong an khac, sang ché d& xuét phuong phap didu tri hodc ngin ngira
bénh viém khop dang thép & ngudi bao gém budc st dung cho nguoi, can diéu tri, luong
cé hiéu qua tri liéu cta dugc pham chua (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh, va it nhat mét ta duoc, chat pha lodng hodc

chét mang dugc dung.
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Theo phuong 4n khac, sang ché dé xuét viéc st dung duoc phdm chira (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két
tinh, va it nhat mot t4 duoc, chit pha loang hoac chét mang dugc dung, trong san XuAt
thudc dé diéu tri bénh, tinh trang bénh hoic 161 loan duoc cai thién bai sy tc ché CCR6
O nguoi.

Theo phuong 4n khéc, sang ché dé xut viéc st dung dugc pham chira (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két
tinh, va it nhAt mot t& duoc, chat pha lodng hodc chit mang dugc dung, trong san xudt
thudc dé didu tri bénh, tinh trang bénh hodc 161 loan dugc cai thién bﬁng viéc uc ché
tinh héa tmg dong té bao T & ngudi.

Theo phuong 4n khéc, sang ché @& xuét viéc st dung duge pham chira (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-l-en-1-yl)amino)-3-hydrbxy-N,N—dimetylpicolinamit monohydrat két
tinh, va it nhat mot t4 duoc, chét pha loéng hoac chét mang dugc dung, trong san Xuét

thudc dé diéu tri bénh, tinh trang bénh hodc rdi loan viém & ngudi.

Theo phuong an khac, sang ché dé xuét viée st dung duoc pham chita (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két
tinh, va it nhat mot t4 duoc, chét pha lodng hoac chét mang dugc dung, trong san Xuét

thudc dé diéu tri bénh, tinh trang bénh hodc roi loan tu mién & ngudi.

Theo phuong 4n khéc, sang ché dé xut viéc st dung dugc phim chira (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két
tinh, va it nhat mot ta duoc, chét pha loang hoac chit mang duoc dung, trong san Xuét
thudc dé diéu tri bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt,
bénh viém khép vay nén, hoic bénh viém khép dang thap & nguoi.

Theo phuong 4n khac, sang ché d2 xuét viéc st dung dugc pham chira (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
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dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két
tinh, va it nhat mot t4 duoc, chét pha loang hodc chét mang dugc dung, trong san Xudt

thubc dé diéu tri bénh viém khép dang thap & ngudi.

Theo phuong an khéc, sang ché dé xuit dugc phdm két hop bao gém (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két

tinh, va it nhit mot chat chdng viém.

Theo phuong 4n khac, sang ché dé xut duge phdm két hop bao gém (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két

tinh, va {t nh4t mot chét chéng viém.

Theo phuong an khac, sang ché @ xut phuong phap diéu tri hodc ngin ngira
bénh, tinh trang bénh hogc réi loan dugc cai thién boi su trc ché CCR6 & ngudi bao gdm
budc st dung cho nguoi, can diéu tri, luong c6 hiéu qua tri liéu cua dugc phém Kkét hop
bao gém (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit ~monohydrat

két tinh, va it nh4t mot chat chéng viém.

Theo phuong 4n khéc, sang ché dé xuit phuong phép didu tri hodc ngin nglra
bénh, tinh trang bénh hodac r6i loan duoc cai thién béng viéc tre ché tinh hoa ung dong
té bao T & nguoi bao gdm bude sir dung cho ngudi, can didu tri, luong c6 hiéu qua tri
litu cua duoc phim két hop bao gdm (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit monohydrat két tinh, va it nh4t mot chét chdng viém.

Theo phuong 4n khéc, sang ché @ xuit phuong phap didu tri hodc ngin nglra
bénh, tinh trang bénh hodc r6i loan viém & ngudi bao gém budc st dung cho nguoi, can
diéu tri, luong c6 hiéu qua tri liéu cta duge pham két hop bao gom (R)-4-((2-(((1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhit mot

chat chong viém.
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Theo phuong 4n khac, sang ché d& xuét phuong phap diéu tri hogc ngén ngira
bénh, tinh trang bénh hoac r6i loan tu mién & ngudi bao gém budc st dung cho nguoi,
cAn didu tri, luong c6 hidu qué tri liéu cia duge phdm két hop bao gom (R)-4-((2-(((1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhat mot

chat chong viém.

Theo phuong 4n khac, sang ché @ xuét phuong phap didu tri hodc ngin ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hodc bénh viém khép dang thip & nguoi bao gdm budc str dung cho ngudi,
can diéu tri, lugng c6 hidu qua trj liéu cua dugc pham két hop bao gom (R)-4-((2-(((1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhit mot

chat chong viém.

Theo phuong 4n khac, sang ché @ xuét phuong phap didu tri hodc ngin ngira
bénh viém khép dang thép & ngudi bao 20m budc st dung cho ngudi, can diéu tri, lugng
¢6 hiéu qua tri liéu ciia duoc phim két hop bao gdm (R)-4-((2-(((1,4-dimetyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhit mot chit chong
viém.

Theo phuong an khéc, sang ché d& xuét viéc sir dung duoc pham két hop bao
gdm (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két
tinh, va it nhat mot chét chéng viém, trong san xut thudc dé diéu tri bénh, tinh trang

bénh hoic roi loan dugc cai thién bai sy uc ché CCR6 & ngudi.

Theo phuong 4n khac, sang ché dé& xut viéc sir dung duoc phdm két hop bao
gdm (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat Kkét
tinh, va it nhat mot chét chéng viém, trong san xudt thubc dé diéu tri bénh, tinh trang

bénh hodc rdi loan duoc cdi thién bang viéc trc ché tinh hoéa tng dong t€ bao T & ngudi.

31

31/227



45250

Theo phuong an khéc, sang ché @& xuét viéc st dung duoc phém két hop bao
gbm (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két
tinh, va it nhat mot chét chéng viém, trong san xuét thubc dé diéu tri bénh, tinh trang

bénh hoac roi loan viém & nguoi.

Theo phuong an khac, sang ché @ xuét viéc sir dung duoc phdm két hop bao
gom (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat Kkét
tinh, va it nhat mot chét chdng viém, trong san xuét thude dé diéu tri bénh, tinh trang

bénh hodc ro6i loan tu mién & nguoi.

Theo phuong an khéc, sang ché d& xuét viéc sir dung duoc pham két hop bao
gdbm (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két
tinh, va it nhat mot chat chéng viém, trong san xuét thudc dé diéu tri bénh vay nén, bénh
viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép vay nén, hodc bénh

viém khép dang thip & ngudi.

Theo phuong an khéc, sang ché @ xuit viéc st dung duge phém két hop bao
gbm (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két
tinh, va it nhat mét chét chéng viém, trong san xuét thudc dé diéu tri bénh viém khép

dang thap ¢ ngudi.

Theo phuong 4n khéc, sang ché dé xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh.

Theo phuong 4n khéc, sang ché dé xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
y1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh c6 mo6 hinh
nhiéu xa bét tia X bao gém céc dinh nhifuxa 7,8 £ 0,2, 10,3 £ 0,2, va 10,7 + 0,2 d6 hai
theta.
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Theo phuong 4n khéc, séng ché dé xuét (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
y1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit, 0,5 mubi canxi, monohydrat két tinh c6 mod hinh
nhiu xa bot tia X bao gdm céc dinh nhiéu xa 7,8 + 0,2, 10,3 £ 0,2, 10,7+ 0,2, 15,5 +
0,2, va 18,4 £ 0,2 do hai theta.

Theo phuong 4n khéc, sang ché dé xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit, 0,5 mubi canxi, monohydrat két tinh c6 mé hinh
nhidu xa bot tia X bao gdm cac dinh nhidu xa 7,7 + 0,2, 7,8 £ 0,2, 10,3 £ 0,2, 10,7 =
0,2,15,5+0,2,17,0+0,2, 18,4 +0,2, 20,8 + 0,2, va 21,0 = 0,2 d0 hai theta.

Theo phuong an khac, sang ché dé xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
y1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh c6 mo hinh
nhiéu xa bt tia X bao gé)m cac dinh nhiéu xa 7,7 £ 0,2, 7,8 £ 0,2, 10,3 £ 0,2, 10,7 +
0,2,15,5+0,2,17,0+0,2, 18,4+0,2,20,5+0,2,20,8 £0,2, 21,0 £ 0,2, 24,0 £ 0,2, va
25,6 £ 0,2, d0 hai theta.

Theo phuong an khac, sang ché dé xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
y1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh c6 mo6 hinh
nhidu xa bot tia X bao gém céc dinh nhidu xa 7,7 £ 0,2, 7,8 £ 0,2, 10,3 £ 0,2, 10,7 +
0,2,11,9+0,2,13,6+0,2,15,5+0,2,16,6 £0,2,17,0£ 0,2, 18,4 £ 0,2, 20,5+ 0,2, 20,8
+0,2,21,0+0,2,223+0,2,24,0+0,2,24,9+0,2,25,6 0,2, 26,1 +£0,2,31,3 +0,2,
va 31,4 + 0,2, d0 hai theta.

Theo phuong 4n khéc, séng ché dé xuét (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh c6 mé hinh
nhiéu xa bot tia X bao gdm tir 3 dén 10 dinh nhiéu xa dugc liét ké trong Bang 10.

Theo phuong 4n khéc, sang ché dé xuét (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
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hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh ¢6 md hinh
nhidu xa bot tia X bao gdm céc dinh nhiéu xa duoc liét ké trong Bang 10.

Theo phuong 4n khac, sang ché dé xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh c6 md hinh
nhiéu xa bot tia X nhu dugc mo ta trong Fig. 12.

Theo phuong 4n khac, sang ché dé xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yD)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh dé sir dung lam

thude.

Theo phuong 4n khéc, sang ché dé xuat (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh dé sir dung trong
diéu tri hodc ngén ngira bénh, tinh trang bénh hoac r6i loan dugc cai thién béi su trc ché

CCR6 & ngudi.

Theo phuong 4n khac, sang ché d& xuit phuong phép didu tri hodc ngin ngira
bénh, tinh trang bénh hoac 161 loan duge cai thién béi sy e ché CCR6 & ngudi bao g@)m
buéc st dung cho ngudi, can diéu tri, lugng c6 hiéu qua tri liéu cia ((R)-4-((2-(((1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh.

Theo phuong 4n khéc, sang ché d& xuit phuong phéap didu tri hodc ngin nglra
bénh, tinh trang bénh hodc r6i loan duoc cai thién bﬁng viéc trc ché tinh hoa tmg dong
té bao T & ngudi bao gdm bude st dung cho ngudi, can diéu tri, luong c6 hidu qua tri
lidu cua (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mubi

canxi, monohydrat két tinh.

Theo phuong 4n khéc, sang ché dé xuét phuong phép diéu tri hodc ngin ngira
bénh, tinh trang bénh hodc r6i loan viém & ngudi bao gém buéce str dung cho nguoi, can

didu tri, lugng c6 hidu qua tri liu cia (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
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metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit, 0,5 mubi canxi, monohydrat két tinh.

Theo phuong an khéc, sang ché @ xuét phuong phép didu tri hodc ngin ngira
bénh, tinh trang bénh hoac 16i loan ty mién & ngudi bao gdm budce st dung cho ngudi,
cAn didu tri, luong c6 hidu qua tri liéu cua (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh.

Theo phuong an khéc, sang ché @ xuét phuong phép didu tri hodc ngin ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hodc bénh viém khép dang thip & ngudi bao gdm budce st dung cho ngudi,
cAn didu tri, luong c6 hidu qua tri liéu cta (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh.

Theo phuong an khac, sang ché dé xuét phuong phép diéu tri hodc ngin ngira
bénh viém khép dang thép O nguodi bao gém budce st dung cho nguoi, can diéu tri, lugng
c6 hitu qua tri lieu cua  (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh.

Theo phuong 4n khéc, séng ché dé xut viéc st dung (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mubi canxi, monohydrat két tinh,
trong san xuat thudc dé diéu tri bénh, tinh trang bénh hoic r6i loan duoc cai thién béi

su trc ché CCR6 & ngudi.

Theo phuong 4n khéc, séng ché dé xuit viéc st dung (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh,
trong san xuat thudc dé diéu tri bénh, tinh trang bénh hodc roi loan dugc cai thién béng

viéc trc ché tinh hoa tng dong té bao T & nguoi.
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Theo phuong 4n khac, sang ché dé xuét viéc str dung (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh,

trong san xuat thuoc dé diéu tri bénh, tinh trang bénh hodc rdi loan viém & ngudi.

Theo phuong 4n khac, sang ché dé xuit viéc s dung (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh,

trong san xuat thuoc dé dieu tri bénh, tinh trang bénh hodc roi loan tu mien ¢ nguoi.

Theo phuong 4n khac, sang ché dé xuit viéc st dung (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh,
trong san xuét thudc dé didu tri bénh vay nén, bénh viém loét dai trang, bénh Crohn,

bénh viém rudt, bénh viém khép vay nén, hodc bénh viém khép dang thép & ngudi.

Theo phuong 4n khac, séng ché dé xut viéc sir dung (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh,

trong san xudt thudc dé diéu tri bénh viém khép dang thip & ngudi.

Theo phuong an khac, sang ché @& xuit duoc pham chira (R)-4-((2-(((1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mubi canxi, monohydrat két tinh,

va it nhat mot ta duoc, chat pha lodng hoic chit mang duoc dung.

Theo phuong 4n khéc, sang ché dé xuit phuong phéap diéu tri hoic ngin ngira
bénh, tinh trang bénh hodc réi loan dugc cai thién béi su tic ché CCR6 & ngudi bao gdm
buée st dung cho ngudi, can diéu tri, luong cé hiéu qua tri liéu cua duoc phém chira
(R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,

monohydrat két tinh, va it nhat mét ta duoc, chét pha lodng hodc chét mang dugc dung.

Theo phuong 4n khéc, sang ché dé xuét phuong phép diéu tri hodc ngin ngla

bénh, tinh trang bénh hodc 161 loan dugc cai thién béng viéc uc ché tinh héa ing dong
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t& bao T & ngudi bao gdm bude sir dung cho ngudi, can diéu tri, lugng c6 hiéu qua tri
litu cua dugc phdm  chia  (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh, va it nhat mot ta dugc, chét

pha loadng hoac chat mang duogc dung.

Theo phuong an khéc, sang ché dé xuét phuong phép diéu tri hodc ngan ngira
bénh, tinh trang bénh hodc rdi loan viém & ngudi bao gdm budce sir dung cho ngudi, can
didu tri, luong c6 hiéu qua tri lidu cia duge pham chia (R)-4-((2-(((1,4-dimetyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh, va {t nhat mot

t4 dugc, chat pha lodng hodc chét mang dugc dung.

Theo phuong 4n khéc, sang ché d& xuét phuong phap diéu tri hozc ngdn ngira
bénh, tinh trang bénh hodc r6i loan tu mién & ngudi bao gém budce st dung cho ngudi,
cAn diéu tri, lugng ¢6 hiéu qua tri lidu ctia duge pham chira (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh, va

it nhit mot t& duge, cht pha lodng hodc chit mang duge dung.

Theo phuong an khac, sang ché @ xut phuong phép didu tri hodc ngin ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hodc bénh viém khép dang thip & ngudi bao gdbm budce sir dung cho ngudi,
can diéu tri, lugng c6 hiéu qua tri lidu ciia dugc pham chira (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh, va

it nhat mot ta duoc, chét pha lodng hodc chét mang dugc dung.

Theo phuong 4n khac, sang ché @ xuét phuong phap didu tri hodc ngin ngira
bénh viém khép dang thép 0 nguoi bao gém budc st dung cho ngudi, can diéu tri, luong
¢6 hiéu qua tri liéu cia dugc pham chta (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh, va it nhat mot ta duoc, chét

pha logng hodc chit mang dugc dung.
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Theo phuong an khéc, sang ché dé xuét viéc str dung duoc pham chira (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,
monohydrat két tinh, va it nhit mot ta duoc, chét pha lodng hodc chit mang duoc dung,
trong san xuat thubc dé didu tri bénh, tinh trang bénh hogc réi loan dugc cai thién boi

su e ché CCR6 ¢ nguoi.

Theo phuong 4n khéac, sang ché @ xuét viéc str dung duoc pham chira (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,
monohydrat két tinh, va it nhat mot ta duoc, chét pha loadng hoac chét mang dugc dung,
trong san xut thudc dé diéu tri bénh, tinh trang bénh hodc 161 loan duoc cai thién béng
viéc e ché tinh hoa img dong té bao T & ngudi.

Theo phuong an khéc, sang ché dé xuét viéc str dung dugc pham chira (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,
monohydrat két tinh, va it nhat mot ta duoc, chét pha loang hodc chat mang duoc dung,

trong san xuat thuoc dé diéu tri bénh, tinh trang bénh hodc rdi loan viém & nguoi.

Theo phuong an khéc, sang ché dé xuét viéc str dung dwoc pham chira (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,
monohydrat két tinh, va it nhat mot ta duoc, chét pha loéng hodc chét mang dugc dung,

trong san xuat thuoc dé diéu tri bénh, tinh trang bénh hodc rdi loan ty mién & ngudi.

Theo phuong 4n khéc, sang ché d& xuét viéc str dung duoc pham chira (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,
monohydrat két tinh, va it nhat mot ta duoc, chét pha lodng hodc chét mang dugc dung,
trong san xuat thuc dé diéu tri bénh vay nén, bénh viém loét dai trang, bénh Crohn,
bénh viém rudt, bénh viém khép vay nén, hodc bénh viém khép dang thép & ngudi.

Theo phuong an khéc, sang ché @& xut viéc str dung dugc phdm chira (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
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dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,
monohydrat két tinh, va it nhit mot ta dugc, chét pha loang hodc chit mang duoc dung,

trong san xuit thudc dé diéu tri bénh viém khép dang thap & nguoi.

Theo phuong an khéc, sang ché @ xuét duoc pham két hop bao gbm (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,

monohydrat két tinh, va it nhit mot chét chéng viém.

Theo phuong 4n khac, sang ché d& xuit duge pham két hop bao gdm (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,

monohydrat két tinh, va it nhit mot chat chéng viém.

Theo phuong an khac, sang ché dé xuit phuong phap diéu tri hoic ngan nglra
bénh, tinh trang bénh hozc réi loan dugc cai thién boi su trc ché CCR6 & ngudi bao gdm
budc st dung cho nguoi, can diéu tri, lugng c6 hiéu qua tri liéu cua dugc phém két hop
bao gdm (R)-4-((2-(((1,4-dimetyl-1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi

canxi, monohydrat két tinh, va it nhat mot chét chéng viém.

Theo phwong 4n khéc, sang ché dé xuét phuong phép diéu tri hoic ngin ngira
bénh, tinh trang bénh hodc réi loan dugc cai thién bing viée Grc ché tinh héa ing dong
té bao T & nguoi bao gém budce st dung cho nguoi, can diéu tri, luong c6 hidu qua tri
lieu cua dwoc phidm két hop bao gom (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh, va it nhit mot chét chéng
viém.

Theo phuong an khéc, sang ché @ xuét phuong phap diéu tri hogc ngdn ngira
bénh, tinh trang bénh hodc r6i loan viém & ngudi bao gém budc st dung cho nguoi, can
didu tri, lugng c6 hiéu qua tri lidu cia duge pham két hop bao gom (R)-4-((2-(((1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh,
va it nhat mot chit chdng viém.
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Theo phuong 4n khéc, sang ché d& xuét phuong phap diéu tri hogc ngin ngira
bénh, tinh trang bénh hodc r6i loan tw mién & ngudi bao gém buéce str dung cho ngudi,
cAn didu tri, luong c6 hiéu qua tri liéu cia dugc phim két hop bao gdm (R)-4-((2-(((1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh,

va it nhat mot chat chong viém.

Theo phuong an khéc, sang ché d@ xuét phuong phap diéu tri hodc ngén ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hozc bénh viém khép dang thap & ngudi bao gdm budce sir dung cho ngudi,
cAn didu tri, luong c6 hiéu qua tri lidu ctia dugc pham két hop bao gdm (R)-4-((2-(((1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh,

va it nhat mot chat chong viém.

Theo phuong an khéc, sang ché d& xuét phuong phap diéu tri hodc ngén ngira
bénh viém khép dang thap & ngudi bao gbdm bude st dung cho ngudi, can diéu tri, luong
c6 hidu qua tri lidu cua dwoc phim két hop bao gdm (R)-4-((2-(((1,4-dimetyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh, va it nhit mot

chat chong viém.

Theo phuong an khéc, sang ché dé xut viéc sir dung dwoc phdm két hop bao
gbém (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,
monohydrat két tinh, va it nhat mot chét chdng viém, trong san xuét thudc dé didu tri

bénh, tinh trang bénh hogc rdi loan dugc cai thién bsi sy Ge ché CCR6 & ngudi.

Theo phuong 4n khac, sang ché @ xuét viéc sit dung duoc pham két hop bao
gbém (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,
monohydrat két tinh, va it nhat mot chét chéng viém, trong san xudt thubc dé diéu tri
bénh, tinh trang bénh hoac 161 loan duogc cai thién béng viéc tre ché tinh hoa ung dong

té bao T & nguoi.
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Theo phuong 4n khéc, sang ché dé xuét viée sit dung dugc pham két hop bao
gdm (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,
monohydrat két tinh, va it nhat mot chét chéng viém, trong san xudt thubc dé diéu tri

bénh, tinh trang bénh hoéc rdi loan viém & nguoi.

Theo phuong an khac, sang ché @ xuét viéc s dung duoc pham két hop bao
gbém (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,
monohydrat két tinh, va it nhat mot chét chéng viém, trong san xuét thudc dé diéu tri

bénh, tinh trang bénh hoic rdi loan tw mién & ngudi.

Theo phuong 4n khac, sang ché dé xuét viéc s dung duogc pham két hop bao
gdm (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,
monohydrat két tinh, va it nhit mot chét chéng viém, trong san xudt thudc dé diéu tri
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hozc bénh viém khép dang thap & nguoi.

Theo phuong an khac, sang ché @& xuit viéc s dung duoc pham két hop bao
gdm (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,
monohydrat két tinh, va it nhat mét chét chéng viém, trong san xuit thudc dé diéu tri
bénh viém khép dang thép & ngudi.

Theo phuong an khac, sang ché d xuét (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-
3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit két tinh.

Theo phuong an khéc, sang ché dé xuét (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-
3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Theo phuong an khéc, sang ché dé xuét (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-
3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
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hydroxy-N,N-dimetylpicolinamit monohydrat két tinh ¢6 md hinh nhidu xa bot tia X
bao gdm cac dinh nhiéu xa 18,5 + 0,2, 18,8 + 0,2, va 19,2 + 0,2 d6 hai theta.

Theo phuong 4n khéc, sang ché d& xuat (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-
3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c6 mo hinh nhiéu xa bot tia X
bao gdm céc dinh nhidu xa 8,4 0,2, 11,5+ 0,2, 12,5+ 0,2, 18,5+ 0,2, 18,8 £ 0,2, va
19,2 + 0,2 d0 hai theta.

Theo phuong an khéc, sang ché dé xuét (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-
3-y1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c6 mo hinh nhiéu xa bot tia X
bao gdm céc dinh nhiéu xa 8,4 +0,2,9,3+0,2,11,5+0,2,12,5+0,2, 18,5+0,2, 18,8
+0,2,19,2+0,2, va20,4 + 0,2 d6 hai theta.

Theo phuong 4n khéc, sang ché dé xuat (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-
3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c6 md hinh nhiéu xa bdt tia X
bao gdm tir 3 dén 10 dinh nhidu xa dugc chon tir nhém bao gom 8,4 + 0,2, 9,3 £ 0,2,
11,5+0,2,12,5+0,2,18,5+0,2,188+0,2,19,2+0,2,20,4+0,2,24,5+0,2,25,1 £
0,2, va 26,7 £ 0,2 dd hai theta.

Theo phuong an khac, sang ché dé xuét (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-
3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c6 m6 hinh nhifu xa bdt tia X
bao gdm tir 3 dén 10 dinh nhiéu xa duoc liét ké trong Bang 8.

Theo phuong an khac, sang ché dé xuét (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-
3-y1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh ¢6 md hinh nhiéu xa bdt tia X
bao gdm céc dinh nhidu xa dugc liét ké trong Bang 8.

Theo phuong 4n khéc, sang ché dé xuat (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-
3-y1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
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hydroxy-N,N-dimetylpicolinamit monohydrat két tinh ¢6 m6 hinh nhiéu xa bot tia X
nhu dugc mo ta trong Fig. 7.

Theo phuong 4n khéc, sang ché @& xuét (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-
3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c6 phan tich do nhiét lugng quét

vi sai nhu dugc mo ta trong Fig. 8.

Theo phuong 4n khéc, sang ché dé xuat (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-
3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh c6 phan tich nhiét trong nhu

dugc md ta trong Fig. 9.

Theo phuong 4n khéc, sang ché dé xuat (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-
3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh dé sir dung lam thudc.

Theo phuong 4n khéc, sang ché dé xuat (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-
3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh dé st dung trong diéu tri hozc
ngan ngtra bénh, tinh trang bénh hodc r6i loan duoc cai thién béi su tc ché CCR6 &
nguoi.

Theo phuong 4n khéc, sang ché @ xuét phuong phap diéu tri hogc ngan ngira
bénh, tinh trang bénh hodc 161 loan dugc cai thién béi su trc ché CCR6 & nguoi bao g@)m
buéc st dung cho nguoi, can diéu tri, lugng c6 hiéu qua tri liéu cua (R)-4-((2-(((4-clo-
1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Theo phuong 4n khac, sang ché @& xuét phuong phap diéu tri hodc ngan ngira
bénh, tinh trang bénh hodac rbi loan dugc cai thién béng viéc e ché tinh hoa ing dong
té bao T & ngudi bao gém budc st dung cho nguoi, can diéu tri, lugng c6 hiéu qua tri
liéu cua (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh.
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Theo phuong an khac, sang ché @ xuét phuong phap didu tri hogc ngén ngira
bénh, tinh trang bénh hoac r6i loan viém & ngudi bao gém budce str dung cho nguoi, can
diéu tri, lugng c6 hidu qua tri liéu cua (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh.

Theo phuong an khac, sang ché @ xuét phuong phap diéu tri hogc ngén ngira
bénh, tinh trang bénh hodc r6i loan ty mién & nguoi bao gém budce st dung cho nguoi,
can didu tri, luong c6 hiéu qua tri liéu cta (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Theo phuong an khac, sang ché dé xuét phuong phép diéu tri hodc ngan ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hodc bénh viém khép dang thap & ngudi bao gdm bude st dung cho ngudi,
cAn diéu tri, luong c6 hidu qua tri liéu cta (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-
hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Theo phuong an khac, sang ché @& xuét phuong phép diéu tri hodc ngin ngira
bénh viém khép dang thép & ngudi bao gbdm budc str dung cho ngudi, can diéu tri, luong
c6 hitu qua tri litu cla (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh.

Theo phuong 4n khéc, sang ché @ xuét viéc str dung (R)-4-((2-(((4-clo-1-metyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, trong san Xuét
thudc dé diéu tri bénh, tinh trang bénh hodc 161 loan dugc cai thién béi su ché CCR6
& nguoi.

Theo phuong 4n khac, sang ché dé xuat viéc str dung (R)-4-((2-(((4-clo-1-metyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, trong sin xuit
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thubc d& didu tri bénh, tinh trang bénh hogc rdi loan duoc céi thién bang viéc G ché
tinh hoa ung dong té bao T & ngudi.

Theo phuong 4n khac, sang ché dé xuét viéc st dung (R)-4-((2-(((4-clo-1-metyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, trong san xuét

thudc dé diéu tri bénh, tinh trang bénh hodc r6i loan viém & nguoi.

Theo phuong 4n khac, sang ché @ xuét viéc stir dung (R)-4-((2-(((4-clo-1-metyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, trong san xuat

thubc dé diéu tri bénh, tinh trang bénh hozc rdi loan tw mién & ngudi.

Theo phuong 4n khac, sang ché dé xuét viéc sit dung (R)-4-((2-(((4-clo-1-metyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, trong san xuét
thudc dé didu tri bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt,

bénh viém khép vay nén, hodc bénh viém khép dang thép & ngudi.

Theo phuong 4n khéc, sang ché dé xuét viéc st dung (R)-4-((2-(((4-clo-1-metyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, trong san xuét

thudc dé diéu tri bénh viém khép dang thip & ngudi.

Theo phuong an khéc, sang ché dé xuét dugc phém chira (R)-4-((2-(((4-clo-1-
metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhat mot ta

duoc, chét pha lodng hodc chit mang duoc dung.

Theo phuong an khéc, sang ché dé xuét phwong phap diéu tri hodc ngin ngira
bénh, tinh trang bénh hodc réi loan dugc cai thién boi su e ché CCR6 & ngudi bao gdm
buéc st dung cho nguoi, can diéu tri, lugng c6 hiéu qua tri liéu cua dugc phém chtra
(R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két

tinh, va {t nhat mot ta duoc, chét pha lodng hodc chit mang dugc dung.
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Theo phuong an khéc, sang ché @ xuét phuong phap didu tri hodc ngén ngira
bénh, tinh trang bénh hodc rdi loan dugc cai thién béng viéc e ché tinh hoa ing dong
té bao T & ngudi bao gdm budce sir dung cho ngudi, can diéu tri, luong c6 hidu qua tri
litu cta dugc phidm chia  (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1 -yl}amino)-?a -hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh, va it nhat mot ta duoc, chat pha loing hoic

chat mang dugc dung.

Theo phuong an khéc, sang ché d& xuét phuong phap didu tri hogc ngin ngira
bénh, tinh trang bénh hodc r6i loan viém & ngudi bao gém budce sir dung cho nguoi, can
diéu tri, lwong c6 hiéu qua tri lidu ctia dwoc phim chia (R)-4-((2-(((4-clo-1-metyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhat mot ta duoc, chét

pha lodng hodc chit mang duoc dung.

Theo phuong an khac, sang ché @ xuét phuong phap didu tri hodc ngin ngira
bénh, tinh trang bénh hodc r6i loan ty mién & ngudi bao gém budc sir dung cho nguoi,
cAn didu tri, luong c6 hidu qua tri liéu ciia dugc pham chira (R)-4-((2-(((4-clo-1-metyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhit mot ta

duoc, chét pha loéng hodc chit mang duogc dung.

Theo phuong an khéc, sang ché @ xuét phuong phap didu tri hodc ngin ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hodc bénh viém khép dang thip & ngudi bao gdm budce st dung cho ngudi,
can diéu tri, luong c6 hiéu qua tri liu ctia duge pham chira (R)-4-((2-(((4-clo-1-metyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhat mot ta
dugc, chét pha lodng hodc ch4t mang dugc dung.

Theo phuong an khéc, sang ché @ xuét phuong phap didu tri hodc ngin ngira
bénh viém khép dang thip & ngudi bao gbm budc sir dung cho nguoi, can diéu tri, luong
¢6 hiéu qua tri lidu ctia duge pham chira (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
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dimetylpicolinamit monohydrat két tinh, va it nhat mot t4 dugc, chét pha lodng hodc

chét mang dugc dung.

Theo phuong an khac, sang ché d@ xuét viéc st dung duoc phim chia (R)-4-((2-
(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két
tinh, va it nhat mot ta duoc, chét pha loing hoic chit mang duoc dung, trong san xuat
thudc dé didu tri bénh, tinh trang bénh hoic rdi loan dugc cai thién boi su tie ché CCR6
6 ngudi.

Theo phuong 4n khéac, sang ché d& xuét viéc str dung dugc pham chira (R)-4-((2-
(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két
tinh, va it nhat mot ta duoc, chét pha lodng hoac chit mang dugc dung, trong san Xuét
thudc dé diéu tri bénh, tinh trang bénh hodc r6i loan dugc cai thién béng viée e ché
tinh héa tmg dong té bao T & ngudi.

Theo phuong an khac, sang ché dé xuét viéc str dung dugc pham chira (R)-4-((2-
(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két
tinh, va it nhat mot ta duoc, chét pha lodng hodc chit mang dugc dung, trong san Xudt

thudc dé diéu tri bénh, tinh trang bénh hoéc rdi loan viém & nguoi.

Theo phuong én khéc, sang ché d& xut viéc st dung dugc phim chira (R)-4-((2-
(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két
tinh, va it nhat mot ta duoc, chét pha lodng hodc chit mang dugc dung, trong san xuét

thudc dé diéu tri bénh, tinh trang bénh hodc r6i loan ty mieén & nguoi.

Theo phuong 4n khac, sang ché d& xut viéc st dung dugc pham chira (R)-4-((2-
(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat Kkét
tinh, va it nhat mot t4 duoc, chét pha loang hodc chit mang duoc dung, trong sén xuét
thudc dé diéu tri bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt,
bénh viém khép vay nén, hodc bénh viém khép dang thap & nguoi.
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Theo phuong 4n khéc, sang ché dé xuét viéc stir dung dugc pham chia (R)-4-((2-
(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két
tinh, va it nhat mot ta duoc, chét pha lodng hodc chit mang duoc dung, trong san Xuét

thudc dé diéu tri bénh viém khép dang thap & ngudi.

Theo phuong 4n khac, séng ché d& xuAt duge phdm két hop bao gém (R)-4-((2-
(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két

tinh, va it nh4t mot chit chdng viém.

Theo phuong &n khac, sang ché dé xuét dugc phim két hop bao gdm (R)-4-((2-
(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat Kkét

tinh, va {t nhit mot chit chng viém.

Theo phuong 4n khac, sang ché @& xuit phuong phap didu tri hodc ngin ngira
bénh, tinh trang bénh hoac 161 loan dugc cai thién béi sy e ché CCR6 & ngudi bao gém
bude st dung cho ngudi, cin diéu tri, lugng c6 higu qua tri liéu cua duoc pham két hop
bao g6m (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit monohydrat két tinh, va it nh4t mot chit chdng viém.

Theo phuong 4n khac, sang ché @ xuit phuong phap didu tri hodc ngin ngira
bénh, tinh trang bénh hodc 161 loan dugc cai thién béng viée tc ché tinh hoa ing dong
té bao T & nguoi bao gém budc st dung cho nguoi, can diéu tri, luong c6 hiéu qua tri
liéu cua duge pham két hop bao gébm (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh, va it nhat mot chét chdng viém.

Theo phuong 4n khac, sang ché @ xuit phuong phéap didu tri hodc ngin ngira
bénh, tinh trang bénh hodc rdi loan viém & ngudi bao gém budc st dung cho nguoi, can
diéu tri, luong c6 hiéu qua tri liéu cua dugc pham két hop bao gdm (R)-4-((2-(((4-clo-
1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-

48

48/227



45250

1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhat mot

chat chong viém.

Theo phuong an khéc, sang ché @& xuit phuong phép diéu tri hodc ngén nglra
bénh, tinh trang bénh hoac r6i loan tu mién & ngudi bao gém budc sir dung cho nguoi,
cin didu tri, luong c6 hiéu qua tri liéu cia dugc pham két hop bao gdm (R)-4-((2-(((4-
clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-
en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhat mot

chat chong viém.

Theo phuong an khéc, sang ché d xuét phwong phap didu tri hodc ngin ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hozc bénh viém khép dang thip & nguoi bao gdm budce st dung cho ngudi,
cAn didu tri, luong c6 hiéu qua tri liéu cia duoc pham két hop bao gdm (R)-4-((2-(((4-
clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-
en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhit mot

chat chong viém.

Theo phuong an khéc, sang ché d& xuét phuong phap diéu tri hodc ngin nglra
bénh viém khép dang thép & ngudi bao g@)m budc sir dung cho nguoi, can diéu tri, luong
c6 hiéu qua tri liéu cia duoc phim két hop bao gdm (R)-4-((2-(((4-clo-1-metyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh, va it nhit mot chét chéng
viém.

Theo phuong an khac, sang ché d xuét viéc sit dung dugc phdm két hop bao
gdbm  (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl) amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat
két tinh, va it nhét mot chét chéng viém, trong san xut thu6c dé diéu tri bénh, tinh trang

bénh hodc rdi loan dugce cai thién boi sy trc cheé CCR6 & ngudi.

Theo phuong an khac, sang ché @ xuit viéc st dung duogc phém két hop bao
gbm  (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1 -metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat
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két tinh, va it nht mot chét chéng viém, trong san xuét thudc dé didu tri bénh, tinh trang

bénh hodc rdi loan dugc cai thién bang viéc trc ché tinh hoa ing dong té bao T ¢ ngudi.

Theo phuong an khéc, sang ché d& xuét viéc sir dung dugc pham két hop bao
gdbm  (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat
két tinh, va it nhat mot chat chéng viém, trong san xudt thudc dé didu tri bénh, tinh trang
bénh hodc rbi loan viém & nguoi.

Theo phuong an khéc, sang ché @ xuét viéc sit dung dugce phdm két hop bao
gdbm  (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat
két tinh, va it nhat mot chét chéng viém, trong san xuat thudc dé didu tri bénh, tinh trang

bénh hodc ro6i loan tu mién & nguoi.

Theo phuong an khic, sang ché d& xuét viéc sit dung dugc phidm két hop bao
gdbm  (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat
két tinh, va it nhit mot chat chdng viém, trong san xuét thube dé didu tri bénh vay nén,
bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khop vay nén, hoic
bénh viém khép dang thap & ngudi.

Theo phuong an khéc, sang ché d& xuét viéc sir dung dugc pham két hop bao
gdbm  (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat
két tinh, va it nhit mot chét chéng viém, trong san xuét thubc dé didu tri bénh viém

khép dang thép & ngudi.

Theo phuong an khac, sang ché d& xuét cac hop chat c6 Cong thic (IIB)
O
Oﬁ\ B
N
NT ="
N H)I(NFQ
AN
OR; Re
o}
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Cong thuc (1IB)

hodc mudi hoic hydrat duoc dung cta nd, trong d6 Ri va Ry doe lap 1a (Ci-Ce)alkyl
hoic R; va Ry cung véi nguyén tir nito ma ching gén vao tao thanh di vong c6 4, 5,
hodc 6 canh chira mot nguyén tir khéc loai 1a N va tiy y 1 hodc 2 nguyén t khéc loai
b sung duoc chon tir nhém bao gdm O, N, va S, tuy ¥ dugc thé bang (C1-Ca)alkyl; Rs
1a H, (Ci-Cealkyl, (Ci-Cs)alkylcacbonyl, -C(=O)CH=CHCO,H, -SO:NH>, -
CH,OC(=0)(Ci-Cs)alkyl, -CH2OP(=0)(OH)2, hodc -C(=O)NRaRs, trong d6 (Ci-
Cs)alkylcacbonyl tity v duoc thé bang -CO,H hogc -NHa, trong d6 -CH0C(=0)(C1-
Cs)alkyl tuy y duoc thé béng -NH,, va trong d6 Ra va Rg doc 1ap 1a H hoac (C;1-Ce)alkyl;
R4 1a (Ci-Cy)alkyl; Rs va Re doc lap 1a H, doteri, (Ci-Cs)alkoxy, (Ci-Cs)alkyl,
(Ci1-Cy)alkyl-di.o, (C3-Ca)xycloalkyl, xyano, halogen, halo(Ci-Cs)alkoxy, hodc halo(Ci-
Cs)alkyl; B 1a

(RQ m

(Re)n )
(Re)n (RB)n 5\? q@
NI ol R R
Tepe R , T , hodc - R 14 (C1-Cs)alkyl hodc

C1-Cs)alkyl-di.7; Rs 1a doteri hodc hai Rs duoc gén vao cling mot nguyén ti cacbon tao
thanh nhém (Cs-Cs)xycloalkyl; n 13 0 hodc 2; Re & mdi 1an xuat hién 1a F; m 1a 2; va X
1a O.

Theo phuong an khéc, sang ché dé xuét cac hop chit c6 Cong thic (IIB), hodc
mubi hodc hydrat dugc dung cua no, trong dé Ri 1a metyl; Ro 1a metyl, etyl, hodc
isopropyl; Rs 1a H; R4 1a metyl; Rs 1a metyl, etyl, metoxy, Cl, diflometoxy, xyano, hoac
xyclopropyl; Rs 1a H; B 1a

.
! ; R7 1a metyl.

Theo phuong an khéc, sang ché @ xuét cac hop chit c6 Cong thic (IIB), hodc
mudi hodc hydrat duoc dung cua nd, trong dé R1 va Rz cung v6i nguyén t nito ma
chung gén vio tao thanh morpholin hodc 4-metylpiperazin; R3 1a H; R4 12 metyl; Rs 1a
metyl, etyl, metoxy, Cl, diflometoxy, xyano, hodc xyclopropyl; Re 1a H; B 1a

p
! ; R7 12 metyl.
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Theo phuong an khac, sang ché @& xuét cac hop chit c6 Cong thic (IIB), hodc
mudi hodc hydrat dugc dung cua n6, trong dé R; 1a metyl; Rz 1a metyl, etyl, hodc
isopropyl; Rs 12 H; R4 12 metyl; Rs 12 metyl, etyl, metoxy, Cl, diflometoxy, xyano, hoac
xyclopropyl; Rs 1a H; B 1a

(RB)n

R7% ; R7 la metyl; vanla 0.

Theo phuong an khéc, sang ché dé xuét cac hop chét c6 Cong thirc (IIB), hodc
mudi hodc hydrat duoc dung cta nd, trong d6 Ry va Rz cling v6i nguyén ti nito ma
chung gin vao tao thanh morpholin hodc 4-metylpiperazin; Rs 14 H; R4 12 metyl; Rs la
metyl, metyl-ds, etyl, metoxy, Cl, diflometoxy, Xyano, hogc xyclopropyl; Re laH;Bla

(Rg)n

R7 ; R7 la metyl; vanl1a 0.

Theo phuong an khéc, sang ché dé xuét cac hop chét c6 Cong thirc (IIB), hozic
mudi hodc hydrat dugc dung cua n6, trong dé Ri 12 metyl; Ro 1a metyl, etyl, hodc
isopropyl; Rs 1a H; Ry 1a metyl; Rs la metyl, metyl-d, etyl, metoxy, Cl, diflometoxy,
xyano, hodc xyclopropyl; Re 1a H; B 1a
(Re)n
R;E ; R7 1a metyl; hai Rg dugc gén vao cling mot nguyén ti cacbon tao thanh
xyclopropyl; van la 0 hodc 2.

Theo phuong an khéc, sang ché dé xuét cac hop chit c6 Cong thic (IIB), hodc
mudi hodc hydrat duoc dung cta nd, trong d6 Ry va Rz cling v6i nguyén ti nito ma
ching gén vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; R4 la metyl; Rs la
metyl, etyl, metoxy, Cl, diflometoxy, xyano, hodc xyclopropyl; Re la H; B 1a

(Ra)n%vg
R ,
! : R7 12 metyl; hai Rg duoc gan vao cung moét nguyén tir cacbon tao thanh
xyclopropyl; van la 0 hodc 2.
Theo phuong an khéc, sang ché @& xuét cac hop chit c6 Cong thic (IIB), hodc

mudi hodc hydrat duge dung cta no, trong dé R; 1a metyl; Ra 1a metyl, etyl, hodc
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isopropyl; Rs 12 H; R4 12 metyl; Rs 1a metyl, metyl-ds, etyl, metoxy, Cl, diflometoxy,
xyano, hodc xyclopropyl; R¢ 12 H; B 1a

(RS)n

R
! ”EV : R7 1a metyl; R 14 doteri; van 1a 0 hodc 2.

Theo phuong an khéc, sang ché @ xuét cac hop chét c6 Cong thic (IIB), hodc
mubi hodc hydrat duoc dung cta no, trong d6 Ri va Rz cling véi nguyén t nito ma
chung gén vao tao thanh morpholin hodc 4-metylpiperazin; R 1a H; R4 12 metyl; Rs 1a
metyl, etyl, metoxy, Cl, diflometoxy, Xxyano, hodc xyclopropyl; Rs la H; B la

(Rg)n

R
! ; R7lametyl; vanla0.

Theo phuong an khéc, sang ché @& xuét cac hop chit c6 Cong thire (IIB), hodc
mudi hodc hydrat duge dung cta nd, trong d6 Ri 1 metyl; Ro 1a metyl, etyl, hodc
isopropyl; Rs 1a H; R4 12 metyl; Rs 14 metyl, etyl, metoxy, Cl, diflometoxy, xyano, hoac
xyclopropyl; R¢ 12 H; B 1a

(R9)m

R X
! : Ry 1ametyl; Ro1a F; m1a2; va X 12 O.

Theo phuong an khac, sang ché @& xuét cac hop chit c6 Cong thic (IIB), hodc
mudi hozc hydrat duge dung cta nd, trong d6 R1 va Rz cling véi nguyén tur nito ma
chung gén vao tao thanh morpholin hodc 4-metylpiperazin; Rs 12 H; R4 12 metyl; Rs 1a
metyl, etyl, metoxy, Cl, diflometoxy, xyano, hodc xyclopropyl; Re la H; B 1a

(Rg)m

R X
! : Ry lametyl; RolaF; m1a2; va X 1a O.

Theo phuong an khac, hgp chét c6 Cong thuc (IIA) 1a (S)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
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yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hodc mubi hodc hydrat duoc dung cta
no.

Theo phuong 4n khéc, hop chit ¢6 Cong thirc (IIA) 12 (S)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit.

Theo phuong 4n khdc, séng ché d& xuat hop chét c6 Céng thire (IIB), hodc mubi

hoac hydrat dugc dung cta no, dé sir dung 1am thudc.

Theo phuong 4n khéc, séng ché d& xuit hop chét c6 Cong thire (IIB), hodc mubi
hoac hydrat dugc dung cua no, dé st dung trong diéu tri hodc ngin ngira bénh, tinh

trang bénh hodc r6i loan duoc cai thién boi su e ché CCR6 & ngudi.

Theo phuong an khac, sang ché @ xuat phuong phap diéu tri hodc ngin ngira
bénh, tinh trang bénh hodc rdi loan dugc cai thién boi sw tre ché CCR6 & ngudi bao gdm
budc str dung cho ngudi, can diéu tri, luong c6 hiéu qua tri liéu ctiia hop chét c6 Cong

thirc (IIB), hodc mudi hoidc hydrat duoc dung cua nd.

Theo phuong an khac, sang ché @ xu4t phuong phap diéu tri hodc ngin ngira
bénh, tinh trang bénh hoac 161 loan duoc cai thién bé’mg viéc tre ché tinh hoa ung dong
té bao T & ngudi bao gém bude st dung cho ngudi, can diéu tri, lugng c6 hidu qua tri

liéu cua hop chét c6 Cong thic (IIB), hodc mubi hodc hydrat dugc dung cua no.

Theo phuong an khac, sang ché d& xuit phuong phap diéu tri hodc ngin nglra
bénh, tinh trang bénh hoac r6i loan viém & ngudi bao gém budc st dung cho ngudi, can
diéu tri, lugng c6 hiéu qua trj liéu cua hop chét c6 Cong thirc (IIB), hodc mudi hodc

hydrat dugc dung cua no.

Theo phuong an khac, sang ché @ xut phuong phap diéu tri hodc ngén ngira
bénh, tinh trang bénh hodc roi loan ty mién & ngudi bao gém budce st dung cho ngudi,
can diéu tri, lugng c6 hiéu qua tri liéu cia hop chét c6 Cong thirc (IIB), hodc mubi hodc

hydrat dugc dung cua no.

Theo phuong 4n khéc, sang ché @ xuit phuong phap diéu tri hodc ngan ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép

vay nén, hoic bénh viém khép dang thip & ngudi bao gdbm budce st dung cho ngudi,
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can diéu tri, lugng c6 hiéu qua tri liéu cua hop chét c6 Cong thirc (IIB), hodc mubi hodc

hydrat dugc dung cua no.

Theo phuong 4n khac, sang ché dé xuét phuong phap diéu tri hodc ngan ngira
bénh viém khép dang thép O ngudi bao gém buéce str dung cho ngudi, can diéu tri, lugng
c6 hiéu qua tri liéu cua hop chat (S)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-/V,N-

dimetylpicolinamit, hodc mudi hodc hydrat dugce dung cua nd.

Theo phuong 4n khac, sang ché @ xuit phuong phap didu tri hodc ngin ngira
bénh viém khép dang thap & ngudi bao gdm budc sir dung cho ngudi, can diéu tri, luong
¢6 hiéu qua tri liéu ctia hop chat cua tién dwoc chét cua (S)-4-((2-(((1,4-dimetyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit.

Theo phuong an khéc, sang ché @ xuét viéc st dung hop chét c6 Cong thic
(IIB), hoac mubi hodc hydrat dugc dung cua nd, trong san xuét thudc dé diéu tri bénh,

tinh trang bénh hodc 161 loan duoc cai thién boi sy tc ché CCR6 & ngudi.

Theo phuong an khéc, sang ché dé xuét viéc st dung hop chét c6 Cong thic
(IIB), hoac mubi hodc hydrat duge dung cuia né, trong san xuét thudc dé diéu tri bénh,
tinh trang bénh hodc b1 loan dugc cai thién béng viéc tre ché tinh héa tmg dong té bao
T & nguoi.

Theo phuong an khéc, sang ché @ xuét viéc st dung hop chét c6 Cong thic
(IIB), hoac mubi hodc hydrat duge dung cua nd, trong san xuét thudc dé diéu tri bénh,

tinh trang bénh hodc roi loan viém & ngudi.

Theo phuong &n khéc, sang ché dé xuét viéc sir dung hop chét c6 Cong thic
(IIB), hoac mubi hodc hydrat duge dung ctia nd, trong san xuét thudc dé diéu tri bénh,
tinh trang bénh hodc rdi loan tw mién & ngudi.

Theo phuong an khac, sang ché dé xuét viéc sir dung hop chét c6 Cong thirc
(IIB), hoac mudi hodc hydrat dugc dung cta no, trong san xuét thudc dé diéu tri bénh
vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép vay
nén, hodc bénh viém khép dang thép & ngudi.
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Theo phuong 4n khéc, sang ché dé xuét viéc st dung (S)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hodc mudi hodc hydrat dugc dung cta

né, trong san xuét thudc dé didu tri bénh viém khép dang thap & nguoi.

Theo phuong 4n khéc, sang ché dé xuét viéc sir dung tién dugc chét cta (S)-4-
((2-(((1,4-dimetyl-1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hodc mudi hodc
hydrat dugc dung cta no, trong san xuét thudc dé didu tri bénh viém khép dang thép &
nguoi.

Theo phuong 4n khac, sang ché dé xuét dugc phdm chira hop chét c6 Cong thirc
(IIB), hodc mubi hodc hydrat duge dung ctia no, va it nhit mot ta dugc, chét pha lodng

hozc chit mang duoc dung.

Theo phuong 4n khac, sang ché d& xult dugc pham chira (S)-4-((2-(((1.4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hoéc mudi hodc hydrat dugc dung cua

nd, va it nhat mét ta duoc, chét pha lodng hodc chét mang dugc dung.

Theo phuong &n khac, sang ché @& xuit duoc phdm chira tién duge chét cua (S)-
4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metylJamino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hodc mudi hosc
hydrat dugc dung cta no, va it nhit mot ta duoc, chét pha loang hodc chat mang duoc

dung.

Theo phuong an khéc, sang ché @ xuét phuong phap didu tri hodc ngin ngira
bénh, tinh trang bénh hogc réi loan dugc cai thién béi su tre ché CCR6 & ngudi bao gdm
budc st dung cho ngudi, can didu tri, lugng ¢6 hidu qua tri liéu cia duoc pham chta
hop chét c6 Cong thuc (IIB), hodc mudi hoic hydrat dugc dung cua nd, va it nhét mot

t4 dugc, chét pha loang hodc chat mang duogc dung.

Theo phuong an khac, sang ché @ xuit phuong phép diéu tri hodc ngin ngira
bénh, tinh trang bénh hodc 161 loan dugc cai thién béng viée e ché tinh hoa tng dong

té bao T & nguoi bao gdm budc st dung cho nguoi, can diéu tri, lwong c6 higu qua tri
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lidu ctia duoc phdm chira hop chit c6 Cong thie (IIB), hogc mudi hodc hydrat dugc

dung cia nd, va it nhéit mot ta duoc, chét pha loang hodc chét mang dugc dung.

Theo phuong 4n khéc, sang ché @ xuét phuong phap diéu tri hodc ngin nglra
bénh, tinh trang bénh hodc r6i loan viém & ngudi bao gdm bude st dung cho ngudi, can
diéu tri, luong c6 hidu qua tri liéu cta dugc phém chtra hop chét c6 Cong thuc (IIB),
hodc mubi hoic hydrat duoc dung ctia no, va it nhit mét ta duoc, chét pha loang hodc

chit mang dugc dung.

Theo phuong an khéc, sang ché d& xuét phuong phap diéu tri hodc ngén ngira
bénh, tinh trang bénh hoac r6i loan ty mién & ngudi bao gém budc sir dung cho nguoi,
can diéu tri, luong c6 hidu qua tri liéu cta duge phim chita hop chét c6 Cong thic (I1B),
hodc mudi hoic hydrat duge dung ctia no, va it nhat mot ta duoc, chét pha loang hodc

chét mang dugc dung.

Theo phuong an khéc, sang ché @ xuit phuong phap didu tri hodc ngin ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hodc bénh viém khép dang thip & ngudi bao gdm budce st dung cho ngudi,
can diéu tri, luong c6 hiéu qua tri liéu cua duge pham chtta hop chét c6 Cong thire (TIB),
hodc mudi hoic hydrat duge dung ctia né, va it nhét mot ta duoc, chat pha lodng hodc

chét mang duge dung.

Theo phuong 4n khéc, sang ché d& xudt phuong phap diéu tri hodc ngin ngira
bénh viém khép dang thap & ngudi bao gbm budc str dung cho ngudi, can diéu tri, luong
¢6 hiéu qua tri li€u cua duogc pham chua (S)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-y1)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit, hodc mubi hodc hydrat dugc dung cta no, va it nhit mét ta duoc,

chit pha loang hodc chit mang duoc dung.

Theo phuong an khac, sang ché dé xuit phuong phap didu tri hodc ngin nglra
bénh viém khép dang thép O ngudi bao gé)m budce st dung cho ngudi, can diéu tri, luong
c6 hiéu qua tri liéu cia duge phadm chira tién dugc chét cua (S)-4-((2-(((1,4-dimetyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit, hodc mubi hoidc hydrat dugc dung ctiano, va it nhét
mdt t& duge, chét pha lodng hodc chit mang duoc dung.
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Theo phuong 4n khac, sang ché dé xuét viéc st dung dugc pham chira hop chat
c6 Coéng thue (IIB), hodc mudi hoic hydrat duge dung cuia né, va it nhét mot ta duoc,
chét pha lodng hodc chit mang duogc dung, trong san xudt thubc dé diéu tri bénh, tinh

trang bénh hodc 161 loan dugc cai thién boi sy tic ché CCR6 & ngudi.

Theo phuong 4n khac, sang ché dé xuét viée sir dung dugc phdm chita hop chat
c6 Cong thire (IIB), hodc mudi hodc hydrat duge dung ctia nd, va it nhéat mot ta duoc,
chét pha lodng hogc chit mang dugc dung, trong san xuét thudc dé diéu tri bénh, tinh
trang bénh hodc r6i loan dugc cai thién bang viéc tic ché tinh héa tmg dong 6 bao T &
nguoi.

Theo phuong 4n khac, séng ché dé xuit viéc st dung duoc pham chira hop chét
cd Cong thue (IIB), hodc mudi hoic hydrat duge dung ctia nd, va it nhét mot ta duoc,
chét pha lodng hodc chét mang dugc dung, trong san xuat thudc dé diéu tri bénh, tinh

trang bénh hodc roi loan viém ¢ nguoi.

Theo phuong 4n khac, sang ché dé xuét viéc sir dung dugc pham chira hop chét
c6 Cong thuc (IIB), hodc mudi hoic hydrat duge dung cuia nd, va it nhit mét ta dugc,
chét pha lodng hodc chét mang dugc dung, trong san xuét thudc dé diéu tri bénh, tinh

trang bénh hodc r6i loan tu mieén & nguoi.

Theo phuong 4n khéc, sang ché dé xuét viéc stir dung dugc pham chira hop chét
c6 Cong thuc (IIB), hodc mudi hodc hydrat dugc dung cua no, va it nhéit mot ta dugc,
chét pha lo2ng hodc chit mang dugc dung, trong san xuét thubc dé didu tri bénh vay
nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép vay nén,
hoic bénh viém khép dang thdp & ngudi.

Theo phuong an khéc, sang ché dé xuét viéc sir dung dugc phim chira (S)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hoac mudi hozc
hydrat dugc dung ctia no, va it nhat mot ta duoc, chét pha loang hodc chét mang dugc

dung, trong san xuat thudc dé didu tri bénh viém khép dang thip & ngudi.

Theo phuong an khéc, sang ché dé xuat viéc st dung duge pham chira tién dugce

chét cua (5)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
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3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hoac mudi
hodc hydrat dugc dung cia no, va it nhéit mot ta duoc, chét pha lodng hoac chit mang

duoc dung, trong san xuat thude dé didu tri bénh viém khép dang thap & ngudi.

Theo phuong an khéc, sang ché @ xuit dugc phim chita hop chét c6 Cong thirc

(IIB), hodc mubi hodc hydrat duge dung cua nd, va it nhét mot chét khang viém.

Theo phuong 4n khéc, sang ché d& xuét duge phdm két hop bao gdm (S5)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hodc mudi hoic

hydrat dugc dung cia nd, va it nhét mot chat chéng viém.

Theo phuong an khac, sang ché dé xuét dugc phim két hop bao gém tién dugc
chét cua (S)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hodc mudi

hodc hydrat dugc dung cua nd, va it nhét mot chat chéng viém.

Theo phuong an khéc, sang ché @ xuét phuong phép diéu tri hodc ngin ngira
bénh, tinh trang bénh hogc réi loan dugc cai thién boi su e ché CCR6 & ngudi bao gdm
bude sir dung cho ngudi, can diéu tri, lugng c6 hiéu qua tri lidu ctia dugc phim két hop
bao gébm hop chat c6 Cong thic (IIB), hodc mudi hodc hydrat dugc dung ctia no, va it

nhét mot chat chéng viém.

Theo phuong 4n khéc, sang ché d& xuét phuong phap diu tri hodc ngin ngira
bénh, tinh trang bénh hodc r6i loan dugc cai thién bﬁmg viée tc ché tinh hoa tmg dong
té bao T & ngudi bao gdm bude st dung cho ngudi, can diéu tri, luong c6 hidu qua tri
liéu ctia dugc pham két hop bao gdm hop chét c6 Cong thic (IIB), hodc mubi hoic
hydrat dugc dung cua nd, va it nhat mot chat chng viém.

Theo phuong 4n khéc, sang ché d& xuét phuong phap didu tri hodc ngin ngira
bénh, tinh trang bénh hodc r6i loan viém & ngudi bao gém budc st dung cho nguoi, can
diéu tri, luong c6 hidu qua tri liéu cta duge phim két hop bao gébm hop chat c6 Cong
thirc (IIB), hodc mudi hodc hydrat duoc dung cua nd, va it nhét mot chét chéng viém.

Theo phuong 4n khéc, sang ché dé xuét phuong phap diéu tri hodc ngin ngira

bénh, tinh trang bénh hodc rdi loan ty mién & ngudi bao gom budce st dung cho ngudi,
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cn didu tri, luong c6 hiéu qua tri liéu cua duge phim két hop bao gdm hop chét c6
Cong thuc (IIB), hodc mubi hoic hydrat dugc dung cua no, va it nhéit mot chat chéng
viém.

Theo phuong 4n khéc, séng ché dé xut phuong phéap diéu tri hodc ngin ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hodc bénh viém khép dang thip & ngudi bao gébm bude sir dung cho ngudi,
can didu tri, luong c6 hiéu qua tri lidu cua dugc phim két hop bao gdm hop chét c6
Cong thuac (IIB), hoac mubi hoic hydrat duge dung ctia no, va it nhét mot chat chéng
viém.

Theo phuong 4n khéc, séng ché dé xuét phuong phép diéu tri hodc ngan ngira
bénh viém khép dang thép & ngudi bao gdm budc str dung cho ngudi, can diéu tri, luong
c6 hiéu qua tri liéu cua dwoc phim két hop bao gdm (S)-4-((2-(((1.4-dimetyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit, hodc mudi hoic hydrat duoc dung ctiand, va it nhét

mdt chat chong viém.

Theo phuong 4n khéc, séng ché d& xuét phuong phép diéu tri hodc ngin ngira
bénh viém khép dang thdp & ngudi bao gdm budc str dung cho ngudi, can diéu tri, luong
c6 hiéu qua tri liéu cua dugc phim két hop bao gbm tién dugc chét cua (S)-4-((2-(((1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hoéc mudi hodc hydrat duge dung cua

no, va it nhat mdt chat chong viém.

Theo phuong an khéc, sang ché @ xuét viéc sir dung duoc pham két hop bao
gém hop chét c6 Cong thire (IIB), hoic mubi hodc hydrat duge dung cta no, va it nhét
mot chat chéng viém, trong san xudt thudc dé diéu tri bénh, tinh trang bénh hoic r6i
loan dugc cai thién boi sy trc ché CCR6 & ngudi.

Theo phuong an khéc, sang ché d xuét viéc sir dung duoc phdm két hop bao
gbm hop chét c6 Cong thire (IIB), hoic mubi hodc hydrat duge dung ctia nd, va it nhét
mot cht chéng viém, trong san xuat thudc dé diéu tri bénh, tinh trang bénh hoic rbi

loan dugc cai thién bang viéc (e ché tinh héa tng dong t€ bao T ¢ nguoi.
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Theo phuong 4n khéc, sang ché @ xuét viéc sir dung dugc pham két hop bao
gbm hop chét c6 Cong thirc (IIB), hodc mubi hodc hydrat duge dung cta no, va it nhat
mot cht chéng viém, trong san xuat thubc dé diéu tri bénh, tinh trang bénh hodc rbi
loan viém & nguoi.

Theo phuong an khéc, sang ché dé xuét viéc sir dung duoc pham két hop bao
gdm hop chét c6 Cong thirc (IIB), hodc mudi hodc hydrat duoc dung ctia nd, va it nhat
mot chét chéng viém, trong san xuat thubc dé diéu tri bénh, tinh trang bénh hodc rbi

loan tu mién & nguoi.

Theo phuong 4n khéc, sang ché dé xuét viéc str dung duogc phém két hop bao
gbm hop chét c6 Cong thirc (IIB), hodc mubi hodc hydrat duge dung ctia no, va it nhat
mot chit chéng viém, trong san xuét thudc dé diéu tri bénh vay nén, bénh viém loét dai
trang, bénh Crohn, bénh viém rudt, bénh viém khéop vay nén, hodc bénh viém khép dang
thap & nguoi.

Theo phuong 4n khéc, sang ché d2 xut viéc s dung duoc pham két hop bao
gbém (S)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, hodc mudi hodc
hydrat dugc dung cua no, va it nhét mot chat chéng viém, trong san xudt thube dé didu

tri bénh viém khép dang thap & nguoi.

Theo phuong én khac, sang ché @ xuét viéc s dung duogc phém két hop bao
gdm  tidn  dwoc  chit cua  (S)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit, hodc mubi hoac hydrat dugc dung cua no, va it nhit mot chat chéng

viém, trong san xuat thudc d& diéu tri bénh viém kh6p dang thap & ngudi.

Theo phuong an khéc, sang ché d& xuét cac hop chat c6 Cong thirc (ITIA)
0
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Cong thirc (IIIA)

hodc mudi hodc hydrat dugc dung cta nd, trong d6 Y 1a O hodc S; Ri va R, doc 14p la
(C1-Ce)alkyl hodc Ry va R cung voi nguyén tur nito ma chung gén vao tao thanh di vong
¢6 4, 5, hodc 6 canh chira mdt nguyén tir khac loai 1a N va tiy y 1 hodc 2 nguyén tu
khéc loai bd sung duge chon tir nhém bao gdbm O, N, va S, tiy ¥ duoc thé bang (Ci-
Csalkyl; Rs; 1a H, (Ci-Ce)alkyl, (Ci-Cs)alkylcacbonyl, -C(=O)CH=CHCOH,
-SO,NH,, -CH20C(=0)(Ci-Cs)alkyl, -CH2OP(=0)(OH)2, hodc -C(=O)NRaRs, trong
d6 (C1-Cq)alkylcacbonyl tuy y dugc thé bang -CO.H hodc -NH, trong do -
CH,OC(=0)(C1-Cs)alkyl tiry y duoc thé bang -NH,, va trong d6 Ra va Rp doc 1ap 1a H
hodc (Ci-Ce)alkyl; Rs va Re doc 1ap 1a H, doteri, (Ci-Cs)alkoxy, (Ci-Ca)alkyl,
(Ci-Ca)alkyl-di-s, (C3-Cs)xycloalkyl, xyano, halogen, halo(Ci-Cs)alkoxy, hodc halo(Ci-
Cs)alkyl; B 1a

(RQ m

(Rs)n )
(Re)n  (Re)n q@ q@
R /N% % R ;] R R X
Tepe R , T , hoic - R7 13 (C1-Cs)alkyl hozc

(C1-Cs)alkyl-di.7; Rg 1a doteri hodc hai Rs dugc gén vio cling mdt nguyén tir cacbon tao
thanh nhom (Cs-Cs)xycloalkyl; n 1a 0 hodc 2; Ro & mdi 14n xuit hién 1aF; m1a2; va X
1a O.

Theo phuong 4n khéc, sang ché @ xuit cac hop chit c6 Cong thirc (IIIA), hodc
mudi hodc hydrat duge dung cta n6, trong d6 Y la O hodc S; Ry 1a metyl; Rz 1a metyl,
etyl, hoic isopropyl; Rs 1a H; Rs va R doc lap 1a metyl, etyl, metoxy, Cl, diflometoxy,
xyano, xyclopropyl, hodc hydroxymetyl; B 1a

e
" Ry lametyl.

Theo phuong 4n khac, sang ché d& xuét cdc hop chét c6 Cong thirc (IIIA), hodc
mubi hodc hydrat duoc dung cta nd, trong d6 Y 1a O hodc S; Ry 1a metyl; R2 1a metyl,
etyl, hodc isopropyl; Rs 1a H; Rs 13 metyl, etyl, metoxy, CI, diflometoxy, xyano,
xyclopropyl, hodc hydroxymetyl; R¢ 1a metyl hodc metoxy; B la

o
! ; R7 1a metyl.
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Theo phuong an khac, sang ché @ xuét cac hop chéat c6 Cong thic (IITA), hodc
mudi hodc hydrat duoc dung cua nd, trong d6 Y 1a O hodc S; Ry 1a metyl; Rz 1a metyl,
etyl, ho#c isopropyl; R3 12 H; Rs 12 metyl hodc hydroxymetyl; Re 1a metyl hodc metoxy;
Bla

"
! ; R7 1a metyl.

Theo phuong 4n khac, sang ché d& xuét cdc hop chét c6 Cong thirc (IIIA), hodc
mubi hodc hydrat duoc dung ctia né, trong d6 Y 1a O hodc S; Ry va Rz cung véi nguyén
ti nito ma chung gin vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs va
Rs doc 1ap 12 metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hodc
hydroxymetyl; B 1a

R %V
TRy 1a metyl.

Theo phuong an khac, sang ché @ xuét cac hop chat c6 Cong thirc (ITIA), hodc
mudi hodc hydrat duge dung ctia né, trong d6 Y 1a O hodc S; Ri va Rz cung véi nguyén
tt nito ma ching gén vao tao thanh morpholin hodc 4-metylpiperazin; R3 12 H; Rs 1a
metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hodc hydroxymetyl; Re la

metyl hodc metoxy; B la

R7AFT; R7 12 metyl.

Theo phuong an khac, sang ché @ xuét cac hop chat c6 Cong thic (ITTA), hodc
mudi hodc hydrat dugc dung ctia nd, trong d6 Y 1a O hodc S; R1 va R, cing v6i nguyén
ti nito ma ching gén vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs la

metyl ho#c hydroxymetyl; R¢ 1a metyl hodc metoxy; B 1a

e
T Ry 1a metyl.

Theo phuong an khac, sang ché @ xuét cac hop chit c6 Cong thirc (IIIA), hodc

mubi hodc hydrat duge dung ctia nd, trong d6 Y 1a O hodc S; Ry 1a metyl; Rz 1a metyl,
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etyl, hodc isopropyl; Rs 1a H; Rs va Re doc lap 1a metyl, etyl, metoxy, Cl, diflometoxy,
xyano, xyclopropyl, hoac hydroxymetyl; B la

(Ra)n

Re : R7 13 metyl; vanla 0.

Theo phuong 4n khac, sang ché dé xuat cdc hop chat ¢ Cong thirc (IITA), hodc
mubi hoic hydrat dugc dung cua nd, trong d6 Y 1a O hodc S; Ri 1a metyl; Rz 14 metyl,
etyl, hodc isopropyl; Rs 12 H; Rs 12 metyl, etyl, metoxy, Cl, diflometoxy, Xyano,
xyclopropyl, hodc hydroxymetyl; Re 12 metyl hodc metoxy; B la

(Re)n

R % |
! ; R71a metyl; vanl1a 0.

Theo phuong &n khac, sang ché @ xuét cac hop chét c6 Cong thic (IIIA), hodc
mubi hodc hydrat duge dung cua nd, trong d6 Y 1a O hodc S; R 1a metyl; Rz 12 metyl,
etyl, hodc isopropyl; R3 12 H; Rs 1a metyl hodc hydroxymetyl; Re 12 metyl hodc metoxy;
Bla |

(Re)n

e
! ; R7la metyl; vanla0.

Theo phuong &n khéc, sang ché @ xuét cac hop chét c6 Cong thic (IITA), hodc
mubi hodc hydrat duge dung cua nd, trong d6 Y 1a O hodc S; Ri va Rz cing v6i nguyén
tt nito ma chung gén vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs va
Rs doc lap 1a metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hodc
hydroxymetyl; B la

(Rs)n

R /Ng
! :R7la metyl; van 13 0.

Theo phuong 4n khc, sang ché d& xuét cdc hop chit c6 Cong thire (IIIA), hodc
mudi hodc hydrat duge dung cua nd, trong d6 Y 1a O hodc S; Ri va Rz cung v6i nguyén
ti nito ma chung gan vao tao thanh morpholin hodc 4-metylpiperazin; R3 1a H; Rs la
metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hoéc hydroxymetyl; Re 1a

metyl hoac metoxy; B 1a
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(Re)n

Re : R71a metyl; vanla 0.

Theo phuong 4n khac, sang ché d& xuét cac hop chat c6 Cong thire (IIIA), hogc
mubi hodc hydrat dugc dung cua nd, trong d6 Y 1a O hodc S; Ri va Rz cung v6i nguyén
t nito ma ching gan vio tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs 1a

metyl hoic hydroxymetyl; R¢ 12 metyl hodc metoxy; B 1a

(RS)n

e
! : Ry lametyl; vanl1a 0.

Theo phuong 4n khéc, sang ché @ xuét cac hop chit c6 Cong thirc (ITIA), hodc
mubi hodc hydrat dugc dung ctia nd, trong d6 Y 1a O hogc S; Ry 1a metyl; Rz 1a metyl,
etyl, hodc isopropyl; Rs 1a H; Rs va Re doc 1ap 1a metyl, etyl, metoxy, Cl, diflometoxy,
Xyano, xyclopropyl, hodc hydroxymetyl; B 1a

(Re)n

R j . U A A oo \
! : R7 1a metyl; hai Rs dugc gan vao cung mdt nguyén ti cacbon tao thanh

xyclopropyl; van la 0 hodc 2.

Theo phuong én khéc, sang ché d xuét cac hop chét c6 Cong thic (IITA), hodc
mudi hodc hydrat duge dung ctia nd, trong d6 Y 1a O hodc S; Ry 1a metyl; Rz 1a metyl,
etyl, hodc isopropyl; Rs 1a H; Rs 1a metyl, etyl, metoxy, Cl, diflometoxy, xyano,
xyclopropyl, hodc hydroxymetyl; Re 1a metyl hodc metoxy; B la

(Rg)n

R J . L A A o \
! : R7 1a metyl; hai Rs dugc gan vao cung mét nguyén tir cacbon tao thanh

xyclopropyl; van 1a 0 hodc 2.

Theo phuong 4n khéc, sang ché d xuét cac hop chét c6 Cong thirc (ITTA), hodc
mudi hodc hydrat duge dung cua nd, trong d6 Y 1a O hodc S; Ri 12 metyl; Ra la metyl,
etyl, hodc isopropyl; Rs 1a H; Rs 1a metyl hodc hydroxymetyl; R¢ 1a metyl hodc metoxy;
Bla
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(R8)n

R ;‘; \ . o \ n Ao \
! : R7 12 metyl; hai Rs duoc gan vao cung mdt nguyén tir cacbon tao thanh

xyclopropyl; van la 0 hodc 2.

Theo phuong &n khéc, sang ché @ xuét cac hop chit c6 Cong thic (IITA), hodc
mubi hodc hydrat duoc dung ctia nd, trong d6 Y 1a O hodc S; R1 va Rz cing v6i nguyén
tt nito ma ching gin vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs va
Rs doc lap 132 metyl, etyl, metoxy, Cl, diflometoxy, Xyano, xyclopropyl, hoac
hydroxymetyl; B 1a

(RB)n

! : R7 1a metyl; hai Rs dugc gan vao cung mdt nguyén tir cacbon tao thanh

xyclopropyl; van 1a 0 hodc 2.

Theo phuong 4n khéac, sang ché @ xuét cac hop chat c6 Cong thic (IITA), hodc
mubi hodc hydrat duoc dung ctia né, trong d6 Y 1a O hodc S; Ry va Rz cung véi nguyén
t nito ma ching gén vao tao thanh morpholin hodc 4-metylpiperazin; R3 1a H; Rs 1a
metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hodc hydroxymetyl; Re 1a
metyl hodc metoxy; B 1a

(RS)n

R j : Loy A A X
! : R7 12 metyl; hai Rs dugce gan vao cing mdt nguyén tir cacbon tao thanh

xyclopropyl; van la 0 hodc 2.

Theo phuong 4n khéc, sang ché @ xuét cac hop chét c6 Cong thire (IIIA), hodc
mudi hodc hydrat duge dung ctia né, trong d6 Y 1a O hodc S; Ri1 va Rz cung véi nguyén
ti nito ma ching gén vao tao thanh morpholin hodc 4-metylpiperazin; R3 1a H; Rs la
metyl hodc hydroxymetyl; Re la metyl hodc metoxy; B la

(Rg)n

! : R7 12 metyl; hai Rs duoc gan vao cung mdt nguyén tir cacbon tao thanh

xyclopropyl; van 1a 0 hodc 2.

Theo phuong 4n khac, sang ché d& xuat cdc hop chat c6 Cong thirc (IIIA), hozc

mudi hodc hydrat duge dung cua nd, trong d6 Y 1a O hodc S; Ri 1a metyl; Rz 1a metyl,
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etyl, hodc isopropyl; R3 1a H; Rs va Re ddc 1ap 12 metyl, etyl, metoxy, Cl, diflometoxy,
Xyano, xyclopropyl, hodc hydroxymetyl; B la

(Rg)n

R
! i - Ry lametyl; van 13 0.

Theo phuong 4n khac, sang ché d& xuét cdc hop chat c6 Cong thirc (IIIA), hoac
mubi hozc hydrat duoc dung cua nd, trong d6 Y 1a O hodc S; Ry 12 metyl; Rz 12 metyl,
etyl, ho#c isopropyl; Rz 1a H; Rs la metyl, etyl, metoxy, Cl, diflometoxy, Xyano,
xyclopropyl, hodc hydroxymetyl; Rs la metyl hodc metoxy; B la

(Rg)n

R
! g : R7 lametyl; van1a 0.

Theo phuong 4n khéc, sang ché dé xuét cac hop chét c6 Cong thire (IIIA), hodc
mudi hodc hydrat duge dung cua né, trong d6 Y 1a O hodc S;Rila metyl; Rz 1a metyl,
etyl, ho#c isopropyl; Rs 12 H; Rs 12 metyl hodc hydroxymetyl; Re 1a metyl hodc metoxy:;
Bla

(Ra)n

R
! ; R71a metyl; vanla0.

Theo phuong 4n khéc, sdng ché dé xuét cac hop chét c6 Cong thire (IIIA), hodc
mubi hodc hydrat dugc dung ctia nd, trong d6 Y 1a O hodc S; Ri va Rz ciing v6i nguyén
tt nito ma chung gin vao tao thanh morpholin hodc 4-metylpiperazin; Rs 12 H; Rs va
Rs doc lap 1a metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hodc
hydroxymetyl; B 1a

(Rg)n

R
! ; R7lametyl; vanla 0.

Theo phuong 4n khéc, sang ché @ xuit cac hop chit c6 Cong thirc (II1A), hodc
mubi hodc hydrat dugc dung ctia né, trong d6 Y 1a O hodc S; R1 va R, cling v6i nguyén

t nito ma ching gan vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs 1a
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metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hodc hydroxymetyl; R¢ 1a

metyl hodc metoxy; B 1a

(RB)n

R
! § : Ry la metyl; van 14 0.

Theo phuong 4n khéc, sang ché d& xuét cac hop chat c6 Cong thirc (IIIA), hoac
mubi hodc hydrat duoc dung ctia nd, trong d6 Y 12 O hodc S; R1 va Rz cung véi nguyén
tt nito ma ching gan vio tao thanh morpholin hodc 4-metylpiperazin; R3 12 H; Rs 1a

metyl hodc hydroxymetyl; Re 12 metyl hodc metoxy; B la

(Reg)n

R
! [ ; R71a metyl; vanla 0.

Theo phuong 4n khéc, sang ché @ xut cac hop chit c6 Cong thirc (IIIA), hodc
mudi hodc hydrat duge dung ctia n6, trong d6 Y 1a O hodc S; Ry 1a metyl; Rz 12 metyl,
etyl, hodc isopropyl; R3 1a H; Rs va Re doc 1ap 1a metyl, etyl, metoxy, Cl, diflometoxy,
xyano, xyclopropyl, hodc hydroxymetyl; B la

(Ro)m

R X
! :R71ametyl; RylaF; m1a2; va X 1a 0.

Theo phuong 4an khéc, sang ché d& xuét cac hop chét c6 Cong thire (IIIA), hodc
mudi hodc hydrat dugc dung cta n6, trong d6 Y 1a O hodc S; Ry 1a metyl; Rz 1a metyl,
etyl, hodc isopropyl; Rs 12 H; Rs 12 metyl, etyl, metoxy, Cl, diflometoxy, xyano,
xyclopropyl, hodc hydroxymetyl; Re 12 metyl hodc metoxy; B 1a

(RQ)m

A
! :R7lametyl; RylaF; m1a2; va X 1a 0.

Theo phuong 4n khéc, sang ché dé xuét cac hop chét c6 Cong thire (IIIA), hodc
mudi hodc hydrat dugc dung cua nd, trong d6 Y 13 O hodc S; Ri 1a metyl; R» la metyl,
etyl, hodc isopropyl; R3 12 H; Rs 1a metyl hoac hydroxymetyl; Re 12 metyl hodc metoxy;
Bla
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(Rg)m

R X
! Ry lametyl; Ry1aF; m1a2; va X 1a 0.

Theo phuong &n khac, sang ché d& xuét cac hop chét c6 Cong thie (IITA), hodc
mubi hodc hydrat dugc dung ctia nd, trong d6 Y 1a O hodc S; Ry va Rz cing v6i nguyén
tt nito ma chung gin vao tao thanh morpholin hodc 4-metylpiperazin; R; 1a H; Rs va
Rs doc lap 132 metyl, etyl, metoxy, Cl, diflometoxy, Xyano, xyclopropyl, hodc
hydroxymetyl; B 1a

(Rg)m

R X
! - R7la metyl; Ry 1a F; m 12 2; va X 12 O.

Theo phuong én khéc, sang ché d& xuét cac hop chét c6 Cong thic (ITTA), hodc
mudi hoic hydrat duge dung ctia nd, trong d6 Y 12 O hodc S; Ry va Rz cuing véi nguyén
ttr nito ma ching gén vao tao thanh morpholin hodc 4-metylpiperazin; R; 1a H; Rs la
metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hodc hydroxymetyl; Re la

metyl hodc metoxy; B 1a

(Ro)m

R X
! :Rylametyl; Ry laF; m1a2; vaX 12 O.

Theo phuong &n khéc, sang ché @ xuét cac hop chat c6 Cong thirc (IIIA), hodc
mudi hodc hydrat duge dung cua nd, trong d6 Y 1a O hodc S; Ry va Rz cing v6i nguyén
tt nito ma ching gan vao tao thanh morpholin hodc 4-metylpiperazin; R3 12 H; Rs 1a

metyl hodc hydroxymetyl; R¢ 1& metyl hodc metoxy; B la

(RQ)m
R~ X

; R7lametyl; Ro1aF; m1a2; vaX1a 0.

Theo phuong &n khéc, sang ché d& xuét cac hop chat c6 Cong thirc (I11B)
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o)
Oﬁ\ B
N
N
N S H)i:?’RS
Rig — Re
N OR,
/0
Rz

Cong thuc (I1IB)

hodc mudi hoic hydrat duoc dung cua nd, trong d6 Y 1a O hodc S; Ry va Rz doc 1ap la
(C1-Ce)alkyl hodc Ry va R cling v6i nguyén tir nito ma chung gn vao tao thanh di vong
¢6 4, 5, hodc 6 canh chita mot nguyén tir khac loai 1a N va tuy y 1 hodc 2 nguyén ti
khac loai bb sung dugc chon tir nhém bao gdm O, N, va S, tliy y duge thé bang (Ci-
Cqoalkyl; Rz 1a H, (Ci-Ce)alkyl, (Ci-Cs)alkylcacbonyl, -C(=O)CH=CHCO-H,
-SO;NH,, -CH20C(=0)(C1-Cs)alkyl, -CH,0P(=0)(OH)2, hodc -C(=O)NRaRs, trong
d6 (Ci-Cs)alkylcacbonyl tuy y duogc thé bang -CO.H hodc -NHa, trong 46 -
CH,0C(=0)(C1-Cs)alkyl tiry ¥ duoc thé bang -NHa, va trong d6 Ra va Re doc 14p 1a H
hodc (Ci-Ce)alkyl; Rs va Rs doc lap la H, doteri, (Ci-Cs)alkoxy, (Ci-Cs)alkyl,
(C1-Cs)alkyl-di.9, (C3-Ca)xycloalkyl, xyano, halogen, halo(C1-Cs)alkoxy, hodc halo(Ci-
Cs)alkyl; B 1a

(Rg)n (Ro)m

(Re)n  (Re)n ? ?
R AN_ #, R %NB R R X
T , o ,hodc - R7 13 (C1-Cs)alkyl hodc

(Ci-C3)alkyl-di.7; Rs 1a doteri hoac hai Rg dugc gin vao cling mdt nguyén ti cacbon tao
thanh nhém (Cs-Cs)xycloalkyl; n 12 0 hodc 2; Re 6 mdi 1an xuat hién 1a F; m1a2; va X
1a O.

Theo phuong an khac, sang ché @ xuét cac hop chit c6 Cong thirc (IIIB), hoc

mubi hodc hydrat dugce dung cua no, trong d6 Y 1a O hodc S; Ry 1a metyl; Rz 1a metyl,

etyl, hoic isopropyl; R3 1a H; Rs va Re doc 1ap 1 metyl, etyl, metoxy, Cl, diflometoxy, -

xyano, xyclopropyl, hodc hydroxymetyl; B la

R
! ::L ; R7 12 metyl.
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Theo phuong 4n khac, sang ché d& xudt cac hop chét c6 Cong thire (IIIB), hogc
mubi hodc hydrat duge dung cua nd, trong d6 Y 1a O hogc S; Ry 1a metyl; Rz 12 metyl,
etyl, hodc isopropyl; Rs 1a H; Rs 14 metyl, etyl, metoxy, Cl, diflometoxy, xyano,
xyclopropyl, hodc hydroxymetyl; R 1a metyl hodc metoxy; B 1a

R
! ::L ; R7 12 metyl.

Theo phuong 4n khac, sang ché d& xuét cac hop chat c6 Cong thire (IIIB), hoac
mubi hoic hydrat dugc dung cta no, trong d6 Y 1a O hodc S; Ry 1a metyl; Ra 1a metyl,
etyl, hodc isopropyl; R3 12 H; Rs 1a metyl hodc hydroxymetyl; R¢ 12 metyl hoac metoxy;
Bla

el
! ; R7 1a metyl.

Theo phuong 4n khac, sang ché @ xuit cac hop chit c6 Cong thirc (IIIB), hoac
mubi hodc hydrat dugc dung ctia nd, trong d6 Y 12 O hodc S; Ri va Rz ciing véi nguyén
tit nito ma chung gin vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs va
Rs doc lap la metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hodc
hydroxymetyl; B 1a

e
! ; R7 1a metyl.

Theo phuong én khac, sang ché d& xuét cac hop chét c6 Cong thirc (ITIB), hodc
mubi hodc hydrat dugc dung cta nd, trong d6 Y 1a O hodc S; R1 va Rz cing véi nguyén
t nito ma ching gén vao tao thanh morpholin hodc 4-metylpiperazin; R3 1a H; Rs la
metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hodc hydroxymetyl; R la

metyl hodc metoxy; B 1a

R Af
! : Ry 1a metyl.

Theo phuong &n khéc, sang ché d& xuét cac hop chét c6 Cong thirc (IIIB), hodc

mubi hodc hydrat dugc dung cua nd, trong d6 Y 1a O hodc S; R1 va Rz cing véi nguyén
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tt nito ma ching gén vio tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs 1a

metyl hodc hydroxymetyl; R¢ 12 metyl hodc metoxy; B 1a

R
! ::t: ; R7 [a metyl.

Theo phuong 4n khac, sang ché @ xuét cac hop chit c6 Cong thic (IIIB), hodc
mubi hoic hydrat duge dung ctia nd, trong d6 Y 13 O hodc S; Ri 1a metyl; Rz 12 metyl,
etyl, hodc isopropyl; Rs 1a H; Rs va Re doc 1ap 1a metyl, etyl, metoxy, Cl, diflometoxy,
xyano, xyclopropyl, hodc hydroxymetyl; B la

(Re)n

R %
! : R7 lametyl; van1a 0.

Theo phuong 4n khéc, sang ché d& xuit cac hop chat c6 Cong thirc (IIIB), hogdc
mubi hoic hydrat dugc dung ctia nd, trong d6 Y 1a O hodc S; R1 1a metyl; Rz 1a metyl,
etyl, hodc isopropyl; Rs 12 H; Rs 14 metyl, etyl, metoxy, Cl, diflometoxy, xyano,
xyclopropyl, hodc hydroxymetyl; Re 12 metyl hodc metoxy; B 1a

(R8)n

R ;E - R7 12 metyl; van 12 0.

Theo phuong én khéc, sang ché @ xuét cac hop chit c6 Cong thirc (IIIB), hodc
mudi hodc hydrat duge dung cta nd, trong d6 Y 1a O hodc S; Ri 1a metyl; R» 1a metyl,
etyl, hodc isopropyl; R 12 H; Rs la metyl hodc hydroxymetyl; Re 12 metyl hodc metoxy;
Bla

(Rs)n

e
! : Ry la metyl; van1a 0.

Theo phuong 4n khéc, sang ché @ xuit cac hop chit c6 Cong thirc (I1IB), hodc
mubi hodc hydrat duge dung cua nd, trong d6 Y 1a O hodc S; Ri va Rz cung v6i nguyén
tl nito ma chung gin vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs va
Rs ddc 1ap 1a metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hoac
hydroxymetyl; B 1a
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(Rs)n

Ry ; R71a metyl; vanla 0.

Theo phuong an khéc, sang ché @ xuét cac hop chat c6 Cong thirc (IIIB), hodc
mubi hodc hydrat duoc dung ctia nd, trong d6 Y 1a O hodc S; Ry va R, cing v6i nguyén
tr nito ma ching gén vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs 1a
metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hogc hydroxymetyl; Re 1a

metyl hodc metoxy; B la

(Re)n

R7 ( ; R7 la metyl; van 1a 0.

Theo phuong an khéc, sang ché @& xuat cac hop chét c6 Cong thire (I1IB), hodc
mudi hodc hydrat duoc dung ctia nd, trong d6 Y 1a O hodc S; Ri va Rz cing vé6i nguyén
tr nito ma ching gén vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs 12

metyl hodc hydroxymetyl; Re 1a metyl hodc metoxy; B la

(Re)n

R ; R7 lametyl; vanla0.

Theo phuong 4n khéc, sang ché d& xuét cac hop chit c6 Cong thirc (I1IB), hodc
mudi hodc hydrat dugc dung cua nd, trong d6 Y 13 O hodc S; Ri 1a metyl; R» la metyl,
etyl, hodc isopropyl; Rs 1a H; Rs va Re doc 1ap 1a metyl, etyl, metoxy, Cl, diflometoxy,
xyano, xyclopropyl, hodc hydroxymetyl; B la

(RS)n

R J . Loy, A A o X
! : Ry 12 metyl; hai Rs dugc gan vao cing mét nguyén tir cacbon tao thanh

xyclopropyl; van la 0 hodc 2.

Theo phuong 4n khéc, sang ché d xuét cac hop chit c6 Cong thirc (IIIB), hoac
mudi hodc hydrat dugc dung cua nd, trong d6 Y 1a O hodc S; Ri 1a metyl; Rz la metyl,
etyl, hodc isopropyl; Rs3 1a H; Rs 1a metyl, etyl, metoxy, Cl, diflometoxy, xyano,
xyclopropyl, hodc hydroxymetyl; Rg 12 metyl hodc metoxy; B 1a
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(R8)n

! : R7 1a metyl; hai Rs dugc gan vao cung mdt nguyén ti cacbon tao thanh

xyclopropyl; van 1a 0 hodc 2.

Theo phuong 4n khac, sang ché dé xuét cac hop chét c6 Cong thire (IIIB), hoac
mudi hodc hydrat dugc dung ctia nd, trong d6 Y 1a O hodc S; Ry la metyl; Rz 1a metyl,
etyl, hodc isopropyl; Rs 1a H; Rs 12 metyl hodc hydroxymetyl; Re la metyl hodc metoxy;
Bla

(Re)n

R ;I; \ . A N A o \
! : R7 12 metyl; hai Rs dugc gan vao cung mot nguyén t cacbon tao thanh

xyclopropyl; van 1a 0 hodc 2.

Theo phuong an khéc, sang ché d xuét cac hop chét c¢6 Cong thuc (I1IB), hodc
mudi hoic hydrat duge dung ctia né, trong d6 Y 1a O hodc S; Ri va Rz cung véi nguyén
tt nito ma ching gin vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs va
R¢ doc lap la metyl, etyl, metoxy, Cl, diflometoxy, Xyano, xyclopropyl, hodc
hydroxymetyl; B 1a

(Ren

R : . z . \ A A ) \
! : R7 12 metyl; hai Rg dugc gan vao cing mot nguyén tir cacbon tao thanh

xyclopropyl; van 1a 0 hodc 2.

Theo phuong 4n khéc, sang ché @ xuit cac hop chit c6 Cong thirc (IIIB), hodc
mudi hodc hydrat duge dung ctia né, trong d6 Y 12 O hodc S; R1 va Rz cung véi nguyén
tlt nito ma chung gan vao tao thanh morpholin hodc 4-metylpiperazin; R3 1a H; Rs la
metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hoac hydroxymetyl; R¢ 1a
metyl hoac metoxy; B 1a

(Re)n

R ;E : Loy A . X
! - R7 1a metyl; hai Rs dugc gan vao cung mdt nguyén ti cacbon tao thanh

xyclopropyl; van 1a 0 hodc 2.

Theo phuong 4n khac, sang ché d& xuét cac hop chét c6 Cong thire (IIIB), hodc

mudi hodc hydrat duoc dung ctia nd, trong d6 Y 1a O hodc S; R1 va Rz cung vOi nguyén
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tr nito ma ching gén vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs 1a
metyl hodc hydroxymetyl; R¢ 12 metyl hodc metoxy; B 1a

(R8)n

R : l . 4 \ \ A A 4o A
! : R7 12 metyl; hai Rs duoc gan vao cung mdt nguyén tir cacbon tao thanh

xyclopropyl; van la 0 hodc 2.

Theo phuong 4n khac, sing ché d& xuét cac hop chat c6 Cong thie (I1IB), hodc
mudi hodc hydrat duge dung cua nd, trong d6 Y 1a O hodc S; Ri 1a metyl; Rz 1a metyl,
etyl, hodc isopropyl; R3 1a H; Rs va Re doc 1ap 1a metyl, etyl, metoxy, Cl, diflometoxy,
xyano, xyclopropyl, hodc hydroxymetyl; B la

(Rg)n

R
! g : Ry 1a metyl; van1a 0.

Theo phuong an khac, sang ché d& xuét cac hop chit c6 Cong thic (I1IB), hoac
mudi hodc hydrat duge dung cta nd, trong d6 Y 1a O hodc S; Ry 1a metyl; Rz 1a metyl,
etyl, hodc isopropyl; Rs 1a H; Rs 1a metyl, etyl, metoxy, Cl, diflometoxy, xyano,
xyclopropyl, hodc hydroxymetyl; Re 1a metyl hodc metoxy; B 1a

(RB)n

R
! ; R7 lametyl; vanl1a 0.

Theo phuong 4n khac, sang ché d& xuét cac hop chit c6 Cong thtc (I1IB), hoac
mudi hodc hydrat duge dung cua nd, trong d6 Y 1a O hodc S; Ry 12 metyl; Rz 1a metyl,
etyl, hoic isopropyl; Rs 12 H; Rs 1a metyl hodc hydroxymetyl; Re 12 metyl hodc metoxy;
Bla

(RS)n

R
! ; R71a metyl; vanla 0.

Theo phuong 4n khac, sang ché d& xuét cac hop chét c6 Cong thirc (IIIB), hodc
mudi hodc hydrat dugc dung cua nd, trong d6 Y 1a O hodc S; Ry va Rz cung v6i nguyén

t nito ma chung gin vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs va
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Rs doc lap 13 metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hodc
hydroxymetyl; B 1a

(RB)n

R
! : R71a metyl; van1a 0.

Theo phuong 4n khac, sang ché dé& xudt cac hop chat c6 Cong thirc (IIIB), hodc
mudi hoic hydrat duge dung ctia né, trong d6 Y 1a O hodc S; R1 va Rz cung véi nguyén
t0 nito ma ching gan vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs 1a
metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hoédc hydroxymetyl; Re 1a

metyl hodc metoxy; B 1a

(RB)n

R
! ; R71ametyl; vanla 0.

Theo phuong an khéc, sang ché d& xuét cac hop chit c6 Cong thirc (IIIB), hoac
mubi hodc hydrat dugc dung ctia nd, trong d6 Y 1a O hodc S; Ry va Rz cung véi nguyén
t0 nito ma ching gan vio tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs 1a

metyl hodc hydroxymetyl; Re 14 metyl hodc metoxy; B la

(Rg)n

R
! ; R71a metyl; vanla 0.

Theo phuong 4n khac, sang ché d& xuét cac hop chat c6 Cong thire (IIB), hodc
mubi hodc hydrat duoc dung cua nd, trong d6 Y 1a O hodc S; Ri 12 metyl; R2 1a metyl,
etyl, ho#c isopropyl; R3 12 H; Rs va Re doc 1ap 1a metyl, etyl, metoxy, Cl, diflometoxy,
xyano, xyclopropyl, hodc hydroxymetyl; B la

(RQ)m

R X
! ;R7lametyl; RolaF; mla2; vaXlaO.

Theo phuong 4n khac, sang ché d& xuét cac hop chit c6 Cong thire (I1IB), hodc

mudi hoic hydrat duoc dung cua nd, trong d6 Y 1a O hodc S; R1 12 metyl; Rz 1a metyl,
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etyl, hodc isopropyl; Rs 1a H; Rs 1a metyl, etyl, metoxy, Cl, diflometoxy, Xyano,
xyclopropyl, hodc hydroxymetyl; Rg 12 metyl hodc metoxy; B 1a

(RQ)m

R X
! - Ry lametyl; RolaF; m1a2; va X 12 O.

Theo phuong 4n khac, sang ché dé xut cac hop chat c6 Cong thie (IIIB), hogc
mudi hodc hydrat duoc dung cua nd, trong d6 Y 1a O hodc S; R1 1a metyl; Rz 12 metyl,
etyl, hodc isopropyl; R3 12 H; Rs 12 metyl hodc hydroxymetyl; Re 1a metyl hodc metoxy;
Bla

(Ro)m

R X
! - R7lametyl; RolaF; m1a 2; va X 12 O.

Theo phuong an khac, sang ché @ xuit cac hop chét c6 Céng thire (IIIB), hoidc
mudi hodc hydrat dugc dung cta nd, trong d6 Y 1a O hodc S; Ri va Rz cung v6i nguyén
tl nito ma chung gin vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs va
Rs doc lap 13 metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hodc
hydroxymetyl; B 1a

(Rg)m

R X
! : Ry lametyl; RolaF; m1a2; va X 1a 0.

Theo phuong an khac, sang ché d& xuét cac hop chit c6 Cong thirc (ITIB), hodc
mudi hodc hydrat duge dung ctia nd, trong d6 Y 1a O hodc S; Ri va Rz cung véi nguyén
tr nito ma ching gén vao tao thanh morpholin hodc 4-metylpiperazin; Rs 1a H; Rs 1a
metyl, etyl, metoxy, Cl, diflometoxy, xyano, xyclopropyl, hodc hydroxymetyl; R la

metyl hodc metoxy; B la

(RQ)m

R X
! - Ry 1ametyl; RolaF; m1a2; va X 1a 0.
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Theo phuong 4n khéc, sang ché d@ xuét cac hop chét c6 Cong thic (IIIB), hodc
mudi hodc hydrat duge dung cua nd, trong d6 Y 1a O hodc S; Ry va R cung véi nguyén
tt nito ma chung gan vao tao thanh morpholin hodc 4-metylpiperazin; R3 1a H; Rs 1a

metyl hodc hydroxymetyl; Rs 12 metyl hodc metoxy; B la

(Rg)m

R X
! Ry lametyl; Rol1aF; m1a2; va X 1a 0.

Theo phuong 4n khac, sang ché d& xuat hop chét c6 Cong thirc (IIIA) hoc (IIB),

hoic muoi hodc hydrat dugc dung cia né, dé sir dung lam thudc.

Theo phuong an khac, sang ché @& xuét hop chit c6 Cong thirc (ITIA) hoac (I1IB),
hodc mudi hodc hydrat dugc dung cta no, dé sur dung trong diéu tri hodc ngin ngua

bénh, tinh trang bénh hodc 161 loan dugc cai thién boi su e ché CCR6 & ngudi.

Theo phuong an khac, sang ché d& xuét phuong phap diéu tri hodc ngén ngira
bénh, tinh trang bénh hodc rdi loan dugc cai thién boi sw e ché CCR6 & ngudi bao gdm
buéce st dung cho nguoi, can diéu tri, luong c6 hiéu qua tri liéu cia hop chét c6 Cong

thire (IITA) hodc (IIIB), hoac mubi hodc hydrat dugc dung cia no.

Theo phuong &n khéc, sang ché @ xuét phuong phap didu tri hodc ngin ngira
bénh, tinh trang bénh hoac 161 loan duogc cai thién bi?mg viéc tc ché tinh hoa img dong
té bao T & ngudi bao gém budc st dung cho nguoi, can diéu tri, lugng c6 hidu qua tri
lidu ctia hop chét c6 Cong thire (IIIA) hodc (IIIB), hodc mudi hodc hydrat dugc dung
ctia no.

Theo phuong &n khéc, sang ché @ xuét phuong phap diéu tri hodc ngin ngira
bénh, tinh trang bénh hodc r6i loan viém & ngudi bao gém buéce str dung cho ngudi, can
diéu tri, luong c6 hiéu qua tri liéu cua hgp chét c6 Cong thirc (IITA) hoac (IIIB), hodc

muodi hodc hydrat dugc dung cua nd.

Theo phuong 4n khéc, sang ché d& xuét phuong phap diéu tri hodc ngin ngira

bénh, tinh trang bénh hodc roi loan ty mién ¢ ngudi bao gom budc st dung cho nguoi,
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cAn didu tri, lugng c6 hidu qua tri lidu cua hop chat c6 Cong thie (IIIA) hozc (IIIB),

hodc muoi hodc hydrat dugc dung cua nd.

Theo phuong an khac, sang ché dé xuét phuong phap diéu tri hodc ngan ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hodc bénh viém khép dang thap & ngudi bao gdbm budce st dung cho ngudi,
cAn didu tri, luong c6 hidu qua tri lidu ctia hop chit c¢6 Cong thire (IIIA) hoac (IIIB),

hodc mudi hoic hydrat dugc dung cua no.

Theo phuong én khac, sang ché d& xuét viéc sit dung hop chat c6 Cong thirc
(IITA) hoac (IIIB), hodc mudi hodc hydrat duge dung cia né, trong san xuét thube dé

didu tri bénh, tinh trang bénh hodc rdi loan dugc cai thién béi sy e ché CCR6 & ngudi.

Theo phuong an khéc, sang ché dé xuét viéc sir dung hop chét c6 Cong thirc
(IITA) hoac (IIIB), hoac mudi hodc hydrat duoc dung cta nd, trong san xuét thude dé
diu tri bénh, tinh trang bénh hodc 161 loan duoc cai thién béng viéc rc ché tinh hoa tng

dong té bao T & ngudi.

Theo phuong an khéc, sang ché @ xuét viéc su dung hop chét c6 Cong thic
(IITA) hoac (IIIB), hoac mudi hodc hydrat dugc dung cta nd, trong san xut thube dé

diéu tri bénh, tinh trang bénh hodc rdi loan viém & ngudi.

Theo phuong 4n khéc, sang ché @& xuét viéc sit dung hop chat c6 Cong thirc
(IITA) hoac (IIIB), hoac mudi hodc hydrat dugc dung cta nd, trong san xuét thudc dé

diéu tri bénh, tinh trang bénh hozc rdi loan tw mién & ngudi.

Theo phuong 4n khéc, sang ché dé xuit viéc sir dung hop chat c6 Cong thiic
(IITA) hodc (IIIB), hodc mudi hodc hydrat dugc dung ctia nd, trong san xuét thube dé
diu tri bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém

khép vay nén, hodc bénh viém khép dang thap & nguoi.

Theo phuong &n khéc, sang ché dé xuét duoc pham chira hop chat c6 Cong thire
(IITA) hoac (ITIB), hodc mudi hodc hydrat duge dung cta nd, va it nhit mét ta dugc,
chit pha loang hodc chit mang dugc dung.

Theo phuong an khéc, sang ché @ xuat phuong phép didu tri hodc ngin ngira

bénh, tinh trang bénh hoac rdi loan dugc cai thién boi sy tic ché CCR6 & ngudi bao gdm
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buéc st dung cho nguoi, can diéu tri, lugng cé hidu qua tri liéu cua dugc phém chira
hop chit c6 Cong thire (ITTA) hoic (I1IB), hodc mubi hoic hydrat duoc dung ctia nd, va

it nhat mot ta duoc, chat pha lodng hodc chit mang dugc dung.

Theo phuong an khéc, sang ché dé xuat phuong phap diéu tri hodc ngin nglra
bénh, tinh trang bénh hoic rdi loan dugc cai thién bing viéc Ge ché tinh hoa img dong
té bao T & ngudi bao gém budc sir dung cho ngudi, can diéu tri, luong c6 hiéu qua tri
liéu cua duge phim chira hop chét c6 Cong thic (IITA) hodc (IIIB), hodc mudi hodc
hydrat dugc dung cua no, va it nhit mot ta dugc, chit pha lodng hodc chat mang duoc

dung.

Theo phuong an khéc, sang ché d& xuét phwong phap diéu tri hogc ngin ngira
bénh, tinh trang bénh hodc 161 loan viém & ngudi bao g@)m budce sir dung cho ngudi, can
didu tri, luong ¢6 hiéu qua tri lidu ctia duoc phdm chita hop chat c6 Cong thirc (IIIA)
hodc (ITIIB), hoac mudi hodc hydrat duge dung cua nd, va it nhit mot ta dugc, chét pha

loang hodc chat mang dugc dung.

Theo phuong an khéac, sang ché d& xuét phuong phap didu tri hodc ngén ngira
bénh, tinh trang bénh hodc r6i loan tu mién & ngudi bao gém budc sir dung cho nguodi,
cAn didu tri, luong c6 hiéu qua tri lidu ctia dugc pham chita hop chat c6 Cong thic (IIIA)
hodic (IT[B), hodc mudi hodc hydrat dugc dung ciia no, va it nhat mdt té dugc, chat pha

lodng hodc chét mang dugc dung.

Theo phuong an khéc, sang ché d& xuét phuong phap diéu tri hodc ngan ngira
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hoic bénh viém khép dang thép & nguoi bao gém budc st dung cho nguoi,
can diéu tri, luong c6 hiéu qua trj liéu cua dugce pham chita hop chét c6 Cong thie (I11A)
hodc (ITIIB), hodc mudi hoac hydrat dugc dung cua no, va it nhét mot ta duoc, chét pha
loang hodc chét mang dugc dung.

Theo phuong an khéc, sang ché @& xuét viéc str dung dugc phdm chira hop chat
c6 Cong thirc (IITA) hodc (IIIB), hodc mudi hodc hydrat dugc dung cua nd, va it nhét
mot ta duoc, chét pha lodng hoac chit mang duoc dung, trong san xuét thube dé diéu tri

bénh, tinh trang bénh hodc réi loan dugc cai thién béi sy trc ché CCR6 & ngudi.
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Theo phuong 4n khac, sang ché dé xuét viéc sir dung duge phdm chira hop chét
¢ Cong thic (TIIA) hodc (IIIB), hodc mudi hoic hydrat duge dung cua n6, va it nhét
mot ta duoc, chét pha loang hodc chit mang duoc dung, trong san xuét thudc dé didu tri
bénh, tinh trang bénh hoic réi loan dugc ci thién bang viéc e ché tinh hoa tmg dong
té bao T & nguoi.

Theo phuong 4n khéc, sang ché dé xuét viéc st dung duoc pham chita hop chat
c6 Cong thic (IIIA) hoac (IIIB), hoac mudi hodc hydrat duge dung cia no, va it nhét
mot ta duoc, chét pha lodng hodc chit mang duoc dung, trong san xuét thubc dé diéu tri

bénh, tinh trang bénh hoac roi loan viém ¢ nguoi.

Theo phuong én khéc, sang ché dé xuét viéc st dung dugc phdm chira hop chat
c6 Cong thirc (ITTA) hogc (IIIB), hodc mudi hodc hydrat duge dung clia né, va it nhat
mdt ta duoc, chét pha lodng hodc chit mang duge dung, trong san xut thudc dé didu tri

bénh, tinh trang bénh hoic rdi loan tw mién & nguoi.

Theo phuong 4n khéc, sang ché dé xuét viéc sir dung dugc pham chira hop chat
c6 Cong thic (IITA) hodc (IIIB), hodc mubi hodc hydrat dugc dung cua nd, va it nhét
mot ta duoc, chét pha lodng hodc chét mang dugc dung, trong san xuét thube dé diéu tri
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép

vay nén, hoic bénh viém khép dang thap & nguoi.

Theo phuong &n khac, sang ché dé xuét duoc pham két hop bao gbm hop chét
c6 Cong thire (IIIA) hodc (ITB), hodc mudi hogc hydrat duge dung ciia né, va it nhat

mdt chat chong viém.

Theo phuong 4n khéc, sang ché @ xuét phuong phap didu tri hodc ngin ngira
bénh, tinh trang bénh hodc réi loan dugc cai thién boi sw e ché CCR6 & ngudi bao gdbm
budc st dung cho nguoi, can diéu tri, luong co6 hidu qua tri lidu cta duge phém két hop
bao gdm hop chét c6 Cong thirc (IIIA) hodc (IIB), hodc mubi hodc hydrat duoc dung

ctia no, va it nhat mdt chat chong viém.

Theo phuong an khac, sang ché dé xuit phuong phap diéu tri hodc ngin nglra
bénh, tinh trang bénh hoac b1 loan duoc cai thién béng viéc trc ché tinh héa ung dong

té bao T & ngudi bao gdm bude st dung cho nguoi, can diéu tri, lugng c6 hi¢u qua tri
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liéu ctia duge pham két hop bao gdm hop chit c6 Cong thie (IIIA) hodc (IIIB), hoac

mudi hodc hydrat duoc dung cua no, va it nhat mot chat chong viém.

Theo phuong an khéc, sang ché @& xuét phuong phap diéu tri hodc ngan ngira
bénh, tinh trang bénh hogc réi loan viém & ngudi bao gdm budc st dung cho ngudi, can
diéu tri, luong c6 hiéu qua tri liéu cua dugc pham két hop bao gém hop chat c6 Cong
thirc (ITIA) hogc (IIIB), hosic mudi hodc hydrat duge dung ctia né, va it nhat mot chat

chong viém.

Theo phuong 4n khac, sang ché @& xuét phuong phap diéu tri hodc ngin nglra
bénh, tinh trang bénh hodc 161 loan ty mién & ngudi bao gém buéce sir dung cho nguoi,
can diéu tri, luong c6 hiéu qua tri liéu cua duoc phim két hop bao gdm hop chat ¢
Cong thirc (ITIA) hodc (IIIB), hodc mudi hoc hydrat duge dung ctia nd, va it nhat mot

chat chong viém.

Theo phuong 4n khéc, sang ché @& xuét phuong phap diéu tri hodc ngin nglra
bénh vay nén, bénh viém loét dai trang, bénh Crohn, bénh viém rudt, bénh viém khép
vay nén, hodc bénh viém khép dang thip & ngudi bao gdm bude sir dung cho ngudi,
can diéu tri, lwong c6 hidu qua tri liéu cua duoc phdm két hop bao gdm hop chét c6
Cong thire (ITIA) hogc (IIIB), hodc mudi hoc hydrat duge dung ctia né, va it nhat mot

chat chong viém.

Theo phuong an khac, sang ché d& xuét viéc sir dung dugc pham két hop bao
gbm hop chit c6 Cong thie (IIIA) hodc (IIIB), hoac mudi hodc hydrat dugce dung cta
né, va it nht mét chét chéng viém, trong san xuit thudc dé diéu tri bénh, tinh trang
bénh hoac réi loan dugce cai thién bai sy e ché CCR6 & nguoi.

Theo phuong an khac, sang ché dé xuét viéc st dung duge phém két hop bao
gbm hop chét c6 Cong thie (IITA) hodc (IIB), hodc mudi hoic hydrat duge dung cua
nd, va it nhit mot chét chéng viém, trong san xut thudc dé diéu tri bénh, tinh trang
bénh hodc ri loan dugc cai thién bang viée e ché tinh héa tng dong té bao T & ngudi.

Theo phuong an khac, sang ché d& xuét viéc sir dung dugc pham két hop bao

gbm hop chét c6 Cong thic (IIIA) hodc (IIB), hodc mudi hoic hydrat duge dung cua
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nd, va it nhat mot chét chéng viém, trong san xuét thudc dé diéu tri bénh, tinh trang

bénh hoac roi loan viém ¢ nguoi.

Theo phuong 4n khéc, sang ché dé xuét viéc st dung duoc phdm két hop bao
gbdm hop chét c6 Cong thic (ITIA) hoic (ITIB), hodc mudi hodc hydrat duoc dung cia
né, va it nhat mét chét chéng viém, trong san xut thudc dé diéu tri bénh, tinh trang

bénh hoac roi loan ty mién & nguoi.

Theo phuong 4n khéc, sang ché dé xuét viéc st dung dugc phdm két hop bao
gdm hop chit c6 Cong thic (IIIA) hoac (IIIB), hodc mudi hoic hydrat duge dung cia
né, va it nhat mot chit chéng viem, trong san xuét thudc dé didu tri bénh vy nén, bénh
viém loét dai trang, bénh Crohn, bénh viém rugt, bénh viém khop vay nén, hodc bénh

viém khép dang thip & ngudi.

Theo phuong 4n khac, sang ché d& xuét phuong phap diéu tri hodc ngin ngira rdi
loan mién dich & nguoi bao gém budc sir dung cho nguoi, can diéu tri, luong c6 hiéu
qua tri liéu cua hop chét c6 Cong thuc (IA), (IB), (ITA), (IIB), (IITA), hoac (IIIB), hodc

muodi hoac hydrat dugc dung cua no.

Theo phuong 4n khéc, sang ché @ xuét phuong phap diéu tri hodc ngin ngira rdi
loan tu mién & ngudi bao gdm budc sir dung cho ngudi, can diéu tri, luong c6 hidu qua
tri liéu ctia hop chat c6 Cong thitc (IA), (IB), (ITA), (IIB), (ITTA), hogc (IIIB), hodc mubi

hoac hydrat dugc dung cua no.

Theo phuong an khéc, sang ché d& xut phuong phéap diéu tri hogc ngin ngira rdi
loan thoai hoa than kinh hodc rdi loan viém than kinh & ngudi bao gém budc st dung
cho nguoi, can diéu tri, lugng c6 hiéu qua tri liéu cta hop chét c6 Cong thue (IA), (IB),

(ITA), (IIB), (IITA), hodc (IIIB), hoac mubi hodc hydrat duge dung cta no.

Theo phuong an khac, sang ché @ xuét phuong phap didu tri hodc ngdn ngira
bénh viém khép dang thip, bénh viém khép thiéu nién, bénh Still, bénh viém khép dang
thép thiéu nién, bénh viém khép dang thap khoi phét toan than, bénh viém khép dang
thap thé it khép, bénh viém khép dang thap thiéu nién thé it khép, bénh viém khép dang
thip thé it khép, bénh viém khép bénh Iy dudng rudt, hoi chimg Reiter thiéu nién, viém
dbt séng dinh khép, viém cot séng dinh khép thiéu nién, hoi chimg SEA, viém khop
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phan tng (bénh khdp phan tmg), bénh khép vay nén, viém khép bénh 1y duong rudt
thiéu nién, bénh dau co dang khép, viém dét séng bénh 1y duong rudt, bénh viém khép
tw phat thiéu nién (JIA), bénh viém khop vay nén thiéu nién, bénh viém khép dang thap
thiéu nién, bénh viém khép dang thip thiéu nién khoi phét toan than, viém khép té bao
khéng 13, hodc bénh viém xwong khép thit phét tir bénh viém & ngudi bao gdm bude st
dung cho ngudi, can didu tri, luong c6 hiéu qua tri liéu cia hop chét c6 Cong thire (IA),

(IB), (ITA), (IIB), (IITA), hoac (IIIB), hoac mubi hodc hydrat duge dung cua nd.

Theo phuong 4n khéc, sang ché dé xuét phuong phép diéu tri hodc ngan ngira
bénh lupus, bénh lupus ban do hé théng, bénh lupus ban do hé théng & thiéu nién, bénh
viém than lupus, hdi ching Sjdgren, bénh cting da (bénh xo climg toan than), bénh ciing
da thiéu nién hién twgng Raynaud, bénh viém da co, viém da co, viém da co-viém da
co, bénh md lién két hdn hop, bénh sarcoit, bénh dau xo co, bénh viém da tuyén vi md
viém mach, bénh u hat bach cAu ua eosin c¢6 viém da co (timg dugc biét dén 12 hoi chimng
Churg-Strauss), bénh u hat vé6i viém da co (tirng dugc biét dén 12 bénh u hat Wegener),
viém nut dong mach, ban Xuét huyét Henoch-Schonlein, ban xut huyét giam tiéu cau
v0 cin, bénh viém mach thiéu nién, bénh viém nut dong mach (con dugc biét dén 1a
bénh viém nut toan ddng mach, viém nut quanh dong mach, bénh Kussmaul, bénh
Kussmaul-Maier hoac PAN), bénh huyét thanh, bénh nhugc co nang, bénh viém dong
mach Takayasu, hoi chimg Behget, bénh Kawasaki (hoi chimg hach bach huyét niém
mac da), bénh Buerger (viém thuyén tic mach mau), hoi chimg Vogt-Koyanagi—
Harada, bénh Addison, viém tuyén giap Hashimoto, viém xo chai dudng mat, bénh cau
than mang, bénh viém da co, bénh viém co, ching xo vita dong mach, bénh tiéu mau
tan huyét tu mién, viém tinh hoan ty mién, hodc bénh Goodpasture & ngudi bao gbdm
buéc st dung cho ngudi, can diéu tri, lugng c6 hiéu qua tri liéu cua hop chat c6 Cong
thue (IA), (IB), (ITA), (IIB), (IITA), hodc (1IIB), hodc mubi hodc hydrat dugc dung cua
no.

Theo phuong &n khéc, sang ché @& xuét phuong phép diéu tri hoic ngén nglra 1a
bénh viém rudt, bénh Crohn, bénh viém loét dai trang, chung celiac, bénh celiac, viém
rudt théng, viém da day rudt do tang bach cau ua eosin, bénh viém teo da day tu mién

ctia bénh thiéu mau 4c tinh, hodc bénh t€ bao dudng bao ¢ nguoi bao gom budc st dung
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cho ngudi, can diéu tri, luong ¢6 hidu qua tri liéu cta hop chét c6 Cong thic (IA), (IB),

(ITA), (IIB), (IITA), hodc (IIIB), hodc mubi hodc hydrat duoc dung ctia nd.

Theo phuong an khéc, sang ché dé xuat phuwong phép diéu tri hodc ngin nglra
bénh vay nén, bénh viém da di tmg, bénh viém da cham, viém da, bénh ngtra, bénh rung
16ng toc, bénh rung 16ng toc tu mién, bénh bach bién, su ting san biéu bi, viém da co
thiéu nién, hodc viém da co. Theo cac phuong 4n nhit dinh khéc, bénh vay nén 1a bénh
vay nén mang, bénh vay nén Guttate, su tang san biéu bi vay nén, bénh vay nén dao
nguoc, bénh vay nén mun mu, bénh vay nén do6 da & ngudi bao gém budc st dung cho
ngudi, can diéu tri, Iwvong c6 hidu qua tri liéu cia hop chét c6 Cong thic (IA), (IB),

(ITA), (IIB), (IITA), hoéc (IIIB), hoac mudi hodc hydrat dugc dung ctia nd.

Theo phuong 4n khac, sang ché @& xuét phuong phap didu tri hodc ngin nglra
bénh viém gan nhiém m& khong do ruou, bénh gan nhiém md khong do rugu, viém gan
tu mién, viém gan cong kich mén tinh, hodc bénh xo cing mat nguyén phat ¢ ngudi bao
gém budce st dung cho nguoi, can diéu tri, lugng c6 hiéu qua tri liéu ctia hop chét c6
Cong thuc (TA), (IB), (ITA), (IIB), (IITA), hodc (II1B), hodc mudi hoic hydrat duoc dung
cua no.

Theo phuong an khéc, sang ché @& xuit phuong phap diéu tri hoic ngin ngira da
X0 cimg, bénh xo cling teo co nguyén phat, bénh Guillain-Barre, bénh viém ndo tuy tu
mién, bénh Alzheimer, cac r6i loan trAm cam ning, chén thuong ndo, bénh dong kinh,
bénh Parkinson, hodc rdi loan ludng cuc & ngudi bao gdm budc sir dung cho ngudi, can
didu tri, lwong c6 hiéu qua tri liéu cta hop chit c6 Cong thirc (IA), (IB), (IIA), (IIB),
(IITA), hodc (IIIB), hodc mudi hodc hydrat duge dung cua nd.

Theo phuong 4n khac, sang ché d xuét phuong phap diéu tri hodc ngin ngira
bénh Graves, viém mang bd dao khong khéng nhiém khudn, hoi chimg khd mat, viém
mét giao cam, hoi ching Cogan, viém giac két mac, viém két mac mua xuan, viém
mang bd dao bao gdbm viém mang bd dao lién quan dén bénh Behcet va viém mang bd
dao do éng kinh gay ra, viém gidc mac, viém giac mac ecpet, viém gidc mac hinh non,
bénh loan dudng biéu bi gidc mac, seo duc gidc mac, bénh pemfigut mét, bénh loét
Mooren, bénh viém mang ctmg, bénh viém gidc-két mac kho (kho mat), mun rop gidc

mac, viém moéng mat thé mi, bénh sarcoit, bénh ly mat néi tiét, viém mat giao cam, viém
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mang két di Ung, tAn tao mach mét, hodc bénh mang luéi tiéu duong ting sinh & nguoi
bao gém budce st dung cho ngudi, can diéu tri, luong c6 hiéu qua tri liéu cua hop chét
¢6 Cong thire (IA), (IB), (ITA), (IIB), (IITA), hoac (IIIB), hoac mudi hodc hydrat duoc

dung cta no.

Theo phuong 4n khac, sang ché @ xuét phuong phap didu tri hogc ngin ngira
bénh hen, di ting, bénh phdi téc nghén man tinh, hogc bénh dudng hé hip cap ¢ ngudi
bao gdm bude sir dung cho ngudi, can diéu tri, luong c6 hiéu qua trj liéu cua hop chat
c6 Cong thire (IA), (IB), (ITA), (IIB), (IITA), hodc (IIIB), hoac mudi hodc hydrat dugc

dung cua no.

Theo phuong 4n khac, sang ché d& xuit phuong phéap diéu tri hodc ngin ngira
bénh ung thu duong dinh dudng/da day-rudt, bénh ung thu rudt két, bénh ung thu gan,
bénh ung thu da bao gdm khdi u dudng bao va ung thu biéu mé té bao vay, ung thu
nguc va vu, ung thu buéng trimg, ung thu tuyén tién 1iét, bénh bach cau, u lympho té
bao B 16n lan toa, u lympho té bao T da, u lympho khong Hodgkin, ung thu thén, ung
thu phoi, ung thu co, ung thu xwong, ung thu bang quang, ung thu néo, u melanin bao
gém u melanin miéng va di cn, saccom Kaposi, bénh da u tuy, cac r6i loan tang sinh
tuy, u nguyén bao dém, u than kinh dém it nhanh, ung thu tuy, céc khéi u nfo, hodc cac
u than kinh dém bao gém u bao hinh sao. Theo cac phuong an nhét dinh khéc, bénh
bach céu 13 bénh bach ciu tay cép, bénh bach ciu nguyén bao lympho cép té bao T,
hodc bénh bach cau té bao T ngudi truéng thanh & ngudi bao gbdm bude sir dung cho
ngudi, can didu tri, luong ¢6 hiéu qué tri liéu cta hop chat c6 Cong thic (IA), (IB),
(IIA), (IIB), (IITA), hodc (IIIB), hoac mudi hodc hydrat duge dung cua no.

Theo phuong an khac, sang ché d& xuét phuong phap didu tri hodc ngin ngira
bénh dai thao dudng typ I, bénh dai thao duong typ II, hodc bénh tiéu duong khoi phat
thiéu nién & ngudi bao gdm bude st dung cho ngudi, can diéu tri, luong c6 hiéu qua tri
liéu cua hop chat c6 Cong thie (IA), (IB), (IIA), (IIB), (IITA), hodc (IIIB), hodc mubi
hodc hydrat dugc dung cua no.

Céc dinh nghia

Nhu duogc st dung trong toan bd ban mo ta nay va cac diém yéu cau bao hd kem

theo, cac thuat ngit sau day c6 nghia nhu sau.
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Thuét ngit "(C2-Cs)alkenyl" nhu dugc sir dung ¢ ddy, nghia la hydrocacbon mach
thang hodc phan nhénh chira tir 2 dén 4 cacbon va chira mot lién két doi cacbon-cacbon.
Céc vi du dai dién vé (C2-Ca)alkenyl bao gdm, nhung khong bi gidi han 6, etenyl,
2-propenyl, 2-metyl-2-propenyl, va 3-butenyl.

Thuét ngit "(C1-Cs)alkoxy" nhu duge sit dung ¢ ddy, nghia 1a nhom (Ci-Cs)alkyl,
nhu duoc dinh nghia ¢ day, duoc gin vao gbe phan tir gbc qua nguyén tir oxy. Céc vi
du dai dién vé& (Ci-Cs)alkoxy bao gdm, nhung khong bi gi6i han &, metoxy, etoxy,
propoxy, 2-propoxy, butoxy, va tert-butoxy.

Thuét ngit "(Ci-Cs)alkyl" nhu dugce st dung 6 ddy, nghia 13 hydrocacbon mach
théng hodc phan nhanh chtra tur 1 dén 3 nguyén tir cacbon. Céc vi du dai dién vé

(C1-C3)alkyl bao gdbm metyl, etyl, n-propyl, va iso-propyl.

Thuét ngit “(C1-C3)alkyl-di.7” nhu duge st dung ¢ déy, nghia 1a hydrocacbon
mach théng hosc phan nhanh chira tir 1 dén 3 nguyén tlr cacbon trong d6 mot dén bay
hydro da dugc trao ddi cho doteri (*H hodc D). Céc vi du dai dién vé (C1-Cs)alkyl-di.7
bao gff)m metyl-ds, etyl-ds, va etyl-2,2,2-ds.

Thuét ngit "(C1-Ca)alkyl" nhu duge st dung & day, nghia 1a hydrocacbon mach
thang hodc phan nhanh chta tur 1 dén 4 nguyén tir cacbon. Céc vi du dai dién vé
(C1-C4)alkyl bao gdm metyl, etyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, va
tert-butyl.

Thuat ngit “(C1-Cs)alkyl-di.o” nhu duge st dung ¢ day, nghia 1a hydrocacbon
mach thang hodc phan nhanh chira tir 1 dén 4 nguyén tir cacbon trong d6 mot dén chin
hydro da duoc trao doi cho doteri (*H hoac D). Cac vi du dai dién vé (Ci-Ca)alkyl-di-o
bao gé)m metyl-ds, etyl-ds, va etyl-2,2,2-ds.

Thuat ngft "(C1-Ce)alkyl" nhu duge st dung ¢ ddy, nghia la hydrocacbon mach
thang hodc phan nhanh chira tir 1 dén 6 nguyén tir cacbon. Céac vi du dai dién vé
(C1-Cs)alkyl bao gém, nhung khong bi gi6i han 6, metyl, etyl, n-propyl, iso-propyl,
n-butyl, sec-butyl, iso-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, va n-hexyl.

Thuit ngit "(Ci-Ca)alkylcacbonyl" nhu duoc sir dung & déy, nghia la nhém
(C1-Cy)alkyl, nhu dugc dinh nghia & day, duoc gén véi gbe phan tir gbc qua nhém
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cacbonyl, nhu dugc dinh nghia ¢ ddy. Cac vi du dai dién vé (Ci-Ca)alkylcacbonyl bao
gbm, nhung khong bi gi6i han ¢, axetyl, 1-oxopropyl, va 2,2-dimetyl-1-oxopropyl.

Thuat ngtt "cacbonyl" nhu dugc sit dung ¢ day, nghia 1a nhém -C(=0)-.

Thuat ngit "xyano" nhu dugc s dung ¢ day, nghia 1a nhom -CN.

Thuét ngit "(C3-Cs)xycloalkyl" nhu duge su dung & diy, nghia la nhoém
hydrocacbon vong no chua tir 3 dén 4 cacbon, céc vi du vé (Cs-Ca)xycloalkyl bao gém
xyclopropyl va xyclobutyl. Cac nhém (Cs-Cs)xycoalkyl cua sang ché tiy ¥ duoc thé
bé‘mg 1, 2, hoac 3 nhém thé ma doc 1ap 1a (C1-Cs)alkyl, CN, halogen, hodc OH.

Thuét ngit "(C3-Ca)xycloalkyl(Ci-Cs)alkyl" nhu duoc sir dung & day, nghia 1a
(C3-Cy)xycloalkyl nhu dugc dinh nghia & ddy, dugc gin véi gbe phan tir gde qua nhém
(C1-Cs)alkyl, nhu dugce dinh nghia ¢ day. Céc vi du dai dién vé (Cs-Ca)xycloalkyl(Ci-
Cs)alkyl bao gdm xyclopropylmetyl, 2-xyclopropyletyl, 2-xyclopropylpropyl, 3-
xyclopropylpropyl, xyclobutylmetyl, 2-xyclobutyletyl, 2-xyclobutylpropyl, va 3-
xyclobutylpropyl.

Thuat ngit "(C3-Cs)xycloalkyl" nhu dugc su dung ¢ ddy, nghia 1a nhom
hydrocacbon vong no chtra tur 3 dén 5 cacbon, céc vi du vé (C3-Cs)xycloalkyl bao gdm
xyclopropyl, xyclobutyl, va xyclopentyl. Cac nhom (Cs-Cs)xycoalkyl theo sang ché tuy
v duoc thé bang 1, 2, hodc 3 nhém thé ma doc 18p 1a (Ci-Ca)alkyl, CN, halogen, hodc
OH.

Thuét ngit "halo" hodc "halogen" nhu dugc st dung & ddy, nghia la -Cl, -Br, -1
hoac -F.

Thuat ngit "halo(Ci-Cs)alkoxy" nhu dugce su dung ¢ day, nghia la it nhét mot
halogen, nhu dugc dinh nghia ¢ day, dugc gin vao gbc phan tir gbc qua nhoém
(C1-Cs)alkoxy, nhu dugc dinh nghia & ddy. Céac vi du dai dién vé halo(Ci-Cs)alkoxy
bao gbém, nhung khong bi giéi han &, clometoxy, diflometoxy, 2-floetoxy, triflometoxy,

va pentafloetoxy.

Thuat ngt "halo(Ci-Cs)alkyl" nhu duge sir dung & day, nghia la it nhat mot
halogen, nhu dugc dinh nghia ¢ day, dugc gén v6i gbe phan tir gbc qua nhém
(C1-Cs)alkyl, nhu dugce dinh nghia & day. Cac vi du dai dién vé halo(C;1-Cs)alkyl bao
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gbém, nhung khong bi gi6i han ¢, clometyl, diflometyl, 2-floetyl, triflometyl, va
pentafloetyl.

Thuat ngtt "halo(C;-Cs)alkyl" nhu dugc st dung & day, nghia 1a it nhét mot
halogen, nhu dugc dinh nghia ¢ day, dugc gin véi gbe phan tr gbc qua nhém
(C1-Cs)alkyl, nhu dugc dinh nghia ¢ day. Céc vi du dai dién vé halo(C1-Ca)alkyl bao
gbm, nhung khéng bi giéi han &, clometyl, 2-floetyl, triflometyl, va pentafloetyl.

Thuat ngit "di vong" hodc "khac vong" nhu duge str dung & day, nghia 1a vong
c6 4, 5, hodc 6 canh chita mot nguyén ti khac loai 1a N va tuy y 1 hodc 2 nguyén tu
khac loai bé sung duge chon tir nhém bao gdm O, N, va S. Céc vi du dai dién vé di
vong bao gdm, nhung khong bi gidi han ¢, azetidinyl, imidazolidinyl, morpholinyl,
oxadiazolidinyl, oxazolidinyl, piperazinyl, piperidinyl, pyrazolidinyl, pyrrolidinyl,
thiadiazolidinyl, thiazolidinyl, va thiomorpholinyl. C4dc nhém di vong theo sang ché tiy
vy duoc thé bang 1, 2, hoic 3 nhém (C1-Cs)alkyl.

Thuat ngit "hydroxy(Ci-Cs)alkyl" nhu dugce sir dung & déy, nghia la it nhét mot
nhém hydroxy, nhu dugce dinh nghia ¢ day, duoc gfn vao gbc phan tir gbc qua nhém
(C1-Cy)alkyl, nhu dugce dinh nghia ¢ ddy. Cac vi du dai dién vé hydroxy(C1-Cs)alkyl
bao gdm, nhung khong bi giéi han &, hydroxymetyl, 2-hydroxyetyl, 3-hydroxypropyl,
2,4-dihydroxybutyl, va 2,3-dihydroxypropyl.

Theo phuong 4n khéc, sang ché d& xuét cac dugce phim két hop d€ sir dung tai
chd chira hop chét c6 Cong thirc (IA), (IB), (IIA), (IIB), (ITIA), hodc (IIIB), hodc mudi
hodc hydrat dugc dung ctia no, két hop véi dugce chét khac dé diéu tri bénh, tinh trang
bénh va/hoic réi loan duoc mo ta & day. Céac duge chét thich hop c6 thé duoc st dung
két hop v6i hop chit theo séng ché dé str dung tai chd bao gdbm, nhung khong bi giéi
han &: hop chét thtr hai c6 Cong thie (IA), (IB), (ITA), (IIB), (ITA), hoac (I1IB), hogdc
mudi hodc hydrat dliqc dung cua né; chat e ché isoenzym PDE4 bao gbm, nhung
khong bi giéi han &, ampremilast, roflumilast, rolipram, piclamilast, crisaborol, PF-
07038124, PF-07091905, PF-07090414, PF-07062087, PF-07062077, va PF-
07057566; corticosteroit bao g@)m, nhung khoéng bi giéi han &, fluocinonit,
desoximetason, mometason, triamcinolon, betamethason, alclometason, desonit,

hydrocortison, LEO-134310A va mapracorat; chét tc ché calcineurin bao gdm, nhung
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khong bi gidi han &, tacrolimus, pimecrolimus va xyclosporin; chit tc ché JAK bao
g@)m, nhung khong bi giéi han 6, tofacitinib, JTE-052, baricitinib, upadacitinib, PF-
04965842, PF-06651600 va PF-06700841; cht tic ché TYK bao gdm, nhung khong bi
gi6i han &, PF-06826647 va BMS-986165; chét tic ché ITK bao gom, nhung khong bi
gi6i han &, JTE-051; chat @c ché SYK bao gdm, nhung khong bi gidi han &,
fostamatinib, cerdulatinib, entospletinib, TAK-639, ASN-002 va GS-9876; chat (rc ché
tyrosin kinaza bao gbm, nhung khong bi giéi han ¢, cerdulatinib; chét uc ché IRAK4
bao gdm, nhung khong bi gi6i han &, 1-(((2S,3S.,4S)-3-etyl-4-flo-5-oxopyrrolidin-2-
yl)metoxy)-7-metoxyisoquinoline-6 carboxamit; chét chéng viém bao gdém, nhung
khong bi gidi han ¢, WBI-1001 va MRX-6; cac dAn xuét axit retinoic bao gém, nhung
khong bi gidi han ¢, alitretinoin; chét chu van chon loc thu thé X gan (LXR) bao gém,
nhung khong bi gi6i han &, VTP-38543; chét d6i khang thu thé H4 bao gdm, nhung
khong bi gi6i han &, ZPL-389; chat ddi khang thu thé NKI bao gdm, nhung khong bi
gidi han ¢, Aprepitant va Tradipitant; chét déi khang thu thé CRTH2 bao gbém, nhung
khong bi giGi han ¢, Fevipiprant va OC-459; chit tc ché Chymase bao gdm, nhung
khong bi giéi han &, SUN 13834; chét Grc ché GATA-3 bao gdm, nhung khong bi gidi
han &, SB-011; va chét chu van nghich ddo RORC2 bao gdm, nhung khong bi gi6i han
&, PF-06763809, ESR-114, VTP-43742, ARN6039, TAK-828, RTA-1701, BOS-
172767, AUR-101 va JTE-451.

Theo phuong an khéc, sang ché dé xuit dugc phdm két hop dé st dung qua
dudng miéng bao gdm hop chit c6 Cong thire (TA), (IB), (IIA), (IIB), (IITA), hogc
(IIIB), hodc mudi hodc hydrat dugc dung cua no, két hop véi dugce chét khac dé diéu tri
bénh, tinh trang bénh va/hoac r6i loan duoc md ta & day. Cac duge chét thich hop ma
c6 thé duoc st dung két hop véi cac hop chét theo sang ché @ su dung qua dudng
miéng bao gdm, nhung khong bi gii han &: hop chét thit hai ¢6 Cong thirc (IA), (IB),
(ITA), (IIB), (IITA), hodc (IIIB), hoac mudi hodc hydrat dugc dung cua no; chét chéng
viém str dung qua duong mi¢ng bao g6m, nhung khong bi giéi han &, aspirin, ibuprofen,
naproxen, sulindac, indometaxin, mefenamat, droxicam, diclofenac, sulfinpyrazon,
piroxicam, CELEBREX®, va mubi hodc tién dugc chét dugce dung ciia chiing; cac dan
Xuét axit retinoic dudng miéng bao gbm, nhung khong bi giéi han 6, alitretinoin; chét

cht van chon loc thu thé X gan (LXR) dudng miéng bao gbdm, nhung khong bi gi6i han
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&, VTP-38543; cac chat d6i van thu thé H4 bao gdm, nhung khong bi gidi han 6, ZPL-
389; céc chét d6i khang thy thé NKI dudng miéng bao gbdm, nhung khong bi giéi han
&, Aprepitant va Tradipitant; chét d6i khang thu thé CRTH2 dudng miéng bao gdm,
nhung khong bi gidi han &, Fevipiprant va OC-459; chét trc ché Chymase dudng miéng
bao gdm, nhung khong bi gidi han &, SUN 13834; cht tic ché GATA-3 dudng migng
bao gdm, nhung khong bi gi6i han &, SB-011; chét ttc ché déo nguge RORC2 dudong
miéng bao gém, nhung khong bi gidi han 6, ESR-114, VTP-43742, ARN6039, TAK-
828, RTA-1701, BOS-172767, AUR-101 va JTE-451; chat tc ché JAK dudng miéng
bao gbém, nhung khong bi gi6i han ¢, tofacitinib, JTE-052, baricitinib, upadacitinib, PF-
04965842, PF-06651600, va PF-06700841; chét e ché TYK dudng miéng bao gdm,
nhung khong bi gidi han ¢, PF-06826647 va BMS-986165; chét e ché ITK dudng
miéng bao gdm, nhung khong bi gidi han &, JTE-051; chat Gc ché SYK dudng miéng
bao gém, nhung khong bi giéi han &, fostamatinib, cerdulatinib, entospletinib, TAK-
659, ASN-002 va GS-9876; chat diéu bién thu thé S1P dudng miéng bao gdm, nhung
khong bi giéi han ¢, ozanimod va etrasimod; va chét trc ché IRAK4 duong miéng bao
gbm, nhung khong bi giéi han &, 1-(((28,38,4S)-3-etyl-4-flo-5-oxopyrrolidin-2-
yl)metoxy)-7-metoxyisoquinolin-6 carboxamit va BAY 1830839.

Theo phuong an khac, sang ché d xut dugc phim két hop dé sir dung dudng
tiém bao gdm hop chit c6 Cong thic (IA), (IB), (IIA), (IIB), (IITA), hozc (IIB), hodc
mubi hoic hydrat duge dung ctia n6, két hop véi duge chit khac dé diéu tri bénh, tinh
trang bénh va/hoac 161 loan dugc mo ta & day. Duge chét thich hop ma c6 thé dugc st
dung két hop véi cac hop chét theo sang ché dé str dung dudng tiém bao gbm, nhung
khong bi gidi han 6: cac chét ttc ché TNFa bao gdm, nhung khong bi gidi han 6,
infliximab, adalimumab, golimumab, va certolizumab pegol; chét khang MAdCAM bao
gdm, nhung khong bi giéi han &, SHP647; P40 khang IL-12 bao gdm, nhung khong bi
giéi han &, ustekinumab; P19 khang IL-23 bao gdm, nhung khong bi giéi han @,
risankizumab, mirikizumab, brazikumab, guselkumab, va tidrakizumab; khéang thé
khang IL-17 bao gdm, nhung khong bi gidi han &, secukinumab, brodalumab va
ixekizumab; chit trc ché integrin bao g@)m, nhung khong bi giéi han &, natalizumab,

vedolizumab va etrolizumab.
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Liéu phap két hop bao gdm viée sir dung hai hogc nhidu chét tri liéu mot cach
déng thoi hodc 1an luot. Cac chét nay co thé duoc str dung theo thir tu bét ky. Theo cach
khac, nhidu chét tri lidu ¢6 thé dugc két hop thanh ché phim don ma c6 the duge su
dung cho bénh nhan. Vi du, dugc phém don ¢6 thé bao gém hop chit hoac mudi, hydrat,
este hoic tién duoc chat duge dung ciia ching ¢6 Cong thuc (IA), (IB), (ITA), (IIB),
(IITA), hodc (IIIB), chét trj liéu khéc hoic mubi, hydrat, este hodc tién dugc chét dugc

dung cua ng, va it nhét mot ta duoc hodc chét mang dugc dung.

Thuét ngit "mudi dugc dung" hodc "muéi," nhu duge sir dung & day, dé chi cac

mudi da biét rd trong linh vuc k§ thuat. Vi du, S. M Berge et al. m6 ta mudi duge dung

chi tiét trong tai liéu J. Pharmaceutical Sciences, 66:1-19 (1977) ma dugc két hop toan
bo & day bé'mg céch vién dan. Vi du vé mudi cong axit khong doc dugc dung 12 mudi
cia nhom amino dugc tao thanh véi céc axit vé co nhu axit hydrocloric, axit
hydrobromic, axit phosphoric, axit sulfuric va axit percloric hodc véi cac axit hitu co
nhu axit axetic, axit oxalic, axit maleic, axit tartaric, axit xitric, axit sucxinic, hodc axit
malonic hodc bang cach sir dung cic phuong phap khac duoc sir dung trong tinh trang
k¥ thuét nhu trao dbi ion. Cac mudi duoc dung khic bao gém nitrat, bisulfat, borat,
format, butyrat, valerat, 3-phenylpropionat, camphorat, adipat, benzoat, besylat, oleat,
palmitat, stearat, laurat, lactat, fumarat, ascorbat, aspartat, nicotinat, p-toluensulfonat,
camphorsulfonat, metanesulfonat, 2-hydroxyetanesulfonat, gluconat, glucoheptonat,
lactobionat, glycerophosphat, pectinat, lauryl sulfat, va loai tuong tu, mubi kim loai nhu
natri, kali, magie hodc mudi canxi hodc mudi amin nhu amoni, mudi trietylamin, va

chét tuong ty, tht ca cac chét dugc diéu ché theo phuong phap thong thuong.

Cac mudi bd sung co ban c6 thé duge diéu ché tai chd trong qua trinh tich va
tinh ché cubi cing cua cac hop chat theo séang ché biang cach cho nhém hydroxy phan
Ging tai vi tri 3 cua gbe N,N-dimetylpicolinamit voi nén thich hop nhu hydroxit, cacbonat
hodc bicacbonat ctia cation kim loai dugc dung hodc véi amoniac hodc amin hitu co béac
mot, bac hai hodc bac ba. Mubi dugc dung bao gém, nhung khong bi giéi han &, cac
cation dua trén céc kim loai kiém hodc kim loai kiém thd nhu cac mudi lithi, natri, kali,
canxi, magie va nhom va chit tuong ty va cac cation amoniac va amin bac bbn khong

doc bao gdbm amoni, tetrametylamoni, tetractylamoni, metylamoni, dimetylamoni,
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trimetylamoni, trietylamoni, dietylamoni, etylamoni va chét twong tu. Cac amin hitu co
dai dién khac hitu dung dé tao thanh cac mubi cong bazo bao gém etylendiamin,

etanolamin, dietanolamin, piperidin, piperazin va loai tuong tu.

Sang ché ciing bao gdm cac mudi duge dung cua cac tién duge chat cia cac hop
chét theo séng ché. Cac vi du dai dién bao gdm, nhung khong bi gidi han ¢, cic hop
chit duoc thé hién du6i day trong d6 R* 13 lithi, natri, kali, amoni, tetrametylamoni,
tetractylamoni, metylamoni, dimetylamoni, trimetylamoni, trietylamoni, dietylamoni,

etylamoni va loai tuong tu, va trong dé R?" 1a canxi, magie, nhdm, va loai tuong tu.

7 - N tf
N \H N \N
/ /
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0-P-0~ 0-P-
OH O—RZ+

Céc hop chét theo sang ché c6 thé duoc tach va duge st dung vén & dang cac
mudi dugce dung ctia chiing, bao gﬁ‘)m cac mudi cua tién dugc chit. Theo sang ché, cac
hop cht v6i nhiéu nguyén tir nito bazo tao thanh cac mudi c6 sb luong thay ddi cac
duong lugng ("eq.") cua axit. C4c hop chét ¢6 nhidu nhom axit ¢ thé tao thanh céc
mudi cong bazo véi s6 lugng thay ddi cac duong luong ("eq.") cua phan tir cong bazo
hodc cac ion dbi duong. Ngudi thuc hanh s& hidu réng tit ca cac mudi nay la nam trong

pham vi cta sang ché.

Sang ché bao ham céc hop chét theo Cong thic (IA), (IB), (ITA), (IIB), (TIIA),
hodc (I1IB), khi duoc diéu ché bang cac quy trinh tong hop hoic bang cic quy trinh
chuyén héa. Viéc diéu ché céc hop chét theo sang ché bang cac quy trinh chuyén hoa
bao gdém céc quy trinh x4y ra trong co thé nguoi hodc dong vat (in vivo) hodc quy trinh

xay ra in vitro.

Séng ché cling dy tinh cac chét chuyén héa dugc tinh duoc tao thanh boi su bién
dbi sinh hoc in vivo ctia cac hop chat c6 Cong thirc (IA), (IB), (ITA), (IIB), (IIIA), hodc
(IIB). Thuat ngit chat chuyén héa duoc tinh, nhu dugc sir dung & ddy, dé chi hop chét
duogc tao thanh boi su bién dbi sinh hoc in vivo cua hop chét c6 Cong thirc (1A), (IB),
(IIA), (IIB), (ITIA), hoac (ITIB). Su thao luan k§ vé sy bién dbi sinh hoc dugc cung cap
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trong tai liéu (Goodman and Gilman’s, The Pharmacological Basis of Therapeutics, tai

ban 14n tht bay, MacMillan Publishing Company, New York, NY, (1985)).

Khi duogc st dung trong diéu tri trén day hoic diéu tri khac, luong c6 hiéu qua
tri lidu ctia mot trong s6 cac hop chét theo sdng ché c6 thé dugc st dung & dang nguyén
chit hodc, khi cac dang nhu vay tdn tai, & dang mudi, este, amit, hodc tién dugc chit
duoc dung. Theo cach khac, hop chét c6 thé dugc st dung & dang duoc phém chtra hop
chét cia quan tam két hop véi mot hodc nhiéu chit mang dugc dung. Cum tr "luong
duoc dung" ciia hop chit clia séng ché nghia 14 lvong déng ké ctia hop chat dé diéu tri
bénh, tinh trang bénh, hozc réi loan duoc chi ra & day ¢ ti 18 loi ich/nguy co hop 1y 4p
dung dugc cho didu tri y khoa bét ky. Mic liéu ¢6 hiéu qua diéu tri cu thé cho bénh
nhan cu thé bat k¥ s& phu thudc vao nhiéu yéu t khac nhau bao gdm rdi loan dang dugc
diéu tri va mirc d6 nghiém trong cua r6i loan nay; tac dung cua hop chét cu thé duoc st
dung; ché phérn cu thé duoc st dung; tudi, can ning, tinh trang strc khoe chung, gidi
tinh va ché do an cua bénh nhan; thoi gian st dung, dudng sir dung, va tdc do thai trir
cua hop chét cu thé duogc st dung; thoi gian didu tri; cac thubc dugc stir dung két hop
hodc ddng thoi voi hop chat cu thé duoc sur dung; va cac yéu td twong tw da biét 13 trong

linh vuc y hoc.
Cac duogc phém hodc dang bao ché duge Iy

Theo phuong 4n khéc, sang ché d& xuit duoc phdm hosc dang bao ché duoc ly,
chtra lugng ¢6 hiéu qua tri liu cia hop chét cua sang ché va ta dugc, chit pha loang
hodc chit mang duoc dung. Cac duoc phém hoac dang bao ché duoc 1y, theo séng ché
¢6 thé duogc str dung cho ngudi va dong vat co vu khac tai chd, qua dudong miéng, ngoai
dudng tiéu hoa, trong bé lon, trong &m dao, trong mang bung, qua md, nhu dang xit

trong miéng, & dang xit qua miii, qua tryc trang & dang vién dan, hodc ¢ dang liposom.

Duoc phém hoédc dang bao ché duoc ly dién hinh dugc bao ché bﬁng cach tron
hop chét ctia sang ché va chét mang, chit pha lodng hodc t4 dugc. Chét mang, chat pha
lodng va ta dugc thich hop bao gdm céc nguyén liéu nhu cic cacbohydrat, chét sap,
polyme hoa tan trong nuéc va/hodc truong nd duoc, cac nguyén ligu uva nude hodce ky
nudce, gelatin, dau, dung moi, nude, va dang twong tu. Cac chit mang, chéat pha loing

hoéc ta dugc cu thé duoc str dung sé& phu thudc vao cach thire va myc dich str dung hop
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chét theo sang ché. Cac dung mdi nudc thich hgp bao gdm nude, etanol, propylen
glycol, céac polyetylen glycol (vi du, PEG400, PEG300), v.v. va cac hdn hop ctia chung.
Céc dang bao ché cling bao gém mot hodc nhidu chét dém, chit 6n dinh hoa, chét hoat
dong bé mit, chat 1am 4m, chat lam tron, cht nhii héa, chét tao huyén phu, chét bao
quan, chit chéng oxy hoa, chét tao duc, chét tao do linh dong, chét hd tro gia cong, chét
tao mau, chét tao ngot, chét tao mui thom, chét tao huong vi, chét pha lodng va céac chét
phu tro da biét khac dé tao ra vé ngoai dep mit cua thude (tirc 13, hop chét theo sang
ché hodc duoc phim ciia chiing) hozc hd trg san xuét san pham thudc (tic 13, dé st dung

trong bao ché thudc).

Céc dang bao ché co thé dugc bao ché bang cach sir dung cic quy trinh hoa tan
va tron thong thuong. Vi du, duoc chét khdi lugng 16n (tie 14, hop chét theo sang ché
hodc dang dugc 6n dinh cua hop chét nay (vi du, phuc véi din xuét xyclodextrin hodc
chét tao phirc da biét khac) duge hoa tan trong dung moéi thich hop khi ¢6 mat mot hogc
nhidu t4 dugc duge mo ta trén day. Tdc d6 hoa tan ctia hop chét hoa tan trong nude kém
c6 thé duoc ting cudng bang viéc sir dung sy phan tan dugc phun sdy, nhu cach phuong
phap duge mo ta boi Takeuchi, H., et al. trong tai liéu “Enhancement of the dissolution
rate of a poorly water-soluble drug (tolbutamit) by a spray-drying solvent deposition
method and disintegrants” J. Pharm. Pharmacol., 39, 769-773 (1987); va EP0901786
B1 (US2002/009494), dugc két hop & day bing cach vién dan. Hop chét cua sang ché

thuong dugc bao ché thanh cac dang lidu duoc 1y dé cung cép liéu kiém soat duogc dé
dang cta duoc chét va dé cho bénh nhan san pham tao nha va xit ly dugc mot cach dé

dang.

Duoc phém, hoac dang bao ché dugc dung, dé su dung cd thé dugc déng goi
theo nhiéu cach tiy thudc vao phuong phap duge str dung d8 cung cap dugc chat. Thong
thuong, vat phdm dé phan phdi bao gbm vat chira dugc dit trong d6 duge phim ¢ dang
thich hop. Vat chira thich hgp bao gdm cac vt liéu nhu chai (chét déo va thiy tinh),
cac bao, cac 6ng tiém, tdi déo, xi lanh kim loai, va loai tuong tu. Vét chtra cling co thé
bao gdm sy lp ghép bao chimg chéng gia mao dé ngan sy xAm nhap v y vao d6 chra
cua bao goi. Ngoai ra, vat chira da dat trén d6 nhdn ma mo ta dd chua bén trong vt

chira. Nhan nay ciing c6 thé bao gdm céc canh bdo thich hop.
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Thuat ngtt "chit mang dugc dung" @& chi méi trudng mang ma cung cap su phan
phéi thich hop cua lugng ¢6 hiéu qua cua hoat chit nhu duoc dinh nghia & day, khong
can trd tinh hiéu qua cta hoat tinh sinh hoc cua hoat chét, va 1a khong doc dang ké véi
vat chit hodc bénh nhan. Céc chét mang dai dién bao gdm nude, dau, ca dau thyc vét va
dau khoang, cac nén kem, cac nén nudc thom, nén thuéc m& va dang tuong tu. Céc chét
nén nay bao gdm cac chit tao huyén phi, chét 1am dic, chit tang cudong tham, va dang
tuong tu. Thong tin bd sung lién quan dén cac chét mang c6 thé duoc tim thay trong tai
liéu Remington: The Science and Practice of Pharmacy, 21st Ed., Lippincott, Williams
& Wilkins (2005) ma dugc két hop & day bing cach vién din. Céc vi du khéc vé cac
vat liéu ma co thé dung lam céc chit mang dugc dung 1a céc loai dudng nhu lactoza,
glucoza va sucroza; cac loai tinh bt nhu tinh bt ngd va tinh bot khoai; xenluloza va
cic din xuét ctia né nhu natri carboxymetyl xenluloza, etyl xenluloza va xenluloza
axetat; gom tragacan dang bot; mach nha; gelatin; hoat thach; cac ta dugc nhu bo cacao
va chét sép dung cho thudc dan; cac loai dau nhu dau lac, dau hat bong, dau ciy rum,
dAu vimg, dau 6liu, du ngd va dau dau nanh; cac glycol; nhu propylen glycol; céc este
nhu etyl oleat va etyl laurat; thach aga; cac chit dém nhu magie hydroxit va nhom
hydroxit; axit alginic; nuéc khong chira chit gy sét; nude mubi dang truong; dung dich
Ringer; ruou etyl, va cic dung dich dém phosphat, cling nhu cac chét béi tron tuong
hop khong doc khac nhu natri lauryl sulfat va magie stearat, cling nhu cac chét tao mau,
céc chét phong thich, cac chét phu ngoai, cac chét lam ngot, tao huong vi va tao mui
thom, cac chét bao quan va cac chét oxy hoéa cling co thé c6 mat trong dugc phém, theo

su danh gi4 cua chuyén gia bao ché.

Thuat ngit “chit mang dung tai chd duoc dung" dé chi cac chat mang duoc dung,
nhu dugc mo ta trén ddy, thich hop dé st dung tai chd. T4 dugc long dang chét l1ong
hodc dang kem khong hoat dong c6 kha nang tao huyén pht hodc hoa tan (cic) hoat
chét, va ¢6 cac tinh chit khong doc va khong viém khi duge dung cho da, méng, 16ng,
vudt hodc moéng gude 13 vi du vé chit mang dung tai chd duoc dung. Thuét ngft nay cu
thé dugc nham dé bao ham cac nguyén liéu mang cling dugc chip nhan dé st dung

trong cac m¥y phim dung tai chd.
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Thuét ngft "sir dung tai chd" & chi viéc 4p dung dugc chét cho bé mit bén ngoai
cua da, méng, 16ng vudt hodc moéng guéc, sao cho chét nay di qua da, méng, 10ng, vudt
hodc méng gube va di vao md nim dudi. St dung tai chd bao gdbm viéc 4p dung ché
phém cho da, méng, toc, vudt hoic méng guéc nguyén ven, hodc cho vét thuong ho,
tho, bi nuit cua da, méng, 16ng, vudt hodc méng guéc. Str dung tai chd dugce chit c6 thé
din dén su phén bd khong gisi han dén da va cac mo xung quanh hodc, khi chét nay
duoc loai bo khoi ving didu tri béi dong méu, c6 thé ddn dén sy phan bd toan than cua

chét nay.

Céc dang lidu dé sir dung tai chd hoic qua da ctia hgp chat cua sang ché bao gbm
dang thudc m&, dang bot nhao, dang kem, dang nudc thom, dang gel, dang bot, dang
dung dich, dang xit, dang hit hoéc miéng dan 4p da. Thanh phén hoat tinh dugc tron 1an
trong cac diéu kién vo trung véi chit mang duoc dung va céc chit bio quan can thiét
bét k¥ hodc cac chit dém khi cAn thiét. Cac hop chit ma dé bay hoi 6 thé yéu cau hon
tron vGi chét tao ché pham dic bidt hodc véi nguyén liéu bao géi dac biét dé dam bao
su phan phdi lidu ding thich dang. Ngoai ra, hop chit theo sang ché ma c6 tinh thim
hat qua da nguoi kém co thé yéu cdu mot hodc nhiéu chét ting cudng tinh thim hut
trong khi cac hop chét duge hép thu nhanh chéng qua da c6 thé yéu cau dang bao ché

c6 chat 1am cham hodc chat ngan can sy hap thuy.

Thudc m&, bdt nhio, kem, nudc thom, gel, bdt, va dung dich, dé str dung tai chd
6 thé chura, nguoi hoat chét theo sang ché, cac ta duoc duge dung nhu chét béo dong
vat va thuc vat, dau, sap, paraffin, tinh bdt, nhya tragacan, cac din xuét xenluloza,
polyetylen glycol, c4c silicon, bentonit, axit silicic, bt talc, k€m oxit, cac chit bao quan,
chét chéng oxy hda, chit thom, chét nhii hoa, thuéc nhudm, chit don tro, chét chéng
kich thich, chét dinh, chit thom, chét 1am mo, chét chéng oxy hoa, chét tao gel, chét 6n
dinh hoa, chét hoat dong bé mat, chat 1am mém, chét tao mau, chat bao quén, chit dém,
chét ting cudng thim, hodc hdn hop cia ching. Céc té dugc ding tai chd khong nén
can tré tinh hiéu qua cua hoat tinh sinh hoc cua hoat chét va khong 1am hong té bao biéu

m6 hodc chirc nang ctia ching.

Thuat ngt "chit tang cudng tinh thAm," hodc “chit ting cudong tham hut,” dé cap

dén viéc tang tinh tham cta da, mong, 16ng, vudt hodc méng gudc cho thude, deé lam
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tang tbc d6 ma tai d6 thudc thdm qua da, méng, long, vubt hodc méng gude. Su tham
hut duge ting cudng bi anh hudng qua viéc sir dung cac chit ting cudng nay c6 thé
duoc quan sat théy, vi du, bé’mg viéc do tée do khuéch tan cua thube qua da, méng, 1ong,
vubt hodc méng gude cua dong vat hodc ngudi bang céach str dung thiét b té bao khuéch
tan. Té bao khuéch tan dugc mo ta bdi Merritt et al. Diffusion Apparatus for Skin
Penetration, J of Controlled Release, 1 (1984) pp. 161-162. Thuét ngit "chét tang cudong
su thdm qua" hodc "chét tang cudng sy thdm hut" d& chi chit hodc hdn hop cac chét,
ma, mdt minh hodc trong td hop, hoat dong dé tang tinh thdm hut cua da, méng, 1dng

hodc mong gudc véi dugce chat.

Thuét ngit "phén phdi qua da" dé chi sy khuéch tan cua chit qua hang rao cua
da, méng, 16ng, vudt hozc méng gude két qua tir viéc sur dung tai chd hoic su 4p dung
khac cua ché phdm. Lép stmg déng vai trd 13 hang rao bao vé va mot s6 dugc chat ¢6
kha nang thim qua da nguyén ven. Nguoc lai, biéu bi va ha bi c6 thé thdm duoc nhidu
chét tan va do d6 su hép thu cac dugc chét xay ra d& dang hon qua da, mong, 1ong, vubt
hoac moéng guéc ma bi tréy hodc noi cach khac 1a bi troc 16p sung dé 16 ra biéu bi. Su
phan phéi qua da bao gdm tiém hozc phan phéi khac qua phén bit ky cua da, méng,
long, vudt hodc mong guéc hoac mang nhﬁy va su hép thu hodc thAm qua ph?m con lai.
Su hép thu qua da, moéng, 1ong, vudt hoic méng guéc nguyén ven co thé duoc tang
cudng bang cach dit hoat chét trong t4 duoc long duge dung thich hop trude khi ap
dung cho da, méng, 16ng, vudt hoic méng guéc. Str dung tai chd thu dong c6 thé gém
viéc 4p dung hoat chét truc tiép vao vi tri didu tri két hop vdi thude 1am mém hodc chét
tang cudng sy thim hit. Nhu duge st dung ¢ day, phan phéi qua da dugc nhim dé bao
gdm sy phan phéi bang sy thdm hut qua hodc da qua 16p bén ngoai, tirc la da, méng,
16ng, vudt hodc méng gude.

Thudc dang bdt va dang xit c6 thé chira, ngodi cac hop chét theo sang ché, 13
lactoza, da talc, axit silicic, nhom hydroxit, canxi silicat va bt polyamit, hodc cac hén
hop cua céc chét nay. Thube xit ¢6 thé con chira thém céc chit ddy thong thudng nhu
cac cloflohydrocacbon.

Céc dang liéu dang rén ding dudng ubng bao gdm cAc vién nang, vién nén, vién

tron nho, bdt, va vién cém. O dang lidu dang rin nay, hop chét hoat tinh dugc tron véi
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it nhat mot cht mang duoc dung tro nhu natri xitrat hodc canxi phosphat va/hodc a)
chét don hodc chét phu thém nhu tinh bot, lactoza, sucroza, glucoza, mannitol, va axit
salixylic; b) chit gin ké& nhu carboxymetylxenluloza, alginat, gelatin,
polyvinylpyrrolidinon, sucroza, va acacia; c) cac chat 1am 4m nhu glyxerol; d) chat gay
ra nhu thach-thach, canxi cacbonat, tinh bdt khoai tdy hodc s&n, axit alginic, céc silicat,
va natri cacbonat; e) cac chat 1am cham tan nhu paraffin; f) chét 1am tang hip thu nhu
cac hop chét amoni bac bdn; g) chat 1am 4m nhu ruou xetyl va glyxerol monostearat;
h) chét hip thu nhu cao lanh va dit sét bentonit; va i) chat lam tron nhu d4 talc, canxi
stearat, magie stearat, polyetylen glycol ran, natri lauryl sulfat, va cac hdn hop cua
chiing. Trong trudong hop cac vién nang, vién nén va vién tron nho, thi dang lidu dung

cling c6 thé bao gbém céc chat dém.

Céc ché phdm dang rén cta cting mot loai twong tu cling ¢6 thé duoc s dung
1am céc chét don trong cac vién nang gelatin duge don mém va cing c6 st dung lactoza
hodc dudng sita cling nhu céc polyetylenglycol khéi lugng phéan tir cao va céac chit

tuong tu.

Dang liéu dang rén ctia vién nén, vién bao dudng, vién nang, vién tron, va dang
hat c6 thé duge bao ché véi cac 16p phu va vé nhu 16p phu rudt va céc 16p phi khac da
biét 16 trong linh vuc bao ché duge phdm. Ching c6 thé thy ¥ chura cc chét can quang
va ¢6 thé ciing 13 ché pham phéng thich chi riéng (c4c) thanh phan hoat chét, hodc uu
tién 13, trong mot phan nhét dinh thudc dudng tiéu hoa, theo cach lam cham. Vi du vé
c4c thanh phan ché phim két bao ma ¢ thé duoc st dung bao gdm céc chat polyme va

cac chat sap.

Céc dang lidu dang 1ong ding dudng udng bao gdm céc nhii trong, vi nhil twong,
dung dich, huyén phi, sird va cén ngot duoc dung. Ngoai cac hop chét hoat tinh, cac
dang liéu dang léng c6 thé chita cac chét pha lodng tro thuong duge st dung trong linh
vue nay nhu, vi dy, nuéc hodc cac dung moéi khéc, chat lam hoa tan va chat nhil hoa
nhu rugu etylic, rugu isopropyl, etyl cacbonat, etyl axetat, ruou benzylic, benzyl
benzoat, propylen glycol, 1,3-butylen glycol, dimetylformamit, cac loai dau (cu thé 13,

dau hat bong, dau phong, ngo, mam, 6 liu, thdu dau, va hat vimg), glyxerol, rugu
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tetrahydrofurfuryl, cac polyetylenglycol va céac este cla axit béo chua sorbitan, va cac

hdn hop cia chiing.

Bén canh cac chit pha lodng tro, cac ché phdm ding dudng ubng con c6 thé bao
gbm chat phu trg nhu céc chit 1am Am, chat nhii hoa va chit tao huyén phi, cc chét

lam ngot, tao huong vi, va mui thom.

Thuat ngt "ngoai dudng tiéu hoa," nhu dugce st dung ¢ day, dé chi duong str
dung ma bao gbm tiém va truyén trong tinh mach, trong co, trong mang bung, trong
xuong uc, dudi da, trong khép. Duge phim theo sang ché dé tiém ngoai dudng tiéu hoa
bao gdm cac dung dich, thé phan tan, huyén phti hodc nhii trong nuée hodc khong nude
duoc dung va cac bot vo tring dé hoan nguyén thanh dung dich hodc thé phan tan tiém
duoc vo trung. Céc vi du vé cac chat mang, cac chét pha lodng, cac dung moi hodc cac
ta duoc 1ong nudce va khong thich hop bao gdm nudc, etanol, polyol (propylen glycol,
polyetylen glycol, glyxerol, va cac chét tuong tu), cac hon hop thich hgp cia ching,
cac loai dau thuc vat (nhu dau 6liu) va céc este hitu co tiém duge nhu etyl oleat. P
chay thich hop c6 thé dugc duy tri, vi dy, bang cach str dung chat phii nhu lexithin, bang
cach duy tri ¢& hat can thiét trong trudng hop cac thé phan tan, va bang céach sir dung

cac chét hoat dong bé mit.

C4c dang tiém phong thich chdm dugc bao ché bang céach tao cac chat nén duge
bao vi nang chita dugc chit trong cic polyme phan huy sinh hoc nhu polylactit-
polyglycolit. Tuy thudc vao ty 1€ cua thubc v6i polyme va tinh chit cta polyme cu thé
duoc su dung, tdc d6 phong thich dugc chét c¢6 thé dugc kiém soat. Vi du vé cac polyme
phéan huy sinh hoc khac bao gdm poly(orthoeste) va poly(anhydrit). Cac dang bao ché
tiém phong thich cham cling dugc bao ché bing céach bét gitt duoc chat trong cic hat

liposom hodc vi nhii trong ma tuong hop v6i cac md trong co thé.

Dang bao ché tiem dugc c6 thé duoc 1am vo trung, vi du, béng cach loc qua mang
loc giit vi khudn, hozc bang céch dua vao céc chét khir trung dudi dang céc duge phim
rin tiém dugc ma c6 thé duoc hoa tan hogdc dugc 1am phén tan trong nude vo trung hodc
moi trudng tiém vo trung khac chi trude khi sur dung.

Céc ché phdm tiém duogc, vi dy, cac huyén phii ¢6 nuée hodc dau vo tring tiém
duoc ¢6 thé duoc bao ché bé‘mg cach st dung chét phan tan hoic chét 1am 4m va chét
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tao huyén phti thich hop. Ché pham vo tring tiém dugc ciing c6 thé 14 dung dich, huyén
phu hodc nhil tuong v tring tiém dugc ¢ trong chét pha losng hodc dung méi khong
doc, chép nhan duogc ngoai dudng tiéu héa nhu dung dich trong 1,3-butanediol. Trong
sb cac ta dugc 1ong va cac dung méi cho phép ma duoc su dyng 1a nuée, dung dich
Ringer, dung dich theo tiéu chudn ctia Dugc dién Hoa Ky (U.S.P.) va dung dich natri
clorua dang truong. Ngoai ra, dau khong bay hoi vo tring thuong dugc st dung lam
dung mo6i hodc mai trudng tao huyén phu. Pé thuc hién muc dich ny, dau khong bay
hoi thom diu bat ky ¢6 thé duoc sir dung bao gdm cac mono hozc diglyxerit tdng hop.

Ngoai ra, c4c axit béo nhu axit oleic duoc sir dung trong cdc dang bao ché tiém.

Duoc phém hoac dang bao ché, dé sur dung trong truc trang hodc 4m dao t5t hon
13 dang thubc dan ma c6 thé dugc bao ché bang cach tron cac hop chat theo sang ché
v6i cac chit mang khong kich thich thich hop nhu bo ca cao, polyetylen glycol hodc
sap thubc dan ma 13 dang rén & nhiét 6 moi trudng nhung ¢ dang 1ong tai nhiét d6 co
thé va do d6 bi tan trong khoang truc trang hodc hdu mén va giai phéng hop chit hoat
tinh.

Céc hop chit theo sang ché cling c6 thé duogc sit dung & dang liposom. Céc
liposom thudng thu dugce tir cac phospholipit hodc chét lipit khac va duoc tao thanh bai
cée tinh thé 16ng duoc hydrat héa mét 16p hodc nhiéu 16p ma dwgce phan tan trong moi
trudng c6 nude. Lipit khong doc chdp nhan dugce vé mit sinh 1y va chuyén hoa duge
bét ky c6 kha nang tao thanh céc liposom ¢6 thé dugc st dung. Ché phdm theo sang ché
& dang liposom ¢6 thé chira, ngoai c4c hop cht theo sang ché, 14 cac chét 6n dinh hoa,
chit bao quan va cac chat tuong tu. Cac lipit dugc uu tién 13 cac phospholipit va
phosphatidylcholin (lecithin) ty nhién va tong hop duoc s dung riéng r& hodc ving
nhau. Céc phuong phép dé tao thanh cac liposom 1a da biét trong linh vuc k§ thuat.
Xem, vi du, Prescott, Ed., Methods in Cell Biology, Volume XIV, Academic Press,
New York, N. Y., (1976), p 33 et seq.

Céc duge phidm hodc dang bao ché, theo sang ché ciing c6 thé chira céc chit bd
tro nhu chét bao quén, cht 1am 4m, chét nhii hoa va chét phén tan. Viéc ngén hoat dong
cia vi sinh vat ¢6 thé duge dam bao bing nhicu chit khang khudn va khéang nam khéc

nhau, vi du, paraben, clobutanol, phenol, axit sorbic, va chét tuong tu. Cling cé thé
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mong mubn bao gdm cac chét dang truong, vi du, dudng, natri clorua va loai tuong tu.
Su hip thu kéo dai ctia dang duge phim tiém dugc c6 thé thu duoc bang cach sir dung

céac chat 1am tri hoan sy hap thy, vi du, nhom monostearat va gelatin.

Céac duoc pham hodc dang bao ché theo sang ché co thé 1a cac huyén phi.. Céc
huyén phu, ngoai cac hop chét hoat tinh, con ¢6 thé chua céc chét tao huyén phu, vi du
nhu cac ruou isostearyl dugc etoxyl hoa, polyoxyetylen sorbitol va sorbitan este,
xenluloza vi tinh thé, nhém metahydroxit, dit sét bentonit, thach-thach va nhua

tragacan, va cac hon hop ctia chung.

Céc muc lidu thuc té cua cac thanh phan hoat tinh trong dugc pham theo sang
ché co thé thay ddi dé thu duoc luong cua (cic) hop chit hoat tinh ma c6 hidu qua dé
dat duoc sy dap Gmg tri liéu mong mudn dbi v6i bénh nhan, ché phim va ché do sir dung
cu thé. Mirc lidu dung duoc chon s& phu thudc vao hoat tinh ctia hop chét cu thé, dudng
st dung, mirc dd nghiém trong cua tinh trang bénh dang duoc diéu tri, va tinh trang va
lich st y khoa truéc day cta bénh nhén dang dugc diéu tri. Tuy nhién, nim trong k¥
nang cua linh vyc dé bat dau cac liéu cua hop chét tai cac mirc thap hon yéu cau dé dat
duogc hiéu qua tri liéu mong mubn va dé tang dan lidu duiing t6i khi dat duoc hiéu qua

mong muon.

Téng liéu hang ngay cia cic hop chét theo sang ché duoc st dung cho nguoi va
dong vét bac thap hon co thé ndm trong khoang tir khoang 0,0001 dén khoang 15
mg/kg/ngay. Pbi v6i cdc myc dich st dung qua dudng ubng, lidu dugc wu tién hon ¢6
thé nim trong khoang tir khoang 0,01 dén khoang 5 mg/kg/ngay. Déi v6i st dung tai
chd, lidu duoc wu tién hon c6 thé ndm trong khoang tr 0,001 mg/kg/ngay dén khoang 5
mg/kg/ngay. Néu mudn, lidu hang ngay c6 hidu qua c6 thé dugc chia thanh nhiéu liu

cho cac muc dich sir dung, vi du tir hai dén bon liéu riéng r€ moi ngay.

Duoc phdm ciing bao gém céc solvat va hydrat ciia hop chét theo sang ché. Thuat
ngit “solvat” dé chi phirc hop phén tir ciia hop chét dugc thé hién bsi Cong thire (IA),
(IB), (I1A), (IIB), (ITA), hodc (IIIB), bao gdm céc mubi hodc hydrat duoc dung cta
chiing, v&i mot hodc nhidu phan tir dung méi. C4c phan tr dung moi nay 1a cic phén tr
thuong duge st dung trong linh vuc duge, ma da biét 14 khong doc véi ngudi nhén, vi

du, nudc, etanol, etylen glycol, (S)-propylen glycol, (R)-propylen glycol, va chat tuong
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ty. Thuat ngft “hydrat” dé chi phitc hgp trong d6 phén tir dung moéi 1 nude. Cac dung
moi va/hoac hydrat tét hon 12 ton tai & dang tinh thé. Cac dung mdi khac cé thé dugc
str dung 1am céc solvat trung gian trong viéc didu ché cac solvat dwoc mong mudn hon.
Céc dung mdi trung gian bao gém, nhung khong bi gidi han 6, metanol, metyl t-butyl

ete, etyl axetat, metyl axetat, 1,4-butyne-diol, va dang tuong tu.

Céc hop chat theo sang ché c6 thé ton tai nhidu nhidu hon mot dang tinh thé. Céc
da hinh cua hop chit c6 Cong thic (IA), (IB), (IIA), (IIB), (IITA), hodc (IIIB), va cac
mudi cta chiing (bao gdm céc solvat va hydrat) tao thanh bd phén cua sang ché va co
thd dugc diéu ché bang cach tinh thé hoa hop chit theo sang ché trong céac diéu kién
khac nhau. Vi du, st dung cac dung moi khac nhau hoac cac hdn hop dung mdi khac
nhau cho qué trinh tai két tinh; su két tinh tai c4c nhiét d6 khéc nhau; nhidu ché do lam
ngudi khac nhau, nim trong khodng tlr 1am ngudi rt nhanh dén rat chdm trong qué trinh
két tinh. CAc da hinh ciing c6 thé thu dugc bang cach gia nhiét hogdc 1am néng chay hop
chét cua sang ché sau d6 1am ngudi tir tir hodc nhanh. Sy ¢6 mat cua cac da hinh c6 thé
duoc xé4c dinh bang quang phd hoc cong hudng tlr hat nhdn méu (nuclear magnetic
resonance - NMR) mau do dang rin, quang phd hoc hdng ngoai (IR), do nhiét lugng

quét vi sai, nhidu xa bot tia X hogc cic k¥ thut khac gidng nhu vay.

Séang ché cling bao gdm cac hop chat dugc dénh ddu ddng vi, ma gidng véi cac
hop chit dugc mo ta bang Cong thic (IA), (IB), (IIA), (IIB), (IITA), va (IIIB) nhung
dbi vé6i thuc t& 1a mot hodc nhidu nguyeén tir dugc thay thé bing nguyén tir c6 khbi luong
phén tir hoac s khéi khic véi khdi lugng nguyén tir hoic s6 khdi thudng duge tim thay
trong tu nhién. Vi du vé cac ddng vi ma cb thé dugc két hop vao trong hop chét theo
séang ché bao gém cac déng vi cta hydro, cacbon, nito, oxy, luu huynh va flo, nhu lan
luot 14 2H, 3H, 13C, “C, 1N, 180, 170, 35S, 3¢Cl, 121, 1#°1, va '8F. Cac hop chit dugc danh
dAu ddng vi nhat dinh theo sang ché, vi du cac hop chét ma cac dong vi phéng xa nhu
H va C duoc dua vao, 12 hitu dung trong céc thir nghiém phan b mé cua duge chét
va/hodc chat nén. Céc dong vi triti héa (tic 13, °H), va cacbon-14 (tic 1a, 1*C), cac dong
vi duoc dic bidt wu tién vi tinh d& didu ché va d& phat hién cia chung. Ngoai ra, su thé
béng d@)ng vi nang hon nhu doteri, tic 12 ?H, ¢6 thé mang lai cac hiéu qua chita bénh

nhét dinh nhér d6 6n dinh chuyén héa cao hon, vi du, thoi gian ban hy in vivo tang hodc
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yéu cu vé liéu lugng giam va, do d6, c6 thé dugc wu tién trong mot sé trudng hop. Cac
hop chét duge danh dau ddng vi theo sang ché thudng c6 thé duoc didu ché bang cach
tién hanh cac quy trinh dugc boc 19 trong cac so dd va/hodc trong cac Vi du dudi day,
béng cach thé chit phan tmg dugc danh ddu ddng vi sén co6 cho chat phan ting khong
duge danh du dong vi.

Cu thé, sang ché bao gdm cac hop chat duge doteri héa c6 Cong thire (1A), (IB),
(IIA), (IIB), (IITA), va (IIIB). Hydro bat ky duoc chira trén cac hop chét theo sang ché

6 thd duoc trao dbi cho doteri bao gdbm cac hydro pyridin nhu dugc thé hién duéi day.

o) o o) P
D D i D D ﬁ\ i
7N\ NY A 7N\ NT TA
N NH H N NH H
Ry — R4 —

AN AN

N OR; N OR3

/0 /0

R2 RZ

Céc vi du dai dién vé cac hop chét dugc doteri theo sang ché bao gém, nhung khong bi
gidi han &, Vi du 39 va 40.

TAt ca cac bang sang ché va cac cong bd My (bao gdm tat ca cac tap san k§ thuat

dugc trich dan trong céc Vi du) duoc két hop toan b & day bang cach vién dan.

Cac hop chét theo sang ché, hodc cac mudi hodc hydrat duge dung cua chung,
6 thé dugc diéu ché bing cach phuong phap duge mé ta dudi day, cung véi cac phuong
phap téng hop di biét trong linh vyc héa hitu co, hodc cac cai bién va cac dan xuat hoa
ma quen thudc v6i ngudi cé hidu biét trung binh trong linh vuc k¥ thuét. Cac nguyén
liéu ban dau duogc st dung & day c6 ban san hodc c6 thé duoc didu ché bang phuong
phap thong thuong di biét trong linh vuc k¥ thuat (nhu cac phuong phap ma dugc boe
16 trong cac sach tham khao chuan bao gdm Compendium of Organic Synthetic
Methods, Vol. I-V1, dugc cong bb boi Wiley-Interscience). Cac phuong phap duoc uu

tién bao gém, nhung khong bi giéi han ¢, cac phuong phap dugc moé ta dudi day.

Trong trinh tu bit k¥ trong s6 cac trinh tu téng hop sau, ¢6 thé can va/hodc mong
mudn bao vé cac nhém nhay hodc phan tng trén phan tu bét ky quan tam. Diéu nay ¢6
thé dat duoc béng cac nhém bao vé thong thuong, nhu cac nhom bao vé duoc mo ta
trong T. W. Greene, Protective Groups in Organic Chemistry, John Wiley & Sons,
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1981; T. W. Greene va P. G. M. Wuts, Protective Groups in Organic Chemistry, John
Wiley & Sons, 1991, va T. W. Greene and P. G. M. Wuts, Protective Groups in Organic
Chemistry, John Wiley & Sons, 1999, ma dugc két hop & ddy bang cach vién dan.

Céc hop chét theo sang ché c6 thé dugc diéu ché ¢ dang ddng phan ddi quang
don hoc 12 hdn hop cua cac ddng phan déi quang riéng r& ma bao gdm cac hdn hop
triét quang. Phuong phép dé thu dugc mét cach wu tién ddng phan dbi quang don tir hon
hop ctia cac ddng phan ddi quang riéng r& hodc hdn hop triét quang 1a da biét 15 dbi voi
ngudi ¢6 hiéu biét trung binh trong linh vuc héa hitu co. Céc phwong phép nay bao g6m
nhung khong bi gidi han & su tinh thé héa uu tién ctia cac mudi khong ddi quang (vi du
tartrat hodc camphor sulfonat), sy tao dan xuét cong hoa tri béi chét phéan Ung bat dbi
xung, khong triét quang sau do6 1a su tach cac ddng phan khong ddi quang tao thanh
bang cac phuong phép thong thudng (vi du phuong phép tinh thé héa, phuong phép
tach séc ky, hodc phuong phap chung cit) va su dao ngugc héa hoc thanh hop chét
khong triét quang, hodc sic ky long ap suét cao/trung binh hodc séc ky 16ng siéu t&i han
sit dung pha tinh khong déi ximg. Cac k¥ thuat nay c6 thé dugc thuc hién trén hop chét
cubi cua sang ché hodc trén chit trung gian bét ky dbi v6i hop chét theo sang ché ma
mang tAm l4p thé. Ngoai ra, dé thuc dAy su phan tich bang phwong phap bét ky dugc
md ta trén day, cac hop chét theo sang ché hoic céc chét trung gian bét ky ddi véi hop
chit theo sang ché ma mang tAm l4p thé c6 thé duge phan timg thoang qua v6i chét phan
mg d6i xtmg, dugc tach, va sau d6 duoc chuyén hoéa thanh hop chét khong triét quang
bang c4c k¥ thuat tong hop tiéu chuan.

C4c ddng phan lap thé duoc ky hidu 14 (R) hodc (S), tiry thudc vao cau hinh clia
c4c nhém thé xung quanh nguyén tir cacbon bt d6i xtmg. Thuat ngit (R) va (S) duoc
stt dung & ddy 1a cac cdu hinh nhu duoc dinh nghia trong tai liéu TUPAC 1974
Recommendations for Section E, Fundamental Stereochemistry, Pure Appl. Chem.,

(1976), 45: 13-30. Cy thé 13, hoa hoc 14p thé tai diém gin cua cac bién s6 “A” va “B”
H B
-
A
cua Cong thuc (IA), (IB), (ITA), (IIB), (IITA), va (IIIB) co6 thé doc lap 1a (R) hoic (S).
Céac ddng phan dbi quang theo sang ché dugc chi dinh bang (R), (S), hodc * vé co ban
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khéng chira ddng phan ddng phan déi quang khac. “Vé co ban khong chira” nghia la do
du ddng phan déi quang 16n hon khoang 90%, t6t hon 1a 16n hon khoang 95%, va tot
hon nita 14 1én hon khoang 99%. Trong ni dung cua do du ddng phén d6i quang, thuat
ngit “khoang” nghia 1a +1,0%. Biéu tuong * dé chi nguyén tir cacbon bét ddi xing 1
héa hoc 14p thé (R) hoic (S) phu thude vao cAu hinh ctia nhém thé xung quanh nguyén

tir cacbon bt d6i xing nay.

Céc hop chat theo sang ché khong ky hidu (R), (S), hodc * ¢6 thé ton tai & dang
céc chét triét quang (tie 1a 50% (R) va 50% (S)) hodc 1a hdn hop cta hai déng phan dbi
quang trong d6 mot ddng phan dbi quang 1a & lugng du. Vi du, cac hdn hop ddng phan
ddi quang c6 thé bao gdm d6ng phéan déi quang (R) & 51% va ddng phan dbi quang (S)
& 49% hodc nguoc lai hodc td hop bit ky cta (R) va (S) khac v6i hdn hop triét quang
12 50% (R) va 50% (S). Séng ché bao gdm céc chat triét quang va cc hdn hop dong

phan dbi quang ctia cac hop chit theo sang ché.

Céc hop chét theo sang ché c6 thé tdn tai & cac dang hinh thé 6n dinh khéc nhau
ma c6 thé tach dugce. Tinh bat ddi xtmg vin x0én do sy qﬁay bi giéi han quanh lién két
don bat dbi xtmg, vi du do su can trd khong gian hodc mach vong, c6 thé cho phép tach
céc ddng phan cau hinh khéac nhau. Cac hop chét theo séng ché con bao gdm mdi dong
phan c4u hinh cta c4c hop chit c6 Cong thirc (IA), (IB), (IIA),(IIB), (IITA), (TIIB), va

cac hon hop cua chung.

Céc chét hd bién c6 thé ton tai trong hop chat theo sang ché va duoc bao gém
mot cach cu thé bén trong pham vi cua sang ché. Thuat ngit "chat hd bién," nhu dugc
sir dung & déy, nghia 14 proton nhay tir mdt nguyén tlr ctia phan tir sang nguyén tur khac
cua cung phén tr trong d6 hai hodc nhiéu hop chét phan biét vé mat cu tric 12 can bang
v6i nhau. Céc hop chat theo sdng ché c6 thé tdn tai & dang céc chét hd bién. Séng ché
du tinh c& cac chit hd bién do proton nhay tir mdt nguyén tir sang nguyén tir khac cua
cung phén tr tao thanh hai hodc nhiéu hop chét phén biét ma can bé’mg v6i nhau. Cu thé,
gbc bis(amino)xyclobut-3-en-1,2-dion duge chira bén trong hop chat theo sang ché c6
thé hd bién héa nhu dwoc thé hién dudi day va duoc bao gdm bén trong pham vi clia

séng che.
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HO 0 0 0 o OH

N7 HN N OHNE

Céc hop chét theo sang ché hoic céc mubi duoc dung cua ching, c6 thé dugc
didu ché theo cac So db phan Gng va cac Vi du duoc be 16 dudi day. Trix khi duge chi
ra 1a khac, Ry, Ro, R3, Ry, Rs, Re, R7, Rs, Ro, m, n, A, B, X, Ra, R va Rc trong cac So
dd 13 nhu duoc dinh nghia & Cong thirc (IA) va (IB) ciia phan Ban chét k¥ thuét cua
sang ché trén day. Ngudi c6 hiéu biét trung binh trong linh vuc k§ thuét s& hiéu ring
c4c ky hiéu, chi sb trén va chi s6 dudi dugc st dung trong céc so d6, phuong phéap va
vi du duoc st dung thudn tién cho viéc biéu dién va/hoic dé phan 4nh tht ty trong do
chung dugc dua vao trong cac so dd, va khong nhim muc dich nhét thiét phai tuong
ting v6i cac ky hiéu, chi sb trén hodc chi sb dudi trong cac diém yéu ciu bao ho kém
theo. Cac so dd 1a dai dién cua cac phuong phép hitu hiéu trong viéc tong hop céc hop
chét theo sang ché. Chiing khong nhdm giGi han pham vi sang ché theo céch bat ky. Su
phan tach va tinh ché cac san phdm duoc thuc hién bang cic quy trinh chudn da biét ro

d6i v6i ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat.

Sodd A

N
oH N NH S NH
Ri~ N
Nl N A on Z oH
Rz Ry~ Ry~
1 'Tl 0O 1 [\IJ (0)
Rz RZ
A1 A-3 A-5

Céc hop chit c6 Cong thirc (IA) va (IB) c6 thé duoc didu ché nhu duge mo ta
trong So dd A. Su thé thom 4i nhan gi{ta amino pyridin A-1 (duoc didu ché nhu duoc
mo ta trong So dd B) va 3,4-dietoxyxyclobut-3-en-1,2-dion (A-2) ¢6 ban san thu dugc
cac hop chét c6 Cong thirc A-3. Su thé thom i nhan thu hai gifta A-3 va amin A-4
(duoc didu ché nhu duge mb ta trong céc So dd C-G) thu duoc cac hop chét c6 Cong
thtrc A-5.
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SodoB
R' B-2
Cl Hlil = Cl = NHBoc N NH,
7 L Nl N
Ny Ng” — o” o7 OH
oo Ty Ty N
R, R, Ro
B-1 B-3 B-4 R = NHBoc A-1

B-5 R = NH,

Céc h(jp chét c6 cong thic A-1 duge sit dung trong So dd A c6 thé dugc diéu
ché nhu duoc mo ta trong So dd B. Su amit héa gifta 4-clo-3-metoxypicolinoyl clorua
(B-1) ¢6 ban s&n va amin B-2 ¢6 ban sin trong céc diéu kién bazo tao ra cac hop chét
c6 Cong thirc B-3. Sy ghép cap Buchwald gitra B-3 va tert-butyl cacbamat thu dugc cac
hop chat c6 Cong thirc B-4, ma ¢6 thé cho qua cac didu kién axit dé loai bé nhom Boc
va tao ra cac hop chat c6 Cong thitc B-5. Sy khit metyl hoa cia B-5 dan dén cac hop
chét c6 Cong thiic A-1.

So dd C

C-1 R=CN C-4 C-6 A-4
C-2 R=CHO

Cé4c hop chit c6 Cong thitc A-4 duoc st dung trong So dd A noi ma cac amin
duoc 1am gidu ddng phan ddi quang c6 thé dugce diéu ché nhu duoc mé ta trong So dd
C. su ngung tu dugc trung gian boi titan (IV) ethoxit cia aldehyt C-2 (c6 ban san ho#c
thu duoc qua sy khir cta nitril C-1 twong tng cé ban sin hodc duoc diéu ché tir cac
phuong phap da biét trong linh vuc k¥ thuat) véi (S)-2-metylpropan-2-sulfinamit (C-3)
tao ra cac hop chét c6 Cong thirc C-4. Sy kim loai hoa cua céc heteroaryl halogenua C-
5 trong d6 X 14 it hodc brom tao ra su bd sung chon loc khong d6i quang cao vao C-4
dé thu dugc céc sulfonamit c6 Cong thirc C-6 & dang chat dong phan khong d6i quang
chinh. Sy loai bd sau dé ctua chét phu trg bat dbi xing trong cac didu kién axit ddn dén
cac hop chét c6 Cong thirc A-4. Héa hoc 1ap thé tuyét ddi cua cac amin A-4 c6 thé dugce

tao ra bang céc phuong phap da biét dbi véi ngudi c6 hiéu biét trung binh trong linh
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vuc k¥ thuat bao gdm phén tich amit cia Mosher va tinh thé hoc tia X tinh thé don, hoic
thu duoc bang chat twong tw cac hop chét da biét.

Sodo D
c-5
X<
0 A 0o NH,
R)LB A)J\B A)\B
D-1 R = OH D-3 A-4

D-2 R = NMeOMe

Céc hop chit c6 Cong thitc A-4 dugc st dung trong So dd A trong dé cac amin
12 hdn hop triét quang hodc hdn hop khong dbi quang c6 thé duoc diéu ché nhu duge
mé ta trong So dd D. Céc axit carboxylic c6 cong thiic D-1 (c6 ban sin hodc duge diéu
ché nhu dugc mo ta trén day) c6 thé dugc chuyén héa thanh amit Weinreb D-2 tuong
mg béi su ngung tu trung gian bdi HATU véi metoxy metylamin. Sy kim loai hoa cua
heteroaryl halogenua C-5 trong d6 X la i6t hodc brom sau d6 13 sy phan tng véi D-2
thu dugc cac xeton c¢6 Cong thirc D-3. Sy amin héa khir cia D-3 v6i amoniac trong

metanol thu duogc cac hop chét c6 Cong thirc A-4 & dang hdn hop triét quang hodc hon

hop khong dbi quang.
So do E
o)
I B R
X h\\-S\Né\B o B R ‘ 5
N c-4 S HaN* A\
LA AN ey
N N-N =
R4 R4 N
E-1 E2 R=H A-4
E-3 R=R;
X
.0
X B ITI ~ B R B Rs
B e
N\ N\N N-—
R, R, Rq
E-1 E-4 R=H A-4
E-5 R=Rsg
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Theo cach khéc, cac hop chéit c6 Cong thirc A-4 trong d6 bién s6 A cua Cong
thite (IA) hodc (IB) duoc xé4c dinh 14 pyrazol duoc thé c6 thé duge diéu ché tir cac 3-
halo-1-alkylpyrazol E-1 (R4 = alkyl va X = Bromo hodc Iodo) nhu dugc mo ta trong So
dd E. Su kim loai héa cua E-1 va su bd sung cta né vao sulfinamin C-4 hodc amit
Weinreb D-2 thu dugc cac san phém cong c6 Cong thuc E-2 hoac E-4, tuong Umg. Sy
dit ctia nhém thé Rs ¢6 thé duoc hoan thanh bang sy thé thom 4i dién tir hodc bing su
phan tng v6i NIS va sau d6 1a phan tng ghép cép chéo duge trung gian béi kim loai
ciia iodua thu duge tao thanh cac hop chét E-3 hodc E-5. Chét phu trg bat d6i xtng ctia
E-3 sau d6 c6 thé duge loai bo trong cic diéu kién axit dé tao thanh céc hop chat co
Cong thitc A-4. Sy amin hoa khir ciia E-5 véi amoniac trong metanol thu duoc cac hop

chét c6 Cong thic A-4.

SodoF
c-5
X
A
o= Ry H.N— R,
0“ R 07 A A A
F-1 R=OH F-3 F-4 A4

F-2 R = NMeOMe

Céc hop chét ¢6 Cong thirc A-4 duge st dung trong So d6 A trong d6 bién s6 A
cua Cong thirc (IA) hodc (IB) dugc xac dinh 13 5-metylspiro[2.3]hexan-5-yl ¢ thé duoc
didu ché nhu duoc mo ta trong So d6 F. Axit spiro[2.3]hexan-5-carboxylic (F-1) c6 ban
sin dugc chuyén hoa thanh amit Weinreb F-2 twong Gng bang su ngung tu duoc trung
gian boi HATU véi metoxy metylamin. Su kim loai hda cua heteroaryl halogenua C-5
trong d6 X 1a 16t hodc brom sau d6 1a sy phan ing véi F-2 thu duoc cac xeton ¢6 Cong
thie F-3. Su alkyl hoa sau do6 cua F-3 su dung alkyl halogenua (nhu iodometan hoac
iodoetan) va bazo thich hop sau d6 1a sy amin hoa khir str dung amoniac trong metanol

thu dugc cac hop chét c6 Cong thitc A-4 & dang hén hop triét quang.
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5
G-1 X=0H G-3 G-4 A-4
G-2 X =NMeOMe

Céc hop chit c6 Cong thirc A-4 duoc st dung trong So dd A trong do bién s6 A
ctia Cong thire (IA) hodc (IB) dugce xac dinh 1a oxazol duge thé dbi tai 2,5 ¢6 thé dugce
didu ché nhu dugc md ta trong So dd G. Cac axit cacboxylic ¢6 Cong thirc G-1, ¢6 ban
sin hodc duge diéu ché tir cac phuong phap di biét rd trong linh vuc k§ thudt, c6 thé
dugc ngung tu voi metoxy metylamin trong sy ¢6 mit cua HATU dé tao ra cac amit
Weinreb c6 Cong thitc G-2. Hop chit G-2 c6 thé dugc phan Gng véi chat phan tng
Grignard (nhu isopropyl magie bromua hodc xyclopentyl magie bromua) dé tao thanh
céc xeton c6 Cong thirc G-3 trong d6 R va R’ 1a metyl hodc R va R’ cuing v6i nguyén tur
cacbon ma chiing gin vao tao thanh vong Cs.sxycloalkan. Sy alkyl sau d6 cia G-3 su
dung alkyl halogenua (nhu iodometan hodc iodoetan) va bazo thich hop sau do 1a su
amin khir st dung amoniac trong metanol thu dugc cac hop chét c6 Cong thirc A-4 &

dang hdn hop triét quang.

So do H

o) o HO
)kﬂ/ EtO,C_ OH O
—_— —_—  —
EtO PN OEt
© 0 OH 07 DOEt
H-3 H-4

H-1 H-2

° F F F
-3 B-%
EtO RO HO HO
0 O O
H-5

H-6 R=Et (S) H-8 (R) H-8
H-7 R=Bn

Axit carboxylic cu thé D-1 dugc st dung trong So dd D trong dé bién s6 B cua
Cong thitc (IA) hodc (IB) dugc xac dinh la (S) hodc (R)-4,4-diflo-2-
metyltetrahydrofuran-2-yl c6 thé duoc diéu ché nhu dugc md ta trong So dd H. Sy allyl
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héa duoc trung gian bdi titan (IV) clorua cia etyl 2-oxopropanoate (H-1) c6 ban san voi
allyltrimetylsilan tao thanh etyl 2-hydroxy-2-metylpent-4-enoat (H-2). Su epoxit hoa
cta alken dau cling ctia H-2 st dung axit 3-cloperbenzoic sau d6 1a sy hoa vong ndi
phan t& dugc trung gian boi magie bromua tao ra etyl 4-hydroxy-2-
metyltetrahydrofuran-2-cacboxylat (H-4). Sy oxy héa sau d6 ctia rugu bac hai st dung
pyridiniun clochromat sau d6 1a su flo hoéa st dung dietylamino luu huynh trifluorua
thu duoc etyl 4,4-diflo-2-metyltetrahydrofuran-2-cacboxylat (H-6). Este H-6 dugc trao
dbi este v6i benzyl este H-7 ma sau d6 duge phén tich bang céch st dung HPLC bét déi
xung. Su xa phong héa sau d6 cua este thu dugc cac ddng phan ddi quang riéng ré H-8
ma ¢6 thé duoc st dung trong So dd D. Hoéa hoc 1ap thé tuyét dbi cua H-8 dugce thiét

1ap béi tinh thé hoc tia X don tinh thé (xem Fig. 3).

Sodol
| I
R R
Oy 0
. NH N/H N,
R4
-1 1-2 C-5

Céc 3-iodopyrazol dugc thé doi tai 1,4 ma c6 thé duogc sir dung trong cac phuong
phap luan tong hop duge md ta trong cac So dd C, D, va F ¢6 thé duoc diéu ché nhu
duoc mé ta trong So dd 1. Sy ibt hoa cua céc pyrazol duge thé tai 4 6 ban sn (I-1) su
dung NIS tao ra cac hop chét c6 Cong thuc I-2. Su N-alkyl hoa tiép theo cua I-2 véi
alkyl halogenua (vi du iodometan, iodoetan) sau d6 la su tach céac ddng phan ving bang
sdc ky thu dugc cac hop chit c6 Cong thic C-5 ma c6 thé duoc str dung trong céc

phuong phép luan tong hop duge md ta trong cac so do trén day.

SodoJ
Y |
R R
f“ — YLN
N N,
R4 R4
J-1Y =NH, c-5
J-2Y=H

Theo cach khac, cac 3-iodopyrazol dugc thé d6i tai 1,4 ma c6 thé duoc st dung

trong cac phuong phap luan téng hgp dugc mé ta trong céc So dd C, D, va F ¢6 thé
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duoc diéu ché nhu duoc mo ta trong So dd J. Cac 3-aminopyrazol dugc thé doi tai 1,4
(J-1) ¢6 thé duoc chuyén héa thanh céc hop chét c6 Cong thic C-5 qua phan ting
Sandmeyer su dung natri nitrit va kali iodua. Céac hop chét c6 Cong thirc C-5 cling c6

thé duoc diéu ché qua su it hoa truc tiép cac pyrazol dugc thé d6i tai 1,4 J-2 ¢ ban

san str dung NIS.
Sodo K
|
H A OHC._{ {
| N —— | N— || N
N N N
R4 R4 R4
K-1 K-2 K-3

Theo su thay dbi khéc, cac 3-iodopyrazol duge thé doi tai 1,4 duoc sir dung trong
So dd C-D va So dd F c6 thé duge diéu ché nhu dugc mé ta trong So do K, cu thé 1a Ry
= Rs = metyl. 3-Iodo-1-metyl-1H pyrazol, K-1 ¢6 thé duoc formyl hoa theo cach dong
phan ving véi chat phan tmg Vilsmeier dé thu dugc 3-iodo-1-metyl-1H-pyrazol-4-
carbaldehyt (K-2), ma dén luot né c6 thé duge khir (TFA, trietylsilan) dé thu dugce 3-
iodo-1,4-dimetyl-1H-pyrazol, K-3.

SodoL
Re Re
A Br\K(
- - S
Nx N
L-1 C-5

Céc 4-bromothiazol dugc thé d6i tai 2,5 dugc str dung trong So dd C-D va So d6
F ¢6 thé duoc diéu ché nhu duoc mb ta trong So dd L. Su brom hoéa cac thiazol dugc

thé doi tai 2,5 L-1 c6 ban san sur dung NBS thu dugc cac hop chét c6 Cong thuc C-5.
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So doM

:<>" o P A4 B o P
B
N \ Cl NH HZN)\A A
2 o 7\ N A
NH — N NH H
R o— _ _
o t-BuO o— t-BuO o—

B-1 R=ClI M-3 M-4
M-1 R = Ot-Bu

O 1 O
R o 5
Rz 7 N)\A
M-4 —> NI SENERY
R! —
N 0-R

RZ ©
M-6 R= CH,
A5 R=H

Theo céch khéc, cac hop chét c6 Cong thie (IA) va (IB) ¢6 thé duoc didu ché
nhu dugc md ta trong So dd M. su este hoa cua 4-clo-3-metoxypicolinoyl clorua (B-1)
¢6 ban sén trong cac didu kién bazo tao ra tert-butyl 4-clo-3-metoxypicolinat (M-1). Su
ghép ciip Buchwald gifta M-1 va 3-amino-4-etoxyxyclobut-3-en-1,2-dion (M-2) c6 ban
s&n sau d6 12 su thé thom & nhan véi cac amin A-4 dan dén cac hop chit M-4. Sy thuy
phan este trong cac diéu kién axit sau d6 12 sy amit hoa dugc trung gian béi HATU véi
cac amin B-2 va sy O-khtr metyl st dung magie bromua thu duoc cdc hop chét ¢6 cong

thitc A-5.

Sodo N
0 o
R g
N)\A N)\A
N N—NH H — NON—NHH
R — R —
N OH B 0-R
A-5 N-1 R = CH,OP(0)(OtBu),

N-2 R = CH,OP(O)(OH),

Céc hop chat c6 Cong thic (IA) va (IB) trong d6 Rs 1a —CH,OP(O)(OH), c6 thé
duoc didu ché nhu duge mé ta trong So dd N. Su alkyl héa cua cac hop chét c6 cong

thitc A-5 vé6i di-tert-butyl (clometyl) phosphat c6 ban san trong céc diéu kién bazo tao
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thanh N-1. Su phan tach tiép theo clia cac nhém bao vé tert-butyl este trong cdc didu
kién axit hodc trung tinh din dén hop chat N-2.

Vi du thue hién sang ché

Séang ché s& duoc hiéu 16 rang hon bang su tham chiéu dén cac vi du sau day, ma
chi don thuan dugc bao g@)m cho muc dich minh hoa céac khia canh va cic phuong an
nhét dinh ctia séng ché, va khong nham dé giGi han sang ché. Phan sau ddy minh hoa
su tbng hop cac hop chat khac nhau theo sang ché. Cac hop chét khac nam trong pham
vi ctia sang ché co thé dugc didu ché bang cach sir dung cdc phuong phap dugc minh
hoa trong ph?m Vi du nay va cac so dd, mdt minh hoic két hop véi cac k¥ thuat thuong

da biét trong linh vuc k§ thuét.

Céc thi nghiém thudng dugc thuc hién trong didu kién khi quyén tro (nito hodc
argon), cu thé trong cac trudng hop ma cac chét phan ung nhay oxy hodc 4m do hoic
cac chit trung gian dugc sir dung. Cac dung mdi va cac chét phan tmg c6 ban san thudng
duoc st dung ma khong tinh ché thém, bao gdm céc dung méi khan khi thich hop. S6
liéu phd khdi duoc bao céo tir thit bi do kiém séc ky 16ng- phd khéi (LCMS), su ion
héa héa hoc & ap suét khi quyén (APCI) hodc sic ky khi-phd khdi (GCMS). Céc su
nhay hoa hoc dbi véi sb liéu cong huong tir hat nhan (NMR) duoe biéu dién theo phan
triéu (ppm, 8) dugc tham chiéu dén cac dinh du tir cac dung moi duge sir dung. Céc
hang s6 ghép cap (gid tri J) duge bao céo theo Hertz. Déi v6i cac quy trinh tham chiéu
su tdng hop trong céc Vi du khéc, cac didu kién phan tmg (do dai phan tmg va nhiét do)
c6 thé thay dbi. N6i chung, cac phan img duoc theo sau bdi phép sdc ky 16p mong hodc
phd khéi , va duge thye hién dé phan tich khi thich hop. Sw tinh ché c6 thé thay doi giita
cac thi nghiém: néi chung, cac dung méi va ti 1¢ cac dung méi duge st dung cho cac

chét rira giai/gradien duoc chon dé tao ra cac Rf hodc thoi gian Iuu (RetT) thich hop.

Céc hop chét theo sang ché duoc dat tén bang Chemdraw Professional phién ban

16.0 hodc céc tén dugc cho ma rd rang la théng nhat véi danh phap Chemdraw.

Cac tir viét tit sau day duoc st dung & diy: DCM: diclometan; DAST:
(dietylamino)lvu huynh triflorua; DEA, dietylamin; DIPEA: diisopropyletylamin;
DMF: dimetylformamit; EtOAc: etyl axetat; EtOH: etanol; HATU: 1-
[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxit
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hexaflophosphat; IPA: rugu isopropyl; HPLC: sic ky long cao ap; LHMDS: lithi
hexametyldisilazit; MeOH: metanol; MTBE: metyl tert-butyl ete; NMM: N-
metylmorpholin; NIS: N-iodosucxinimit; PCC: pyridinium clochromat; PE: ete dau mo;
SFC: séc ky 16ng sidu t6i han; TBAL: tetrabutyl amoni iodua; TEA: trietylamin; TFA:

axit trifloaxetic; va THF: tetrahydrofuran.

Cac phuong phap SFC sau ddy dugc sir dung. Phuong phap SFC A: Tech OD-H
bat ddi xtmg 250 mm x 4,6 mm x 5 pm, 5 dén 60% NH4* 0,2% (7 N trong MeOH) trong
EtOH, 3,0 mL/phut. Phuong phap SFC B: Chiralpak AD-3 50 mm x 3 mm X 3 pm, 5
dén 40% DEA 0,05% trong EtOH, 2,5 mL/phut, 40°C. Phuong phéap SFC C: Chiralcel
OD 250 mm x 4,6 mm x 5 pm, 5 dén 60% NH4* 0,2% (7 M trong MeOH) trong EtOH,
3,0 mL/phut. Phuong phap SFC D: Chiralpak AD-3 150 mm x 4,6 mm x 3 pm, 5 dén
40% DEA 0,05% trong EtOH, 2,5 mL/phut, 40°C. Phuong phap SFC E: Chiralcel OJ-
H150 mmx 4,6 mmx 5 um, 5 dén 40% DEA 0,05% trong EtOH, 2,5 mL/phut, 40°C.
Phuong phéap SFC F: Chiralcel OD-3 100 mm x 4,6 mm x 3 um, 5 dén 40% DEA 0,05%
trong EtOH, 2,8 mL/phut, 40°C. Phuong phdp SFC G: Chiralpak AD-3 150 mm x 4,6
mm x 3 pm, 5 dén 40% DEA 0,05% trong IPA, 2,5 mL/phit, 40°C. Phuong phéap SFC
H: Chiralcel OD-3 150 x 4,6 mm I.D. 3 pm, 5 dén 40% DEA 0,05% trong EtOH, 2,5
mL/phut, 40°C). Phuong phap SFC I: REGIS (s,s) WHELK-O1 250 mm x 30 mm x 5
um 40% DEA 0,05% trong EtOH, 2,5 mL/phut, 35°C. Phuong phap SFC J: Chiralpak
AS-3 150 x 4,6 mm x 3 pm, 5 dén 40% DEA 0,05% trong EtOH, 2,5 mL/phit, 35°C.
Phuong phap SFC K: Chiralpak AS-3 100 x 4,6 mm X 3 pm, 5 dén 40% DEA 0,05%
trong EtOH, 2,8 mL/phut, 40°C. Phuong phap SFC L. Lux Amyloza W-1, 250 mm X
4,6 mm, 5 pm, 5 dén 60% NH; 0,2% trong EtOH, 3 mL/phut. Phwong phdp SFC M.
Lux xenluloza, 150 mm x 4,6 mm, 3 pm, 5 dén 40% MeOH, 2 mL/phut. Phwong phap
SFC N: Chiralpak AD-3 150 mm x 4,6 mm x 3 um, 5 dén 40% etanolamin 0,1% trong
EtOH, 2,5 mL/phut.

Céc phuong phap HPLC sau day dugc sir dung. Phuong phap HPLC A: Chiralcel
OD-RH, 150 mm x 4,6 mm X 5 um, 10 dén 80% MeCN trong TFA 0,069% trong H>O,
0,8 mL/phut, 30°C. Phuong phap HPLC B: Chiralpak AS-RH, 150 mm x 4,6 mm X 5
um, 10 dén 80% MeCN trong TFA 0,069% trong H20O, 0,8 mL/phut, 30°C.
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Vidul

(R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit

Budce 1A. 1-Metylxyclopentan-1-cacbonitril

Dung dich cia LHMDS (280 mL, 280 mmol, dung dich 1M trong THF) tai -
70°C duogc bd sung theo giot dung dich cta xyclopentancacbonitril (26,67 g, 280,3
mmol) trong THF (20 mL) qua 15 phut. Sau khi khudy trong 30 phut, iodometan (59,7
g, 26,2 mL, 420 mmol) dugc bd sung theo giot, va phan tng duoc phép lam 4m dén
nhiét do méi trudng xung quanh va dugc khudy trong 16 gio. Dung dich mau vang tao
thanh duge 1am ngudi dén 0°C va duoc dimg bang dung dich NH4Cl nuéce bao hoa (200
mL) va nuée (100 mL). Hon hop duge chiét bing MTBE (2,5 L x 2), va c4c chét chiét
hitu co két hop dugc rira bang nudc mudi (1 L), dugc lam kho qua NaxSOs, va duge
loc. Chéat loc dugc cd trong chan khong. San phém thod duogc tinh ché hai lan st dung
séc ky cot silica gel (100% ete diu mo) dé thu dugc 60 g (65%) hop chét theo tiéu dé &
dang dau mau vang. '"H NMR (400 MHz, CDCl) 8 2,20-2,10 (m, 2H), 1,90-1,70 (m,
4H), 1,65-1,55 (m, 2H), 1,41 (s, 3H).

Bude 1B. 1-Metylxyclopentan-1-carbaldehyt

Dung dich cia DIBAL-H (824 mL, 824 mmol, 1 M trong toluen) tai -65°C dugc
bd sung theo giot dung dich cua 1-metylxyclopentan-1-cacbonitril (30 g, 275 mmol)
trong DCM (30 mL). Hon hop nay dugce khudy tai ciing nhiét d9 trong 30 phut. Phan
tmg duoc dimg bang dung dich NH4Cl nuée bdo hoa (1 L) tai -40°C va duoc khudy
manh tai 25°C trong 10 phit. Hon hop dugc pha lodng véi DCM (1 L), va sau d6 duoc
loc va céc chét rin duoc rira bang DCM (500 mL x 3). Chét loc két hop duoc rira bang
nude mudi (1 L), dugc 1am kho qua NazSO4, duge loc va dugc ¢ trong chan khong dé

thu duoc hop chét theo tiéu dé & dang dung dich trong DCM/toluen (3/2, 2 L). Dung
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dich nay dugc st dung truc tiép ma khong can tinh ché thém gia dinh 1a hiéu suét dinh
lugng. 'H NMR (400 MHz, CDCls) § 9,59 (s, 1H), 2,15-2,01 (m, 2H), 1,80-1,75 (m,
4H), 1,55-1,45 (m, 2H), 1,25 (s, 3H).

Budc 1C. (S,E)-2-Metyl-N-((1-metylxyclopentyl)metylen)propan-2-sulfinamit

Dung dich ctia 1-metylxyclopentan-1-carbaldehyt (30,8 g, 275 mmol) trong
DCM/toluen (3/2, 2,0 L) tai 20°C dugc bd sung titan (IV) ethoxit (163 g, 717 mmol).
Phan Gng dugc khudy trong 20 phut, va sau d6 (S)-2-metylpropan-2-sulfinamit (33,3 g,
275 mmol) dugc bd sung. Hon hop tao thanh dugce khudy tai nhiét 6 méi trudng xung
quanh trong 16 gio. Phan tmg duoc dung bang nuée (250 mL). Hon hop dugce loc va
c4c chét rdn duoc rira bang THF (3 L x 3). Céc 16p hitu co két hop duoc c6 trong chan
khong. San phdm thd =duoc tinh ché bing sic ky cot silica gel (100% ete dau mo) dé
thu duoc 44,89 g (38%) hop chét theo tiéu d& & dang ddu mau vang nhat. LCMS m/z
216,3 [M+H]*. 'TH NMR (400 MHz, CDCls) 8 7,94 (s, 1H), 1,93-1,85 (m, 2H), 1,80-
1,60 (m, 4H), 1,55-1,45 (m, 2H), 1,21 (s, 3H), 1,20 (s, 9H).

Budc 1D. 3-Iodo-1,4-dimetyl-1H-pyrazol
Puong A

3-Iodo-1,4-dimetyl-1H-pyrazol. Dung dich cua 1,4-dimetyl-1H-pyrazol-3-amin
(1,0 g, 8,6 mmol) trong HCI déc (7,15 mL) tai 0°C duoc bd sung dung dich cua natri
nitrit (1,22 g, 17 mmol) trong nude (1,78 mL) qua 5 phut. Dung dich kali iodua (3,57
g, 21,5 mmol) trong nudc (3,6 mL) sau d6 duoc b sung theo giot qua 5 phut. Hon hop
duoc khudy tai 0°C trong 30 phut, va sau d6 dugc 1am Am dén nhiét d6 mdi trudong xung
quanh va dugc khudy trong 2 gio. Hén hop phan (g dugc pha loang véi THF (8 mL)
va nude (8 mL), va duge chiét bing EtOAc (30 mL x 4). Céc chat chiét hitu co két hop
dugc rira bang dung dich NaxS,03 nude bdo hoa (30 mL x 2) sau d6 1a nuée (30 mL)
va nude mubi (30 mL), duge 1am kho qua NaxSOs, duoc loc va duge co trong chan
khong. San phdm tho dugc tinh ché bang séc ky cot silica gel (0 dén 60% EtOAc trong
heptan) dé thu dugc 988 mg (52%) hop chit theo tiéu dé & dang chit ran mau tring.
LCMS m/z 223,0 [M+H]*. 'TH NMR (400 MHz, CDCl3) & 7,05 (s, 1H), 3,87 (s, 3H),
1,98 (s, 3H).
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buong B

Buéec 1. 3-Iodo-1-metyl-1H-pyrazol-4-carbaldehyt. POCls (45,0 mL, 481 mmol)
dugc bd sung vao dung dich ctia 3-iodo-1-metyl-1H-pyrazol (25 g, 120,2 mmol) trong
DMF (150 mL) tai 0°C. Sau 10 phut, phan ing dugc gia nhiét dén 65°C trong 18 gid.
Dung dich NaH>PO4 (50 g trong 200 mL) dugc bd sung vao phan tmg tir tir, dam bao
nhiét do duoc gitr gitta 25-35°C va pH khong 16n hon 4. Sau khi bd sung, phan tmg
duge khudy tai nhiét do phong trong 45 phit va sau do tao thanh bazo bing céch b
sung cAn than Na;CO3 bio hoa. Hon hop ¢6 nuée duge chiét bang EtOAc. Lép hitu co
dugc rira b%mg nude mudi, duge 1am kho va duoc loc. Chét loc duoc cb. DAau mau vang
tao thanh duoc tai két tinh tir EtOAc/heptan dé thu duoc 28,4 g (88%) hop chat theo
tiéu @& & dang chit rin mau nau vang. "H NMR (400 MHz, CDCls) § 9,67 (s, 1H), 7,84
(s, 1H), 4,00 (s, 4H).

Budc 2. 3-Iodo-1,4-dimetyl-1H-pyrazol. Trietylsilan (5,08 mL, 0,32 mmol) va
TFA (1,36 mL, 0,18 mmol) dugc b sung vao hdn hgp ctia 3-iodo-1-metyl-1H-pyrazol-
4-carbaldehyt (1,0 g, 0,042 mmol) trong clobenzen (10 mL). Hon hop duoc gia nhiét
dn 50°C qua dém. HOn hop phan ting duge 1am ngudi dén nhiét d6 phong va NaHCO;
nuée bio hoa duge bd sung. Hon hop duge chiét bang EtOAc. Lép hitu co dugc rira
béng nude mudi, duoc 1am khd (Na2SO4) va dugc loc. Chét loc dugc cd va cin duoc
tinh ché bing sic ky cot silica gel (EtOAc/heptan) dé thu dugc 0,64 g (68%) hop chat
theo tiéu dé. 'H NMR (400 MHz, CDCls) & 7,08 (s, 1H), 3,90 (s, 3H), 2,01 (s, 3H).

bPuong C

Budc 1: 3-Iodo-4-metyl-1H-pyrazol. NIS (2196,0 g, 9,76 mol) dugc bb sung
theo phan vao dung dich ctia 4-metyl-1H-pyrazol (800,0 g, 9,76 mol) trong DMF (5 L)
giit nhiét d dudi 25°C. Hdn hop dugc khudy tai 25°C trong 20 gio. Hai mé duoc két
hop. Céc hbn hop két hop nay duoc rét vao trong nude (20 L) va sau d6 dugc chiét bang
MTBE (5 L x 5). Céc 16p hitu co két hop dugc rira bing nude mudi (5 L x 3), dugc 1am
kho qua NaxSO4 va duoc loc. Chét loc duoc c6 trong chan khong, va cin duge tin nho
bing ete diu moé/BtOAc (5 L, 10: 1). Huyén phit duoc khudy tai 16°C trong 2 gio va

sau d6 dugc loc. Chét ran thu duoc duge 1am kho trong chan khong dé thu duoc 1280,0
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g (32%) hop cht theo tiéu d& & dang chét rdn mau vang nhat. 'H NMR (CDCls, 400
MHz) § 7,42 (s, 1H), 2,07 (s, 3H).

Budc 2. 3-iodo-1,4-dimetyl-1H-pyrazol. Huyén phu cua 60% NaH trong dau
khoang (165,0 g, 4,12 mol) trong THF khan (4,5 L) dugc bd sung hdn hop cua 3-iodo-
4-metyl-1H-pyrazol (710,0 g, 3,41 mol) trong THF khan (1,5 L) theo giot tai 0°C. Hén
hop duoc khudy tai 10°C trong 1 gid. Iodometan (496,0 g, 3,49 mol) dugc bd sung theo
giot vao hdn hop tai 0°C. Hon hop tao thanh dugc khudy tai 20°C trong 16 giod. Phan
ting duoc dimg bang nuée (4,5 L) va duge chiét bang EtOAc (2,5 L x 3). Céc 16p hiru
co két hop duoc 1am kho qua NaxSO4 va duoc loc. Chét loc dugc cb trong chan khong.
Can duoc tinh ché bing sic ky cot silica gel (ete ddu mo:EtOAc = 10:1 dén 1:1) dé thu
duoc hai phan doan. Phan doan thit nhét (150 g) dugc pha lodng vdi ete dau mo (200
mL) va dugc khudy tai 10°C trong 30 phut. Huyén phil duoc loc. Chat rin duge ria
bing ete dau mé (100 mL) va duge lam khd trong chan khong dé thu dugc 100,0 g hop
chét theo tiéu dé & dang chit rin mau tréng. Chét loc duoc ¢ trong chan khong, dugc
két hop vé6i phan doan thir hai (1300 g), va duge tinh ché bang sic ky cdt silica gel (ete
diu mo: EtOAc = 10: 1 dén 1:1) dé thu dugc hop chit mong mudn bd sung (500,0 g).
Hop chét nay duoc pha lodng vdi ete dau mo (800 mL) va duoc khudy tai 10°C trong
30 phut. Huyén phu dugc loc. Banh loc duoc rira béng ete ddu mo6 (500 mL) va dugc
Jam kho trong chan khong dé thu dugc 440,0 g hop chét theo tidu d& & dang chét rin
mau tring. Tdng hiéu suit 1a 540 g (35,6%). LCMS m/z 222,8 [M+H]". '"H NMR
(CDCls, 400 MHz) 8 7,04 (s, 1 H), 3,86 (s, 3H), 1,97 (s, 3 H).

Budc 1E. (S)-N-((R)-(1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)-2-

metylpropan-2-sulfinamit

3-Iodo-1,4-dimetyl-1H-pyrazol (33 g, 148,6 mmol) trong THF (50 mL) duoc bd
sung qua 1 gi& vao dung dich cta 1,0 M iPrMgCl1-LiCl trong THF (189 mL, 189 mmol)
duy tri nhiét do bén trong tai 0-5°C trong diéu kién nito. Sau 1 gio, (S,E)-2-metyl-N-
((1-metylxyclopentyl)metylen)propan-2-sulfinamit (20 g, 92,85 mmol) trong THF (50
mL) duogc bd sung va hdn hop duoc khudy tai 25°C trong 18 gio. Phan tng duoc lam
ngudi dén 0°C va axit axetic 10% duoc bd sung. Lép hitu co dugce tach va duoc c6 mot

phén. MTBE va nudc duge bd sung. Hon hop dugc khudy trong 10 phut va cac 16p
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duoc tach. Lép hitu co duge cd dé thu duge hop chit theo tidu dé (d6 tinh khiét 66%)

ma duoc st dung trong bude tiép theo ma khong can tinh ché thém.
Budc 1F. (R)-(1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanamin

(S)-N-((R)-(1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)-2-
metylpropan-2-sulfinamit tho (231 g) duoc tao huyén pht trong MTBE (300 mL), dugc
1am ngudi dén 10°C, va HCI dac (38,4 mL, 2 eq) dugc b sung. Hon hop dugc khudy
tai 10-20°C trong 1 gid va sau d6 duoc pha loang véi nude (300 mL). Céc 16p duge
tach va 16p hitu co duge loai bo. Lép nude duoc tao tinh bazo véi NaOH 20% dén do
pH 11-13 va duge chiét bing MTBE (2 x 300 mL). Cac 16p hitu co két hop duge 6 dé
thu duoc 120 g hop chit theo tiéu ¢ & dang dAu. Hoa hoc 1ap thé tuyét dbi ctia hop chat
theo tiéu dé duoc 4n dinh dua trén sy phan tich trang thai chuyén tiép mo& nhu duoc mo
ta trong tai lidu (Robak, M. T.; Herbage, M. A. Ellman, J. A. Chem. Rev. 2010, 110,
3600) va dugc khéng dinh theo dinh nghia bdi phan tich amit ciia Mosher.

Bude 1G. Mubi cua axit (R)-(1,4-Dimetyl-1H-pyrazol-3-yl)(1-

metylxyclopentyl)metanamin L-pyroglutamic

Axit L-pyroglutamic (77,7 g, 0,6 mol) dugc b6 sung vao dung dich (R)-(1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanamin (100 g, 0,48 mol) trong THF
(1,3 L) tai 10-20°C. Hn hop dugc gia nhiét dén 50°C va dugc khudy trong 2 gid, sau
d6 dugc lam ngudi dén 25°C qua 18 gio. Chét rén duoc loc va duge rira béng THF (890
mL). Chét rn duoc 1am kho trong chan khéng tai 45°C trong 6 gio dé thu duoc 259,6
g (88%) hop chét theo tidu dé. "H NMR (400 MHz, DMSO-de) § 7,58 (br. 5., 1H), 7,40
(s, 1H), 3,93 (s, 1H), 3,87-3,84 (m, 1H), 3,77 (s, 3H), 2,27-2,14 (m, 1H), 2,12-2,02 (m,
2H), 1,98 (s, 3H), 1,96-1,84 (m, 1H), 1,70-1,48 (m, 6H), 1,42-1,31 (m, 1H), 1,08-1,02
(m, 1H), 0,97 (s, 3H). SFC bét ddi xting (phuong phap SFC M) RT = 3,81 phut, 99%

cc.

Budc 1H. 4-((2-Etoxy-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit

4-((2-Etoxy-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit dwoc diéu ché nhu duoc mé ta trong W0O/2010/131145.
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Budc 11 (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit

Hoén hop cua 4-((2-etoxy-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit (180 g, 590 mmol), mubi cua axit (R)-(1,4-dimetyl-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metanamin L-pyroglutamic (209 g, 625 mmol), EtOH (1L) va
DIPEA (205 mL, 1180 mmol) dugc khudy tai 20-30°C trong 2 gio. HOAc (23,8 mL,
416 mmol) dugc bd sung dé didu chinh do pH dén 6-7. Hén hop phan ting sau d6 duge
c6 trong diéu kién 4p suat giam dén khoang mot ntra thé tich. Hon hop dugc pha lodng
véi nude (3,2 L) va duge khuéy trong 1,5 gio. Chét rén thu duoc duoc loc, duge rua
bang nude va sau d6 dugc 1am kho trong chan khong tai 40-50°C trong 20 gid dé thu
duoc 256 g (93%) hop chat theo tidu @& & dang chit rdn mau vang. LCMS m/z 467.4
[M+H]*. "TH NMR (400 MHz, DMSO-de) & 11,59 (br. s., 1H), 9,92 (br. s., 1H), 9,16 (s,
1H), 8,03-8,00 (m, 2H), 7,43 (s, 1H), 5,33 (d, J = 10,0 Hz, 1H), 3,80 (s, 3H), 3,18 (s,
3H), 3,05 (s, 3H), 2,00 (s, 3H), 1,80-1,50 (m, 6H), 1,20-1,15 (m, 1H), 1,14-1,09 (m,
1H), 1,08 (s, 3H). [0]*°> =-78,4 (c = 1,0, MeOH). SFC bét dbi xtmg (phuong phap SFC
N) RT = 4,77 phut, 98,5% ee. Cau hinh tuyét dbi dugc thiét 14p bing phan tich tia X
don tinh thé (Fig. 1).

Vidu?2

(8)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit

Hop chat theo tiéu d& dugc didu ché tuong tw nhu Vi du 1 st dung (R)-2-
metylpropan-2-sulfinamit. LCMS m/z 467,4 [M+H]+. "H NMR (400 MHz, DMSO-ds)
§ 9,18 (br. s., 1H), 8,12-7,85 (m, 2H), 7,43 (s, 1H), 5,34 (d, J = 10,0 Hz, 1H), 3,80 (s,
3H), 3,15 (br. s., 3H), 3,05 (br. 5., 3H), 1,98 (s, 3H), 1,74-1,52 (m, 6H), 1,41-1,27 (m,
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1H), 1,23-1,15 (m, 1H), 1,08 (s, 3H). [a]®p = + 88,49 (c = 0,5, MeOH). SFC bat doi
xung (phuong phdp SFC F) RT = 5,45 phut, 100% ee.

Vidu3

(R)-4-((2-(((1,4-Dimetyl- 1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N-isopropyl-N-metylpicolinamit

Budc 3A. 4-Clo-3-metoxypicolinoyl clorua

Dung dich ctia axit 4-clo-3-metoxypicolinic (5,0 g, 30 mmol) trong DCM (59
mL) tai 0°C duogc bd sung theo giot oxalyl clorua (8,46 g, 5,71 mL, 66,6 mmol). Hdn
hop tao thanh dugc lam Am dén nhiét do mai trudng xung quanh va dugce khudy trong
2 gi6. Phan ung dugc c6 trong chan khong dé thu duoc 5,49 g (100%) hop chét theo
tiéu dé & dang chét rAn mau vang nhat. Chét tho duoc sir dung truc tiép o budc tiép theo
ma khong can tinh ché thém. "H NMR (400 MHz, CDCls) § 8,43 (d, J = 5,1 Hz, 1H),
7,71-7,51 (m, 1H), 4,01 (s, 3H).

Buéc 3B. 4-Clo-N-isopropyl-3-metoxy-N-metylpicolinamit

Dung dich ctia 4-clo-3-metoxypicolinoyl clorua (175 g, 0,85 mol) trong DCM
(500 mL) duoc bd sung EtsN (172 g, 1,7 mol) tai 0°C. N-Metylpropan-2-amin (62 g,
0,85 mol) sau d6 dugc bd sung gift nhiét do bén trong dudi 10°C. Hon hop dugc khuay
tai 15°C trong 16 gid. Nudce (500 mL) duoc bd sung, va 16p hitu co duge tach. Lop
nuée duge chiét bang DCM (200 mL x 2). Cac chét chiét hiru co két hop duoc rira bang
nude mudi (500 mL), dugc lam kho qua Na2SO4, dugce loc, va dugc ¢d trong chan khong
dé thu duoc 153 g (74%) hop chét theo tiéu d& ¢ dang ddu mau nau. San pham tho dugc

str dung truc tiép ma khong can tinh ché thém.
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Bude 3C. tert-Butyl (2-(isopropyl(metyl)carbamoyl)-3-metoxypyridin-4-yl)cacbamat

Dung dich cta 4-clo-N-isopropyl-3-metoxy-N-metylpicolinamit (153 g, 0,63
mol) trong dioxan (1 L) duoc bd sung NHzBoc (88,5 g, 0,76 mol) va KoCOs (130 g,
0,95 mol). Hon hop dugc suc béng N, vaPd(OAc): (11,3 g, 0,05 mol) va xantphos (36,4
g, 0,063 mol) dugc bd sung. Hon hop duge gia nhiét dén 120°C va duoc khudy trong
16 gio. Phan tmg duoc lam ngudi dén 20°C va duoc loc qua Celite. Chét loc duoc cd
trong chin khong. Cén dugc tach phan gitta EtOAc (500 mL) va nudce (500 mL). Lép
hitu co duogc tach va duge rra bﬁng nude mudi (500 mL), dugc lam kho qua NazSOs,
va duoc loc. Chét loc dugc cd trong chan khong, va san phém th6é duoc tinh ché bé‘mg
séc ky cot silica gel (50 dén 66% EtOAc trong ete dau mo) dé thu duge 160 g (78%)
hop chét theo tidu d& & dang chat rin mau vang. "H NMR (400 MHz, CDCl3) § 8,24—
8,20 (m, 1H), 8,07-8,04 (m, 1H), 7,24 (s, 1H), 5,03-5,00 (m, 0,4H), 3,90 (s, 3H), 3,66—
3,63 (m, 0,6H), 2,98 (s, 1,7H), 2,69 (s, 1,3H), 1,54 (s, 9H), 1,25-1,20 (m, 3H), 1,16-
1,13 (m, 3H).

Buéc 3D. 4-Amino-N-isopropyl-3-metoxy-N-metylpicolinamit

Dung dich cta tert-butyl (2-(isopropyl(metyl)carbamoyl)-3-metoxypyridin-4-
yl)cacbamat (160 g, 0,50 mol) trong EtOAc (320 mL) dugc bb sung HCI/EtOAc (4,0
M, 750 mL). Hon hop duoc khudy tai 20°C trong 4 gid. Phan tng dugc ¢6 trong chan
khong dé thu duge 150 g (>100%) hop chét theo tiéu dé & dang chét ran mau nau. Chét

thd duoc st dung tryc tiép ma khong can tinh ché thém.
Buéc 3E. 4-Amino-3-hydroxy-N-isopropyl-N-metylpicolinamit

Dung dich ctia 4-amino-N-isopropyl-3-metoxy-N-metylpicolinamit (150 g, 0,67
mol) trong DCM (1,5 L) dugc bd sung TBAI (168 g, 0,47 mol). Hon hop duoc 1am
ngudi dén 0°C va dung dich ctia BBrs (420 g, 1,68 mol) trong DCM (500 mL) dugc bd
sung theo giot gitt nhiét dd bén trong dudi 10°C. Phan tng dugc khudy tai 20°C trong
16 gio. Phan ung dugc dung béng dung dich NaHCO3 nude bdo hoa (2,5 L) va dugc
didu chinh d6 pH dén 6~7. Lép hitu co dugc tach va duge rira bing nude (500 mL). Cac
16p nude két hop duoc chiét nguoc lai bing DCM (1 L x 2). Céc chét chiét hitu co két
hop dugc ¢d trong chan khong, va cin duoc xu ly bang DCM : MeOH = 10:1 (2 L)
trong 2 gio. Hon hop duge loc va chét loc dugc cd trong chan khong. Can duge xu ly
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bang DCM : MeOH = 10:1 (600 mL) trong 1 h, va hén hop duoc loc. Chét loc dugc cd
trong chan khong dé thu duoc 140 g (99%) hop chit theo tidu d& & dang chat rdn mau
hdng. Chét thé dugc st dung tryc tiép ma khong can tinh ché thém.

Budc 3F. 4-((2-Etoxy-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N-isopropyl-N-

metylpicolinamit

Dung dich ctia 4-amino-3-hydroxy-N-isopropyl-N-metylpicolinamit (140 g, 0,67
mol) trong EtOH (1,4 L) dugc bd sung DIPEA (147 g, 1,14 mol) va 3,4-
dietoxyxyclobut-3-en-1,2-dion (159 g, 0,94 mol). Hén hop duge gia nhiét dén 35°C va
duoc khudy trong 16 gi. Hon hop phan tmg dugc loc va chét loc duoc bao quan dé cho
st dung sau nay. Banh loc dugc hoa tan trong nude (500 mL) va duge diéu chinh do
pH dén 6 bing HCI (dung dich nude 1,0 M), va dugc chiét bang DCM (500 mL x 2).
Céc chét chiét DCM két hop dugc rira bang nude mudi (1L), duge 1am khd qua NazSOs,
duoc loc va duoc c6 trong chan khong. Cén duge tan nho biang MTBE (500 mL) trong
2 gidy, va sau d6 duoc loc dé thu dugc 73 g (33%) hop chét theo tiéu dé & dang chét rdn
mau vang. Chét long gbc dugce két hop v6i chét loc duge phan tach trude do va duoc
¢ trong chan khong. Can dugc tinh ché bang sic ky cot silica gel (25 dén 50% EtOAc
trong ete dau mo) dé thu duge thém 30 g (13%) hop chét theo tiéu d& & dang chit ran
mau vang. LCMS m/z 334,2 [M+H]*. 'THNMR (400 MHz, CDCl3) § 13,30 (s, 1H), 8,09
(s, 1H), 8,01-7,90 (m, 2H), 5,85-5,80 (m, 0,5H), 4,95—4,88 (m, 2,5H), 3,50-3,31 (m,
1,5H), 3,03-2,95 (m, 1,5H), 1,55-1,50 (m, 6H), 1,42-1,32 (m, 3H).

Buéc 3G. (S)-N-((R)-(1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)-2-

metylpropan-2-sulfinamit

Binh d4y trong dugc 1am kho trong 16 duoc nap i-PrMgCI-LiCl (67 mL, 87,1
mmol, dung dich 1,3 M trong THF). Dung dich nay duoc lam ngudi dén 0°C, va sau dé
dung dich cia 3-Todo-1,4-dimetyl-1H-pyrazol (15,5 g, 69,7 mmol) trong THF (90 mL)
duoc bd sung theo giot qua 15 phit qua phéu b sung. Phan Gmg dugc 1am 4m dén nhiét
do mdi truong xung quanh va dugc khudy trong 1 gio. Hon hop duge 1am ngudi tré lai
dén 0°C, va (S,E)-2-metyl-N-((1-metylxyclopentyl)metylen)propan-2-sulfinamit (Bude
diéu ché 1C) (10,0 g, 46,4 mmol) dugc bd sung theo giot qua 5 phuit. Hon hop duge lam
4m dén nhiét d6 moi trudng xung quanh va dugc khudy trong 18 gid. Hon hop phan
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mg duoc rot tir tir vao trong dung dich NH4Cl nurée bo hoa (300 mL) tai 0°C. Hon hop
sau d6 duogc chiét bang EtOAc (350 mL x 2). Céc chét chiét hiru co két hop duge lam
kho6 qua NaxSOs, dugc loc va duge co trong chan khong. Déu thé duoc hép thu trong
MTBE (50 mL) va heptan (100 mL) dé thu duoc dung dich ddng nhat, ma dugc ¢ trong
chéan khong dé thu duoc chét rdn. Chét ran nay duoc tao huyén pht trong heptan (50
ml) va sau d6 dugc cd trong chan khong. Quy trinh nay duoc lap lai hai 14n, va huyén
phi cubi cling trong heptan (50 mL) duoc 1am ngudi dén 0°C dé cho phép tao thanh
nhidu chét rén hon. Huyén phu duoc loc dé thu dugc 11,5 g (80%) hop chat theo tiéu
@& & dang chét rin mau tring. LCMS m/z 312,2 [M+H]*. '"H NMR (500 MHz, DMSO-
de) 8 7,34 (s, 1H), 4,37 (d, J = 6,5 Hz, 1H), 4,10 (d, ] = 6,4 Hz, 1H), 3,72 (s, 3H), 1,96
(s, 3H), 1,72-1,51 (m, 6H), 1,44-1,35 (m, 1H), 1,16-1,03 (m, 1H), 1,01 (d,J = 1,8 Hz,
12H).

Budce 3H. (R)-(1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanamin

hydroclorua

Dung dich cua (S)-N-((R)-(1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)-2-metylpropan-2-sulfinamit (28,7 g, 92,14 mmol) trong
MeOH (150 mL) tai 5°C duogc bd sung HCI (50 mL, 200 mmol, 4,0 M trong 1,4-dioxan).
Sau khi khudy trong 3 gid tai 20°C, dung dich dugc c6 trong chan khong dé thu dugc
hop chét theo tiéu d& & dang mudi HCI don gia dinh rang hiéu suat dinh luong. San
phim thé duoc st dung truc tiép ma khong can tinh ché thém. LCMS m/z 191,2 [M-
NH,]". 'H NMR (400 MHz, CD;0D) & 7,39 (s, 1H), 4,25 (s, 1H), 3,86 (s, 3H), 2,07 (s,
3H), 1,75-1,54 (m, 7H), 1,21-1,20 (m, 1H), 1,14 (s, 3H).

Buéc 3L (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-/N-
isopropyl-N-metylpicolinamit

Dung dich cua (R)-(1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metanamin hydroclorua (3,50 g, 14,36 mmol) trong EtOH (50 mL)
tai 10°C duoc bd sung DIEA (3,10 g, 4,31 mL, 24,0 mmol). Sau khi khay trong 20 pht,
huyén phll mau vang ctia 4-((2-etoxy-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-
N-isopropyl-N-metylpicolinamit (4,0 g, 12,0 mmol) trong EtOH (100 mL) dugc bd
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sung, va dung dich mau nau thu dugc dugc khudy tai cling nhiét d¢ trong 16 gid. Phan
tmg dugc c6 trong chan khong. Céan dugc tinh ché bang séc ky cot silica gel (80% dén
100% EtOAc trong ete ddu mo). San pham thé duge dong sdi véi EtOH (50 mL x 2),
va huyén phil mau vang tao thanh dugc c¢6 dén ~30 mL. Thém EtOH (10 mL) duoc bo
sung va huyén phu duogc khuéy tai 15°C trong 20 phut. Hoén hop duoc loc va banh loc
duoc rira bing EtOH (10 mL). Banh loc dugc thu thap va duoc lam kho dé thu dugc
2,62 g (44%) hop chat theo tidu d& & dang chit rin mau vang nhat. LCMS m/z 495,5
[M+H]*. 'H NMR (400 MHz, DMSO-ds) & 11,35 (s, 0,3H), 10,85 (s, 0,7H), 9,88 (s,
1H), 9,11 (d, J = 9,8 Hz, 1H), 8,05-7,90 (m, 2H), 7.43 (s, 1H), 5,33 (d, J = 10,0 Hz,
1H), 4,81 (s, 0,3H), 4,20 (s, 0,7H), 3,80 (s, 3H), 2,88 (s, 3H), 1,98 (s, 3H), 1,75-1,51
(m, 6H), 1,36-1,32 (m, 1H), 1,25-1,10 (m, 7H), 1,08 (s, 3H).[a]*’> = -49,8 (c = 0,26,
MeOH). Cac diéu kién SFC bat d6i xtmg (phuong phap SFC D) RT = 4,62 phut, 100%

ee.
Vidu4

(R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-N-etyl-3-hydroxy-N-metylpicolinamit

Budc 4A. 4-Clo-N-etyl-3-metoxy-N-metylpicolinamit

N-Metyletanamin (138 g, 233 mmol) va trietylamin (32,3 mL, 233 mmol) dugc
bd sung vao dung dich cua 4-clo-3-metoxypicolinoyl clorua (Budc didu ché 3A) (32 g,
155 mmol) trong DCM (150 mL). Hén hop dugc khudy tai nhiét 46 moi trudng xung
quanh trong 48 git va sau d6 duoc cd. Can dugc tinh ché bang sic ky cot silica gel (0
dén 100% EtOAc trong ete ddu mo) dé thu duogc 22 g (62%) hop chét theo tiéu dé& &
dang dau mau vang. '"H NMR (400MHz, CDCl;) 8 8,25 (dd, J = 5,3, 6,8 Hz, 1H), 7,35
(d, J =5,3 Hz, 1H), 3,94 (d, J = 1,8 Hz, 3H), 3,66-3,55 (m, 1H), 3,23-3,12 (m, 1H),
3,12-2,72 (m, 3H), 1,35-1,05 (m, 3H).
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Budc 4B. tert-Butyl (2-(etyl(metyl)carbamoyl)-3-metoxypyridin-4-yl)cacbamat

Dung dich ctia 4-clo-N-etyl-3-metoxy-N-metylpicolinamit (21,3 g, 93 mmol)
trong dioxan (120 mL) dugc bd sung NH,Boc (21,8 g, 186 mmol) va KoCOs (25,7 g,
186 mmol). Hon hop dugc bao vé trong diéu kién N2 va Pd(OAc), (1,05 g, 4,7 mmol)
va xantphos (2,7 g, 4,7 mmol) duoc bd sung. Hon hop duoc gia nhiét dén 120°C va
duge khudy trong 16 gio. Phan tmg dugc lam ngudi dén 20°C va dugc loc qua Celite.
Chét loc dugc cd trong chan khong. Can dugc tinh ché béng séc ky cdt silica gel (0 dén
100% EtOAc trong ete diu mo) dé thu duoc 24 g (83%) hop chit theo tiéu dé & dang
chét rén mau vang. '"H NMR (400 MHz, CDCls) & 8,25 (ddd, J = 5.5, 3,8, 0,6 Hz, 1H),
8,09 (dd, J = 5.5, 1,6 Hz, 1H), 7,26 (d, ] = 5,6 Hz, 1H), 3,92 (d, J = 1,0 Hz, 3H), 3,64
(q,J=7,2Hz, 1H), 3,18 (q, I = 7,1 Hz, 1H), 3,13 (s, 1,5H), 2,86 (s, 1,5H), 1,56 (s, 9H),
1,28 (t,J=7,2 Hz, 1,5H), 1,13 (t,J = 7,1 Hz, 1,5H).

Budc 4C. 4-Amino-N-etyl-3-metoxy-N-metylpicolinamit

Dung dich ctia HCVEtOAc (4,0 M, 40 mL) duoc bd sung vao tert-butyl (2-
(etyl(metyl)carbamoyl)-3-metoxypyridin-4-yl)cacbamat (16 g, 51,7 mmol) va hdn hop
duge khudy tai 20°C trong 18 gid. Hon hop duoc ¢d trong chin khong dé thu duogc
12,71 g (100%) hop chét theo tidu d& & dang chit rdn mau vang. 'H NMR (400 MHz,
CD;0D) & 8,00 (dd, J =69, 1,5 Hz, 1H), 7,02 (dd, T = 6,8, 0,7 Hz, 1H), 3,86 (d, T =2,7
Hz, 3H), 3,35-3,28 (m, 2H), 3,16 (s, 1,5H), 3,00 (s, 1,5), 1,33-1,17 (m, 3H).

Budc 4D. 4- Amino-N-etyl-3-hydroxy-N-metylpicolinamit

Dung dich ctia 4-amino-N-etyl-3-metoxy-N-metylpicolinamit (5 g, 24 mmol)
trong DCM (100 mL) dugc bd sung TBAI (5,7 g, 15,5 mmol). Hon hop duoc 1am ngudi
dén 0°C va dung dich ctia BBr3(23,9 g, 95,6 mmol) trong DCM (100 mL) duoc bd sung
theo giot gift nhiét d6 bén trong dudi 10°C. Phan img duoc khudy tai 10°C trong 15 gio.
Phan tng duoc dimg bing dung dich NaOH/MeOH nude (200 mL MeOH, 11,5 g
NaOH, 50 mL nudc) trong khi gitt nhiét d§ bén trong tai 0°C. Hon hop duge cb trong
chan khong. Can duoc tinh ché bang sdc ky cot silica gel (3 dén 9% MeOH trong DCM)
dé thu duoc 3,1 g (78%) hop cht theo tiéu d& & dang chit ran mau vang. "TH NMR (400
MHz, DMSO-ds) 6 7,81 (d, J = 6,3 Hz, 1H), 7,39 (br. s., 3H), 6,85 (d, ] = 6,2 Hz, 1H),
3,52-3,18 (m, 2H), 2,91 (br. s., 3H), 1,37-0,80 (m, 3H).
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Budc 4E. 4-((2-Etoxy-3,4-dioxoxyclobut-1-en-1-yl)amino)-N-etyl-3-hydroxy-N-

metylpicolinamit

Dung dich cta 4-amino-N-etyl-3-hydroxy-N-metylpicolinamit (7,01 g, 35.9
mmol) trong EtOH (150 mL) dugc bd sung K.CO; (4,96 g, 35,9 mmol) va 3,4-
dietoxyxyclobut-3-en-1,2-dion (9,17 g, 53,9 mmol). Ho6n hop duge gia nhiét dén 50°C
va dugc khudy trong 16 gid. Hon hop phan tmg dugc loc qua Celite va chét loc duoc
cO trong chan khong. Cén dugc tinh ché bang sic ky cot silica gel (10 dén 100% DCM
trong ete dau mo, 0 dén 20% MeOH trong DCM) dé thu duoc 4,77 g (42%) hop chat
theo tiéu d& & dang diu mau ndu. "H NMR (400 MHz, CDCls) 8 13,62 (br s, 0,5H),
13,50 (br s, 0,5H), 8,07 (d, J = 5,2 Hz, 1H), 7,94 (s, 1H), 7,88 (s, 1H), 4,90 (¢, J = 7.1
Hz, 2H), 4,16 (br s, 1H), 3,62 (br s, 3H), 3,14 (br s, 1H), 1,55 (t, J=7,1 Hz, 3H), 1,45-
1,20 (m, 3H).

Buéc 4F. (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-N-etyl-3-
hydroxy-N-metylpicolinamit

Dung dich ctia 4-((2-etoxy-3,4-dioxoxyclobut-1-en-1-yl)amino)-N-etyl-3-
hydroxy-N-metylpicolinamit (5,92 g, 18,54 mmol) trong EtOH (140 mL) duoc b sung
vao mubi cua axit (R)-(1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanamin
L-pyroglutamic (Budc didu ché 1G) (7,48 g, 22,2 mmol) va DIPEA (4,79 g, 37,1 mmol)
trong EtOH (50 mL). Phan Umg duoc khudy tai nhiét d6 phong trong 16 gitr va sau d6
hdn hop phan tng dugc cd. Can dugc tinh ché bang sic ky cot silica gel (ete dau
mo/EtOAc, 1:5 dén 0:1) dé thu duoc 4,4 g (49%) hop chét theo tiéu dé ¢ dang chat ran
mau vang. LCMS m/z 481,1 [M+H]*. 'H NMR (400 MHz, CD;0D) & 8,22 (br. s., 1H),
7,94 (br. s., 1H), 7,28 (s, 1H), 5,44 (s, 1H), 3,83 (s, 3H), 3,65 (br. s., 2H), 3,28-3,06 (m,
3H), 2,09 (s, 3H), 1,92-1,58 (m, 6H), 1,53-1,42 (m, 1H), 1,38-1,21 (m, 4H), 1,17 (s,
3H). [a]*p = -77,88 (c = 0,5, MeOH). SFC bét dbi ximg (phuong phép SFC F) RT =
3,52 phut, 99% ee.
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Vidubs

(8)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-N-etyl-3-hydroxy-N-metylpicolinamit

Hop chét theo tiéu d& dugc didu ché twong tu nhu Vi du 4 st dung (S)-(1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanamin (Vi du 2). LCMS m/z 481,4
[M+H]". 'THNMR (400 MHz, DMSO-ds) & 11,70 (br. s., 1H), 9,90 (br. 5., 1H), 9,15 (br.
s., 1H), 8,00 (br. s., 2H), 7,43 (s, 1H), 5,34 (d, J = 10,0 Hz, 1H), 3,80 (s, 3H), 3,54 (br.
s., 2H), 3,17 (br. s., 1H), 3,02 (br. s., 2H), 1,98 (s, 3H), 1,75-1,52 (m, 6H), 1,40-1,28
(m, 1H), 1,25-1,10 (4H), 1,08 (s, 3H). [a]*p = +80,8 (c = 0,5, MeOH). SFC bat doi
xung (phuong phap SFC K) RT = 3,11 phut, 99% ee.

Vidu6

(R)-3-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-4-((3-
hydroxy-2-(morpholin-4-cacbonyl)pyridin-4-yl)amino)xyclobut-3-en-1,2-dion

Budc 6A. tert-Butyl 4-clo-3-metoxypicolinat

Dung dich cta pyridin (7,91 g, 8,05 mL, 100 mmol) va t-BuOH (7,90 g, 10,1
mL, 107 mmol) trong DCM (32 mL) tai 0°C dugc bd sung theo giot dung dich 4-clo-3-
metoxypicolinoyl clorua (Budc didu ché 3A) (5,49 g, 26,7 mmol) trong DCM (26,7
mL). Phan g dugc khudy tai 0°C trong 15 phut, duoc 1am 4m dén nhiét do moi trudong

xung quanh va sau d6 dugc gia nhiét tai hdi luu trong 4 gid. Dung moi dugce loai bo
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trong chan khéng va can dugc hoa tan trong EtOAc. Dung dich dugc rira bing dung
dich NaOH nuéc 1 N va nuée mudi, duge loc va duge cd trong chan khong. Can duoc
tinh ché bing cach st dung séc ky cot silica gel (0 dén 20% EtOAc trong DCM) dé thu
duge 3,10 g (48%) hop chét theo tidu dé 1a chat long. LCMS m/z 188,1 [M-tBu]". 'H
NMR (400 MHz, CDCl5) & 8,30 (d, J = 5,1 Hz, 1H), 7,42 (d, ] = 5,1 Hz, 1H), 3,98 (s,
3H), 1,65 (s, 9H).

Budc 6B. tert-Butyl 4-((2-etoxy-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-

metoxypicolinat

Hén hop ctia 3-amino-4-etoxyxyclobut-3-en-1,2-dion (169,2 g, 1,2 mol) va
NaxCOs (67,84 g, 0,64 mol) trong THF (1,8 L) dugc bd sung tert-butyl 4-clo-3-
metoxypicolinat (97,2 g, 0,4 mol) tai 25°C. Hon hop duoc khir khi va duoc suc ria bang
N; trong 3 1an. tBuXPhos-Pd-Gs (15,9 g, 0,02 mol) va tBuXPhos (8,48 g, 0,02 mol)
duoc bd sung. Hon hop phan ung dugce khir khi va duge suc rira bing N trong 3 1an.
H3n hop phan (g dugc gia nhiét dén 80°C va dugc khudy trong 16 gio. Hon hop dugc
lam ngudi dén 25°C va sau d6 dugc loc qua Celite. Chét loc dugc cd trong chan khong.
Cin dugc tinh ché bang sic ky cot silica gel (0 dén 50% DCM trong ete dau mo, sau dé
0 dén 2,5% THF trong DCM). Dau thu dugc duge tan nho bang heptan (250 mL) va
duoc khudy tai 25°C trong 3 gio. Hoén hop dugce loc dé thu dugc 84,7 g, 60% hop chét
theo tiéu d& & dang chét rin mau vang nhat. LCMS m/z 349,1 [M+H]". '"H NMR (400
MHz, CDCls) § 8,38 (d, J= 5,4 Hz, 1H), 7,93 (br s, 2H), 4,95 (q, J= 7,1 Hz, 2H), 4,01
(s, 3H), 1,68 (s, 9H), 1,59 (t, J= 7,2 Hz, 3H).

Budc 6C. tert-Butyl (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-

metoxypicolinat

DIEA (6,0 g, 46,4 mmol) dugc bb sung vao dung dich (R)-(1,4-dimetyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metanamin hydroclorua (Budc didu ché 3H) (4,70 g,
19,3 mmol) trong EtOH (70 mL). Hoén hop duge khudy trong 10 phut, va sau d6 tert-
butyl 4-((2-etoxy-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-metoxypicolinat (4,0 g, 11,5
mmol) duoc bd sung. Hon hgp tao thanh dugc khudy tai 20°C trong 70 gi va sau d6
dugc cd trong chin khong. Can dugc tinh ché béng sic ky cot silica gel (0 dén 80%
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EtOAc trong ete diu mé) dé thu dugc 5,85 g (100%) hop chit theo tiéu dé& ¢ dang chét
rén mau vang. LCMS m/z 510,1 [M+H]*. '"H NMR (400 MHz, DMSO-ds) & 9,97 (s,
1H), 9,06-9,02 (m, 1H), 8,20-8,18 (m, 1H), 8,09-8,07 (m, 1H), 7,44 (s, 1H), 5,36-5,33
(m, 1H), 3,84 (s, 3H), 3,80 (s, 3H), 1,98 (s, 3H), 1,72-1,53 (m, 15H), 1,35-1,30 (m,
1H), 1,24-1,15 (m, 1H), 1,09 (s, 3H).

Buéc 6D. Axit (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-

metoxypicolinic

TFA (25 g, 16,3 mL, 219,3 mmol) dugc bd sung vao dung dich terz-butyl (R)-4-
((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-metoxypicolinat (6,60 g, 13,0 mmol) trong DCM
(50 mL). Dung dich tao thanh duoc khuy tai nhiét d6 moi trudng xung quanh trong 44
gid. Hon hop duoc 6 trong chan khong, va pH duge didu chinh dén ~8 sir dung dung
dich NaHCO3 nuéc béo hoa. Hon hop dugc chiét bang DCM (20 mL). Lép nude duge
axit hoa dén do pH ~3 bang dung dich HCI nude 1 N va sau d6 duge chiét bang DCM
(100 mL x 5). Céc chét chiét hitu co két hop dugc cd trong chan khong dé thu duoc 5,8
g (99%) hop chét theo tiéu dé & dang chét rin mau vang. LCMS m/z 454,4 [M+H]".

Buéc 6E. (R)-3-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-4-
((3-metoxy-2-(morpholin-4-cacbonyl)pyridin-4-yl)amino)xyclobut-3-en-1,2-dion

HATU (377 mg, 0,99 mmol) dugc bd sung vao dung dich cua axit (R)-4-((2-
(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-metoxypicolinic (300 mg, 0,66 mmol), morpholin
(57,6 mg, 0,66 mmol) va TEA (134 mg, 1,32 mmol) trong DCM (5 mL) tai 0°C. Hoén
hop tao thanh dugc khudy tai 25°C trong 16 gid va sau d6 duoc cd trong chan khong.
Cin dugc hoa tan trong EtOAc (10 mL) va duoc rira bang dung dich KHCO; nudc bio
hoa (10 mL). Lép nude duge chiét bing BtOAc (40 mL x 3). Céc chét chiét hitu co két
hop dugc 1am kho qua NaxSOs, dugce loc va dugce o trong chan khong dé thu duoc hop
chét theo tidu d& & dang chit rin mau vang. Chét thd duoc sit dung tryc tiép ma khong
tinh ché thém gia dinh ring hiéu suat dinh lugng. LCMS m/z 523,2 [M+H]". '"H NMR
(400 MHz, CD;0D) § 8,28-8,26 (m, 1H), 8,21-8,19 (m, 1H), 7,29 (s, 1H), 5,45 (s, 1H),
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3,94 (s, 3H), 3,90-3,75 (m, SH), 3,68-3,64 (m, 2H), 3,01-2,96 (m, 4H), 2,09 (s, 3H),
1,90-1,65 (m, 7H), 1,50-1,42 (m, 1H), 1,18 (s, 3H).

Budc 6F. (R)-3-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-4-
((3-hydroxy-2-(morpholin-4-cacbonyl)pyridin-4-yl)amino)xyclobut-3-en-1,2-dion

Dung dich cua (R)-3-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-4-((3-metoxy-2-(morpholin-4-cacbonyl)pyridin-4-
yl)amino)xyclobut-3-en-1,2-dion (600 mg, 1,15 mmol) trong 1,4-dioxan (5 mL) tai
15°C duoc bd sung MgBr, (634 mg, 3,44 mmol). Hoén hop duge gia nhiét tai 120 °C
trong 2 gid. Hon hop phan tng duge loc va chét loc duoc cd trong chan khong. Cin
dugc tinh ché bang céach sir dung HPLC didu ché (Agela Durashell C18 150 mm x 25
mm x 5 pm, 30 dén 50% MeCN trong axit formic 0,225% trong nurée, 25 mL/phut, 11
phut) dé thu duoc 66 mg (11%) hop chét theo tidu d& ¢ dang chét rdn mau vang. LCMS
m/z 509,4 [M+H]". 'TH NMR (400 MHz, CDs0D) 8 8,22 (d, J = 5,5 Hz, 1H), 7,91 (br s,
1H), 7,28 (s, 1H), 5,44 (s, 1H), 3,90-3,70 (m, 11H), 2,09 (s, 3H), 1,90-1,65 (m, 6H),
1,50-1,43 (m, 1H), 1,35-1,26 (m, 1H), 1,17 (s, 3H). [a]*’p = -65,6 (c = 0,17, MeOH).
Céc diéu kién SFC bat dbi xtimg (phuong phap SFC K) RT = 3,47 phut, 100% ee.

Vidu7

(R)-3-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-4-((3-
hydroxy-2-(4-metylpiperazin-1-cacbonyl)pyridin-4-yl)amino)xyclobut-3-en-1,2-dion

Hop chét theo tidu dé dugc didu ché theo quy trinh tuong tu v6i quy trinh didu
ché  (R)-3-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-4-((3-
hydroxy-2-(morpholin-4-cacbonyl)pyridin-4-yl)amino)xyclobut-3-en-1,2-dion (Vi du
6) stt dung 1-metylpiperazin thu dugc 19,7 mg (9%) hop chét theo tiéu d¢ & dang chét
ran mau vang. LCMS m/z 522,5 [M+H]". 'TH NMR (400 MHz, CD30D) & 8,35 (s, 1H),
8,24 (d, T=5,6 Hz, 1H), 7,90 (d, J = 5,6 Hz, 1H), 7,28 (s, 1H), 5,44 (s, 1H), 3,92 (br s,
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4H), 3,82 (s, 3H), 2,80 (br s, 4H), 2,53 (s, 3H), 2,09 (s, 3H), 1,90-1,65 (m, 6H), 1,51-
1,42 (m, 1H), 1,35-1,25 (m, 1H), 1,17 (s, 3H). SFC bat d6i xtmg (phuong phap SFC F)
RT = 3,66 phut, 98,6% ee.

Vidu$8

(R)-4-((2-(((4-Chloro-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit

Budéc 8A. (R)-2-Metyl-N-((R)-(1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)propan-2-sulfinamit

Dung dich cua i-PrMgCl-LiCl (20,1 mL, 26,2 mmol, dung dich 1,3 M trong
THF) tai -30°C dugc bd sung dung dich 3-iodo-1-metyl-1H-pyrazol (4,35 g, 20,9 mmol)
trong THF (20 mL). Dung dich mau vang thu dugc duoc khudy tai 30-40°C trong 2 gid.
Phan tGng dugc lam ngudi dén -30°C va dung dich cua (S,E)-2-metyl-N-((1-
metylxyclopentyl)metylen)propan-2-sulfinamit (Bude diéu ché 1C) (3,0 g, 13,93
mmol) trong THF (5 mL) dugc bb sung theo giot. Hon hop phan tmg duoc lam 4m dén
30°C va dugc khudy trong 16 gio. Hon hop phéan tmg dugc rot tir tir vao trong dung
dich NH4Cl nuéc bdo hoa (100 mL) tai 5°C va duge pha lodng véi nuée (20 mL). Hoén
hop sau dé dugce chiét bang EtOAc (50 mL x 2). Cac chét chiét hitu co két hop duoc
lam kho qua Na;SOs, dugce loc va duge co trong chan khong. Can duge tinh ché bﬁng
sic ky cdt silica gel (0 dén 80% EtOAc trong ete ddu mo) dé thu dugc 3,48 g (84%) hop
chét theo tidu dé & dang ddu mau vang. LCMS m/z 297,9 [M+H]". 'TH NMR (400 MHz,
CDCl) & 7,26 (d, J = 2,1 Hz, 1H), 6,08 (d, J = 2,2 Hz, 1H), 4,34 (d, ] = 3,4 Hz, 1H),
3,86 (s, 3H), 3,59-3,55 (m, 1H), 1,80-1,55 (m, 6H), 1,50-1,43 (s, 1H), 1,18 (s, 9H),
1,18-1,12 (m, 1H), 0,98 (s, 3H).
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Budc 8B. (R)-(1-Metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanamin

HCI1 (80 mL, dung dich 4,0 M trong MeOH) dugc bd sung vao dung dich cua
(R)-2-metyl-N-((R)-(1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)propan-2-
sulfinamit (6,59 g, 22,15 mmol) trong MeOH (50 mL). Dung dich thu dugc dugc khudy
tai nhiét d6 moéi trudng xung quanh trong 3 gid va sau do duoc c6 trong chan khong.
Hop chét theo tiéu d& duoc tach & dang mubi HCI don gia dinh rang hiéu suét dinh
luong va duoc st dung truc tiép ma khong can tinh ché thém. LCMS m/z 193,8 [M+H]".
'"H NMR (400 MHz, CD30D) 8 7,63 (d, J =2,3 Hz, 1H), 6,33 (d, ] = 2,3 Hz, 1H), 4,25
(s, 1H), 3,92 (s, 3H), 1,85-1,65 (m, 6H), 1,60-1,55 (m, 1H), 1,31-1,25 (m, 1H), 1,05
(s, 3H). Hoa hoc lap thé tuyét ddi ctia hop chét theo tidu dé dugc 4n dinh tuong tu v6i
Vi du diéu ché 1F.

Budc 8C. tert-Butyl (R)-((1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)cacbamat

Dung dich cua (R)-(1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanamin
(5,09 g, 22,2 mmol) trong MeOH (150 mL) tai 15°C dugc bd sung TEA (9,25 mL, 66,5
mmol) va (Boc),0 (7,25 g, 33,2 mmol). Hon hop thu duge dugc khudy trong 16 gio.
Phan umg duoc c6 trong chan khong va can dugc tinh ché bing séic ky cot silica gel (0
dén 20% EtOAc trong ete dau mo) dé thu dugc 5,72 g (88%) hop chat theo tiéu dé &
dang diu mau vang nhat. LCMS m/z 176,8 [M-BocNH]*. 'TH NMR (400 MHz, CDCls)
87,24 (d, J=2,2 Hz, 1H), 6,07 (d, J = 2,2 Hz, 1H), 5,39-5,30 (m, 1H), 4,67 (d, J = 9,5
Hz, 1H), 3,87 (s, 3H), 1,79-1,61 (m, 6H), 1,44 (s, 9H), 1,38-1,17 (m, 2H), 0,94 (s, 3H).

Buéc 8D. tert-Butyl (R)-((4-clo-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)cacbamat

NCS (3,12 g, 23,4 mmol) dugc bd sung theo phan vao dung dich cta tert-butyl
(R)-((1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)cacbamat (5,72 g, 19,5
mmol) trong DMF (100 mL). Hon hop dugc gia nhiét tai 50°C trong 16 gid. Sau khi
1am ngudi dén nhiét ¢ méi trudng xung quanh, phan Gmg dugce rét vao trong dung dich
LiCl nuée 3% (150 mL) va sau dé duoc chiét bing EtOAc (70 mL x 2). C4c chét chiét
hitu co két hop duoc cd trong chan khong. Can dugce tinh ché bing cach st dung séc ky
cot silica gel (0 dén 15% BtOAc trong ete diu mo) dé thu duoc 6,0 g (94%) hop chat
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theo tiéu dé & dang ddu mau vang nhd. LCMS m/z 210,7 [M-BocNH]*. 'TH NMR (400
MHz, CDCl3) § 7,25 (s, 1H), 5,32-5,29 (m, 1H), 4,79 (d, J = 9,7 Hz, 1H), 3,82 (s, 3H),
1,80-1,55 (m, 6H), 1,42 (s, 9H), 1,40-1,30 (m, 1H), 1,21-1,12 (m, 1H), 1,00 (s, 3H).

Buéc 8E. (R)-(4-Chloro-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanamin

Hén hop cua tert-butyl (R)-((4-clo-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)cacbamat (6,0 g, 18,3 mmol) trong MeOH (20 mL) tai 15°C
duge bd sung HCI (150 mL, 600 mmol, 4,0 M trong MeOH). Hon hop dugc khudy
trong 5 gid va sau d6 duoc co trong chan khong. Hop chét theo tiéu dé dugc tach & dang
mubi HC1 don gia dinh ring hiéu suat dinh lugng va dugce st dung truc tiép ma khong
can tinh ché thém. LCMS m/z 228,0 [M+H]*. '"H NMR (400 MHz, CD30D) & 7,77 (s,
1H), 4,32 (s, 1H), 3,92 (s, 3H), 1,90-1,55 (m, 7H), 1,30-1,22 (m, 1H), 1,15 (s, 3H).

Budc 8F. (R)-4-((2-(((4-Chloro-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit

DIEA (5,0 g, 38,7 mmol) dugc bd sung vao huyén phu cta (R)-(4-clo-1-metyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metanamin (5,90 g, 22,3 mmol) trong EtOH (100
mL). Hon hop duoc khudy trong 30 phut, va sau d6 4-((2-etoxy-3,4-dioxoxyclobut-1-
en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit (Buéc didu ché 1H) (5.0 g, 16,4
mmol) dugc bé sung. Hdn hop thu duoc duge khudy tai 20°C trong 16 gio. Hon hop
phan tng dugc loc va cac chét rén dugc rira bang EtOH (10 mL x 3). Céc chét ran dugc
tao huyén phu trong nuéc (30 mL) va dugc gia nhiét tai 50°C trong 3 gid. Huyén phu
duoc loc. Cac chét rin duoc rira bang nudc (10 mL x 3) va dugc 1am kho dé thu duogc
5,24 g (66%) hop chét theo tiéu d& & dang chit ran mau vang. LCMS m/z 487,3 [M+H]".
IH NMR (400 MHz, DMSO-de) & 11,67 (br s, 1H), 9,95 (br s, 1H), 9,18 (s, 1H), 8,01
(s, 2H), 7,95 (s, 1H), 5,44 (d, J = 10,0 Hz, 1H), 3,86 (s, 3H), 3,18 (br s, 3H), 3,05 (brs,
3H), 1,78-1,58 (m, 6H), 1,39-1,31 (m, 1H), 1,21-1,10 (m, 1H), 1,07 (s, 3H). [a]*p =-
145,151 (¢ = 0,50, MeOH). SFC bat déi xtmg (phuong phap SFC F) RT = 3,85 phut,
100% ee. CAu hinh tuyét déi duoc thiét 14p bang phan tich tia X don tinh thé (Fig. 2).
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Vidu9

(S)-4-((2-(((4-Chloro-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit

Hop chét theo tiéu d& duoc didu ché tuong tu nhu Vi du 8 st dung (R)-2-
metylpropan-2-sulfinamit. LCMS m/z 487,4 [M+H]". "TH NMR (400 MHz, DMSO-de)
811,68 (br. s., 1H), 9,92 (br. s., 1H), 9,16 (br. s., 1H), 8,02—7,98 (m, 2H), 7,94 (s, 1H),
5,37 (d, J=10,2 Hz, 1H), 3,86 (s, 3H), 3,18 (br. s., 3H), 3,05 (br. s., 3H), 1,74-1,55 (m,
6H), 1,37-1,30 (m, 1H), 1,21-1,14 (m, 1H), 1,07 (s, 3H). [0]*p = +107,3 [c = 1,
MeOH). SEC bat d6i xtig (phuong phap SFC L) RT = 6,28 phiit, 98% ee.

Viduy 10

(R)-4-((2-(((4-Chloro-1-metyl-1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N-isopropyl-N-metylpicolinamit

Hop chét theo tiéu dé dugc diéu ché tir 4-((2-etoxy-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N-isopropyl-N-metylpicolinamit (Budc didu ché 3F) va (R)-(4-
clo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanamin (BuGe diéu ché 8E) theo
cling quy trinh nhu quy trinh didu ché ctia Vi du 8. Chét ran mau vang, 64 mg (41%).
LCMS m/z 515,3 [M+H]". 'H NMR (400 MHz, CDs;0D) 5 8,21 (d, J = 5,1 Hz, 1H),
7,93 (br s, 1H), 7,64 (s, 1H), 5,55 (s, 1H), 4,70-4,55 (m, 0,4H), 4,40-4,20 (m, 0,6H),
3,88 (s, 3H), 3,01 (s, 3H), 1,95-1,62 (m, 6H), 1,51-1,42 (m, 1H), 1,35-1,20 (m, 7H),
1,18 (s, 3H). [a]*°b =-75,5 (¢ = 0,23, MeOH). SFC bét dbi xtng (phuong phap SFC B)
RT = 1,59 phut, 100% ee.
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Vidull

(R)-3-Hydroxy-N-isopropyl-4-((2-(((4-metoxy- 1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-N-

metylpicolinamit
\
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Budc 11A. 3-Todo-4-metoxy-1-metyl-1H-pyrazol

NIS (4,41 g, 19,6 mmol) duoc bd sung vao dung dich cia 4-metoxy-1-metyl-
1 H-pyrazol (2,20 g, 19,6 mmol) trong DMF (20 mL). Hbn hop phan tng duoc khudy
tai nhiét d6 moi trudng xung quanh trong 18 gid. Hon hop duoc pha lodng véi nudce
(100 mL) va nuée mudi (20 mL), va duge chiét bang EtOAc (50 mLx 5). Cac chit chiét
hiru co két hop duge c6 trong chan khong. Cén duoc tinh ché bang séc ky cot silica gel
(0 dén 16% EtOAc trong ete dau mo) dé thu dugc 310 mg, (7%) hop chét theo tiéu dé
& dang cht rin mau nau. LCMS m/z 238,8 [M+H]". 'THNMR (400 MHz, CDCls) 8 6,91
(s, 1H), 3,86 (s, 3H), 3,78 (s, 3H).

Budc 11B. (R)-N-((R)-(4-Metoxy-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)-2-metylpropan-2-sulfinamit

Dung dich ctia 3-iodo-4-metoxy-1-metyl-1H-pyrazol (399 mg, 1,68 mmol) trong
THF duoc cAt méi (4 mL) tai -40°C dugc bd sung i-PrMgCl-LiCl (3 mL, 3,90 mmol,
dung dich 1,3 M trong THF). Hoén hop thu duge dugc khudy tai nhiét & méi trudng
xung quanh trong 2 gio, va sau d6 dugc lam ngudi dén -40°C. Dung dich cta (S,E)-2-
metyl-N-((1-metylxyclopentyl)metylen)propan-2-sulfinamit (Budc didu ché 1C) (250
mg, 1,16 mmol) trong THF dugc cAt méi (1 mL) dugc bd sung. Hon hop phéan tmg dugc
1am 4m dén nhiét d6 mdi trudong xung quanh va dugc khudy trong 16 gio. Phan tmg
duoc dimg bing dung dich NH4C] nude bio hoa (1 mL) tai 0°C, va duge chiét bang
EtOAc. Céc chit chiét hitu co két hop duge co trong chan khong. Can dugc tinh ché
bang sic ky cot silica gel (0 dén 100% EtOAc trong ete dau mo) dé thu duoc 150 mg,
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33% hop chét theo tiéu d& & dang ddu mau vang. LCMS m/z 327,9 [M+H]". '"H NMR
(400 MHz, CDCl3) § 6,95 (s, 1H), 4,31-4,29 (m, 1H), 4,15-4,13 (m, 1H), 3,77 (s, 3H),
3,69 (s, 3H), 1,80—1,70 (m, 2H), 1,70-1,55 (m, 4H), 1,50-1,42 (m, 2H), 1,11 (s, 9H),
1,02 (s, 3H).

Budc 11C. (R)-(4-Metoxy-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanamin

HCI (2,5 mL, 4,0 M trong 1,4-dioxan) dugc bd sung vao dung dich cua (R)-N-
((R)-(4-metoxy-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)-2-metylpropan-
2-sulfinamit (150 mg, 0,458 mmol) trong MeOH (15 mL). Dung dich thu dugc dugc
khudy trong 4 gir va sau d6 dugc cd trong chan khong. Hop cht theo tiéu d& dugc tach
0 dang mubi HCI don gia dinh réng hiéu suét dinh luong va dugc st dung truc tiép ma
khong can tinh ché thém. LCMS m/z 207,3 [M-NH.]". 'H NMR (400 MHz, CDsOD) §
7,40 (s, 1H), 4,19 (s, 1H), 3,82 (s, 3H), 3,75 (s, 3H), 1,80-1,61 (m, 6H), 1,51-1,45 (m,
1H), 1,25-1,15 (m, 1H), 1,09 (s, 3H). Hoa hoc 1ap thé tuyét ddi cua hop chat theo tiéu

2 duoc 4n dinh twong tu v6i Vi du didu ché 1F.

Buéc 11D. (R)-3-Hydroxy-N-isopropyl-4-((2-(((4-metoxy-1-metyl-1H-pyrazol-3-
y1)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-N-

metylpicolinamit

Huyén phu cua (R)-(4-metoxy-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metanamin (2,43 g, 9,35 mmol) trong EtOH (60 mL) tai 5°C dugc bd
sung DIEA (11,8 g, 91,5 mmol). Sau khi khudy trong 10 phut, 4-((2-etoxy-3.,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N-isopropyl-N-metylpicolinamit ~ (Budc
diéu ché 3F) (3,05 mg, 9,15 mmol) dugc bd sung. Dung dich thu dugc duoc khudy trong
3 ngay. Hon hop duge cd trong chén khong. Cén dugc tinh ché bang sic ky cot silica
gel (20 dén 100% EtOAc trong ete ddu mé). San phim thd dugc hap thy trong EtOH
(30 mL) va duoc khudy tai 20°C trong 16 gio. Huyén phu dic duogc loc dé thu dugc
3,26 g (70%) hop chét theo tiéu d & dang chit rin mau vang. LCMS m/z 511,4 [M+H]".
'H NMR (400 MHz, DMSO-d¢) 5 11,34 (s, 0,3H), 10,84 (s, 0,7H), 9,94 (s, 1H), 9,13
(d, J=9,8 Hz, 1H), 7,99-7,94 (m, 2H), 7,48 (s, 1H), 5,34 (d, J = 10,3 Hz, 1H), 4,82 (br
s, 0,3H), 4,18 (br s, 0,7H), 3,78 (s, 3H), 3,67 (s, 3H), 2,95-2,84 (m, 3H), 1,72-1,50 (m,
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6H), 1,35-1,24 (m, 1H), 1,21-1,10 (m, 7H), 1,02 (s, 3H). [0]*p = -114,4 (c = 0,50,
MeOH). SFC bét d6i ximg (phuong phap SFC B) RT = 1,52 phuit, 100% ee.

Vidul2

(R)-3-Hydroxy-4-((2-(((4-metoxy-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-N,N-

dimetylpicolinamit

Hop chét theo tiéu d& dugc didu ché tlr 4-((2-etoxy-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit (Budc didu ché 1H) va (R)-(4-metoxy-1-
metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanamin (Budce didu ché 11C) theo quy
trinh twong tu nhu ddi véi su diéu ché cua Vi du 11. Chéit rin mau vang, 45 mg (56%).
LCMS m/z 483,4 [M+H]". 'H NMR (400 MHz, CD;0D) 6 8,21 (d, J = 5,5 Hz, 1H),
7,90 (d, T = 5,5 Hz, 1H), 7,30 (s, 1H), 5,43 (s, 1H), 3,78 (s, 3H), 3,74 (s, 3H), 3,24 (br
s, 3H), 3,17 (br s, 3H), 1,91-1,74 (m, 2H), 1,70-1,60 (m, 4H), 1,45-1,35 (m, 1H), 1,30—
1,20 (m, 1H), 1,11 (s, 3H). [a]?*p = -87,5 (c = 0,50, MeOH). SFC bét ddi xtmg (phuong
phap SFC F) RT = 4,86 phut, 97,4% ee.

Vidu 13

(R)-3-Hydroxy-4-((2-((1-(4-metoxy- 1-metyl-1H-pyrazol-3-yl)-2,2-
dimetylpropyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-N,N-dimetylpicolinamit
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Budc 13A. (S,E)-N-(2,2-Dimetylpropyliden)-2-metylpropan-2-sulfinamit

Titan (IV) ethoxit (68,9 g, 302 mmol) dugc b6 sung vao dung dich cta pivaldehyt
(10,0 g, 116 mmol) trong DCM (830 mL). Hdn hop duoc khudy trong 20 phut, va sau
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d6 (S)-2-metylpropan-2-sulfinamit (14,1 g, 116 mmol) dugc b6 sung. Hon hop thu duoc
dugc khudy tai nhiét do moi trudng xung quanh trong 16 gio va sau d6 duge dung béng
nuée (250 mL). Hon hop duoc loc va céc cht ran duge rira bang THF (500 mL x 2).
Céc 16p hitu co két hop dugc cd trong chan khéng. Can duoc tinh ché bang sic ky cot
silica gel (0 dén 5% EtOAc trong ete du mo) dé thu duge 24,4 g (75%) hop cht theo
tiéu d@ & dang dau khong mau. LCMS m/z 190,2 [M+H]". "TH NMR (400 MHz, CDCls)
87,92 (s, 1H), 1,20 (s, 9H), 1,16 (s, 9H).

Buéc 13B. (R)-N-((R)-1-(4-Metoxy-1-metyl-1H-pyrazol-3-yl)-2,2-dimetylpropyl)-2-

metylpropan-2-sulfinamit

Dung dich ctia 3-iodo-4-metoxy-1-metyl-1H-pyrazol (Buéc diéu ché 11A) (250
mg, 1,05 mmol) trong THF dugc cit méi (0,7 mL) tai -40°C dugc bd sung i-
PrMgCl1-LiCl (1,7 mL, 2,22 mmol, dung dich 1,3 M trong THF). Hon hop thu duoc
duogc khuéy tai 15°C trong 1 gid, va sau d6 dugc lam ngudi dén -40°C. Dung dich (S,E)-
N-(2,2-dimetylpropyliden)-2-metylpropan-2-sulfinamit (140 mg, 0,74 mmol) trong
THF duoc cit méi (0,5 mL) dugc bd sung. Hn hop duoc lam 4m dén 15°C va dugce
khudy trong 16 gio. Hon hop phan tmg duoc dimg bang dung dich NH4Cl nuéc bdo hoa
(1 mL) tai 0°C va dugc chiét bang EtOAc. Céc chét chiét hitu co két hop dugce cd trong
chan khong. Can duogc tinh ché béng sic ky cot silica gel (0 dén 100% EtOAc trong ete
dau mo) dé thu duoc 80 mg (36%) hop chét theo tiéu d& & dang ddu mau vang. LCMS
m/z 301,9 [M+H]". 'H NMR (400 MHz, CDCl3) 8 6,97 (s, 1H), 5,32-5,31 (m, 1H),
4,20—4,15 (m, 1H), 3,83 (s, 3H), 3,71 (s, 3H), 1,11 (s, 9H), 1,01 (s, 9H).

Buéc 13C. (R)-1-(4-Metoxy-1-metyl-1H-pyrazol-3-yl)-2,2-dimetylpropan-1-amin

HC1 (1,2 mL, 4,0 M trong MeOH) dugc bd sung vao dung dich (R)-N-((R)-1-(4-
metoxy- 1-metyl-1H-pyrazol-3-yl)-2,2-dimetylpropyl)-2-metylpropan-2-sulfinamit (80
mg, 0,27 mmol) trong MeOH (7 mL). Hdn hop duogc khudy tai 15°C trong 4 gid, va sau
d6 duge c6 trong chan khong. Hop chat theo tiéu d& dugc tach & dang mudi HCI don
gia dinh rang higu suét dinh lugng va duoc su dung truc tiép ma khong can tinh ché
thém. LCMS m/z 180,8 [M-NH,]*. 'H NMR (400 MHz, CD;0D) 6 7,43 (s, 1H), 4,10
(s, 1H), 3,84 (s, 3H), 3,78 (s, 3H), 1,05 (s, 9H). SFC bat di ximg (phuong phip SFC J)
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RT = 1,85 phut, 93,7% ee. Hoa hoc 14p thé tuyét ddi cua hop chat theo tidu dé dugc 4n
dinh twong tu véi Vi du diéu ché 1F.

Bude 13D. (R)-3-Hydroxy-4-((2-((1-(4-metoxy-1-metyl-1H-pyrazol-3-yl)-2,2-
dimetylpropyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-N,N-dimetylpicolinamit

Dung dich (R)-1-(4-metoxy-1-metyl-1H-pyrazol-3-yl)-2,2-dimetylpropan-1-
amin (60 mg, 0,26 mmol) trong EtOH (3 mL) tai 15°C duoc bd sung DIEA (63,5 mg,
0,49 mmol). Sau khi khudy trong 10 phut, 4-((2-etoxy-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit (Buée didu ché 1H) (50 mg, 0,16 mmol)
dugc bd sung. Hon hop thu duge dugce khuy tai nhiét d6 mdi trudng xung quanh trong
16 giy va sau dé duoc c6 trong chan khong. Cin duoc tinh ché st dung HPLC diéu ché
(Agela Durashell C18 150 mm x 25 mm x 5 um 14 dén 54% CH3CN trong axit formic
0,225% trong nude, 25 mL/phut, 11 phit) dé thu duge 42,1 mg (56%) hop chat theo
tiéu d& & dang chat rin mau vang. LCMS m/z 457,4 [M+H]". '"H NMR (400 MHz,
DMSO-ds) § 11,64 (br s, 1H), 9,99 (s, 1H), 9,12 (d, J = 8,8 Hz, 1H), 8,01 (s, 2H), 7,49
(s, 1H), 5,22 (d, J = 10,3 Hz, 1H), 3,79 (s, 3H), 3,67 (s, 3H), 3,19 (br s, 3H), 3,06 (brs,
3H), 0,94 (s, 9H). [a]**p = -110,8 (c = 0,33, MeOH). SFC bét dbi xtng (phuong phap
SFC J) RT = 3,95 phut, 100% ee.

Vidu 14

(R)-3-Hydroxy-N-isopropyl-4-((2-((1-(4-metoxy- 1-metyl-1H-pyrazol-3-yl)-2,2-
dimetylpropyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-N-metylpicolinamit

0
°ji M/
N
— =N

\
\ \

‘Q S OH

Hop chét theo tiéu dé dugc didu ché tir 4-((2-etoxy-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N-isopropyl-N-metylpicolinamit (Budc didu ché 3F) va (R)-1-(4-
metoxy-1-metyl-1H-pyrazol-3-yl)-2,2-dimetylpropan-1-amin (Budc didu ché 130C)
theo cac quy trinh tuong tu nhu sy didu ché cua Vi du 13. Chét rdn mau vang, 18 mg

(25%). LCMS m/z 485,4 [M+H]". '"H NMR (400 MHz, CD;0D) § 8,18 (br s, 1H), 7,94
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(br s, 1H), 7,33 (s, 1H), 5,35 (s, 1H), 4,64 (br s, 0,3H), 4,30 (br s, 0,7H), 3,81 (s, 3H),
3,76 (s, 3H), 3,02 (s, 3H), 1,33-1,20 (m, 6H), 1,04 (s, 9H). SFC bét ddi ximg (phuong
phap SFC K) RT = 2,78 phut, 98,7% ee.

Vidu 15

(R)-4-((2-(((4-(Diflometoxy)-1-metyl- 1 H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit
F
o
. &’*F
QNH N ,\}\
— ~N
\ \
N OH
/0

Buéce 15A. 4-(Diflometoxy)-1-metyl-1H-pyrazol

Dung dich 1-metyl-1H-pyrazol-4-ol (1,0 g, 10,2 mmol) trong IPA (10 mL) tai
15°C dugc bd sung KOH (2,86 g, 51,0 mmol) sau do6 13 clodiflometan (8,81 g, 102
mmol). Phan g 12 téa nhiét. Hén hop dugce khudy tai nhiét d6 mdi trudng xung quanh
trong 12 gid. Hon hop phan tmg dugc rét vao trong nude va duoc chiét bing EtOAc.
Céc chit chiét hiru co két hop duoc rira bang nudc va nude mudi, duoc lam khd qua
MgSOs, duge loc va duge ¢ trong chan khong. Cén dugc tinh ché béng séc ky cot silica
gel (33% EtOAc trong ete dau mo) dé thu duoc 700 mg (46%) hop chét theo tidu d& &
dang dau mau vang. LCMS m/z 148,9 [M+H]". '"H NMR (400 MHz, CDCl3) 6 7,37 (s,
1H), 7,32 (s, 1H), 6,34 (t, J = 73,03 Hz, 1H), 3,98-3,78 (s, 3H). F NMR (376 MHz,
CDCls) & -83,6.

Buéc 15B. 4-(Diflometoxy)-3-iodo-1-metyl-1H-pyrazol

NIS (6,38 g, 28,4 mmol) duoc bd sung vao dung dich cua 4-(diflometoxy)-1-
metyl-1H-pyrazol (1,40 g, 9,45 mmol) trong axetonitril (25 mL). Hon hop thu dugc
duogc gia nhiét tai 50°C trong 84 gid. Phan ung dugc pha loang véi nuée (15 mL) va
duogc chiét bang EtOAc (20 mL x 3). Cac chét chiét hiru co két hop duoc rira bang dung
dich NaxS,03 nudc bdo hoa va nude mubi, dugc 1lam kho qua Na>SOs, dugce loc va dugc

¢6 trong chan khong. Can dugc tinh ché sir dung TLC silica gel diéu ché (50% EtOAc
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trong ete ddu mo) dé thu dugc 260 mg (10%) hop chét theo tiéu dé & dang chit rin mau
vang. LCMS m/z 275,1 [M+H]*. 'H NMR (400 MHz, CDCls) § 7,27 (s, 1H), 6,41 (t, J
= 73,03 Hz, 1H), 3,92 (s, 3H). °F NMR (376 MHz, CDCl3) § -83,6.

Buéc 15C. (R)-N-((R)-(4-(Diflometoxy)-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)-2-metylpropan-2-sulfinamit

Dung dich ctia 4-(diflometoxy)-3-iodo-1-metyl-1H-pyrazol (66,2 mg, 1,3 mmol)
trong THF (5 mL) tai -40°C dugc bd sung theo giot i-PrMgC1-LiCl (0,43 mL, 0,557
mmol, dung dich 1,3 M trong THF). Hon hop thu dugc duge khudy tai -10°C trong 1
gio, va sau d6 duogc lam ngudi dén -40°C. Dung dich (S,E)-2-metyl-N-((1-
metylxyclopentyl)metylen)propan-2-sulfinamit (Budc didu ché 1C) (40 mg, 0,19
mmol) trong THF (3 mL) dugc bd sung. Phan Gng dugc lam 4m dén 50°C va duoc
khudy qua dém. Hon hop duge dung bang dung dich NH4Cl nuéc bdo hoa tai 10°C va
duoc chiét bang EtOAc. Cac chét chiét hitu co két hop duoc cd trong chan khong. Can
dugce tinh ché str dung TLC silica gel diéu ché (80% EtOAc trong ete dau mo) dé thu
duge 70 mg (46%) hop chit theo tidu dé ¢ dang diu mau vang. LCMS m/z 363,9
[M+H]*. 'TH NMR (400 MHz, CDCl3) & 7,25 (s, 1H), 6,37 (t, ] = 73,03 Hz, 1H), 4,33
(d, T = 6,8 Hz, 1H), 3,90-3,71 (m, 4H), 1,77-1,55 (m, 6H), 1,54-1,42 (m, 1H), 1,28—
1,13 (m, 10H), 1,08-0,98 (m, 3H). ’F NMR (376 MHz, CDCls) 6 -83,2.

Buéc 15D. (R)-(4-(Diflometoxy)-1-metyl-1H-pyrazol-3-yl)(1-

metylxyclopentyl)metanamin

HCI1 (1 mL, 4,0 M trong MeOH) dugc bd sung vao dung dich (R)-N-((R)-(4-
(diflometoxy)-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)-2-metylpropan-2-
sulfinamit (35 mg, 0,096 mmol) trong MeOH (1 mL) tai 5°C. Hbn hop duogc khudy tai
20°C trong 3 gio, va sau d6 dugc co trong chan khong. Hop chét theo tiéu d& duoc tach
0 dang mubdi HCI don gia dinh rr?mg hiéu sut dinh luong va duoc st dung truc tiép ma
khong can tinh ché thém. Hoéa hoc 1ap thé tuyét déi ctia hop chit theo tiéu d& duoc an
dinh twong tw véi Vi du didu ché 1F. LCMS m/z 242,8 [M-NHa]*.

Buéc 15E. (R)-4-((2-(((4-(Diflometoxy)-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit
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Dung dich (R)-(4-(diflometoxy)-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metanamin (28 mg, 0,11 mmol) trong EtOH (2 mL) tai 20°C dugc bd
sung DIEA (140 mg, 1,08 mmol). Sau khi khudy trong 5 phut, 4-((2-etoxy-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit (Budc diéu ché
1H) (30 mg, 0,108 mmol) duoc bd sung. Hon hop thu duge duge khuéy tai 30°C trong
6 gid va sau d6 dugc cb trong chan khong. Can duoc tinh ché bang cach stir dung HPLC
didu ché (Xbridge 150 mm x 30 mm x 10 pm, 15 dén 55% CH3CN trong axit formic
0,225% trong nudc, 25 mL/phut, 10 phut) dé thu duoc 52 mg (55%) hop chét theo tiéu
d2 & dang chat rin mau vang. LCMS m/z 519,3 [M+H]". 'H NMR (400 MHz, CD;0D)
88,22 (d, J=5,5Hz, 1H), 7,92 (br s, 1H), 7,57 (s, 1H), 6,65 (dd, J = 75,5, 72,9 Hz, 1H),
5,46 (s, 1H), 3,86 (s, 3H), 3,24 (br s, 3H), 3,17 (br s, 3H), 1,87-1,62 (m, 6H), 1,51-1,43
(m, 1H), 1,33-1,25 (m, 1H), 1,15 (s, 3H). F NMR (376 MHz, CDCls) 8 -85,1. SFC
bét dbi xtmg (phuong phap SFC B) RT = 1,34 phut, 100% ee.

Viduy 16

(R)-4-((2-(((4-xyano-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit

o) N
Rt
N
N V—NH H r\}\;
=
N OH \
/

o)
Budc 16A. 3-Amino-1-metyl-1H-pyrazol-4-cacbonitril

Dung dich ctia 3-amino-1H-pyrazol-4-cacbonitril (15,0 g, 139 mmol) trong
DMF (700 mL) tai 0°C dugc bd sung K2COs (23,0 g, 167 mmol). H3n hop dwoc khudy
trong 45 phut, va sau d6 Mel (23,6 g, 167 mmol) dugc b6 sung. Hon hop thu duge duge
gia nhiét tai 90°C trong 16 gio. Hén hop phan tng dugc rot vao trong nudce da (200 mL)
va duoc chiét bing EtOAc (400 mL x 8). Cac chét chiét hiru co két hop duoc cd trong
chan khéng. Can dugc tinh ché bang sdc ky cot silica gel (0 dén 20% EtOAc trong ete
diu mo) dé thu duoc 3,30 g (20%) hop chét theo tiéu d& & dang cht ran mau tréng.
LCMS m/z 122,8 [M+H]*. "TH NMR (400 MHz, DMSO-ds) 6 8,02 (s, 1H), 5,53 (s, 2H),
3,61 (s, 3H).
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Budc 16B. 3-Iodo-1-metyl-1H-pyrazol-4-cacbonitril

Dung dich c¢6 khudy ctia 3-amino-1-metyl-1H-pyrazol-4-cacbonitril (1,0 g, 8,19
mmol) va p-TsOH-nuéc (3,55 g, 18,7 mmol) trong MeCN (30 mL) tai 0°C dugc bd
sung theo giot dung dich NaNO2 (1,29 g, 18,7 mmol) va KI (3,1 g, 18,7 mmol) trong
nuée (4,0 mL). Hén hop thu duge duge khudy tai 15°C trong 3 ngay. Hon hop phan
g dugc ¢b trong chan khong. Can dugc pha lodng véi nuéce (10 mL) va dung dich
Na>SO3 nuéce bdo hoa (20 mL), va sau d6 dugc trung hoa bang NaOH (dung dich nudce
1,0 N) t6i pH = 8. H3n hop duoc chiét bing EtOAc (100 mL x 4), va cc chat chiét hiru
co két hop duoc 1am kho qua NaxSOs, duge loc va duge cb trong chan khong. Can duogc
tinh ché bing sic ky cot silica gel (0 dén 100% EtOAc trong ete dau mé) dé thu dugc
398 mg (21%) hop chit theo tidu d& & dang chét rén mau vang. LCMS m/z 234,1
[M+H]". 'TH NMR (400 MHz, CDCls) 6 8,48 (s, 1H), 3,94 (s, 3H).

Budce 16C. (R)-N-((R)-(4-xyano-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)-

2-metylpropan-2-sulfinamit

Dung dich cta 3-iodo-1-metyl-1H-pyrazol-4-cacbonitril (398 mg, 1,71 mmol)
trong THF dugc cAt méi (12 mL) tai -65°C duge bo sung theo giot i-PrMgCl-LiCl (2,60
mL, 3,38 mmol, dung dich 1,3 M trong THF). Hoén hop thu duoc duge khuéy tai -40°C
trong 1 gid, va sau d6 duoc lam ngudi dén -65°C. Dung dich (S,E)-2-metyl-N-((1-
metylxyclopentyl)metylen)propan-2-sulfinamit (Budc didu ché 1C) (260 mg, 1,21
mmol) trong THF duoc cAt méi (3 mL) duoc bd sung theo giot. Hon hop dugc 1am 4m
dén 15°C va dugc khudy trong 3 ngay. Hon hop phan (mg dugc rét vao trong dung dich
NH.CI nude 25% (20 mL) tai 15°C, va dugc chiét bang EtOAc (50 mL x 3). Céc chét
chiét hitu co két hop duoc 1am kho qua NaxSOs, duge loc va duge co trong chan khong.
Cin duoc tinh ché bang sic ky cot silica gel (0 dén 100% EtOAc trong ete dau mo) daé
thu dugc 84 mg (17%) hop chét theo tiéu d& & dang chét rin mau vang. LCMS m/z
322,9 [M+H]*. 'TH NMR (400 MHz, CDCl3) & 7,76 (s, 1H), 4,48-4,46 (m, 1H), 3,93 (s,
3H), 3,82-3,75 (m, 1H), 1,85-1,50 (m, 8H), 1,29 (s, 9H), 1,08 (s, 3H).
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Budc 16D. (R)-3-(Amino(1-metylxyclopentyl)metyl)-1-metyl-1H-pyrazol-4-

cacbonitril

Dung dich cua (R)-N-((R)-(4-xyano-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)-2-metylpropan-2-sulfinamit (84 mg, 0,26 mmol) trong DCM
(6 mL) tai 0°C duoc bd sung HCI (2 mL, 4,0 M trong EtOAc). Hon hop dugc 1am 4m
dén 15°C va dugc khudy trong 2 gio. Hon hop phéan ung sau d6 duoc cb trong chan
khong. Hop chét theo tiéu dé duoc tach ¢ dang mubi HCI don gia dinh rang hiéu suat
dinh lugng va dugc st dung truc tiép ma khong can tinh ché thém. LCMS m/z 219,3
[M+H]". "H NMR (400 MHz, CD;0D) 5 8,31 (s, 1H), 4,40 (s, 1H), 4,00 (s, 3H), 1,90—
1,50 (m, 8H), 1,11 (s, 3H). Héa hoc lap thé tuyét dbi cua hop chét theo tiéu d& duoc an
dinh twong ty v&i Vi du didu ché 1F.

Buéc 16E. (R)-4-((2-(((4-xyano-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit

Dung dich cua (R)-3-(amino(1-metylxyclopentyl)metyl)-1-metyl-1H-pyrazol-4-
cacbonitril (24 mg, 0,094 mmol) trong EtOH (3 mL) tai 0°C duoc bd sung DIEA (59,3
mg, 0,459 mmol) va 4-((2-etoxy-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit (Budc diéu ché 1H) (28 mg, 0,092 mmol). Dung dich thu dugc dugc
khudy tai 20°C trong 16 gio. Hon hop phan tng dugc cb trong chan khéng. Cén duge
tinh ché st dung HPLC didu ché (Agela Durashell C18 150 mm x 25 mm x 5 pm, 18
dén 58% MeCN trong axit formic 0,225% trong nudc, 25 mL/phut, 12 phat) dé thu
duoc 13 mg (18%) hop chét theo tiéu dé & dang chét ran mau vang. LCMS m/z 478,4
[M+H]*. 'TH NMR (400 MHz, CD;0D) & 8,22 (d, ] = 5,5 Hz, 1H), 8,19 (s, 1H), 7,95~
7,85 (m, 1H), 5,52 (s, 1H), 3,95 (s, 3H), 3,24 (br s, 3H), 3,17 (br s, 3H), 1,95-1,65 (m,
6H), 1,55-1,45 (m, 1H), 1,44-1,35 (m, 1H), 1,15 (s, 3H). HPLC bét d6i ximg (phwong
phap HPLC A) RT = 8,65 phut, 98,0% ee.

147

147/227



45250 148/227

Vidu 17

(R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(5-metylspiro[2.3 ]hexan-5-
yl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit

Vi du 17A. N-Metoxy-N-metylspiro[2.3]hexan-5-carboxamit

NMM (1,09 g, 1,18 mL, 10,8 mmol) duoc bd sung vao dung dich N,O-
dimetylhydroxylamin-HCI (300 mg, 3,07 mmol) trong DMF (30,7 mL). Dung dich
dugc khudy trong 5 phit, va sau d6 axit spiro[2.3]hexan-5-carboxylic (465 mg, 3,69
mmol) va HATU (1,75 g, 4,61 mmol) dugc b6 sung. Hon hop thu duge duge khudy qua
dém. Hon hop phan ting dugc dimg bang dung dich NH4Cl nudce béo hoa, va dugc chiét
bang EtOAc. Céc chét chiét hitu co két hop duoc rira bang nude (100 mL x 2) va nude
mudi (100 mL), va dugc cd trong chan khong. Can duoc tinh ché bang sic ky cot silica
gel (0 dén 100% EtOAc trong heptan) dé thu dugc 440 mg (85%) hop chét theo tiéu dé
& dang dau. GCMS m/z 169,1 [M]. "H NMR (400 MHz, CDCls) 6 3,67 (s, 3H), 3,20 (s,
3H), 2,65-2,42 (m, 2H), 2,26-2,00 (m, 2H), 0,61-0,23 (m, 4H).

Vi du 17B. (1,4-Dimetyl-1H-pyrazol-3-yl)(spiro[2.3]hexan-5-yl)metanon

Dung dich 3-iodo-1,4-dimetyl-1H-pyrazol (Buéc diéu ché 1D) (304 mg, 1,37
mmol) trong THF (2,36 mL) duoc bb sung theo giot i-PrMgCl-LiCl (1,82 mL, 2,36
mmol, dung dich 1,3 M trong THF). Dung dich mau vang thu dugc dugc lam Am dén
nhiét dd moi trudong xung quanh va dugc khudy trong 1 gio. Dung dich ctia N-metoxy-
N-metylspiro[2.3]hexan-5-carboxamit (200 mg, 1,18 mmol) trong THF (1 mL) sau do
dugc bd sung theo giot, va hdn hop dugc khudy trong 16 gid. Hon hop phan ing duge
rét vao trong dung dich NH4Cl nuée bao hoa. Hdn hop duoc chiét bing DCM, va céc
chét chiét hitu co két hop duge co trong chan khong. Can dugce tinh ché bang sic ky cot
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silica gel (0 dén 100% EtOAc trong heptan) dé thu duge 220 mg (91%) hop chét theo
tiéu d& & dang chét rén. LCMS m/z 205,2 [M+H]*. 'H NMR (400 MHz, CDCl3) 8 7,15
(s, 1H), 4,31 (tt, J = 9,2, 7,6 Hz, 1H), 3,89 (s, 3H), 2,67-2,48 (m, 2H), 2,32 (s, 3H),
2,26-2,21 (m, 2H), 0,59-0,28 (m, 4H).

Vi duy 17C. (1,4-Dimetyl-1H-pyrazol-3-yl)(5-metylspiro[2.3]hexan-5-yl)metanon

NaH (47,0 mg, 1,17 mmol, 60% khéi luong trong dau khoang) va iodometan
(208 mg, 1,47 mmol) dugc bd sung vao dung dich (1,4-dimetyl-1H-pyrazol-3-
yl)(spiro[2.3]hexan-5-yl)metanon (72 mg, 0,37 mmol) trong THF (9,79 mL). Hoén hop
thu duge dugce khudy tai nhiét do méi trudng xung quanh trong 24 gio. Hoén hop phan
{mg dugc dimg bing dung dich NH4Cl nudc bio hoa, va duge chiét bang EtOAc. Céc
chét chiét hitu co két hop duge 1am khd qua NazSOu, duge loc va duge co trong chan
khong. Can duoc tinh ché bang sic ky cot silica gel (0 dén 100% EtOAc trong heptan)
dé thu duoc 40 mg (19%) hop chat theo tiéu @& & dang chét ran. LCMS m/z 219,2
[M+H]".

Vi du 17D. (1,4-Dimetyl-1H-pyrazol-3-yl)(5-metylspiro[2.3 ]hexan-5-yl)metanamin

Titan (IV) ethoxit (157 mg, 0,144 mL, 0,688 mmol) duoc bd sung vao dung dich
(1,4-dimetyl-1H-pyrazol-3-yl)(5-metylspiro[2.3]hexan-5-yl)metanon (50 mg, 0,23
mmol) trong metanolic NH3 (0,983 mL, 7,0 M trong MeOH). Hoén hop thu dugc duoc
khudy tai 40°C qua dém. Phan tmg dugc 1am ngudi dén nhiét 4 méi trudng xung quanh,
duoc pha lodng véi MeOH (2 mL) va NaBHj (13 mg, 0,344 mmol) duge bb sung. Hon
hop duoc khudy trong 4 gid. Hon hop phan ing duoc dimg bang dung dich NH4Cl nuéce
bido hoa va dugc loc qua Celite. Banh loc duoc rira béng MeOH 20% trong DCM. Lép
hitu co cta chét loc duoc tach, va 16p nude duge axit hoa dén d6 pH 2 st dung HCI 1,0
M. Lép nuée duge chiét bang DCM (30 mL). Lép nuée sau d6 duge bazo hoa dén pH
12 st dung NaOH, va duge chiét bing DCM (20 mL). Cac chét chiét hiru co két hop
dugc 1am kho qua Na»SOs, dugce loc va duge co trong chin khong dé thu duoc hop chét
theo tiéu d& va duogc st dung truc tiép trong bude tiép theo ma khong can tinh ché thém

gia dinh 12 hiéu suét dinh luong.
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Vi du 17E. (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(5-metylspiro[2.3]hexan-5-
yl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit

Hén hop cua (1,4-dimetyl-1H-pyrazol-3-yl)(5-metylspiro[2.3]hexan-5-
yl)metanamin (52 mg, 0,236 mmol) trong EtOH (1,97 mL) tai 20°C dugc bb sung DIEA
(381 mg, 0,529 mL, 2,95 mmol). Dung dich thu dugc duoc khurfly trong 20 phut, va sau
dé 4-((2-etoxy-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit (Budc diéu ché 1H) (60 mg, 0,20 mmol) dugc bd sung. Huyén phu
tao thanh dugc khudy tai 20°C trong 4 ngdy va sau d6 duge cd trong chan khong. Can
dugc tinh ché sir dung cc diéu kién SFC bét dbi xting (Tech bat dbi xtmg OD-H 21,2
x 21,2 mm I.D. 5 pm, 45% (0,2% amoniac 7N trong MeOH) trong EtOH, 80 mL/phut).
Su phan tach ddng phén rira giai thir nhét thu duge 21,6 mg (23%) hop chit theo tiéu
dé va ddng phan rira giai tht hai thu duge ddng phén déi quang twong tng (24 mg,
26%). LCMS m/z 479,8 [M+H]". "H NMR (400 MHz, DMSO-de) & 9,93 (br s, 1H),
9,18 (br s, 1H), 8,04-8,00 (m, 2H), 7,44 (s, 1H), 5,53 (d, J = 10,1, 1H), 3,79 (s, 3H),
3,20 (br s, 3H), 3,07 (br s, 3H), 2,28 (d, J = 11,7, 1H), 2,08 (d, J = 11,3, 1H), 2,01 (s,
3H), 1,73 (d, J = 11,3 Hz, 1H), 1,66 (d, J = 10,5 Hz, 1H), 1,35 (s, 3H), 0,45-0,28 (m,
4H). Cac didu kién SFC bét dbi xtng (Tech bat d6i xing OD-H 21,2 x 21,2 mm L.D. 5
um, 45% (0,2% amoniac 7N trong MeOH) trong EtOH, 80 mL/phut) RT = 5,39 phut,
98,8% ee (hop chit tidu d&) va RT = 5,98 phiit, 96% ee (dong phan dbi quang).

Céc vi du diéu ché tir 1 dén 14

Céc hop chét theo tiéu dé trong Bang 1 dugc diu ché theo tuong tu véi (R)-(1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanamin (Budc didu ché 1F) tu
aldehyt va heteroaryl halogenua thich hop.

150

150/227



45250

Bang 1

Vi du | C4u tric Tén hda hoc va Dit liéu phan tich
diéu ché

5O

1 (R)-(4-Etyl-1H-pyrazol-3-yl)(1-

metylxyclopentyl)metanamin. LCMS m/z 205,4 [M-NHz]".
'H NMR (400 MHz, CDsOD) 8 7,41 (s, 1H), 4,21 (s, 1H),
3.85 (s, 3H), 2,52-2,42 (m, 2H), 1,85-1,48 (m, 8H), 1,24 (t,

(R)-(2,5-Dimetylthiazol-4-yl)(1-

metylxyclopropyl)metanamin. LCMS m/z 180,0 [M-NH:]".
'H NMR (400 MHz, CD30D) § 4,03 (s, 1H), 2,63 (s, 3H),
2,39 (s, 3H), 1,15 (s, 3H), 0,85-0,77 (m, 1H), 0,66-0,40 (m,

(R)-(1,4-Dimetyl-1H-pyrazol-3-yl)(1-

metylxyclopropyl)metanamin. LCMS m/z 163,2 [M-NH:]".
'H NMR (400 MHz, CDsOD) § 7,37 (s, 1H), 3,95 (s, 1H),
3,83 (s, 3H), 2,04 (s, 3H), 1,18 (s, 3H), 0,84-0,82 (m, 1H),

(R)-(4-Etyl-1-metyl-1H-pyrazol-3-yl)(1-

metylxyclopropyl)metanamin. LCMS m/z 177,1 [M-NH:]".
'H NMR (400 MHz, CDsOD) & 7,42 (s, 1H), 3,97 (s, 1H),
3,85 (s, 3H), 2,51-2,42 (m, 2H), 1,25-1,15 (m, 3H), 1,10 (s,

(R)-1-(1,4-Dimetyl-1H-pyrazol-3-yl)-2,2-dimetylpropan-1-
amin. LCMS m/z 165,2 [M-NHz]". '"H NMR (400 MHz,
CD;OD) § 7,38 (s, 1H), 4,13 (s, 1H), 3,86 (s, 3H), 2,07 (s,
3H), 1,08 (s, 9H)
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Vi dul|Chu tric Tén héa hoc va Dit liéu phén tich
didu ché
50
6 (R)-(1,4-Dimetyl-1H-pyrazol-3-yl)(1-
HN SN metylxyclobutyl)metanamin. LCMS m/z 177,2 [M-NHa]".
N\N\ 'H NMR (400 MHz, CD;0D) $ 7,38 (s, 1H), 4,35 (s, 1H),
3,85 (s, 3H), 2,30-2,15 (m, 2H), 2,09 (s, 3H), 2,05-1,95 (m,
7 (R)-(2,5-Dimetylthiazol-4-yl)(1-
metylxyclobutyl)metanamin. LCMS m/z 193,9 [M-NH>]".
'H NMR (400 MHz, CDCl3) 3 9,15 (s, 2H), 8,39 (s, 1H),
5,19 (s, 1H), 3,00 (s, 3H), 2,58 (s, 3H), 2,65-2,55 (m, 1H),
8 (R)-1-(2,5-Dimetylthiazol-4-yl)-2,2-dimetylpropan-1-amin.
LCMS m/z 181,9 [M-NH:]"
9 (R)-(4-Etyl-1-metyl-1H-pyrazol-3-yl)(1-
M A metylxyclobutyl)metanamin. LCMS m/z 191,0 [M-NH,]".
N‘N\ '"H NMR (400 MHz, CDsOD) 8 7,43 (s, 1H), 4,34 (s, 1H),
3,86 (s, 3H), 2,58-2,47 (m, 2H), 2,21-2,16 (m, 2H), 2,05—
10 (R)-1-(4-Etyl-1-metyl-1H-pyrazol-3-yl)-2,2-
HN SN dimetylpropan-1-amin. LCMS m/z 179,1 [M-NH:]". 'H
N\N\ NMR (400 MHz, CD30D) & 7,44 (s, 1H), 4,13 (s, 1H), 3,88
(s, 3H), 2,52-2,42 (m, 2H), 1,26-1,20 (m, 3H), 1,08 (s, 9H)
11 (R)-(4-(amino(1-metylxyclopentyl)metyl)-5-metylthiazol-

2-yD)metanol. LCMS m/z 224,3 [M-NH:]". "H NMR (400
MHz, CD;0D) 5 4,79 (s, 2H), 4,35 (s, 1H), 2,49 (s, 3H),
1,85-1,65 (m, 6H), 1,56-1,51 (m, 1H), 1,32-1,25 (m, 1H),
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Vi du | Céu trac Tén hda hoc va Dit liéu phan tich

didu ché

56

12 (R)-(4-xyclopropyl-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metanamin. LCMS m/z 217,3 [M-NH,]"

13 (R)-(2,5-Dimetylthiazol-4-yl)(1-metylxyclopentyl)
metanamin. LCMS m/z 225,3 [M+H]*. TH NMR (400 MHz,
CD;0D) § 4,27 (s, 1H), 2,59 (s, 3H), 2,39 (s, 3H), 1,76-1,41
(m, 7H), 1,25-1,15 (s, 1H), 1,05 (s, 3H)

14 (R)-(5-Metoxy-2-metylthiazol-4-yl)(1-
metylxyclopentyl)metanamin. LCMS m/z 223,8 [M-NH:]".
"H NMR (400 MHz, CD30D) 6 4,27 (s, 1H), 3,99 (s, 3H),
2,64 (s, 3H), 1,85-1,61 (m, 6H), 1,54-1,45 (m, 1H), 1,30-

Céc vi du tir 18 dén 33

Céc hop chét theo tiéu d& trong Bang 2 dugc didu ché theo cach twong tu véi

(R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-

dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit (Budc diéu ché

11) tr amin thich hgp va 4-((2-etoxy-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-

N,N-dialkylylpicolinamit.

Bang 2
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Cau truc

Tén hoa hoc va Dit liéu phén tich

18

(R)-4-((2-(((4-Etyl-1-metyl-1H-pyrazol-3-yl)(1-

metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit. Chét rén
mau vang, 42,8 mg (34%). LCMS m/z 481,4 [M+H]". H
NMR (400 MHz, CD30D) 6 8,25-8,22 (m, 1H), 7,95-7,85
(m, 1H), 7,33 (s, 1H), 5,44 (s, 1H), 3,85 (s, 3H), 3,23 (br
s, 3H), 3,16 (br s, 3H), 2,65-2,45 (m, 2H), 1,90-1,60 (m,
6H), 1,50-1,40 (m, 1H), 1,40-1,30 (m, 1H), 1,20 (t, J =
7,5 Hz, 3H), 1,17 (s, 3H). [a]**p =-28,65 (c 1,00, MeOH).
RT = 1,56 phit, 99,2% ee (phuong phap SFC B)

19

(R)-4-((2-(((2,5-Dimetylthiazol-4-yl)(1-
metylxyclopropyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit. Chét rén
mau vang, 75,7 mg (41%). LCMS m/z 456,1 [M+H]". 'H
NMR (400 MHz, CD30D) & 8,21 (d, ] = 5,6 Hz, 1H), 7,90
(br s, 1H), 5,32 (s, 1H), 3,21 (br s, 3H), 3,15 (br s, 3H),
2,60 (s, 3H), 2,40 (s, 3H), 1,21 (s, 3H), 0,80-0,75 (m, 1H),
0,50-0,45 (m, 1H), 0,43-0,3 (m, 2H). RT = 4,44 phut,
100% ee (phuong phap SFC D)
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Tén hoa hoc va Dt liéu phén tich

20

e
N \

N’N\

(R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopropyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit. Chat ran
mau vang, 193 mg (45%). LCMS m/z 439,3 [M+H]*. 'H
NMR (400 MHz, CD30D) 6 8,22 (d, J = 5,4 Hz, 1H), 7,92
(brs, 1H), 7,29 (s, 1H), 5,24 (s, 1H), 3,80 (s, 3H), 3,23 (br
s, 3H), 3,15 (br s, 3H), 2,06 (s, 3H), 1,21 (s, 3H), 0,82~
0,74 (m, 1H), 0,48-0,38 (m, 3H). RT = 3,45 phut, 100%
ee (phuong phap SFC E)

21

(R)-4-((2-(((4-Etyl-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopropyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit. Chét rén
mau vang, 59 mg, (50%). LCMS m/z 453,3 [M+H]". 'H
NMR (400 MHz, CD;0D) 4 8,22 (d, J = 5,5 Hz, 1H), 7,91
(brs, 1H), 7,31 (s, 1H), 5,27 (s, 1H), 3,80 (s, 3H), 3,23 (br
s, 3H), 3,15 (br s, 3H), 2,55-2,40 (m, 2H), 1,21 (s, 3H),
1,20 (t, I = 7,6 Hz, 3H), 0,82-0,77 (m, 1H), 0,45-0,37 (m,
3H). RT = 4,49 pht, 94,1% ee (phuong phap SFC D)

22

(R)-4-((2-((1-(1,4-Dimetyl-1H-pyrazol-3-yl)-2,2-
dimetylpropyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit. Chét ran
mau vang, 57 mg (44%). LCMS m/z 441,3 [M+H]". 'H
NMR (400 MHz, CD30D) 4 8,20 (d, J = 5,5 Hz, 1H), 7,89
(d, J=5,5Hz, 1H), 7,26 (s, 1H), 5,31 (s, 1H), 3,81 (s, 3H),
3,21 (br s, 3H), 3,14 (br s, 3H), 2,06 (s, 3H), 1,05 (s, 9H).
RT = 4,13 phut, 99,1% ee (phuong phap SFC F)
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Vi | Céhu tric Tén hda hoc va Dit liéu phan tich
du
23 (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-
o i %{j“\ metylxyclobutyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
g 1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit. Chat ran
\ o mau vang, 35 mg (34%). LCMS m/z 453,3 [M+H]". 'H
o NMR (400 MHz, CDsOD) & 8,22 (d, 5,5 Hz, 1H), 7,89 (d,
| J =5,6 Hz, 1H), 7,29 (s, 1H), 5,45 (s, 1H), 3,82 (s, 3H),
3,22 (br s, 3H), 3,14 (br s, 3H), 2,28-2,17 (m, 2H), 2,07
(s, 3H), 2,02-1,88 (m, 1H), 1,85-1,59 (m, 3H), 1,32 (s,
3H). RT = 4,52 phut, 99,7% ee (phuong phap SFC D)
24 (R)-4-((2-(((2,5-Dimetylthiazol-4-yl)(1-
i 2 \N 1/ metylxyclobutyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
O\ " h 1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit. Chét ran
0 on mau vang, 140 mg (34%). LCMS m/z 470,3 [M+H]". 'H
o NMR (400 MHz, DMSO-de) 6 11,69 (s, 1H), 9,98 (s, 1H),

9,21 (d, J = 9,9 Hz, 1H), 8,01 (s, 2H), 5,46 (d, ] = 9,9 Hz,
1H), 3,20 (br s, 3H), 3,06 (br s, 3H), 2,62 (s, 3H), 2,40 (s,
3H), 2,19 (g, J = 9,8 Hz, 1H), 2,04 (q, J = 9,6 Hz, 1H),
1,96-1,83 (m, 1H), 1,80-1,69 (m, 1H), 1,65-1,51 (m, 2H),
1,19 (s, 3H). RT = 3,53 phut, 97,2% ee (phwong phap SFC
F)
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25

O;Q
/S
02¢N‘H Nék
N NH
N
Z > 0H

(R)-4-((2-((1-(2,5-Dimetylthiazol-4-yl)-2,2-
dimetylpropyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit. Chit rén
mau vang, 71 mg (18%). LCMS m/z 458,3 [M+H]". 'H
NMR (400 MHz, DMSO-ds) 8 11,74 (br s, 1H), 10,03 (br
s, 1H), 9,23 (s, 1H), 8,10-7,88 (m, 2H), 5,30 (d, J = 10,1
Hz, 1H), 3,18 (s, 3H), 3,05 (s, 3H), 2,63 (s, 3H), 2,37 (s,
3H), 0,97 (s, 9H). RT =3,23 phut, 96,9 % ee (phuong phap
SFCF)

26

(R)-4-((2-(((4-Etyl-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclobutyl)metyl)amino)-3 ,4-dioxoxyclobuf- 1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit. Chat rén
mau vang, 23,5 mg (44%). LCMS m/z 467,4 [M+H]". 'H
NMR (400 MHz, CD3;0D) 8 8,22 (d, J 5,6 Hz, 1H), 7,90
(brs, 1H), 7,32 (s, 1H), 5,45 (s, 1H), 3,83 (s, 3H), 3,22 (br
s, 3H), 3,15 (br s, 3H), 2,58-2,42 (m, 2H), 2,30-2,15 (m,
2H), 2,01-1,92 (m, 1H), 1,81-1,60 (m, 3H), 1,32 (s, 3H),
1,19 (t, 1 =7,5 Hz, 3H). RT = 4,61 phut, 100% ee (phuong
phap SFC F)
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27

(R)-4-((2-((1-(4-Etyl-1-metyl-1H-pyrazol-3-yl)-2,2-
dimetylpropyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit. Chét rén
mau vang, 41,4 mg (35%). LCMS m/z 455,4 [M+H]". 'H
NMR (400 MHz, CD30D) 4 8,21 (d,J = 5,6 Hz, 1H), 7,91
(brs, 1H), 7,33 (s, 1H), 5,33 (s, 1H), 3,86 (s, 3H), 3,22 (br
s, 3H), 3,14 (br s, 3H), 2,60-2,42 (m, 2H), 1,18 (t, T =7.5
Hz, 3H), 1,07 (s, 9H). RT = 4,17 phut, 95,7% ee (phuong
phép SFC G)

28

(R)-3-Hydroxy-4-((2-(((2-(hydroxymetyl)-5-
metylthiazol-4-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-N,N-dimetylpicolinamit.
Chét rdn mau vang, 45,1 mg (46%) LCMS m/z 500,4
[M+H]*. '"H NMR (400 MHz, CD30D) 6 8,21 (d, ] = 5,6
Hz, 1H), 7,95-7,85 (m, 1H), 5,51 (s, 1H), 4,79 (s, 2H),
3,21 (brs, 3H), 3,14 (br s, 3H), 2,50 (s, 3H), 1,90-1,76 (m,
2H), 1,75-1,60 (m, 4H), 1,47-1,40 (m, 1H), 1,33-1,25 (m,
1H), 1,14 (s, 3H). RT = 5,15 phut, 98,7% ee (phuong phap
SFC G)
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29

(R)-4-((2-(((4-xyclopropyl-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit. Chét rin
mau vang, 15,9 mg (33%). LCMS m/z 493.4 [M+H]". 'H
NMR (400 MHz, CD30D) 6 8,22 (d, J=5,5 Hz, 1H), 7,95—
7,85 (m, 1H), 7,14 (s, 1H), 5,63 (s, 1H), 3,81 (s, 3H), 3,32~
3,11 (m, 6H), 1,98-1,75 (m, 2H), 1,75-1,60 (m, 5H),
1,53-1,42 (m, 1H), 1,39-1,30 (m, 1H), 1,20 (s, 3H), 0,89—
0,86 (m, 2H), 0,54-0,52 (m, 1H), 0,44-0,41 (m, 1H). RT
= 4,86 phut, 100% ee (phuong phap SFC F)

30

(R)-4-((2-(((4-xyano-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-N-etyl-3-hydroxy-N-metylpicolinamit. Chat
ran mau vang, 14,3 mg (23%). LCMS m/z 492.,5 [M+H]".
"H NMR (400 MHz, CD30D) 6 8,22 (d, J = 5,5 Hz, 1H),
8,19 (s, 1H), 7,98-7,90 (m, 1H), 5,53 (s, 1H), 3,96 (s, 3H),
3,71-3,60 (m, 2H), 3,23-3,12 (m, 3H), 1,95-1,64 (m, 6H),
1,57-1,49 (m, 1H), 1,42-1,22 (m, 4H), 1,16 (s, 3H). RT =
5,03 phut, 98,5% ee (phuong phap SFC H)
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31

(R)-4-((2-(((4-xyano-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N-isopropyl-N-metylpicolinamit.
Chét tén mau vang, 14,8 mg (24%). LCMS m/z 506,4
[M+H]". '"H NMR (400 MHz, CDs0D) 6 8,24-8,20 (m,
1H), 8,19 (s, 1H), 7,93 (br s, 1H), 5,53 (s, 1H), 4,35-4,25
(m, 1H), 3,96 (s, 3H), 3,02 (s, 3H), 1,95-1,65 (m, 6H),
1,60-1,45 (m, 1H), 1,40-1,15 (m, 7H), 1,16 (s, 3H). RT =
4,49phut, 97,6% ee (phuong phap SFC J)

32

(R)-4-((2-(((2,5-Dimetylthiazol-4-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit. Chét rén
mau vang, 63 mg (30%). LCMS m/z 484,4 [M+H]". 'H
NMR (400 MHz, CD;0D) § 8,22 (d, ] = 5,6 Hz, 1H), 7,92
(br s, 1H), 5,48 (s, 1H), 3,24 (br s, 3H), 3,16 (br s, 3H),
2,62 (s, 3H), 2,45 (s, 3H), 1,90-1,75 (m, 2H), 1,75-1,55
(m, 4H), 1,50-1,40 (m, 1H), 1,40-1,30 (m, 1H), 1,14 (s,
3H). RT = 3,44phut, 98,6% ee (phuong phap SFC F)

160

160/227



45250

Vi |Cau tric Tén héa hoc va Dit liéu phan tich

du

33 (R)-3-Hydroxy-4-((2-(((5-metoxy-2-metylthiazol-4-yl)(1-
o%-%_gjs/ metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-

M 0. 1-yl)amino)-N,N-dimetylpicolinamit. Chat ran mau vang,
,\%OH 34,4 mg (42%). LCMS m/z 500,4 [M+H]*. "H NMR (400
~0 MHz, CD;0D) § 8,22 (d, J= 5,6 Hz, 1H), 7,92 (br s, 1H),
| 5,46 (s, 1H), 3,94 (s, 3H), 3,22 (br s, 3H), 3,14 (br s, 3H),
2,58 (s, 3H), 1,88-1,76 (m, 2H), 1,70-1,60 (m, 4H), 1,43~

1,38 (m, 1H), 1,32-1,25 (m, 1H), 1,12 (s, 3H). RT = 1,46

phit, 100% ee (phuong phap SFC B)

Vi dy 34

(R)-4-((2-(((2,5-Dimetyloxazol-4-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit.

o)
o
7 ﬁN\\‘ N\
N S—nNH  H \O>”
L=
N OH
/

o)
Budc 34A. (2,5-Dimetyloxazol-4-yl)(1-metylxyclopentyl)metanamin

Hop chét theo tidu d& duoc diéu ché theo cach tuong tu véi (1,4-dimetyl-1H-
pyrazol-3-yl)(5-metylspiro[2.3]hexan-5-yl)metanamin (Bude didu ché 17D) sir dung
axit 2,5-dimetyloxazol-4-carboxylic va xyclopentylmagie bromua. LCMS m/z 192,2
[M-NHz]".

Budc 34B. (R)-4-((2-(((2,5-Dimetyloxazol-4-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit.
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Dung dich cua (2,5-dimetyloxazol-4-yl)(1-metylxyclopentyl)metanamin (45
mg, 0,22 mmol) trong EtOH (1,6 mL) dugc b6 sung 4-((2-etoxy-3,4-dioxoxyclobut-1-
en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit (Buée diéu ché 1H) (50 mg, 0,16
mmol) va DIEA (318 mg, 2,46 mmol). Dung dich thu dugc dugc khuéy tai 40°C qua
dém. Hon hop phan tng duogc cd trong chin khong. Cén dugc cho qua sy tach dong
phan d6i quang st dung cac didu kién SFC bat déi xtmg (Chiralcel OD, 250 mm x 21
mm X 5 pm, 5 dén 60% NH4* 0,2% (7 N trong MeOH) trong MeOH, 80 mL/phut). Su
tach dong phan ria giai thi nhét thu duge 16 mg (21%) hop chit theo tiéu dé va dong
phén ria giai thir hai thu dugc 23 mg (30%) ddng phan quang hoc twong tng. LCMS
m/z 468,6 [M+H]". '"H NMR (400 MHz, DMSO-ds) 8 9,23-9,10 (m, 1H), 7,98-7,97 (m,
1H), 7,91 (br s, 1H), 5,17-5,15 (s, 1H), 3,17 (s, 3H), 3,04 (s, 3H), 2,37 (s, 3H), 2,25 (s,
3H), 1,78-1,47 (m, 7H), 1,37-1,10 (m, 3H), 1,05 (s, 3H). RT = 5,58 phut, 100% ee
(phuong phap SFC C)

Vidu 35

(R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-etylxyclobutyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-/N,N-dimetylpicolinamit

Budc 35A. (1,4-Dimetyl-1H-pyrazol-3-yl)(1-etylxyclobutyl)metanamin

Hop chét theo tidu dé duoc didu ché theo cach twong tu véi (1,4-dimetyl-1H-
pyrazol-3-yl)(5-metylspiro[2.3]Thexan-5-yl)metanamin (Budc didu ché 17D) st dung
axit 1-etylxyclobutan-1-carboxylic va 3-iodo-1,4-dimetyl-1H-pyrazol. LCMS m/z
190,8 [M-NH]*

Budce 35B. (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-etylxyclobutyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit
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Dung dich (1,4-dimetyl-1H-pyrazol-3-yl)(1-etylxyclobutyl)metanamin (800 mg,
3,28 mmol) trong EtOH (15 mL) dugc bd sung 4-((2-etoxy-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit (Budc didu ché 1H) (120 mg, 0,39
mmol) va DIEA (152 mg, 1,18 mmol). Dung dich thu dugc duge khuéy tai 30 °C qua
dém. Hon hop phan tng dugce cd trong chan khong. Cén dugce tinh ché sir dung HPLC
didu ché (Agela Durashell C18 150 mm x 25 mm x 5 pm 13 dén 53% CH3;CN trong
0,05% NH4OH trong nuédc, 25 mL/phut, 11 phut) dé thu dugc 100 mg cua san phém
triét quang. Hon hop triét quang duoc cho qua su tich ddng phan dbi quang st dung
céc didu kién SFC bat déi xtng (REGIS (s,s) WHELK-O1 250 mm x 30 mm x 5 um
45% NH4OH 0,1% trong EtOH, 60 mL/pht). Sy tich dong phén rira giai thir nhét thu
duoc 33 mg (18%) hop chit theo tiéu dé & dang chét rdn mau vang va d6ng phan rira
giai thi hai thu dugc 34 mg (19%) ddng phén ddi quang tuong ung & dang chét rin mau
vang. LCMS m/z 467,4 [M+H]". '"H NMR (400 MHz, CD;0D) 3 8,27 (d, J = 5,6 Hz,
1H), 7,94 (d, T = 5,7 Hz, 1H), 7,31 (s, 1H), 5,51 (s, 1H), 3,84 (s, 3H), 3,30-3,10 (m,
6H), 2,46-2,38 (m, 1H), 2,15-2,05 (m, 4H), 1,95-1,60 (m, 6H), 1,00(t, J = 7,4, 3H).
SFC bét dbi xtng (phuong phap SFC I) RT = 10,44 phut, 97,2% ee (hop chét tidu d&)
va RT = 14,45 phit, 91,9% ee (ddng phan dbi quang).

Viduy 36

4-((2-(((S)~((S)-4,4-Diflo-2-metyltetrahydrofuran-2-yl)(1,4-dimetyl-1 H-pyrazol-3-
yl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit

Budc 36A. Etyl 2-hydroxy-2-metylpent-4-enoat

Dung dich etyl 2-oxopropanoat (76 g, 654,5 mmol) trong DCM (380 mL) tai -
78°C duoc bd sung titan (IV) clorua (124 g, 655 mmol). Hoén hop thu duoc duge khudy
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tai ciing nhiét do trong 30 phut vi n6 chuyén thanh huyén phi mau vang.
Allyltrimetylsilan (97,2 g, 851 mmol) sau d6 dugc bd sung va phan tmg dugc khudy
trong 2 gio. Phan ung duoc lam 4m dén 0°C va duoc dimg bang dung dich Na,COs
nuée bio hoa (1,5 L) va duge chiét bing DCM (3,0 L x 2). Céc chat chiét hitu co két
hop duge 1am kho qua NaxSOs, duoc loc va duge cd trong chan khong. Can dugc tinh
ché bang séc ky cot silica gel (5 dén 10% EtOAc trong ete diu mo) dé thu duoc 134 g
(63%) hop chét theo tiéu dé & dang diu mau vang nhat. LCMS m/z 158,8 [M+H]". 'H
NMR (400 MHz, CDCls) § 5,80-5,70 (m, 1H), 5,12 (s, 1H), 5,10-5,07 (m, 1H), 4,25-
4,15 (m, 2H), 3,19 (s, 1H), 2,53-2,45 (m, 1H), 2,41-2,38 (m, 1H), 1,41 (s, 3H), 1,32—
1,25 (m, 3H).

Budc 36B. Etyl 2-hydroxy-2-metyl-3-(oxiran-2-yl)propanoat

Dung dich etyl 2-hydroxy-2-metylpent-4-enoat (46 g, 290,8 mmol) trong DCM
(1,45 L) tai 0°C duogc b6 sung m-CPBA (81,5 g, 378 mmol, d6 tinh khiét 80%) theo cac
phan qua 20 phit. Hon hop phan Gmg duoc khudy tai 10°C trong 1 gid, va sau d6 duoc
1am 4m dén 35°C va dugc khudy trong 16 gio. Hon hgp dugc lam ngudi xudng dén 0°C
va dugc dung bang dung dich Na;S,03 nudce béo hoa. Lép hitu co duge tach va duge
rira bang dung dich Na,CO3 nude bdo hoa, duge 1am khd qua Na;SOs, duge loc va dugc
cO trong chin khong. Cdn dugc tinh ché bang sic ky cot silica gel dé thu duoc 81 g
(80%) hop chét theo tiéu d& & dang ddu mau vang nhat gdm hdn hop dong phan khong
d6i quang. '"H NMR (400 MHz, CDCL3) & 4,35-4,20 (m, 2H), 3,50 (s, 0,5H), 3,35 (s,
0,5H), 3,15-3,05 (m, 1H), 2,80-2,70 (m, 1H), 2,50-2,42 (m, 1H), 2,01-1,85 (m, 2H),
1,48 (s, 1,5H), 1,45 (s, 1,5H), 1,35-1,30 (m, 3H).
Budce 36C. Etyl 2-metyl-4-oxotetrahydrofuran-2-carboxylat

Magie bromua (12 g, 65,4 mmol) dugc bd sung vao dung dich etyl 2-hydroxy-
2-metyl-3-(oxiran-2-yl)propanoat (76 g, 436 mmol) trong THF (957 mL). Hon hop
dugc gia nhiét tai 80°C trong 16 gio. Hon hop phéan ung sau d6 duogc co trong chan
khong. Can dugc hap thy trong nude (100 mL) va duoc chiét bing DCM (500 mL x 2).
Céc chét chiét hiru co két hop duoc c6 trong chan khong. Can dugc hoa tan trong DCM
(2080 mL) va dugc lam ngudi dén 0°C. Silica gel (78,6 g, 1310 mmol) va PCC (122 g,
567 mmol) dugc bd sung, va hdn hop duge khudy tai 10°C trong 16 gid. PCC bd sung
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(18,8 g, 87,3 mmol) duoc bd sung va hdn hop duge khudy tai 30°C trong 4 gid. Hon
hop phan ing dugc loc va cac chét rén duoc rira bang DCM (500 mL x 2). Chit loc htu
co duge lam kho qua NapSOs, dugc loc va duge ¢ trong chan khong. Can dugc tinh
ché bang séc ky cot silica gel (10 dén 15% EtOAc trong ete diu mo) dé thu duoc 24,3
g (32%) hop chét theo tidu d& & dang ddu mau vang nhat. 'H NMR (400 MHz, CDCl3)
8 4,26-4,20 (m, 2H), 4,14 (s, 2H), 2,90-2,85 (m, 1H), 2,47-2,41 (m, 1H), 1,63 (s, 3H),
1,32-1,28 (m, 3H).

Buéc 36D. Etyl 4,4-diflo-2-metyltetrahydrofuran-2-carboxylat

DAST (37,4 g, 232 mmol) dugc bd sung theo giot vao miu nguyén chét cia etyl
2-metyl-4-oxotetrahydrofuran-2-carboxylat (20,0 g, 116,2 mmol) tai 10°C. Hén hop thu
duge duoc khudy tai cting nhiét d6 trong 15 gio. Hén hop sau d6 dugc pha lodng véi
DCM (50 mL), va duoc rét vao trong dung dich NaHCO3 nuéce bdo hoa (500 mL) tai
0°C. Han hop duoc chiét bing DCM (500 mL x 2), va céc chit chiét hitu co két hop
duoc rira bﬁng nude mudi (100 mL), duoc lam kho qua NaxSOa, dugc loc va duoc co
trong chan khong dé thu dugc hop chit theo tiéu d& ¢ dang diu mau vang. Chat tho
dugce st dung truc tiép ma khong tinh ché thém gia dinh rang hiéu suit dinh luong. 'H
NMR (400 MHz, CDCls) § 4,30-4,20 (m, 2H), 4,20-4,05 (m, 2H), 2,95-2,85 (m, 1H),
2,40-2,25 (m, 1H), 1,57 (s, 3H), 1,35-1,25 (m, 3H). F NMR (376 MHz, CD30D) § -
101, -98,0.

Buéc 36E. Benzyl (S)-4,4-diflo-2-metyltetrahydrofuran-2-carboxylat

Dung dich etyl 4,4-diflo-2-metyltetrahydrofuran-2-carboxylat (36,5 g, 140
mmol) trong THF (1,5 L) tai 15°C duoc bd sung dung dich nuéc 1,0 M cua LiOH (214
mL, 214 mmol). Hon hop dugc khudy tai 15°C trong 2 gid, va sau d6 dugc cd trong
chan khong. Can duoc axit hda véi dung dich HCI ¢6 nuée 1,0 Trung binh t6i khi do
pH cta dung dich dat dén 3, va sau d6 dugc chiét baing DCM (600 mL x 3) va
DCM/MeOH (10/1, 600 mL x 2). Céc chét chiét hitu co két hop duge lam kho qua
Na,S0s, dugc loc va duge cd trong chan khong. Can duge hoa tan trong axetonitril (500
mL) va K,COs (25 g, 181 mmol) dugc bd sung theo phan. Benzyl bromua (25 g, 146
mmol) sau d6 duoc bo sung theo giot. Huyén phu thu dugc dugc khudy tai 60°C trong

16 gio. Hon hop phan ing duge dimg bang nudce (500 mL) va duge chiét bang EtOAc
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(500 mL x 3). Cac chét chiét hiru co két hop dugc cd trong chan khong. Can dugc tinh
ché bang sic ky cot silica gel (0 dén 25% EtOAc trong ete diu mo) dé thu duge san
pham triét quang & dang diu mau vang (24,7 g, 80%). Mot phan cua san pham triét
quang (5,0 g) dugc cho qua su phén tich bét dbi xtmg sir dung cac diéu kién sic ky bét
d6i xing pha binh thudng (Phenomenex Lux 10 um xenluloza-3 45% EtOH trong cac
hexan, 20 mL/phut, 12 phut). Su phén tach dinh rira giai tha hai thu duge 2,56 g hop
chét theo tiéu dé & dang dau khong mau. LCMS m/z 274,2 [M+nudc]. 'H NMR (400
MHz, CDCl5) § 7,39-7,34 (m, 5H), 5,21 (s, 2H), 4,15-4,04 (m, 2H), 2,96-2,84 (m, 1H),
2,40-2,24 (m, 1H), 1,59 (s, 3H). ’F NMR (376 MHz, CDCls) § -101, -98,0.

FF

Buéc 36F. Mudi ((1R,4aS,10aR)-7-isopropyl-1,4a-dimetyl-1,2,3,4,4a,9,10,10a-
octahydrophenanthren-1-yl)metanamin cua axit (S)-4,4-diflo-2-metyltetrahydrofuran-

2-carboxylic

Héa hoc 14p thé tuyét dbi cia hop chét theo tiéu dé duoc x4c dinh bang tinh thé
hoc tia X don tinh thé (Fig. 3). Benzyl (S)-4,4-diflo-2-metyltetrahydrofuran-2-
carboxylat dugc thiy phan thanh axit twong Ung va duogc tinh thé héa véi
((1R,4aS,10aR)-7-isopropyl-1,4a-dimetyl-1,2,3,4,4a,9,10,10a-octahydrophenanthren-

1-yl)metanamin tur etanol.

Budc 36G. (S5)-(4,4-Diflo-2-metyltetrahydrofuran-2-yl)(1,4-dimetyl-1H-pyrazol-3-

yl)metanon

Dung dich 3-iodo-1,4-dimetyl-1H-pyrazol (Buéc diéu ché 1D) (394 mg, 1,77
mmol) trong THF (3,23 mL) tai 0°C dugc b6 sung theo giot i-PrMgCl-LiCl (1,37 mL,
1,77 mmol, dung dich 1,3 M trong THF). Dung dich mau vang thu dugc dugc khuéy tai
cung nhiét do trong 2 gid, va sau do6 dugc lam 4m dén nhiét d6 moi trudng xung quanh
va duoc khudy trong 30 phit. Hon hop duge 1am ngudi dén 0°C, va benzyl (S)-4,4-
diflo-2-metyltetrahydrofuran-2-carboxylat (413 mg, 1,61 mmol) dugc bd sung. Hon

hop duge khudy tai 0°C trong 30 phit, va sau d6 dugc 1am 4m dén nhiét do moi trudong
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xung quanh va dugc khudy trong >12 gio. Hon hop phan tmg duge dung bang dung
dich NH4Cl nuéc bio hoa va hdn hop dugc chiét bing DCM. Céc chét chiét hitu co két
hop dugc 1am kho qua Na»SOs, dugc loc va duge ¢d trong chan khong. Can duoc tinh
ché bing séc ky cot silica gel (0 dén 100% EtOAc trong DCM) dé thu dugc 351 mg
(89%) hop chét theo tiéu dé ¢ dang ddu. LCMS m/z 245,3 [M+H]". '"H NMR (400 MHz,
CDCls) 6 7,16 (s, 1H), 4,20—4,05 (m, 2H), 3,90 (s, 3H), 3,34-3,23 (m, 1H), 2,62-2,51
(m, 1H), 2,29 (s, 3H), 1,78 (s, 3H).

Buéc 36H. (S,R)-((S)-4,4-Diflo-2-metyltetrahydrofuran-2-yl)(1,4-dimetyl-1H-pyrazol-

3-yl)metanamin

Dung dich (S)-(4,4-diflo-2-metyltetrahydrofuran-2-yl)(1,4-dimetyl-1H-pyrazol-
3-yl)metanon (352 mg, 1,44 mmol) trong metanolic amoniac (1,23 g, 10,3 mL, 72,1
mmol, 7,0 M trong MeOH) duoc bd sung titan (IV) ethoxit (1,97 g, 1,81 mL, 8,65
mmol). Huyén phu thu duge duoc bit kin va dugce khudy tai 60°C qua dém. Phan ung
duge 1am ngudi dén 0°C, va NaBH4 (224 mg, 5,91 mmol) dugc b6 sung. Hon hop duge
khudy tai 0°C trong 30 phut, va sau d6 tai nhiét d6 méi truong xung quanh trong 1 h.
Hbn hop phan tmg duge cd trong chan khong. HCI (dung dich nuée 1,0 N) dugce bd
sung vao can téi khi hdn hop c6 tinh axit, va sau do dugc chiét bang Et,O. Lép nudc
dugc trung hoa bé‘mg NaOH (dung dich nudc 1,0 N), va sau d6 duoc chiét bé‘mg DCM
(x 2). Céc chét chiét hitu co két hop duge 1am khd qua NaxSOs, dugc loc va dugc ¢d
trong chan khong. Can dugc hoa tan trong DCM (2 mL) va HCI (4 mL, 4,0 M trong
MeOH) duoc bo sung. Dung dich dugc khudy trong 10 phit va sau d6 dugc cd trong
chan khong dé thu dugc hop chét theo tidu dé & dang chét rdn mau trang & dang mudi
HCI don. San pham duoc tich & dang hdn hop cua hai ddng phén khong dbi quang va
duogc st dung truc tiép ma khong can tinh ché thém.

Bude 36L  4-((2-(((S)-((S)-4,4-diflo-2-metyltetrahydrofuran-2-yl)(1,4-dimetyl-1H-
pyrazol-3-yl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit

DIEA (131 mg, 1,02 mmol) va (S,R)-((S)-4,4-diflo-2-metyltetrahydrofuran-2-
y1)(1,4-dimetyl-1H-pyrazol-3-yl)metanamin (292 mg, 1,19 mmol) duoc bd sung vao 4-
((2-etoxy-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit
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(Bude didu ché 1G) (330 mg, 1,08 mmol) trong EtOH (1,9 mL). Hén hop dugc khudy
tai nhiét do phong trong 18 git va sau d6 dugc cd trong chan khong. Can dugce tinh ché
bing sic ky cot silica gel (0 dén 10% MeOH trong DCM). Hn hop dong phan khong
d6i quang tao thanh dugc tach bing sic ky SFC bat dbi xtmg (Tech bét ddi ximg OD-
H, 250 mm x 30 mm, 5 pm, etanol 25% chira 0,2% amoniac 7N trong metanol, 80
mL/phit). Sw tach dinh rira giai thir nhét thu duge 299 mg (55%) hop chét theo tiéu dé
& dang chét rén mau vang. LCMS m/z 505,4 [M+H]" "H NMR (600 MHz, DMSO-ds)
§ 10,48 (brs, 2 H), 9,23 (br s, 1H), 7,99 (d, J=5,3 Hz, 1H), 7,91 (br. s., 1H), 7,49 (s,
1H), 5,56 (d, J = 8,4 Hz, 1H), 4,10-3,96 (m, 1H), 3,93-3,82 (m, 1H), 3,80 (s, 3H), 3,14
(br's, 3H), 3,03 (br s, 3H), 2,55-2,45 (m, 1H), 2,34-2.,22 (m, 1H), 1,99 (s, 3H), 1,49 (s,
3H). SFC bét d6i xtig (phuong phap SFC A) RT = 5,26 phiit, 100% ee.

Céc vi du tir 37 dén 38

Céc hop chét theo tiéu dé trong Bang 3 dugc didu ché theo cach twong tu véi 4-
((2-(((S)-((S)-4,4-diflo-2-metyltetrahydrofuran-2-yl)(1,4-dimetyl-1H-pyrazol-3-
yl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit (Vi du 36) st dung heteroaryl halogenua thich hop.

Bang 3
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du

Cau trac

Tén hoa hoc va Dit liéu phén tich

37

4-((2-(((S)~((S)-4,4-Diflo-2-metyltetrahydrofuran-2-yl)(4-
etyl-1-metyl-1H-pyrazol-3-yl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit. Chét rdn mau vang, 21,5 mg (15%).
LCMS m/z 519,3 [M+H]". 'H NMR (400 MHz, CD30D)
58,24 (d,J=5,6 Hz, 1H), 7,95-7,90 (m, 1H), 7,38 (s, 1H),
5,68 (s, 1H), 4,10-3,88 (m, 2H), 3,86 (s, 3H), 3,23 (br s,
3H), 3,16 (br s, 3H), 2,75-2,65 (m, 1H), 2,60-2,45 (m,
2H), 2,35-2,20 (m, 1H), 1,60 (s, 3H), 1,20 (t, J = 7,5 Hz,
3H). F NMR (376 MHz, CD;0D) & -104, -98,0. RT =
3,86 phut, 100% ee (phuong phap SFC D)

38

4-((2-(((S)-((S)-4,4-Diflo-2-metyltetrahydrofuran-2-
y1)(2,5-dimetylthiazol-4-yl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit. Chét rin mau vang, 22,9 mg (9%).
LCMS m/z 522,3 [M+H]*. 'H NMR (400 MHz, CD;0D)
58,24 (d, J =5,5 Hz, 1H), 7,92 (d, ] = 5,5 Hz, 1H), 5,71
(s, 1H), 4,02 (q, J = 10,9 Hz, 1H), 3,86 (dt, ] = 18,6, 10,3
Hz, 1H), 3,23 (br s, 3H), 3,16 (br s, 3H), 2,85-2,70 (m,
1H), 2,64 (s, 3H), 2,47 (s, 3H), 2,26 (ddd, J = 17,7, 14,4,
8,0 Hz, 1H), 1,54 (s, 3H). ’F NMR (376 MHz, CD;0D) &
-104, -98. RT = 4,14 phut, 100,0% ee (phuong phap SFC
H)
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Vidu 39

(R)-3-hydroxy-N,N-dimetyl-4-((2-(((1-metyl-4-(metyl-ds)- LH-pyrazol-3-y1)(1-

metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)picolinamit

N
NH H
D

D

Budc 39A. 4,4,5,5-Tetrametyl-2-(metyl-ds)-1,3,2-dioxaborolan

Binh duoc nap day khi nito va duoc 1am khd dugc trang bi b ngung tu va phéu
bd sung duoc bd sung kim loai Mg (1,26 g, 51,7 mmol) va dang bong tuyét ctia i6t. Day
cua binh duoc gia nhiét bé‘mg stng nhiét tGi khi khi mau tim duoc lan trén bé mit Mg.
Et,0 (5 mL) duge bd sung. Hon hop dugc khudy t6i khi mau i6t bién mat. Khi dung
dich chuyén thanh khong mau, dung dich iodometan-d; (5,0 g, 34,49 mmol) trong Et,O
(45 mL) dugc bd sung tir tir. Sau khi hoan thanh viée b sung, phan tmg dugc gia nhiét
dén hdi luu trong 20 phut. Chat phan tng Grignard dugc tao thanh duoc b6 sung theo
giot vao dung dich 2-metoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (5,45 g, 5,65 mlL,
34,5 mmol) trong Et2O (20 mL) tai -60°C. Phan tng sau d6 cho phép lam 4m dén 20°C
va duoc khudy trong 1 gid. Hon hgp phan ung dugc dung bang NH4Cl bio hoa va cac
16p dugce tach. Lop hitu co duge lam kho (NaSO4) va duoc loc. Chét loc dugc co dé

thu duoc hop chét theo tidu dé, ma dugc st dung ma khong can tinh ché thém.

Budc 39B. N-Metoxy-N,1-dimetylxyclopentan-1-carboxamit

Dung dich cta axit 1-metylxyclopentan-1-carboxylic (60 g, 470 mmol) trong
DCM (1,5 L) dugc bd sung HN(Me)(OMe)-HCl (50,2 g, 515 mmol), TEA (194 g, 1,92
mol) va HATU (267 g, 702 mmol) tai 0°C. Hdn hop dugc khudy tai 25°C trong 15 gid
va sau do duoc cd. Can dugc bd sung vao NaCOs3 nudce bao hoa (1 L) va duoc chiét
bang EtOAc (2 x 1 L). Cac chét chiét hitu co két hop duge 1am khd (Na2SO4) va duoc
loc. Chét loc duoc c¢6 va cin dugce tinh ché béng su chung cat dé thu dugc 62,1 g (77%)
hop chét theo tiéu d& & dang diu khong mau. LCMS 193,2 [M+H]*. '"H NMR (400
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MHz, CDCl) § 3,69 (s, 3H), 3,20 (s, 3H), 2,15-2,01 (m, 2H), 1,73-1,54 (m, 6H), 1,26
(s, 3H).

Buéc 39C. (1-Metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanon

3-Iodo-1-metyl-1H-pyrazol (2,19 g, 10,5 mmol) dugc bd sung theo giot vao
iPrMgC1-LiCl (10,8 mL, 14,0 mmol, dung dich 1,3 M THF) va THF (14 mL) dugc lam
ngudi dén 0°C trong khi quyén nito. Hon hgp dugc phép khuay tai nhiét 6 phong trong
1 gid. N-Metoxy-N,1-dimetylxyclopentan-1-carboxamit (1,2 g, 7,0 mmol) sau d6 dugc
bd sung theo giot. Hon hop dugc khudy tai nhiét do phong trong 18 gid va sau d6 dugc
dimg bing NH.CI nuée béo hoa. Hon hop phan ting duge chiét bang EtOAc. Dich chiét
hitu co duoc lam kho (NaxSO4) va dugc loc. Chét loc dugc o va cin duge tinh ché
bing séc ky cot silica gel (10-50% EtOAc/heptan) dé thu duge 992 mg (74%) hop chat
theo tiéu dé. LCMS 172,4 [M+H]*. 'H NMR (400 MHz, CDCl3) § 7,34 (d, J = 2,3 Hz,
1H), 6,81 (d, J = 2,3 Hz, 1H), 3,98 (s, 3H), 2,46-2,33 (m, 2H), 1,79-1,63 (m, 6H), 1,49
(s, 3H).

Budce 39D. (4-Iodo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanon

NIS (702 mg, 3,12 mmol) dugc bd sung vao dung dich ctia (1-metyl-1H-pyrazol-
3-yl)(1-metylxyclopentyl)metanon (400 mg, 2,08 mmol) trong axit axetic (4,2 mL) va
hén hop duoc khudy tai nhiét d6 phong trong 18 gid. Hon hop phan tmg dugc ¢d va can
dugce tinh ché bang sic ky cot silica gel (0-20% EtOAc/heptan) dé thu dugc 595 mg
(90%) hop chét theo tiéu d& & dang chat rdn mau trang. 'H NMR (400 MHz, CDCls) 3
7,47 (s, 1H), 3,98 (s, 3H), 2,43-2,32 (m, 2H), 1,80-1,60 (m, 6H), 1,47 (s, 3H).

Budc 39E. (1-Metyl-4-(metyl-ds)-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanon

Lo chta (4-iodo-1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanon (532
mg, 1,67 mmol), 4,4,5,5-tetrametyl-2-(metyl-d;)-1,3,2-dioxaborolan (1,7 g, 11,7
mmol), dioxan (8 mL) va KsPO4 nuée (3,55 g, 16,7 mmol, 8,36 mL, 2,0M) duoc suc
rira bing khi argon trong 5 phut. P(tBu)s Pd-G2 (177 mg, 0,33 mmol) dugc b sung va
hdn hop duoc gia nhiét dén 100°C trong 4 gid. Hdn hop phéan tng duoc tach phan véi
EtOAc. Lép hitu co duge 1am kho (NazSO4) va dugce loc. Chét loc dugc ¢6 va cin dugc

tinh ché bang sdc ky cot silica gel (50% DCM/heptan) dé thu dugc 185 mg (53%) hop
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chat theo tidu d&. 1H NMR (400 MHz, CDCLs) & 7,14 (s, 1H), 3,90 (s, 3H), 2,43-2,32
(m, 2H), 1,78-1,61, (m, 6H), 1,49 (s, 3H).

Bude 39F. (1-Metyl-4-(metyl-ds)-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanon oxim

Binh chita NaOAc (129 mg, 1,58 mmol), hydroxylamin hydroclorua (219 mg,
3,15 mmol), (1-metyl-4-(metyl-ds)-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanon
(165 mg, 0,788 mmol), va EtOH (3,94 mL) dugc gia nhiét tai 95°C trong 2 gid va sau
d6 duoc lam ngudi dén nhiét do phong. Dung moéi dugc loai bd va cén dugc tach phﬁn
gitta DCM va NaCl nuéc bao hoa. Tach céc 16p va 16p nude duge chiét bing DCM (2
x 20 mL). Céc cht chiét hiru co két hop dugc 1am khd (Na2S04) va duge loc. Chét loc
dugc c¢d dé thu duoc 212 mg hop chét theo tidu dé ¢ dang chit rén. LCMS m/z 225,2
[M+H]". '"H NMR (400 MHz, CDCl3) 8 7,21 (s, 1H), 3,89 (s, 3H), 2,11-1,99 (m, 2H),
1,77-1,60 (m, 4H), 1,53-1,40 (m, 2H), 1,25 (s, 3H).

Buéc 39G. (1-Metyl-4-(metyl-ds)-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanamin

HOAc (3 mL), sau d6 1a Zn (311 mg, 4,76 mmol) dugc bd sung vao binh chira
(1-metyl-4-(metyl-ds)-1H-pyrazol-3-yl)(1-metylxyclopentyl)metanon oxim (178 mg,
0,79 mmol). Hén hop duoc gia nhiét tai 60°C qua dém. Sau khi 1am mat dén nhiét do
phong, hdn hgp phan tmg dugc loc qua Celite va dugc rira bang HOAc. Chit loc duge
¢6 va duge ddng sbi vdi toluen (3 1an). Can duoc pha lodng véi DCM va Et;O va pH
duoc diéu chinh dén d6 pH~14 véi 50% NaOH nuéc. Cac 16p dugce tach va 16p nude
duoc chiét hai 1An véi DCM/ERO (2:8). Céc chét chiét hitu co két hop duoc 1am kho
(Na,SO4) va duoc loc. Chét loc duge c6 dé thu duge 145 mg (87%) hop chat theo tiéu
d8. LCMS m/z 194,2 [M-NH,]". '"H NMR (400 MHz, CDCls) & 7,05 (s, 1H), 3,81 (s,
3H), 3,55-3,47 (m, 1H), 1,81-1,14 (m, 8H), 1,05 (s, 3H).

Budc 39H. (R)-3-Hydroxy-N,N-dimetyl-4-((2-(((1-metyl-4-(metyl-ds)-1H-pyrazol-3-
yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1 -yl)amino)picolinamit

EtOH (3,0 mL), 4-((2-etoxy-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-
N,N-dimetylpicolinamit (Budc diéu ché 1H) (842 mg, 0,7 mmol) va DIEA (267 mg,
0,36 mL, 2,07 mmol) dugc bd sung vao binh chira (1-metyl-4-(metyl-ds)-1H-pyrazol-
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3-y1)(1-metylxyclopentyl)metanamin (145 mg, 0,69 mmol). Ho6n hop duoc khudy tai
nhiét d6 phong qua dém. Hoén hop phan tmg dugce loc va chét loc duogc co. Cin duoc
tinh ché bing séc ky cot silica gel (6% MeOH/DCM) dé thu dugc san pham triét quang.
Chét triét quang duoc phén tich bang sic ky SFC bét déi xtng (Chiralcel OD, 250 mm
x 30 mm, 5 pm, 80 mL/phut, MeOH 25% chita 0,2% amoniac 7N/MeOH). Su tach chat
ddng phan dbi quang rira giai thu nhét thu duge 70 mg hop chét theo tiéu dé. LCMS
m/z 470,5 [M+H]". "H NMR (400 MHz, DMSO-ds) 5 11,70 (s, 1H), 9,92 (s, 1H), 9,13
(d, J=10,1 Hz, 1H), 8,02 (s, 2H), 7,44 (s, 1H), 5,35 (d, J = 10,1 Hz, 1H), 3,81 (s, 3H),
3,22-3,07 (m, 6H), 1,72-1,60 (m, 6H), 1,39-1,12 (m, 2H), 1,10 (s, 3H). Chét déng phén
dbi quang rira giai thit hai dugc phan tach dé thu dugc 70 mg chat ddng phan dbi quang
(S) twong Gng.

Vidu 40

4-((2-(((1R)-(1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl-3,4-dz2)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit

Bude 40A. Axit xyclopent-3-en-1-carboxylic

Dung dich ctia metyl 1-metylxyclopent-3-en-1-carboxylat (50 g, 396 mmol)
trong THF:H20 (500 mL:125 mL) tai 25°C dugc b6 sung LiOH (19 g, 793 mmol). Sau
15 gidy, hén hop phan tng dwoc chiét bing EtOAc. Lop nuée sau dé duoc axit hoa dén
d6 pH = 3 bing HCI IN va dugc chibt bing EtOAc (3 x 1L). Céc chat chiét hitu co két
hop dugc két hop, duoc 1am kho (Na2SO4) va duoc loc. Chét loc duoc cb dé thu duoc
40 g (90%) hop chat theo tiéu d& & dang ddu mau vang. 'H NMR (400 MHz, CDCl3) &
5,68 (s, 2H), 3,29-3,03 (m, 1H), 2,82-2,53 (m, 4H).

173

173/227



45250

Budéce 40B. Axit 1-metylxyclopent-3-en-1-carboxylic

Dung dich LDA (2M trong THF/heptan/etyl benzen, 446 mL) trong THF (800
mL) dugc bd sung theo giot dung dich dung dich xyclopent-3-en-1-carboxylic (40 g,
357 mmol) trong THF (200 mL) gitt nhiét d¢ 1a -30°C. Hdn hop duoc 1am 4m dén 25°C
va duoc khudy trong 15 gio. Hon hop sau d6 dugc 1am ngudi dén -30°C va iodometan
(50,6 g, 22,2 mL, 357 mmol) dugc bd sung. Sau 2 gio tai 25°C, hdn hop duge dimg
bing HCI 3M va dugc chiét bing EtOAc (3 x 1L). Céc chat chiét hitu co két hop dugc
lam kh6 (Na2SO4) va dugce loc. Chét loc duoc c6 trong diéu kién ap suét giam va cin
duoc tinh ché bang sic ky cot silica gel (EtOAc) dé thu duoc 45 g (100%) hop chét theo
tiéu dé & dang dau. 'H NMR (400 MHz, CDCls) & 5,64 (s, 2H), 2,98 (d, J = 14, 7 Hz,
2H), 2,28 (d, J = 14,7 Hz, 2H), 1,36 (s, 3H).

Buéc 40C. N-Metoxy-N,1-dimetylxyclopent-3-en-1-carboxamit

Dung dich ctia axit 1-metylxyclopent-3-en-1-carboxylic (45 g, 357 mmol) trong
DCM (1 L) tai 0°C duoc bd sung HN(Me)(OMe)-HCI (38,3 g, 392 mmol), TEA (148
g, 1,46 mol) va HATU (203 g, 535 mmol). Sau khi khudy tai nhiét d6 phong trong 24
gid, hdn hop phan tng duoc c6 trong didu kién 4p suét giam. Can dugc pha loang voi
EtOAc (1 L) va duoc rira bing Na>;COs nude bdo hoa. Lép nude con duge chiét thém
bang EtOAc (1 L). Céc chét chiét hitu co két hop duoc 1am khd (NazSO4) va dugc loc.
Chét loc duogc b trong didu kién ap suit giam va cn dugc tinh ché bang sic ky cot
silica gel (PE:EtOAc, 20:1 dén 5:1) dé thu dugc 23,4 g (39 %) hop chét theo tiéu d& &
dang ddu mau vang nhat. LC/MS m/z 170,3 [M+H]"; "H NMR (400 MHz, CDCls) 6
5,59 (s, 2H), 3,69 (s, 3H), 3,20 (s, 3H), 2,88 (d, T = 15,1 Hz, 2H), 2,23 (d, ] = 15,1 Hz,
2H), 1,27 (s, 3H).
Budc 40D. (1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopent-3-en-1-yl)metanon

Binh day tron 125 mL véi thanh khuéy va dugc lam khit véi vach ngan dugce nap
day khi nito ba l4n, sau d6 THF (7,0 mL) dugc bd sung sau d6 1a 3-iodo-1,4-dimetyl-
1H-pyrazol (Budc diéu ché 1D) (917 mg, 4,13 mmol). Dung dich nay duoc bd sung
theo giot dung dich 1,3 M cua iPrMgCl-LiCl trong THF (5,45 mL) va hdn hop dugc
khudy trong 1 gio tai nhiét d6 phong. N-Metoxy-N,1-dimetylxyclopent-3-en-1-
carboxamit (600 mg, 3,55 mmol) trong THF (5 mL) dugc bd sung theo giot. Sau khi
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khudy trong 2 gid, hén hgp phan tng dugc dimng bang NH4Cl nuéc bio hoa (20 mL) va
dugc chiét bdng DCM (3 x 25 mL). Cac chét chiét két hop duge 1am kho (Na2SO4) va
duoc loc. Chat loc duoc cb trong diéu kién 4p suat giam. Can duoc tinh ché bang sic
k¥ cot silica gel (EtOAc trong heptan, 0-100%) dé thu duge 500 mg (69%) hop chét
theo tidu dé & dang dau khéng mau. "H NMR (400 MHz, CDCls) 6 7,14 (s, 1H), 5,70
5,64 (m, 2H), 3,90 (s, 3H), 3,20-3,12 (m, 2H), 2,44-2,36 (m, 2H), 2,30 (s, 3H), 1,52 (s,
3H).

Budce 40E. N-((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopent-3-en-1-
yl)metyl)formamit

Formamit (10,5 mL) va axit formic (6 mL) duoc bd sung vio binh chira (1,4-
dimetyl-1H-pyrazol-3-yl)(1-metylxyclopent-3-en-1-yl)metanon (1,1 g, 5,4 mmol). Hdn
hop dugc gianhiét tai 135°C trong 20 gio va sau d6 dugc lam ngudi dén nhiét d6 phong.
Nuée (60 mL) dugc bd sung va hdn hop duge chiét bing MTBE (3 x 50 mL). C4c chat
chiét hiru co két hop dugc lam kho (Na2SO4) va dugce loc. Chét loc dugce c6 dé thu dugc
hop chét theo tiéu d&, ma duoc sir dung & budc tiép theo ma khong tinh ché. LC/MS
m/z =234,0 [M+H]+.

Budc 40F. (1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopent-3-en-1-yl)metanamin

HCI IN nudce (24 mL) duge bd sung vao binh chira N-((1,4-dimetyl-1H-pyrazol-
3-yl)(1-metylxyclopent-3-en-1-yl)metyl)formamit (1,26 g, 5,4 mmol). Hon hop duoc
gia nhiét tai 100 °C trong 2 gi® va sau d6 duoc lam ngudi dén nhiét do phong. D6 pH
cua dung dich dugc diéu chinh dén d6 pH ~11 véi NaOH ran. Hén hop duoc chiét bang
MTBE (3 x 30 mL). C4c chét chiét hitu co két hop duge lam kho (NaxSO4) va duge loc.
Chét loc duoc ¢b dé thu duge 1,1 g (100%) hop chét theo tiéu d&. LCMS m/z 189,1 [M-
NH,]*. '"H NMR (400 MHz, CD3s0D) & 7,27 (s, 1H), 5,66-5,58 (m, 2H), 3,86 (s, 1H),
3,82 (s, 3H), 2,67-2,51 (m, 2H), 2,09-1,97 (m, 4H), 1,93-1,83 (m, 1H), 1,10 (s, 3H).

Buéc 40G.  4-((2-((R)-(1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopent-3-en-1-
yl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit
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Hon hop cua 4-((2-etoxy-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit (Budc diéu ché 1H) (300 mg, 0,983 mmol), (1,4-dimetyl-1H-
pyrazol-3-yl)(1-metylxyclopent-3-en-1-yl)metanamin (242 mg, 1,18 mmol), etanol
(9,83 mL) va diisopropyletylamin (2,65 mL, 14,7 mmol) dugc khudy tai 40°C qua dém.
Ho6n hop phan tmg duge ¢b trong didu kién 4p suét giam. Can dugc tinh ché bang sic
ky cot silica gel (0-20% MeOH trong DCM) dé thu duoc 450 mg hdn hop triét quang.
Cé4c chét ddng phan ddi quang duge phan tich 'bé'lng SFC bét dbi xtmg (Tech bat d6i
xung OD-H, 250 mm x 21,2 mm, 5 um, metanol 22,5% chira 0,2% amonic 7N/MeOH,
80 mL/phut). Su téch chat ddng phan dbi quang rira giai thi nhét thu dugc 80 mg hop
chét theo tidu d&. LCMS m/z 465,4 [M+H]*. 'TH NMR (400 MHz, CDCls) & 12,84 (br.
s., 1H), 8,27 (br. s., 1H), 8,02 (d, J = 5,1 Hz, 1H), 7,97 (br. s., 1H), 7,22 (br. s., 1H),
7,11 (br. s., 1H), 5,63 (br. s., 2H), 5,50 (br. s., 1H), 3,81 (s, 3H), 3,61 (br. s., 3H), 3,19
(br. s., 3H), 2,78-2,64 (m, 2H), 2,15-2,02 (m, 5H), 1,21 (s, 3H). Chit dong phan doi
quang rira giai tht hai duoc phan tach dé thu dugc 100 mg chit dong phan ddi quang
(S) tuong ung.

Buéc  40H.  4-((2-(((1R)-(1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl-3,4-
d-)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-/N,N-

dimetylpicolinamit

Binh phan tmg Parr ¢6 thanh khudy duge bo sung 4-((2-(((R)-(1,4-dimetyl-1H-
pyrazol-3-yl)(1-metylxyclopent-3-en-1-yl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit (20 mg, 0,043 mmol), 10% Pd/C (6,05
mg) vd MeOH (10 mL). Binh phan tng nay duoc khir khi v6i nito va sau d6 dugc nap
khi D2 dén 10 psi. Hon hop phan tng duge khudy trong 16 gid va sau d6 dugce loc qua
celite. Chét loc dugc ¢ trong diéu kién ap sut giam va can dugc tinh ché bang sic ky
cot silica gel (0-20% MeOH/DCM) dé thu duge 16 mg (80%) hop chét theo tidu dé &
dang chit rin mau vang. LCMS m/z 469,4 [M+H]". 'TH NMR (400 MHz, DMSO ds) &
11,75 (br. s., 1H), 9,96 (br. s., 1H), 9,17 (br. s., 1H), 8,05-7,89 (m, 2H), 7,44 (s, 1H),
5,35 (d, T=10,2 Hz, 1H), 3,81 (s, 3H), 3,20 (br. s., 3H), 3,07 (br. s., 3H), 2,00 (s, 3H),
1,72-1,55 (m, 4H), 1,37-1,31 (m, 1H), 1,25-1,19 (m, 1H), 1,10 (s, 3H).
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Vidu4l

(R)-((4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-2-(dimetylcarbamoyl)pyridin-3-yl)oxy)metyl dihydro
phosphat

N ——
N O—\ 9
o] O-E—OH
OH
Budc 41A. (R)-Di-tert-butyl(((4-((2-(((1,4-dimetyl- 1H-pyrazol-3-yl)(1-

metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-2-
(dimetylcarbamoyl)pyridin-3-yl)oxy)metyl) phosphat

K2COs (89mg, 0,643 mmol), TBAI (119 mg, 0,322 mmol) va di-tert-butyl
(clometyl) phosphat (0,65 mL, 0,75 mmol) dugc bb sung vao dung dich tai nhiét do
phong cua (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit (Vi du 1) (250 mg, 0,536 mmol)) trong DMF. Hoén hop phén ung
dugc khudy tai nhiét do phong trong 2 ngay va sau d6 toluen:H20 (4 mL:2 mL) dugc
bd sung. Céc 16p dugc tach va 16p hitu co dugce rira bang nude mudi, HsPO4 (dung dich
1 M) va NaCO3 10% . L6p hitu co duge c6. Céan duoc hép thu trong toluen:MTBE (1
mL:20 mL) va dugc dat trong tu lanh. Chét két tua dang ran duogc thu thap va chét loc
duoc ¢6. Heptan dugce bd sung vao chét loc dé tac dong vao sy két ttia chét rin, ma dugc
loc, duoc thu thap va dugce 1am kho trong chan khong cao dé thu duoc 140 mg (38%)
hop chét theo tiéu d&. LCMS 689,3 [M+H]". 'H NMR (400 MHz, CDCls) & 10,08 (s,
1H), 8,43-8,08 (m, 3H), 6,95 (s, 1H), 5,57 (s, 2H), 5,39 (d, J = 10,2 Hz, 1H), 3,68 (s,
3H), 3,06 (s, 3H), 2,75 (s, 3H), 2,00 (s, 3H), 1,82-1,53 (m, 6H), 1,45 (s, 9H), 1,43 (s,
9H), 1,41-1,18 (m, 2H), 1,09 (s, 3H).

Budc 41B. (R)-((4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-2-
(dimetylcarbamoyl)pyridin-3-yl)oxy)metyl dihydro phosphat
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Dung dich (R)-di-tert-butyl(((4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-2-
(dimetylcarbamoyl)pyridin-3-yl)oxy)metyl) phosphat (80 mg, 0,12 mmol) trong dioxan
(1 mL) duge bd sung 4N HCI trong dioxan (3 mL). Sau khi khudy trong 45 gio, dung
moi duoc loai bo dé thu duge 73 mg (100%) hop chét theo tiéu dé & dang muéi HCL
LCMS 577,5 [M+H]". "H NMR (400 MHz, CDsOD) 5 8,86 (d, ] = 7,0 Hz, 1H), 8,49

.(d, = 6,6 Hz, 1H), 7,78 (s, 1H), 5,75-5,63 (m, 1H), 5,52-5,40 (m, 2H), 4,01 (s, 3H),
3,22 (s, 3H), 3,04 (s, 3H), 2,23 (s, 3H), 1,84-1,74 (m, 6H), 1,66-1,60 (m, 1H), 1,50—
1,41 (m, 1H), 1,22 (s, 3H).

Vidu42

(R)-4-((2-(((1,4-dimetyl-1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,

monohydrat

Phuong phdp A. Canxi hydroxit (7,94 mg, 0,107 mmol) dugc b6 sung vao binh
7 mL c¢6 thanh khudy chaa (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit (Vi du 1) (100 mg, 0,214 mmol) va MeOH (0,75 mL). Hon hop
duoc gia nhiét tai 55°C trong 2 gio va sau d6 dugc lam ngudi dén nhiét d6 phong va
duoc khudy trong 72 gid. Huyén phu thu duge duge loc d& thu duoc hop chét theo tiéu
d& & dang tinh thé mau vang c6 md hinh PXRD théng nhat v6i md hinh dwoc mo ta
trong Fig. 12. Khi khong thu dugc m6 hinh PXRD mong mubn, mudi thu duoc duge
hép thy trong MeOH (1 g nguyén liéu/10 mL MeOH) va dugc tao huyén phu dic t6i
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khi m6 hinh PXRD théng nhét v6i mo6 hinh dugc mé ta trong Fig. 12 duoc quan sat
thay.

Phuong phéap B. (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit (Vi du 1) (6,0 g, 12,86 mmol), MeOH (45 mL), va nuéc (3,6 mL)
sau d6 1a canxi hydroxit (476 mg, 6,43 mmol) dugc bd sung vao binh ddy tron 250 mL
¢6 thanh khudy. Huyén phil dugc khudy tai 45°C trong 4 gid va sau do tai nhiét do
phong trong 4 ngay. Huyén phi dugc loc. Cac chét rin sau d6 duoc bd sung vao binh
day tron 125 mL c6 thanh khudy va dugc tao huyén phi trong MeOH (50 mL). Hon
hop duoc tao mam véi ~1 mg hop chét theo tidu d& c6 md hinh PXRD théng nhét voi
mb hinh duoc mé ta trong Fig. 12. Hn hop dugc khudy tai nhiét do phong trong 20 gio
va sau d6 duge loc dé thu duoc 4,21 g hop chét theo tiéu dé & dang chit rdn mau vang
nhat ma dugc x4c dinh 1a c6 m6 hinh PXRD trong Fig. 12. LCMS m/z 467,5 [M+H]".
'H NMR (400 MHz, DMSO-d¢) 8 9,19 (br. d., T =8,2 Hz, 1H), 7,66 (d, J = 4,7 Hz, 1H),
7,40 (s, 1H), 7,35 (m, 1H), 5,37 (d, T=9,8 Hz, 1 H), 3,77 (s, 3H), 3,06 (s, 3H), 2,00 (s,
3H), 1,99 (s, 3H), 1,72-1,59 (m, 6H), 1,22-1,20 (m, 1H), 1,19-1,18 (m, 1H), 1,09 (s,
3H).

Phan tich tia X tinh thé don cua (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh

Tinh thé thich hop cho phén tich tia X dugc diéu ché bing su tai két tinh tr

etanol.

Thu thép s6 lidu duoc thuc hién trén nhiéu xa ké Bruker D8 Venture tai nhiét do
phong. Thu thap s6 liéu gbém cac ban quét omega va phi. Cu tric duoc phan tich bang
su dinh pha bén trong st dung goi phin mém SHELX trong nhém khong gian 16p Tu
gigc P4(3). Chu tric sau d6 dugc tinh chinh bing phuong phap binh phwong nho nhét
ma tran diy du. T4t ca cdc nguyén tir khong phai hydro duoc phat hi¢n va dugce tinh
chinh st dung cac thong s6 dich chuyén khong dang huéng. Nguyén ti hydro duge dinh
vi trén nito va oxy dugc phat hién tir ban dd su sai khac Fourier va duoc tinh chinh véi

cac khoang cach duoc gii han. Cac nguyén tir hydro con lai duoc dét trong céac vi tri
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duoc tinh toan va dugc cho phép cudi trén cac nguyén tir mang cua chiing. Su tinh chinh
cubi ciing bao gdm cac thong 36 dich chuyén dang huéng d6i voi tht ca cac nguyén tir

hydro.

Su phan tich c4u tric tuyét dbi str dung phurong phap xac suét (likelihood) (Hooft
2008) duoc thyuc hién bing cach st dung PLATON (Spek 2010). Gia dinh rang mau
duoc giri 13 tinh khiét d6i quang, céc két qua chi ra rang cu tric tuyét d6i da duoc 4n
dinh dtng. Chi sé R cudi cung 12 4,3%. Do léch Fourier cudi cung boc 16 1a khong co
su khuyét hodc mat do dién tir bi nham chd.

Fig. 1 14 cAu tric tia X thu duge (hinh v& ORTEP) cia (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat tinh thé. S6 liéu cdu tric tinh
thé duoc tdng hop trong Bang 4.

Bang 4. S4 liéu tinh thé va su tinh chinh cu trdc.

Céng thirc thue nghiém C24 H32 N6 O5
Khéi luong cong thirc 484,55

Nhiét do 296(2) K

Buéc song 1,54178 A

H& tinh thé Tt giac

Nhom khong gian P43

Kich thudce 6 don vi

a=10,658002) A  o=90°.
b=10,6580Q2) A B =90°.

c=22,9487(6) A y=90°.

Thé tich 2606,81(12) A3
V4 4

Mat d6 (duoc tinh) 1,235 Mg/m®
Hé s6 hip thu 0,727 mm'!
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F(000) 1032
Kich thuc tinh thé 0,140 x 0,080 x 0,040 mm?

Khoang theta cho su thu thap s6 liéu 5,871 dén 70,212°.

Céc khoang chi sb -12<=h<=12, -12<=k<=12, -28<=1<=25
Su phan xa dugc thu thap 72157
Su phan xa doc 1ap 4856 [R(int) = 0,0500]

Tinh day du véi theta = 67,679° 99,3 %

Su hiéu chinh su hép thu Thuc nghiém
Phuong phap tinh chinh Binh phuong nhé nhat ma tran day du trén
FZ

S liu / sw gidi han / cac théng s& 4856 /6 /336

Murc d6 phu hop trén F2 1,200

Céc chi sd R cubi cung [I>2sigma(l)] R1 = 0,0426, wR2 = 0,1240
Céc chi sb R (tht ca cac s6 lidu) R1=0,0445, wR2 = 0,1259
Hé sb tat n/a

Dinh va 13 sai khac 16n nhét 0,254 va -0,280 e. A

Phan tich tia X tinh thé don cua (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh

Tinh thé phil hop ddi véi phan tich tia X dugc tao ra tir hdn hop ctia heptan, etyl
axetat, axeton va DCM qua sy bay hoi cham trong 48 gio.

Thu thap s6 liéu duoc thuc hién trén nhidu xa ké Bruker D8 Venture tai nhiét do
phong. Thu thap s liéu gbm cac ban quét omega va phi. CAu truc duge phan tich bang
su dinh pha bén trong sir dung gbi phan mém SHELX trong nhém khong gian 16p Tu
gidc P43. Cau tric sau d6 dugc tinh chinh béng phuong phép binh phuong nho nhit ma
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tran ddy du. Tt ca cic nguyén t khong phai hydro duoc phat hi¢n va dugc tinh chinh
stt dung cac thong sb dich chuyén khéng dang huéng. Nude duge phét hién tir ban do
su sai khac trong qua trinh tinh chinh, duoc 1ap mo hinh véi su chiém giit 0,33. Cac
nguyén t& hydro dugc lién két v6i nude khong dugce bao gém trong sy tinh chinh.
Nguyén tit hydro duge dinh vi trén nito va oxy dugc phat hién tir ban dd su sai khac
Fourier va dugc tinh chinh vé&i cdc khoang cach duoc gidi han. Cac nguyén tir hydro
con lai duoc dit trong céc vi tri duge tinh toan va dugc cho phép cudi trén céc nguyén
tir mang cua ching. Sy tinh chinh cudi cing bao gdm cac thong s6 dich chuyén ding

hudng dbi v6i tat ca cac nguyén tir hydro.

Su phan tich cau tric tuyét dbi st dung phuong phép xéc suét (likelihood) (Hooft
2008) duoc thuc hién bang cach st dung PLATON (Spek 2010). Gia dinh rdng mau
duoc gui 12 tinh khiét d6i quang, céc két qua chi ra rang cau tric tuyét d6i da duoc 4n
dinh ddng. Chi s6 R cudi cing 14 6,4%. D¢ léch Fourier cudi cing bdc 16 1a khong ¢6
su khuyét hodc mat do dién tir bj nham chd.

Fig. 2 14 cu tric tia X thu dugc (hinh v& ORTEP) ctia (R)-4-((2-(((4-clo-1-metyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh. S6 lidu c4u tric tinh

thé dugc tong hop trong Bang 5.

Bang 5. S& 1iéu tinh thé va sy tinh chinh cAu tric.

Cong thtrc thuc nghiém C23 H26,67 CI1N6 O

Khéi luong cong thire 438,62

Nhiét do 296(2) K

Budc song 1,54178 A

Hé tinh thé Tt giac

Nhom khong gian P43

Kich thuéc 6 don vi a=10,58512) A a=90°.

b=10,5851(2) A B =90°.
c=22,9584(5) A y=90°.
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Thé tich

Z

Mit do (dugc tinh)

Hé sb hap thu

F(000)

Kich thude tinh thé

Khoang theta cho su thu thap s litu
Céc khoang chi sb

Su phan xa dugc thu thép

Su phan xa ddc 1ap

Tinh diy du véi theta = 65,219°
Su hiéu chinh su hép thu

Phuong phép tinh chinh

S6 lidu / sy gi6i han / céc thong sb
Mc d§ phu hop trén F2

Céc chi s6 R cubi cung [I>2sigma(I)]
Céc chi s6 R (tét ca cac s6 liéu)

Hé sb tat

Dinh va 15 sai khac 16n nhét

183

2572,36(11) A3

4

1,133 Mg/m’

1,503 mm™

927

0,140 x 0,040 x 0,020 mm?
4,600 dén 65,219°.
-12<=h<=12, -12<=k<=10, -24<=1<=27
20312

4250 [R(int) = 0,0845]
99,2 %

Khong

Binh phuong nhé nhit ma tran day du trén

4250/214 /329

1,045

R1=10,0637, wR2 = 0,1550
R1=10,0872, wR2 = 0,1686
n/a

0,238 va-0,261 e.A"
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Phan tich tia X tinh thé don cia mudi ((1R,4aS,10aR)-7-isopropyl-1,4a-dimetyl-
1,2,3,4,4a,9,10,10a-octahydrophenanthren-1-yl)metanamin cta axit (§)-4,4-diflo-2-
metyltetrahydrofuran-2-carboxylic két tinh (Vi du 36F)

Tinh thé thich hop cho phan tich tia X dugc didu ché bang su téi két tinh tir

etanol.

Thu thép s6 liéu duoc thyc hién trén nhidu xa ké Bruker D8 Venture tai nhiét do
phong. Thu thap sd liéu gdm céc ban quét omega va phi. Chu tric duge phan tich bing
su dinh pha bén trong st dung goi phan mém SHELX trong nhém khong gian 16p Pon
nghiéng P21. Céu triic sau d6 dugc tinh chinh bing phuong phap binh phuong nho nhét
ma tran ddy do. TAt ca cac nguyén tir khong phai hydro dugc phat hién va duge tinh
chinh st dung c4c thong s dich chuyén khong dang huéng. C4c nguyén ti hydro dugc
dinh vi trén nito dugc phét hién tir ban dd su sai khac Fourier va su tinh chinh véi cac
khoang cach duoc gii han. Cac nguyén tir hydro con lai duoc dit trong céc vi tri dugc
tinh toan va dugc cho phép cudi trén cac nguyén tir mang cia chung. Sy tinh chinh cudi
cling bao gdm céc thong s6 dich chuyén déng hudng dbi véi tAt ca cac nguyén tir hydro.

Hoéa hoc 1ap thé duoc dya trén céc cAu hinh bit d6i xtmg da biét tir céc tam C4(-
R), C7(-R), va C8(-S) ciia nén. Chi s R cubi cling 1a 7,6%. Do léch Fourier cudi cung
boc 16 12 khong 6 sy khuyét hodc mat do dién tir bi nham chd.

Fig. 3 1a cAu tric tia X thu dugc (hinh v& ORTEP) ctia mudi (1R 4aS,10aR)-7-
isopropyl-1,4a-dimetyl-1,2,3,4,4a,9,10,10a-octahydrophenanthren-1 -yl)metanamin
cua axit (S)-4,4-diflo-2-metyltetrahydrofuran-2-carboxylic két tinh. S6 lidu cAu tric tinh

thé duoc téng hop trong Bang 6.

Bang 6. S6 lidu tinh thé va sy tinh chinh cu tric.

Cong thtc thuc nghiém C52 H78 F4 N2 06
Khéi luong cong thirc 903,16

Nhiét do 296(2) K

Budc séng 1,54178 A

H& tinh thé Don nghiéng
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Nhom khong gian

Kich thudc 6 don vi

Thé tich

V4

Mat d¢ (dugc tinh)

Hé sb hap thu

F(000)

Kich thude tinh thé

Khoang theta cho su thu thap s6 lidu
Céc khoang chi sb

Su phan xa dugc thu thép

Su phan xa ddc 1ap

Tinh ddy du véi theta = 67,679°
Sy hiéu chinh sy hép thu

Phuong phap tinh chinh
FZ

S6 liéu / sy gi6i han / cac thong s6

Muc d6 phu hop trén F2

185/227

P21
a=10,8650(6) A a=90°
b=6,0384(4)A  B=91,899(5)°.
c=37,758(3)A  y=90°.
2475,8(3) A2

2

1,211 Mg/m?

0,718 mm™!

976

0,280 x 0,060 x 0,020 mm>

3,513 dén 70,682°.

-11<=h<=13, -6<=k<=6, -46<=1<=39
22232

7301 [R(int) = 0,0683]

88,6 %

Thuc nghiém

Binh phuong nhé nhit ma tran day du trén

7301/7/607

1,038

Céc chi sb R cudi cing [I>2sigma(I)] R1 =0,0762, wR2 =0,1915

Céc chi s0 R (tat ca cac so li¢u)
Thong sb cau tric tuyét doi
Heg so tat

Dinh v 15 sai khac 16n nhét

185

R1=0,1089, wR2 = 0,2102
0,04(15)
0,0032(8)

0,253 va-0,209 e.A”
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Phan tich nhifu xa bot tia X cua (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh

Phan tich nhidu xa bot tia X duoc thuc hién bing cach st dung nhiéu xa ké
Bruker AXS D8 Advance dugc trang bi nguén phat xa Cu. Su btc xa nhiéu xa dugc
phét hién boi may phét hién LYNXEYE EX véi cac khe duoc co gidi hoa. Ca thiét bi
phat hién so chp va tht cép déu duogc trang bi cac khe soller 2.5. Pién thé va cuong do
dong dién cua dng tia X 1an luot duoc dat 12 40kV va 40 mA. S6 lidu dugc thu thap &
dung cu do géc Theta-Theta trong su quét doi duge khoa tai budc séng Cu K-alpha tir
3,0 dén 40,0 d6 2-Theta v6i su gia lwong 12 0,01 d9, str dung toc do quét 1a 1,0 gidy trén
bude. Cac miu duoc chudn bi bing cach dit trong vat gitt mau nén thap silicon (s6 phan
Bruker: C79298A3244B261). Sé liéu duoc thu thip va dugc phan tich bing cach st
dung phan mém Bruker DIFFRAC Plus va phén tich dugc thuc hign béng phan mém
EVA Diffrac Plus (v4.2.1.10). N6i chung, gia tri ngudng la 1 va gia tri Bo rong 1a 0,3
duge sir dung dé tién hanh céc sy 4n dinh dinh so bo. D& dam bao tinh hiéu luc, sy diéu
chinh duoc thuc hién thu cong; két qua cua viéc 4n dinh tu dong duoc kiém tra béng
mét thudng va cée vi tri dinh dugc diéu chinh dén ti da cua dinh. Céc dinh véi cudng
d6 tuong dbi 1a > 3% thudng dugc chon. Céc dinh ma khong duge phén giai hodc thng
nhat véi do nhidu khong duge chon. Sai sb dién hinh lién quan dén vi tri dinh c4 nguyén
lidu két tinh, tr PXRD, duoc néu trong USP, 1a 1én dén +/- 0,2° 2-Theta (USP-941).

Fig. 4 13 md hinh nhiéu xa bt tia X thu dugc d6i véi (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh va Bang 7 liét ké cac
dinh nhidu xa tinh theo céc gié tri 2-theta.

Bang 7

Goéc 2-Theta | Cudng do twong doi
(d9) (%)

8,3 7,8
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Goéc 2-Theta | Cudng do twong doi
(d6) (Vo)
8.4 9,4
9,3 6.8
11,4 19,9
12,4 31,2
15,5 23,3
16,7 12,9
17,1 6,5
17,6 25,4
18,4 46,7
18,7 82,4
19,1 78,3
19,5 52
20,2 100,0
21,1 7,3
22,0 10,2
22,8 6,5
23,7 16,9
24,0 7.4
243 32,4
24,9 13,2
26,4 21,9
26,8 20,2
27,0 17,4
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Goc 2-Theta | Cudng do tuong doi
(d6) (Vo)
27,6 7,5
28,5 9,4
28,8 7,7
29,0 3,2
29,7 13,2
30,0 10,5
30,3 10,8
30,5 26,8
30,8 6,0
31,3 4.8
32,5 10,5
33,0 5,0
33,2 3,9
33,7 4,7
34,2 5,6
34,5 6,0
34,8 7,5
34,9 8.4
35,6 13,1
36,2 8.7
36,6 7,0
37,2 3,5
38,0 11,9
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Goéc 2-Theta | Cudng do tuong déi
(d6) (Vo)
38,3 7,0
38,6 9,9

Phan tich do nhiét lugng quét vi sai cia (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh

Cac phép do tir may do nhiét lugng quét vi sai (DSC) duoc thuc hién véi
Discovery DSC (TA instruments) dugc trang bi phu kién lam mat dugc lam lanh. Tét
ca céc thi nghiém dugc thyc hién & cac chdo ti€u chuan/chéo nhém Tzero. Hing s6 &
dugc xac dinh béng cach sur dung indi va sy hiéu chuén nhiét 6 dugc thuc hién béng
cach st dung indi va thiéc 1am chun. Tt ca cac phép do dugc thuc hién trong su suc
rira nito kho lién tuc (50 mL/phut). Khoang 1-5 mg mau chét rin duoc cén vao trong
cac chao nhém Tzero, duoc bit kin nhung khong kin mit va dugc gia nhiét tir 25°C dén
it nht 250°C tai tbc dd gia nhiét 10°C/phut. S lidu thi nghiém duge phan tich bang cac
sit dung phin mém sin c6 (phidn mém TA Universal Analysis 2000/Trios, TA

Instruments).
Fig. 5 1a phan tich do nhiét lugng quét vi sai cho (R)-4-((2-(((1,4-dimetyl-1H-

pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Phan tich nhiét trong cua  (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh

phén tich nhiét trong duoc thyc hién bang céch sir dung thiét bi phan tich nhiét
trong Discovery TGA (TA instruments). Cac méau gém khoang 10 mg dugc cin vao cac

chao nhém va dugc gia nhiét tir nhidt d6 méi trudng xung quanh dén it nhat 250°C tai
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téc do gia nhidt 10°C/phut trong didu kién suc rira nito (10 mL/phit trong ca budng mau

va can mau).

Fig. 6 1a phan tich nhiét trong thu duoc dbi voi (R)-4-((2-(((1,4-dimetyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Phan tich nhifu xa bdt tia X cua (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh

Phan tich nhiéu xa bot tia X duoc thuc hién béng cach duoc thuc hién nhu duoc
mo ta trén day. Fig. 7 1a mo hinh nhidu xa bot tia X thu dugc déi véi (R)-4-((2-(((4-clo-
1-metyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-
1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh va Bang 8 liét ké
cac dinh nhiéu xa tinh theo cac gi4 tri 2-theta.

Bang 8
Goc 2-Theta | Cuodng do tuong doi
(do) (%)
8.4 71,2
9.3 24,1
115 52,0
12,5 36,7
15,5 7.9
16,8 11,1
17,6 13,6
18,5 39,8
188 100,0
19.2 65,3
20,4 68.8

190

190/227



45250

Géc 2-Theta | Cuong d6 tuong dbi
(d9) (%)
21,1 53
22,2 7,4
23,9 9,7
24,2 6,8
24,5 16,8
25,1 16,0
26,6 13,5
26,7 17,8
27,0 14,0
27,9 4,9
29,8 3,3
30,6 32
30,8 12,4
31,0 3,0
32,8 7,7
35,1 3,1
36,0 3,1
36,4 3,3

Phéan tich do nhiét lugng quét vi sai cta (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit monohydrat két tinh

Céc phép do DSC duoc thuc hién nhu duge mo ta trén day.
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Fig. 8 12 phan tich do nhiét luong quét vi sai cho (R)-4-((2-(((4-clo-1-metyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en- 1-yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Phan tich nhiét trong cua (R)-4-((2-(((4-clo-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh

Phan tich nhiét trong dugc thuc hién nhu duge mo ta trén day.

Fig. 9 1a phén tich nhiét trong thu duoc d6i véi (R)-4-((2-(((4-clo-1-metyl-1H-
pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1 -yl)amino)-
3-hydroxy-N,N-dimetylpicolinamit monohydrat két tinh.

Phan tich tia X tinh thé don cta (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit, 0,5 mudi canxi,monohydrat két tinh

Canxi hydroxit rén (0,978 mg, 0,0132 mmol, 0,50 eq) duoc b6 sung vao lo HPLC
bing thanh khudy. Dung dich (R)-4-((2-((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit (Vi du 1) (0,504 mL, 0,0265 mmol, 1,00 eq, 25,4 mg/mL) trong
metanol dugc hut bang pipet vao trong 19. Hén hop dugc khudy tai 60°C trong 3 gio.
Trong thoi gian nay, chat rin mau vang duoc tao thanh. Viée khudy duoc dimg va hon
hop duoc 1am ngudi tir tir dén 21°C tai toc do 1a -0,1°C/phit. Chat rén mau vang (dang
bdt) van c6 mit sau khi lam mat dén 21°C. Chét rén duoc cho phép dung trong chét

16ng géc trong vai tudn tai nhiét do phong t6i khi c4c tinh thé thich hop dugc tao thanh.

Thu thap s liéu duoc thyc hién trén nhidu xa ké Bruker APEX tai nhi¢t do
phong. Thu thép s6 liéu gbm cac ban quét omega va phi. Chu tric dugc phan tich bing
viéc dinh pha bén trong st dung géi phin mém SHELX trong nhém khong gian P21212.
CAu trtc sau d6 dugc tinh chinh bang phuong phép binh phuong nho nh4t ma tran day
du. Tét ca cac nguyén tir khong phai hydro duoc phat hién va dugc tinh chinh sir dung
céc thong sb dich chuyén khong dang huéng. Nguyén t hydro dugc dinh vi trén nito
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va oxy dugc phat hién t ban dd su sai khac Fourier va dugc tinh chinh véi cac khoang
cach duogc gidi han. Cac nguyén tir hydro con lai duge dat trong céc vi tri duge tinh toan
va dugc cho phép cudi trén cac nguyén tir mang cua ching. Sy tinh chinh cudi ciing

bao gém viéc mang c4c thong s6 dich chuyén dang huéng.

Su phan tich cau triic tuyét dbi str dung phuong phép xac suit (likelihood) (Hooft
2008) duoc thuc hién bing céch sit dung PLATON (Spek 2010). Gia dinh rdng mau
duoc giri 12 tinh khiét d6i quang, céc két qua chi ra ring cau tric tuyét d6i da dugc an
dinh déing. Chi s R cudi cling 12 6,92%. D¢ 1&ch Fourier cudi cing boc 1 1a khong c6
su khuyét hodc mat do dién tir bi nham chd.

Fig. 10 13 cdu trtc tia X thu dugc (hinh v& ORTEP) cta (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi,monohydrat két tinh.
Fig. 11 12 cAu tric tia X (hinh v& ORTEP) cua 6 don vi twong tmg. S6 liéu cAu tric tinh
thé dugc tong hop trong Bang 9.

Bang 9. S6 liéu tinh thé va su tinh chinh céu tric.

Cong thtc thuc nghiém C48 H62 CaN12 O10

Khéi lugng cong thire 1007,17

Nhiét do 296(2) K

Budc séng 1,54178 A

Ha tinh thé Truc giao

Nhom khong gian P21212

Kich thuéc 6 don vi a=132412(15) A o =90°.

b=22,0943)A  p=90°.

c=8,7809(9) A y=90°.

Thé tich 2568,8(5) A3
z 2
Mat d6 (dugc tinh) 1,302 Mg/m’
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Haé s6 hap thu 1,617 mm™

F(000) 1068

Kich thude tinh thé 0,205 x 0,127 x 0,046 mm?

Khoéng theta cho sy thu thap s6 liéu 3,892 dén 51,384°.

Céc khoang chi ) -9<=h<=13, -21<=k<=22, -8<=I<=8
Su phan xa duoc thu thap 10761

Sy phan xa doc 1ap 2654 [R(int) = 0,0553]

Tinh ddy du v6i theta = 51,384° 95,3 %

Su hiéu chinh sy hép thu da quét

Sy truyén tdi da va tbi thiéu 0,7533 va 0,5516

Phuong phép tinh chinh Binh phuong nhé nhét ma trin day du trén
F2

S liéu / su gi6i han / cac thong s6 2654 /299 / 338

Muc do phu hop trén F2 1,218

C4c chi s R cudi cung [I>2sigma(I)] R1 = 0,0697, wR2 = 0,1588
Céc chi s6 R (tht ca cac s6 ligu) R1=0,0828, wR2 = 0,1644
Thong sb céu tric tuyét dbi 0,183(12)

Dinh va 16 sai khéc 16n nhét 0,330 va -0,254 e.A

Phan tich nhifu xa bot tia X cua (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit, 0,5 mudi canxi,monohydrat két tinh

Phan tich nhifu xa bét tia X duge thuc hién bing cach sir dung nhiéu xa ké
Endeavor AXS D4 Advance duoc trang bi ngudn phat xa Cu. Khe phan ky duoc dat tai
0,6 mm trong khi cac quang hoc thir cép sir dung céc khe bién thién. Su buc xa nhiéu

xa duoc phat hién boi may phat hién PSD-Lynx Eye. Dién thé va cuong d6 dong dién
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clia dng tia X 1an lugt duge dat dén 40 kV va 40 mA. S§ lidu duge thu thép trong thiét
bi do géc Theta-2Theta tai Cu (trung binh k-alpha) tir 3,0 dén 40,0 do 2-Theta stz dung
kich thuéc bude 12 0,01 do va thoi gian mdi budc 1a 1,0 gidy. Cac mau duoc diéu ché
bang cach dat chiing trong vat gitt mau nén thép silicon va dugc quay trong qua trinh
thu thap. S& liéu duogc thu thap béng cach sit dung Bruker DIFFRAC Plus XRD
Commander (phién ban 2.6.1) va phan tich dugc thuc hién bing phan mém EVA diffract
plus (phién béan 3.1). Tép dit liéu PXRD khong dugc xu ly trude khi tim kiém dinh. Sir
dung thuét toén tra ctu dinh trong phﬁn mém EVA, céc dinh duge chon tir cdc gid tri
ngudng l1a 1 dugc st dung dé tao ra cac 4n dinh dinh so cép. Pé dam bao tinh hiéu luc,
su 4n dinh nay duoc thuc hién thu cong. Két qua cua su 4n dinh ty dong duoc kiém tra
bing mét thuong va cac vi tri dinh dugc didu chinh dén t6i da cua dinh. Cac dinh voi
cuong do tuong dbi 1a> 3% thuong duoc chon. Céc dinh ma khoéng dugc phéan giai hodc
théng nhét v6i d6 nhiéu khong duoc chon. Sai sb dién hinh lién quan dén vi trf dinh ca
nguyén liéu két tinh, tir PXRD, dugc néu trong USP, 14 1én dén +/- 0,2° 2-Theta (USP-
941).

Fig. 12 12 md hinh nhiéu xa bt tia X thu duoc d6i véi (R)-4-((2-(((1,4-dimetyl-
1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-
yl)amino)-3-hydroxy-N,N-dimetylpicolinamit, 0,5 mudi canxi, monohydrat két tinh va
Bang 10 1iét ké cac dinh nhiéu xa tinh theo céc gi tri 2-theta.

Bang 10
Goc 2-Theta Cudng do twong ddi
(d6) (%)
7,7 43,0
7.8 100,0
10,3 35,3
10,7 22,2
11,9 18,6
12,6 8,6
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Géc 2-Theta Cudng d6 tuong dbi
(d6) (o)
13,2 11,0
13,6 26,0
14,4 11,8
15,5 242
16,6 25,3
17,0 52,5
18,4 15,1
20,0 11,2
20,5 25,7
20,8 43,1
21,0 47,9
21,5 3,8
22,3 434
22,6 9,3
23,3 15,9
24,0 61,2
24,5 10,2
24,9 21,7
25,6 34,4
26,1 24,6
27,0 10,4
27,6 13,3
28,4 15,5

196

196/227



45250

Goc 2-Theta Cudng do tuong doi
(do) (%)
28,9 13,5
29,3 14,6
29,6 6,5
30,2 8,1
31,3 22,6
31,4 22,2
32,2 5,5
32,9 12,0
34,3 14,3
35,0 13,8
35,5 5,6
35,9 3,6
36,3 72
37,6 5,1
38,9 2,7
39,6 5,7

S6 luogng sinh hoc
Thtt nghiém tinh héa ing dong té bao CCR6+ T.

Céc té bao CD4+CCR6+CXCR3-T ngudi duge phan lap tir leukopak tir cac ddi
tuong cho khée manh st dung kit 1am giau té bao EasySep™ Human Th17. (StemCell
Technologies, 18162). Dé thu dugc cac dinh lugng 16n té bao, cac té bao CCR6+ T
duogc kich hoat véi chét kich hoat T ngudi Dynabeads (sé 16 11132D, Gibco) tai mat do
Ja 1x106 & bao/mL trong mdi truong sinh truéng (mdi truong RPMI1640 v6i huyét
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thanh 10%, 4 ng/mL IL-2) véi ti 1€ té bao so voi hat 1:1,5. Ngay 4 sau khi kich hoat,
Dynabeads duoc loai bo khoi dich nu6i cay. Céc té bao T dugc hoat héa dugc duy tri
tai 1-2x10° t& bao/mL trong 15 ngay bang cach cdp mdi trudng sinh truéng maéi khi

can.

Thir nghiém sy huéng hoa hoc té bao CCR6+ T duoc thuc hién vao ngay 12 dén
15 sau khi kich hoat t& bao T st dung hé théng tinh hda ing dong san c6 ChemoTx®
96 giéng (Neuroprobe 101-5) theo quy trinh cia nha san xuét. Sau mot 1an rira v6i dém
phan tich (1X HBSS chtra 20mM HEPES va 0,25%BSA), cac té bao duoc 1 v6i hop
chit thir nghiém trong 30 phut tai nhiét d6 phong trude khi bat du tinh hoa img dong.
D6i v6i su xac dinh ICso, dinh va ddy ctia budng héa tmg dong chira cliing nong do hop
chat. DMSO dugc giit khong dbi tai 0,1% (v/v) trong tat ca cac giéng. Nong d6 cudi
cua CCL20 (Peprotech 300-29A) trong budng day 12 0,5 nM. Dia héa ung dong duoc
14p rép day dt duoc dit trong ti G nudi cAy té bao tai 37°C, 5% CO> trong 1 gid. Sau
khi 0, thiét bi loc trén ctng duoc loai bd, sau d6 1a lam déng lanh nhanh buéng day tai
-80°C trong 1 gidr. CAc té bao dugc di trii trong budng ddy duge nhudm béng thude

nhuém CyQUANT (Life Technologies, C7026) dé xac dinh sd luong té bao.

Céc gia tri ICso trong céc hop chét theo sang ché (Bang 11) duoc x4c dinh béng
phan tich hdi quy khong tuyén tinh ctia dudng cong dap ung lidu.

Bang 11

Vi du ICso M) | Vidu ICso (nM)
1 5,8 21 102

2 186 22 7.4

3 2,3 23 16,5

4 6.3 24 3,1

5 922 25 1,2

6 11,6 26 3,3

7 29,8 27 13,2

8 3,0 28 36,7
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Vi du ICso (nM) | Vidu ICso (nM)
9 59,7 29 12,0
10 8,7 30 96,1
11 1,9 31 45,4
12 1,7 32 2,7
13 5,4 33 4.4
14 12,5 34 24,0
15 10,6 35 30,0
16 41,7 36 32,3
17 5.9 37 5,2
18 3,3 38 12,6
19 70,6 39 6.5
20 271 40 ND*

*Khong c6 sb lidu
Thir nghiém tinh hoa tmg ddng bach cdu trung tinh ngudi.

Bach cAu trung tinh ngudi duoc tinh ché méu toan phan ngudi dugc 14y m&i bang
su chon loc 4m tinh mién dich tir tinh st dung kit phén 1ap té bao bach cau trung tinh
nguoi EasySepTM Direct (StemCell Technologies, #19666) theo hudng dan ctia nha

san xuat.

Phan tich tinh héa tmg dong bach cau trung tinh nguoi duoc thuc hién véi hé
thdng chén té bao 96 giéng Corning FluoroBlok (Corning #351164). Cac bach cdu trung
tinh duoc tinh ché dugc tai huyén phi trong dém héa tng dong (1X HBSS chira 25mM
HEPES, pH 7,4 va 0,25% BSA) vio ndng d6 1am viéc 12 2x10° té bao/mL va dugc u
trong 30 phit tai 37°C véi calcein-AM dé nhudm té bao. Sau 30 phit, cac bach cau
trung tinh duoc dénh ddu dugc rira hai lan trong dém hoa ing dong, dugc tai huyén phu
nhu trude va ngay khi sir dung. Déi véi phan tich, cac hop chét thir nghiém duge thtr

nghiém trong dinh dang dap ung liéu dé x4c dinh ICso. Céc bach cau trung tinh dugc
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danh dau (50 pL) duogc 0 trude véi hop chét th nghiém duoc pha lodng (50 pL) trong
30 phit trong dia 96 giéng (Greiner). Tiép theo, 100 pL hop chat duge pha lodng dugce
tron véi 100 uL. GROa (Peprotech #300-11, 2 nM) trong phan ddy cta budng hoa ng
dong. Phan trén cing (b phén 1dng vio) clia hé thong tinh héa ing dong chira mang
x6p FluoroBlok sau d6 duoc 14p rap cuing nhau. 50 pL bach cau trung tinh dugc U trudce
duoc bd sung vao bd phan 16ng vao FluoroBlok (phin trén cting) va tinh héa tmg dong
duge do bang kha ning cac bach cau trung tinh di trd qua mang hudng dén phdi tir
CXCR2 cu thd, GROa. May doc nhidu nhan Envision (Perkin Elmer) va/hodc may chup
hinh huynh quang Typhoon (GE) dugc st dung dé danh gia céc thay doi trong tin higu
huynh quang (calcein-AM flophore) tai 485/535 nm dugc tao ra bang cac bach cau trung

tinh dugc danh d4u ma da di qua mang x4p nay.

Céc gia tri ICso trong cac hop chét theo sang ché (Bang 12) duoc x4c dinh béng
phan tich hdi quy khong tuyén tinh ctia duong cong dép tmg liéu. Navarixin ((R)-2-
hydroxy-N,N-dimetyl-3-((2-((1-(5-metylfuran-2-yl)propyl)amino)-3,4-dioxoxyclobut-
1-en—l-yl)amino)benzamit) duoc st dung 1am déi ching tham chiéu trong thir nghiém

(ICs0=16,8, n=52).

Béang 12

Vidu ICso (nM) | Vidu ICso (nM)
1 524 21 293

2 7.310 22 141

3 1.530 23 248

4 886 24 1.010
5 ND* 25 355

6 586 26 142

7 2.160 27 52,6
8 103 28 2.190
9 2.750 29 4.410
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Vi du ICso (MM) | Vidu ICso (nM)
10 175 30 4.030
11 210 31 2.750
12 107 32 332
13 328 33 69,9
14 272 34 2.510
15 735 35 255
16 4350 36 7.130
17 3.160 37 3.630
18 1.010 38 3.460
19 197 39 502
20 167 40 ND*

*Khong c6 so liéu
MO hinh chudt nhét in vivo ctia bénh viém da giong bénh vay nén duoc cam ung boi

IL-23.

Hiéu qua cuia chét ddi khang CCR6 theo séng ché duge danh gia & md hinh chudt
nhit in vivo cta chimg viém da gidng bénh vay nén. IL-23 chudt tai t6 hop duoc st
dung qua tiém qua da vao trong tai tréi ctia chudt nhit C57BL/6 céi 8-10 tudn tudi. Diéu
nay dan dén cac triéu ching bénh gidng bénh vay nén tang bao gdm day 1én va ban do
& da cua tai trai. Chudt nhit duge cho IL-23 duoc didu tri tir Ngay 0 dén Ngay 11 véi
c4c liéu ubng dung hang ngay (QD) cua chét ddi khang CCR6 hoic cac 1iéu hai 1n mot
ngdy (BID) ctia chét déi khang CCR6. Ngoai ra, nhém chuét nhét duge diéu trj bang
Ab khéng TL-17 & dang déi chimg c6 hiéu qua tich cyc. Céc nhém ding liéu dai dign

cho nghién ctru gdm nhu sau:

nhém duoc dung lidu hai 1dn mot ngay (BID) vdi ta dugc 1ong, nhém d6i chimg
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nhém duge diing lidu bing tiém trong mang bung hai 1an mot tudn v6i Ab khang

IL-17 (5 mg/kg), nhém dbi chting duong,

nhém duoc ding lidu qua duong ubng véi Hop chét A tai 3-100 mg/kg mot 1an
mdt ngdy (QD) hodc hai 1dn mot ngay (BID),

khong dugc diéu tri, nhém dbi chung khong khong qua diéu tri.

Mudi con chudt nhit dugc tham gia vao mdi nhém diéu tri v6i sy loai trir nhém
dbi chung khong qua diéu tri, ma c6 nim con chudt. Ngay nghién ctu 0 dugc goi la
ngdy didu tri thir nhét, va cac phép do do day tai duoc thuc hién hang ngay bang thudc
tric vi ctia k§ su (Mitutoyo, Aurora, IL, USA). Cac phép do d6 sung thy cua tai db6i voi

mdi con chudt nhit duge so sdnh v6i dudng co s6 va dugc bieu dién bang micron.

Cac hop chét theo sang ché e ché mot cach ¢6 chon loc tinh héa Gmg dong té
bao T so véi tinh hoa ung dong bach cau trung tinh (xem Bang 13). Tinh chon loc nay
tao cho cac hop chét theo sang ché 1 chét tri 1idu ton tai dugc trong diéu tri cac bénh,
tinh trang bénh hodc r6i loan viém, mién dich, tu mién, thoai hoa than kinh va viém

than kinh & ngudi véi nguy co gidm bach cdu trung tinh giam.

Bang 13

Tébao T Tébao T

Vi dy (li"érlll}; héa tUng Vi dy ggrlll; héa Ung
Tinh chon loc Tinh chon loc

1 90 21 3

2 39 22 19

3 665 23 15

4 140 24 325

5 ND* 25 296

6 51 26 43

7 72 27 4
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Té bao T Tébao T

Vidy ’gé?ll; hoa Ung Vidu gé?lz héa Ung
Tinh chon loc Tinh chon loc

8 34 28 60

9 46 29 367

10 20 30 42

11 110 31 60

12 63 32 123

13 60 33 16

14 22 34 104

15 69 35 8

16 104 36 220

17 535 37 698

18 306 38 274

19 3 39 77

20 NS** 40 ND*

*Khong c6 so liéu

+#* Khong chon loc dbi véi tinh héa tmg dong té bao T so vdi tinh hoa tmg dong bach

cau trung tinh

Chit don bt ngd kham pha ra ring su trc ché tinh héa tng dong té bao T so véi

su e ché tinh hoéa tng dong bach cau trung tinh dugc ting cudng béng céch thay thé

hydro bang alpha nhém metyl vao diém dén cua vong “A” heteroaryl (xem Bang 14).

Bang 14

203/227

R =H, ICso (nM)

R = CHjs, ICs0 (nM)
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Hop chét theo séng | CCR6 CXCR2 CCR6 CXCR2
ché Té bao T, | Bach cau | Tébao T | Té bao T, | Bach cau | Té bao T
CCL20 trung Tinh héa CCL20 trung Tinh hoa
Tinh hoa téni(’) {mg dong | Tinh héa té;hé {mg dong
tng dong “ | Tinh tng dong * | Tinh
Tinh héa | chon 1oc Tinh héa | chon Joc
ung dong ung
dong
o o]
a ﬁ | 19,2 42,1 2,2 5.8 524 90,3
\N OH R
/
o o]
T ﬁ N 132,1 346 10,8 2,7 332 123
N N o
\N _OH R °
)
o o)
a ﬁu M1 64,5 12,2 NS* 24,0 2510 104
/o

* Khong chon loc déi véi tinh héa ing dong té bao T so vdi tinh héa tng dong bach

cAu trung tinh

S6 liéu bd so sanh

WO 2010/131145 bdc 1§ cac Vi du 112 va 120.

i o

Vidy 112 Viduy 120

Chu don dua ra dit liéu tinh héa tmg dong so sanh dugc trong Bang 15 trong cac
hop chét ctia tai lidu WO 2010/131145. Dit liéu & Bang 15 ching t6 rang cac Vi du 112
va 120 c6 tiém nang hon dé tGc ché su di tra ctia bach cau trung tinh so véi cac hop chét

theo sang ché va it tiém nang hon trong viéc Grc ché sy di tri cia t€ bao T so vdi cac
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hop chét theo sang ché. Cac hop chét cua tai liéu WO 2010/131145 ¢6 tinh chon loc
chitc niang d6i véi CXCR2 so véi CCR6 déi 1ap véi cac hop chét theo sang ché. Dt ligu
ndy goi v ring céc hop chét theo tai liéu WO 2010/131145 it hap dan hon trong viéc
lam cac chét dé diéu tri bénh, tinh trang bénh hodc r6i loan dugc cai thién bé“lng cach
lam giam tinh héa tmg dong té bao T qua su ttc ché CCR6 va cée hop chét theo tai ligu
WO 2010/131145 cling c6 nguy co giam bach cau trung tinh cao hon cho bénh nhan
khi so sanh véi cac hop chét theo sang ché.

Bang 15

1Cs0 (nM)
CCR6 CXCR2 Tébao T

Vidu Té bao T,|Bach cdu trung | Tinh  hoa
CCL20 tinh, GROa tmg dong
Tinh héatng | Tinh héa tmg | Tinh  chon
dong dong loc

112 267 23,2 NS*

120 388 5,7 NS*

*Khong chon loc d6i voi tinh hoa Gmg dong té bao T so véi tinh hoa tng

dong bach cau trung tinh
WO 2013/061005 boc 16 cac Vi du 22, 50 va 53 va dua ra céc dif liéu chirc nang
CXCR2 va CCR6 cho mbi hop chit ma duoc tai sinh tr WO 2013/061005 trong Bang
16 dudi day. Hoat tinh dbi khang CXCR2 dugce x4c dinh qua sy tic ché sy huy dong -
arrestin sau khi hoat hoa bing CXCL8 & céc té bao Path-Hunter HEK293. Hoat tinh d6i
khang CCR6 dugc xac dinh qua su uc ché luéng Ca2" & cac té bao sau khi hoat hda

CCR6 & nén tang FLIPR TETRA®. Chat hoat héa CCR6 khong duoc béo cdo.
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Bang 16*
Hop chit | CXCR2 | CCR6
ICso ICs0 (nM)
(nM)
22 31 3.4
50 72 1,4
53 30 1,9

#84 lidu duge boc 16 trong WO 2013/061005

Chu don dua ra sb liéu tinh héa ing ddng so sanh duoc sau day trong Bang 17 &
céc hop cht theo tai liéu WO 2013/061005. S6 liéu & Bang 17 ching t6 rang Vi du 22
¢6 hiéu luc & ca sy tc ché tinh héa tmg dong cla té bao T va bach cau trung véi hoat
Iuc 16n hon mdt chut (1,5X) déi véi viéc tic ché CCR6. Ai lyc cao dbi véi ca hai thy
thé két hop véi tinh chon loc trong CCR6 kém khién cho hop chét nay it hip din trong
viéc lam chét khang viém v6i hoat lyc giam dbi véi su giam bach cau trung tinh hon so
v6i cac hop chét theo séng ché. Vi du 50 c6 4i lyc thap déi véi CCR6 va tic ché tinh
héa tmg dong bach cu trung tinh tdt hon so véi tinh héa tng dong té bao T. Dic diém
tinh hoa ung dong cia Vi du 50 it hip dan hon d& phat trién & dang chit khang viém so
v6i cac hop chét theo séng ché. Vi du 53 khong phai 14 cht tc ché c6 tiém ning cua
tinh hoa tng dong té bao T hay tinh hoa ing dong bach cau trung tinh. Thiéu hoat luc

chirc ndng tai CCR6 khién cho Vi du 53 it hép dAn hon dé diéu tri bénh viém so véi cac

hop chét theo séng ché.
Béang 17
ICs0 (nM)
CCR6 CXCR2 Tébao T
Vidu Té bao T, |Bach cau trung | Tinh héa ung
CCL20 tinh, GROa dong
Tinh h6éa ung | Tinh héa ung | Tinh chon loc
dong dong
22 22,6 35,2 1,5
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50

330

121

NS*

53

390

1143

3

* Khong chon loc ddi v6i tinh héa ing dong té bao T so v6i tinh héa ting

dong bach cau trung tinh
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YEU CAUBAO HQ

1. Hop chit c¢6 Cong thirc (IA) hoic (IB)

@] O
oﬁi Oﬁ\i
j NS A 7 N DA
N DN H \ i

N NH
R1 R1 —
jN OR, jﬁ OR,
R, O R, ©
Cong thic (IA Cong thuc (IB
g g

hodc mudi dugc dung cua chiing, trong d6
R1 la metyl;
R> 1a metyl, etyl, hodc isopropyl;

hodc R; va R cing véi nguyén tir nito ma chung gén vao tao thanh di vong c6
4, 5, hodc 6 canh chira mot nguyén tir khac loai 1a N va tiy y 1 hodc 2 nguyén tir khac
loai bd sung dugc chon tir nhém bao gém O, N, va S, trong d6 di vong nay tuy y dugc

thé bang 1, 2, hodc 3 nhém (C1-C4)alkyl;
RslaH;

/N\
N—R4
R

5

Ala Re
R4 1a metyl;

Rs 13 metyl, etyl, metoxy, Cl, diflometoxy, Xyano, hodc xyclopropyl;
Rs 1a H;

(Rg)n

R
B la 7§ :

R7 la metyl; va

nlao.
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2. Hop chét theo diém 1 c¢6 Cong thirc (IIA)

NN N

4 N =

N D—nNHH N-R,
R4 — Rs
Y OR3 Re
/0
R,
Cong thuc (ITA)

hodc mudi dugc dung cia no, trong do
R1 1a metyl;
R; 1a metyl, etyl, hodc isopropyl;

hoic R; va Ry cing véi nguyén tir nito ma chung gén vao tao thanh di vong c6
4, 5, hodc 6 canh chira mot nguyén tir khac loai 1a N va ty y 1 hodc 2 nguyén tir khéc
loai b sung duge chon tir nhém bao gdm O, N, va S, trong d6 di vong nay tiy ¥ dugc

thé bang 1, 2, hodc 3 nhém (C1-C4)alkyl;
Rs la H;
R4 12 metyl;
Rs 12 metyl, etyl, metoxy, Cl, diflometoxy, xyano, hodc xyclopropyl;
Rs 1a H;

(RB)n

Bla R7§ :

R7 1a metyl; va
nlao.
3. Hop chét theo diém 2, hogc mudi dugc dung cta nd, trong do

R; va Ry cing v6i nguyén t nito ma ching gin vao tao thanh morpholin hodc

4-metylpiperazin;

Rz 1a H;

209

209/227



45250

R4 12 metyl;
Rs 13 metyl, etyl, metoxy, Cl, diflometoxy, xyano, hodc xyclopropyl;
Rs 12 H;

(RS)n

Bla R7§P :

R7 la metyl; va
nla0.
4. Hop chét theo diém 1, trong d6 hop chét nay duoc chon tir nhém gdm

(R)-4-((2-(((4-Clo-1-metyl-1H-pyrazol-3-yl)(1-

metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit;
(R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N-isopropyl-N-metylpicolinamit;
(R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(5-metylspiro[ 2.3 ]hexan-5-
yl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit;
4-((2-(((S)-((S)-4,4-Diflo-2-metyltetrahydrofuran-2-yl)(4-etyl-1-metyl-1H-
pyrazol-3-yl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit;
(R)-4-((2-(((2,5-Dimetylthiazol-4-yl)(1-metylxyclobutyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit;
(S)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit;
(R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-N-etyl-3-hydroxy-N-metylpicolinamit;
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(S)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1 -metylxyclopentyl)metyl)amino)-

3 4-dioxoxyclobut-1-en-1-yl)amino)-N-etyl-3-hydroxy-N-metylpicolinamit;

(R)-3-(((1,4-dimetyl-1 H-pyrazol-3-yl)(1-metylxyclopentyl)metyl)amino)-4-((3-
hydroxy-2-(morpholin-4-carbonyl)pyridin-4-yl)amino)xyclobut-3-en-1,2-dion;

(R)-3-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1 -metylxyclopentyl)metyl)amino)-4-
((3-hydroxy-2-(4-metylpiperazin-1-carbonyl)pyridin-4-yl)amino)xyclobut-3-en-1 ,2-
dion;

(S)-4-((2-(((4-Clo-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit;

(R)-4-((2-(((4-Clo-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3 -hydroxy-N-
isopropyl-N-metylpicolinamit;

(R)-3-Hydroxy-N-isopropyl-4-((2-(((4-metoxy-1-metyl-1 H-pyrazol-3 -yD)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-N-
metylpicolinamit;

(R)-3-Hydroxy-4-((2-(((4-metoxy-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-N,N-
dimetylpicolinamit;

(R)-3-Hydroxy-4-((2-((1-(4-metoxy-1-metyl-1H-pyrazol-3-yl)-2,2-
dimetylpropyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-N,N- dimetylpicolinamit;

(R)-3-Hydroxy-N-isopropyl-4-((2-((1-(4-metoxy- 1-metyl-1H-pyrazol-3-yl)-
2,2-dimetylpropyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-N-metylpicolinamit;

(R)-4-((2-(((4-(Difometoxy)-1-metyl- 1 H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N:. ,IN-

dimetylpicolinamit;
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(R)-4-((2-(((4-Xyano-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-/N,N-
dimetylpicolinamit;

(R)-4-((2-(((2,5-Dimetylthiazol-4-y1)(1-metylxyclopropyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit;

(R)-4-((2-(((1,4-Dimetyl- 1H-pyrazol-3-yl)(1-metylxyclopropyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit;

(R)-4-((2-(((4-Etyl-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopropyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit;

(R)-4-((2-((1-(1,4-Dimetyl-1H-pyrazol-3 -yl)-2,2-dimetylpropyl)amino)-3 4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit;

(R)-4-((2-(((1,4-Dimetyl- 1H-pyrazol-3-yl)(1-metylxyclobutyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit;

(R)-4-((2-((1-(2,5-Dimetylthiazol-4-yl)-2,2-dimetylpropyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit;

(R)-4-((2-(((4-Btyl-1-metyl-1H-pyrazol-3-yl)(1-metylxyclobutyl)metyl)amino)-
3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit;

(R)-4-((2-((1-(4-Etyl-1-metyl-1H-pyrazol-3-yl)-2,2-dimetylpropyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit;

(R)-3-Hydroxy-4-((2-(((2-(hydroxymetyl)-5-metylthiazol-4-y1)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-N,N-
dimetylpicolinamit;

(R)-4-((2-(((4-Xyclopropyl-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit;
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(R)-4-((2-(((4-Xyano-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-N-etyl-3-
hydroxy-N-metylpicolinamit;

(R)-4-((2-(((4-xyano-1-metyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-/N-
isopropyl-N-metylpicolinamit;

(R)-4-((2-(((2,5-Dimetylthiazol-4-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit;

(R)-3-Hydroxy-4-((2-(((5-metoxy-2-metylthiazol-4-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-N,N-
dimetylpicolinamit;

(R)-4-((2-(((2,5-Dimetyloxazol-4-yl)(1-metylxyclopentyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit;

(R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-etylxyclobutyl)metyl)amino)-3,4-
dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-dimetylpicolinamit;

4-((2-(((S)-((S)-4,4-Diflo-2-metyltetrahydrofuran-2-yl)(1,4-dimetyl-1H-
pyrazol-3-yl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit;

(R)-3-hydroxy-N,N-dimetyl-4-((2-(((1-metyl-4-(metyl-d3)-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)picolinamit;

4-((2-(((1R)-(1,4-dimetyl-1H-pyrazol-3-yl)(1-metylxyclopentyl-3,4-
d2)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit; va

4-((2-(((S)-((S)-4,4-Diflo-2-metyltetrahydrofuran-2-yl)(2,5-dimetylthiazol-4-
yDmetyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit;

hodc mudi dugc dung cua no.
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5. Hop chat theo diém 1 ma 1a (R)-4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-

dimetylpicolinamit hodc mu6i dugc dung cua no.

6. Hop chét theo diém 1 c6 cAu triic

0 0
N7 j;f

\ ~— /N N

N H H
% OH

7. Hop chit theo didm 1 ma 13 (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-

metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit két tinh.

8. Hop chat ma la (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
dimetylpicolinamit monohydrat két tinh.

9.  Hop chit theo diém 8 ma 1a (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-/N,N-

dimetylpicolinamit monohydrat két tinh ¢6 mo hinh nhiu xa bot tia X bao gdm cac
dinh nhidu xa 18,8 £ 0,2, 19,2 £ 0,2, v 20,4 £ 0,2 d9 hai theta.

10. Hop chét theo diém 8 ma 13 (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-/N,N-

dimetylpicolinamit monohydrat két tinh ¢6 mo hinh nhiu xa bot tia X bao gdm cac
dinh nhifu xa 17,6 £0,2, 18,5+ 0,2, 18,8 + 0,2, 19,2 + 0,2, va 20,4 + 0,2 d6 hai theta.

11.  Hop chét theo diém 8 ma 13 (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-/N,N-

dimetylpicolinamit monohydrat két tinh c6 mé hinh nhidu xa bot tia X bao gdm cac
dinh nhiéuxa 11,5+0,2,15,5+0,2, 17,6 £ 0,2, 18,5+ 0,2, 18,8 £ 0,2, 19,2+ 0,2, 20,4
+0,2, va 24,5 + 0,2 d6 hai theta.

12.  Hop chét theo diém 8 ma 1a (R)-4-((2-(((1,4-dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-3-hydroxy-N,N-
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dimetylpicolinamit monohydrat két tinh ¢ md hinh nhiéu xa bot tia X nhu duge mo ta
trén Fig. 4.

13. Hop chdt ma 1a  (R)-((4-((2-(((1,4-Dimetyl-1H-pyrazol-3-yl)(1-
metylxyclopentyl)metyl)amino)-3,4-dioxoxyclobut-1-en-1-yl)amino)-2-
(dimetylcarbamoyl)pyridin-3-yl)oxy)metyl dihydro phosphat hoac mudi duge dung ctia
no.

14. Hop chét theo diém 13 ¢6 cAu tric

15. Dugc pham chira hop chit theo diém bAt ky trong s6 cac diém tir 1 dén 14, va ta

duoc, chit pha lodng, hodc chit mang dugc dung.
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