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Linh vwe k§ thuét dwoc dé cap

Sang ché dé xuét hop chit hydroxypyridoxazepin, phwong phap tao ra hop chat

nay, dugc pham chira chiing va viéc sit dung chung lam chét hoat hoa Nrf2.
Tinh trang k¥ thuat ciia sang ché

Yéu t6 2 lién quan dén NF-E2 (Nrf2: NF-E2 related factor 2) la thanh vién cta
ho cap-n-collar cua cac yéu t6 phién ma chtra motip khéa kéo leuxin co ban dac trung.
Trong cac diéu kién co ban, cac mirc Nrf2 dugc kiém soat chat ch& boi chét tc ché lién
két actin dich bao twong, protein 1 két hop ECH gidng Kelch (KEAP1: Kelch-like ECH
associating protein 1), n6 lién két v6i Nrf2 va huéng dich né dé ubiquitin héa va phan
hity proteasom thong qua phtrc hop ligaza E3-ubiquitin dya vao Cul3. Trong cac diéu
kién kich tmg oxy héa, DJ1 (PARK?7) dugc hoat héa va lam n dinh protein Nrf2 béng
cach ngin chan Nrf2 tuong tac véi KEAP1. Tuong tu, vigc cai bién cac xystein phan
ung trén KEAP1 co thé gy ra su thay d6i vé& cdu hinh trong KEAP1 ma n6 lam thay do6i
su lién két Nrf2 va thac déy su 6n dinh Nrf2. Do vay, cac mitc Nrf2 trong té bao thuong
duge duy tri & mirc thdp trong cic diéu kién binh thudng nhung hé théng duogc thiét ké
dé dap tmg nhanh chong v6i kich tng moéi truong boi sy gia ting cac mirc Nrf2 va do

do, hoat tinh Nrf2 hudéng xudi dong.

Hoat tinh Nrf2 thip mot cach khong thich hop khi d6i mat véi kich tng oxy hoa
dang dién ra duong nhu 1a co ché bénh 1y bén dudi cia bénh phdi tic nghén man tinh
(COPD - chronic obstructive pulmonary disease). Yamada, K., et al. BMC Pulmonary
Medicine, 2016, 16: 27. Day c¢6 thé 1a hau qué ciia tinh trang cin bing bi thay doi giita
céc chét hoat hoa Nrf2 v6i ca su thiéu cic chét hoat hoa duong tinh khong thich hop
nhu DJ1, va su du thira qua mirc cac chit hoat héa 4m tinh nhu Keap1 va Bachl. Do do,
viéc phuc hdi hoat tinh Nrf2 & phdi ctia cac bénh nhan COPD c6 thé dan dén sira chita
lai sy mét can bang va lam giam bét cac qua trinh ¢6 hai nhu qué trinh chét té bao theo
chuong trinh cua té bao ciu tric (bao gbm céc té bao biéu mod va ndi md phé nang) va

qué trinh viém. K€t qua cia cac tic dong nay s& lam gia ting sy bdo vé t€ bao, bao ton
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cAu tric phéi, va su stra chira cAu trac & phéi bi COPD, do do6 lam cham lai su tién trién
cua bénh. Do do, cac chét hoat hoa Nrf2 ¢6 thé diéu tri COPD (Boutten, A., et al. 2011.
Trends Mol. Med. 17:363-371) va cac bénh ho hip khéc, bao gdm hen, tén thuong phoi
cép (ALI) (Cho, H.Y ., and Kleeberger, S.R., 2015, Arch Toxicol. 89:1931-1957; Zhao,
H. et al., 2017, Am J Physiol Lung Clee Mol Physiol 312:L155-1162, dugc cong b lan
dau ngay 19 thang 11 nam 2016; doi:10.1152/ ajplung,00449.2016), hoi ching nguy kich
ho6 hép cip (ARDS) va xo phéi (Cho, H.Y., and Kleeberger, S.R. 2010. Toxicol. Appl.
Pharmacol. 244:43-56).

Tiém nang tri liu cua chit hoat héa Nrf2 duge minh hoa trong dai thuc bao phéi
tir cac bénh nhan COPD trong do con duong Nrf2 duong nhu thich nghi khong tot.
Nhimng té bao nay c6 kha ning thuc bao vi khuén suy giam so voi té bao twong tu tir
bénh nhan dbi chimg, va téc dung nay dugc dao nguge bang cach bd sung chét hoat hoa
Nrf2 in vitro. Do d6, ngoai cac tac dung néu trén, viéc phuc hoi hoat tinh Nrf2 thich hop

cling c6 thé giai ctru su trAm trong thém COPD bang cach lam giam nhim tring phoi.

Tac dung nay dugc chirmg minh bang chét hoat hoa Nrf2, Sulforaphane, chét nay
lam tang su biéu hién cta thu thé dai thuc bao véi cAu trac colagen (MARCO) bai dai
thre bao COPD va dai thuc bao phé nang tir chudt tiép xtic v6i khoi thude 1, nho d6 cai
thién vé kha nang thuc bao vi khudn ctia céc té bao nay (Pseudomonas aeruginosa,
Haemophilus influenzae khong dién hinh) va kha ning thanh thai vi khuén & ca ex vivo

va in vivo. (Harvey, C.J., et al. 2011. Sci. Transl. Med. 3:78ra32).

Tiém nang tri liéu cia Nrf2 huéng dich & phoi khong chi giéi han & COPD. Ding
hon 13, viéc huéng dich con duong Nrf2 cé thé cung cip diéu tri dbi v6i cac bénh phdi
va bénh ho hip khéc & ngudi ma thé hién céc thanh phan kich tng oxy hoa nhu hen mén
tinh va hen cép tinh, bénh phdi thir phat sau cac tiép xiic moi truong bao gdbm nhung
khong bi gi6i han & ozon, khi thai dong co diesel va cac phoi nhiém nghé nghiép, xo
hoa, nhiém trung phdi cap (chang han, virut (Noah, T.L. et al. 2014. PLoS ONE 9(6):
€98671), vi khuén hoic ném), nhiém trung phéi mén, bénh al antitrypsin, ALI, ARDS
va xo nang (CF, Chen, J. et al. 2008. PLoS One. 2008;3(10):€3367).
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Liéu phap diéu tri ma huéng dich vao con dudng Nrf2 cling co nhiéu sir dung
tidm ning bén ngoai hé phédi va ho hip. Nhidu bénh ma chit hoat hoa Nrf2 c6 thé hitu
dung v6i cac bénh nay do6 1a bénh tu mién (bénh Véy nén, IBD, MS), cho théy r%mg, chét

hoat hoa Nrf2 co thé hiru dung trong cac bénh tur mién no6i chung.

Trong lam sang, thudc ma hudéng dich vao con duong Nrf2 (bardoxolon metyl)
¢6 hidu qua dugc chimg minh & cic bénh nhén tiéu duong véi bénh thén tiéu dudong/bénh
than man tinh (CKD) (Aleksunes, L.M., et al. 2010. J. Pharmacol. Exp. Ther. 335:2-
12), mic du cac thir nghiém giai doan 111 v6i thude ndy & bénh nhan bi CKD giai doan
ning nhit dugc hoan thanh. Hon nira, c6 bang ching nghi ngd rang, liéu phap diéu tri
nhu vay s& hiéu qua & ton thuong than cAp tinh gay ra boi nhiém trung, ton thuwong thn
cip tinh khac (AKI) (Shelton, L.M., et al. 2013. Kidney International. Jun 19. doi:
10.1038/ki.2013.248.), va bénh than hodc 16i chirc niang dugc quan sat trong qua trinh
ghép than.

Trong linh vuc vé tim, bardoxolon metyl hién nay dang dugc khao sat trén bénh
nhan bi tang ap dong mach phéi va do do, thudc huéng dich vao Nrf2 bang céc co ché
khéc c6 thé cling hitu dung trong linh vuc vé bénh nay. Kich tmg oxy hoa gia tédng trong
co tim bi bénh, dan dén su tich tu cac loai oxy phéan tng (ROS) ma ching lam suy giam
chure ning tim [Circ (1987) 76(2); 458-468] va 1am tang tinh man cam véi loan nhip tim
[J of Mol & Cell Cardio (1991) 23(8); 899-918] boi tac dong gay doc truc tiép cua su
gia tang hoai tir va qua trinh chét té bao theo chuong trinh [Circ Res (2000) 87(12);
1172-1179]. G mAu chudt bi qué tai ap luc (TAC), gen Nrf2 va su biéu hién protein ting
1én trong giai doan sém cla phi dai tim thich img nhung lai giam trong giai doan mudn
clia qué trinh tu sira tim thich ung khong tbt két hop véi r6i loan chirc ning tAm thu
[Arterioscler Thromb Vasc Biol (2009) 29(11); 1843- 5 1850; PLOS ONE (2012) 7(9);
e44899]. Ngoai ra, su hoat hoa Nrf2 da duogc chung minh la e ché kich tmg oxy hoa
trén co tim cling nhu qua trinh chét té bao theo chuong trinh, xo hoa, phi dai, va r6i loan
chirc nang tim & cac mau chudt bi qua tai ap suét [Arterioscler Thromb Vasc Biol (2009)
29(11); J of Mol & Cell Cardio (2014) 72; 305-315; va 1843-1850; PLOS ONE (2012)
7(9); e44899]. Sy hoat hoa Nrf2 cling da dugc chimg minh 13 bao vé chéng lai ton
thuong I/R tim & chudt 10 [Circ Res (2009) 105(4); 365-374; J of Mol & Cell Cardio
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(2010) 49(4); 576-586] va lam giam tdn thuong oxy hoa co tim sau ton thuong I/R tim
& chuét. Do do, thuée huéng dich vao Nrf2 bang céc co ché khac c6 thé hitu dung trong
nhiéu bénh tim mach bao gbdm nhung khong bi gidi han ¢ xo vita dong mach, ting huyét
ap, va suy tim (Oxidative Medicine and Cellular Longevity Volume 2013 (2013), Article
ID 104308, 10 pages), hoi chimg mach vanh cép, nhdi mau co tim, stra chita co tim, tai
cAu trac tim, loan nhip tim, suy tim v6i phan suit tbng mau bao tdn, suy tim v6i phan
sudt tbng mau giam va bénh co tim tiéu duong. Gan day, viéc cai thién vé chirc ning
that trai da duoc chimg minh ¢ chudt bi ton thuong tim thiéu mau cuc bd st dung chét
hoat héa Nrf2 bardoxolon metyl [Tian, C, et al., JPET, doi: 10.1124/jpet.119.261792
(October 10, 2019)].

Thude kich hoat con dudng Nrf2 ciing ¢6 thé hitu dung dé diéu tri nhiéu bénh
thoai hoa than kinh bao gdm bénh Parkinson (PD), bénh Alzheimer (AD), xo cing teo
co mot bén (ALS) (Brain Res. 2012 Mar 29;1446:109-18. 2011.12.064. Epub 2012 Jan
12.), bénh Huntington (HD), da xo cung (MS), ton thuong tiy sdng, chan thuong so
ndo, dot quy do thiéu mau cuc bd, dot quy, bénh Creutzfeldt-Jakob, ching mét ngl gia
dinh gy tr vong, hoi ching Gerstmann-Striussler-Scheinker, va cac bénh prion lién
quan, liét trén nhan tién trién, bénh ndo do chén thuong man tinh (CTE), thodi hoa than
kinh, sa sat tri tué, sa sut tri tué tran - thai duong, bénh do protein tau, viém vOong mac
séc t6, bénh Pick, bénh Neimann-Pick, bénh thoai hoa tinh bot, va suy giam nhén thirc
(FEBS 201 8, doi: 10.1111/febs.14379, Pharmacology & Therapeutics 2016, 157, 84-
104). Nhidu mAu dong vat in vivo da chimg minh rang, chudt dé loai bo Nrf2 nhay cam
hon vé6i cac tén thuong gay doc than kinh so v&i cac chuot loai hoang dai. Viéc diéu tri
cho chudt bing chat hoat héa Nrf2 tert-butylhydroquinon (tBHQ) lam giam su ton
thuong vo ndo & chudt trong mAu tai tuéi méau thiéu mau cuc bd ndo, va cac mirc
glutathione v6 ndo dugc gia ting & chudt kiéu hoang dai Nrf2 nhung khong ting ¢ chudt
loai bé Nrf2 sau khi dung tBHQ (Shih, A.Y ., et al. 2005. J. Neurosci. 25:10321-10335).
Tecfidera™ (dimetyl fumarat), hop chét nay hoat hoa Nrf2 trong s6 cac dich khac, duge
thong qua ¢ My dé didu tri da xo ctng tai phat - thuyén giam (MS). Sy hoat héa Nrf2
cling c6 thé gitip dé didu tri cac trudng hop chimg that diéu Friedreich, trong d6 do nhay

tang voi kich img oxy hoa va su hoat hoa Nrf2 giam da dugc thong bao (Paupe V., et al,
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2009. PLoS One; 4(1):¢4253. Omaveloxolon (RTA-408) ciing dang dugc thr nghiém

lam sang ddi v6i chimg thét diéu Friedreich.

C6 bang ching tién 14m sang vé vai trd bao vé dic biét cua con dudng Nrf2 ¢ cac
mau dong vat bi bénh viém rudt (IBD, bénh Crohn va viém loét dai trang) va/hodc ung

thu dai trang (Khor, T.O., et al 2008. Cancer Prev. Res. (Phila) 1:187-191).

Bénh thoéi hoa diém vang do tudi tac (Age-related macular degeneration - AMD)
1a nguyén nhan phd bién din dén mét thi luc & nguoi trén 50 tudi. Hat thude 14 14 yéu to
nguy co chinh phat trién AMD thé khong tin tao mach (khd) va c6 1€ ca AMD thé tan
tao mach (u6t). Cac phat hién in vitro va & cac loai tién 14m sang ting hd quan diém cho
rang, con duong Nrf2 co lién quan trong dap ing chdng oxy hoa ctia cac té bao biéu md
vOng mac va su diéu bién viém trong cac mau dong vat tién 1am sang bi ton thuong mit
(Schimel, et al. 2011. Am. J. Pathol. 178:2032-2043). Bénh loan dudng gidc mac ndi
md Fuchs (Fuchs Endothelial Corneal Dystrophy - FECD) 1a bénh mu tién trién dugc
dic trung boi qua trinh chét té bao theo chuong trinh cua t€ bao nodi mo giac mac. Day
1a bénh do tubi gia va kich tmg oxy hoa gia tang lién quan dén cac mirc biéu hién va/hoac
chirc nang Nrf2 thap (Bitar, M.S., et al. 2012. Invest Ophthalmol. Vis. Sci. August 24,
2012 vol. 53 no. 9 5806-5813). Ngoai ra, chit hoat hoa Nrf2 ¢6 thé hitu dung trong bénh

viém mang bd dao hodc céc tinh trang viém mat khac.

Bénh viém gan nhiém md khong do rugu (Non-alcoholic steatohepatitis - NASH)
1a bénh ling dong chét béo, viém, va ton thuong & gan ma nd xuét hién & bénh nhan
udng it hodc khong ubng ruou. Trong mAu tién 1am sang, su phat trién NASH ting dang
ké & chudt KO thiéu Nrf2 khi duoc thir thach bing ché d9 an thiéu methionin va cholin
(Chowdhry S., et al. 2010. Free Rad. Biol. & Med. 48:357-371). Viéc dung cac chét hoat
hoa Nrf2 oltipraz va NK-252 ¢ chudt trong ché d6 an xé4c dinh rd bang L-axit amin thiéu
cholin 1am giam dang ké sy tién trién cta cac bat thuong vé mo, dic biét 1a bénh xo hoa
gan (Shimozono R. et al. 2012. Molecular Pharmacology. 84:62-70). Cac bénh gan khac
ma c6 thé kim soat duge nho su didu bién Nrf2 d6 1a bénh gan gay ra béi doc t6 (chang
han, bénh gan giy ra boi acetaminophen), bénh viém gan virut, va bénh xo gan
(Oxidative Medicine and Cellular Longevity Volume 2013 (2013), Article ID 763257,
9 page).
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Cac nghién cuu gan day cling da bat diu 1am sang t6 vai tro cia ROS trong cac
bénh vé da nhu bénh Véy nén. Mot nghién ctru ¢ cac bénh nhén bi bénh Véy nén cho
thiy su gia tang vé c4c san pham cudi malondialdehyt va nito oxit trong huyét thanh va
su gidm vé hoat tinh héng céu-superoxit dismutaza, hoat tinh catalaza, va trang thai
chéng oxy hoéa toan phan ma trong mdi trudng hop twong quan véi chi sb vé mirc do
trAm trong ctia bénh (Dipali P.K., et al. Indian J Clin Biochem. 2010 October; 25(4):
388-392). Tuong tu, chit hoat hoa Nrf2 ¢6 thé hiru dung trong diéu tri cac tac dong gy
viém da/tai chd cia chiéu xa (Schifer, M. et al. 2010. Genes & Devl. 24:1045-1058), va
su (rc ché mién dich do phoi nhidm birc xa (Kim, J.H. et al., J. Clin. Invest. 2014 Feb 3;
124(2):730-41).

Cling co dit liéu goiy rang, chat hoat hoa Nrf2 c6 thé ¢6 loi trong tién san giat,
bénh xuét hién & 2 dén 5% cac trudng hop thai nghén va li€n quan dén tang huyét ap va
protein niéu (Annals of Anatomy - Anatomischer Anzeiger Volume 196, Issue 5,
September 2014, Pages 268-277).

Dit liéu tién 14m sang da chimg minh rang hop chit c6 hoat tinh hoat hoa Nrf2
1am dao chidu su ton thuong giy ra boi dd cao tdt hon so véi hop chét khong c6 hoat
tinh Nrf2, st dung cac mau ddng vat va té bao ctia bénh say dd cao (Acute Mountain

Sickness) (Lisk C. et al, 2013, Free Radic Biol Med. Oct 2013; 63: 264-273.)

Céc chit didu chinh Nrf2 da duge boc 19 trong tai liéu WO 2015/092713, cong
bd ngay 25 thang 6 nam 2015, trong cac don yéu cdu clp patent dang xir Iy s6 WO
2016/203400, cong bd ngay 22 thang 12 nam 2016; WO 2016/203401, cong bd ngay 22
thang 12 nim 2016; WO2018/104766; cong b ngay 14 thang 6 nam 2018; WO
2016/202253, cong bé ngay 22 thang 12 nam 2016; va trong WO2018/109646, cong b
ngay 21 thang 6 ndm 2018.

Ban chéit ky thuit clia sang ché

Theo mot khia canh, sang ché nay dé xuidt cac chit tuong tu
hydroxypyridoxazepin, hodc mudi, cu thé 1a mudi dugc dung cua hop chét nay, hoic
chét hd bién ctia né, hodc hydrat cua hop chét nay, va dugc pham chira ching. Cu thé,

hop chét theo sédng ché nay bao gbém hop chét c6 cong thire (I):

6
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HO 0
trong do:
R 14 hydro hodc metyl;
R’ 1a hydro hodc metyl;
R; 14 hydro, -OH, -Ci.zalkyl, -CF3, diflometyl, hoac halo;
Y 1a hydro, -Ci-salkyl, -Cs.xycloalkyl, -CF3, -CHF2, hoac -CH,CF3; va
Y’ 12 hydro, -Ci-salkyl, -Cs.7xycloalkyl, -CFs, -CHF>, hodc -CH2CF3;
hodic Y va Y’ ciing nhau tao ra -Cs.7xycloalkyl;

hodc mudi dugc dung cia hop chét nay, hoic chét hd bién cua no, hodc hydrat cua hop

chét nay.

Theo khia canh khac, sang ché nay dé xuét hop chét c6 cong thire (1), hodc mudi,
cu thé 1a mudi duoc dung ctiia hop chét nay, hoic chat hd bién cta no, hodc hydrat cia
hop chat nay, dé st dung trong liéu phap diéu tri y hoc. Séng ché nay dé xuét hop chat
c6 cong thirc (I), hoac mudi, cu thé 1a mudi duoc dung ctia hop chét nay, hodc chit hd
bién cua noé, hoic hydrat ctia hop chét nay, dé str dung trong liéu phap diéu tri, cu thé
trong diéu tri bénh hoic r6i loan duogc didu chinh Nrf2. Theo khia canh khéc, sang ché
nay dé xuét hop chit c6 cong thire (), hodc mudi, cu thé 12 mudi dugc dung cua hop
chét nay, hodc chat hd bién ctia né, hodc hydrat cuia hop chét nay, dé sir dung trong liéu
phép diéu trj trong d6 bénh hodc 161 loan duoc didu chinh Nrf2 12 rbi loan hd hép hodc
khong phai ho hép, dugc lua chon tir COPD, hen, ALIL ARDS, xo hoa, hen man tinh va
hen cip tinh, bénh phoi thir phét sau cac tiép xtic moi trudng, nhiém tring phoi cép,

nhiém trung phéi mén, bénh al antitrypsin, Xo nang, bénh tu mién, bénh than tiéu duong,

7
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bénh than man tinh, ton thuong than cAp tinh giy ra boi nhiém tring, ton thwong than
cAp tinh (AKI), bénh than hodc than hoat dong khong ding chic ndng quan sat thay
trong ghép than, ting 4p dong mach phdi, xo vita dong mach, tang huyét ap, suy tim,
hoi chirng mach vanh cép, nhdi mau co tim, stra chita co tim, tai chu truc co tim, loan
nhip tim, suy tim v6i phin sudt tdng mau bao ton, suy tim v&i phan suét tong mau giam,
bénh co tim tiéu duodng, SCD, ldo hoa sém va CRS, bénh Parkinson (PD), bénh
Alzheimer (AD), ching thét diéu Friedreich (FA), xo cimg teo co mot bén (ALS), da xo
ctmg (MS), bénh Huntington (HD), ton thuong tiy sbng, chin thuong so ndo, dot quy
do thiéu mau cuc bo, dot quy, bénh Creutzfeldt-Jakob, ching mét ngu gia dinh gdy tu
vong, hdi chimg Gerstmann-Striussler-Scheinker, va cac bénh prion lién quan, li€t trén
nhan tién trién, bénh nio do chin thuong man tinh (CTE), thoai héa than kinh, sa sut tri
tué, sa sut tri tué tran - thai dwong, bénh do protein tau, viém vOng mac sic to, bénh
Pick, bénh Neimann-Pick, bénh thoai hoa tinh bot, suy giam nhén thirc, bénh ruft vi€m,
ung thu dai trang, AMD thé tan tao mach (kho) va AMD thé tan tao mach (uét), ton
thwong mat, loan dudng gidc mac ndi mo6 Fuchs (FECD), bénh viém mang bod dao hodc
cac tinh trang viém mét khéc, bénh viém gan nhiém m& khong do rugu (NASH), bénh
gan gay ra boi doc tinh (ching han, bénh gan gay ra bdi acetaminophen), bénh viém gan
virut, bénh xo gan, bénh Véy nén, cac tac dong gy viém da/tai chd cta birc xa, su e

ché mién dich do phoi nhiém burc xa, tién san giat, va say do cao.

Theo mdt khia canh, sang ché nay dé xuat hop chét c6 cong thire (I), hodc mudi,
cu thé 12 mudi duoc dung cta hop chét nay, hodc chét hd bién ciia né, hodc hydrat cia
hop chét nay, dé sir dung trong diéu tri bénh hodc 161 loan dugc diéu chinh Nrf2. Theo
khia canh khéc, sang ché nay d& xuat hop chét ¢6 cong thirc (I), hodc mubi, cu thé 1a
mudi dugc dung ctia hop chét nay, hoic chit hd bién ctia né, hodc hydrat ciia hop chat
nay, dé st dung trong didu tri bénh hodc rdi loan ma 1a rdi loan ho hap hoic khong phai
hoé hép, duoc lwa chon tir COPD, hen, ALI, ARDS, xo hoéa, hen man tinh va hen cép
tinh, bénh phdi thir phat sau cac tiép xtic mdi trudng, nhiém trung phdi cip, nhiém trung
phdi man, bénh al antitrypsin, xo nang, bénh tu mién, b¢nh than tiéu duong, bénh than
man tinh, ton thurong than cép tinh gy ra boi nhiém trung, tén thuong than cip tinh
(AKI), bénh than hoac than hoat dong khdng ding chirc nang quan sat thiy trong ghép

than, tang ap dong mach phéi, x0 vita dong mach, ting huyét ap, suy tim, hoi chimg
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mach vanh cép, nhdi mau co tim, stra chita co tim, tai cAu truc co tim, loan nhip tim, suy
tim v&i phan sut tong mau bao tdn, suy tim v6i phan suét tbng mau giam, bénh co tim
tiéu duong, SCD, 130 hoa sém va CRS, bénh Parkinson (PD), bénh Alzheimer (AD),
ching that diéu Friedreich (FA), xo cing teo co mot bén (ALS), da xo ctmg (MS), bénh
Huntington (HD), tén thuong tiy song, chin thuong so ndo, dot quy do thiéu mau cuc
bo, dot quy, bénh Creutzfeldt-Jakob, ching mét ngu gia dinh gdy tir vong, hdi chimg
Gerstmann-Striaussler-Scheinker, va cac bénh prion lién quan, li€t trén nhan tién trién,
bénh nao do chin thuong man tinh (CTE), thoai hoa than kinh, sa sut tri tué, sa sut tri
tué tran - thai duong, bénh do protein tau, viém vOng mac sic to, bénh Pick, bénh
Neimann-Pick, bénh thoai hoa tinh bdt, suy gidm nhan thuec, bénh rudt viém, ung thu
dai trang, AMD thé tan tao mach (kho) va AMD thé tan tao mach (u6t), ton thuong mét,
loan dudng giac mac ndi mod Fuchs (FECD), bénh viém mang bd dao hoic céc tinh trang
viém mét khac, bénh viém gan nhiém mé khong do rugu (NASH), bénh gan gdy ra boi
ddc tinh (chéng han, bénh gan gy ra boi acetaminophen), bénh viém gan virut, bénh xo
gan, bénh Véy nén, cac tac dong giy viém da/tai chd cua buc xa, su e ché mién dich do

phoi nhiém birc xa, ti€n san giat, va say do cao.

Theo khia canh khéc, sang ché nay dé xut phuwong phap diéu tri bénh hogc rdi
loan duge didu chinh Nrf2, bénh hodc r6i loan nay 1a roi loan ho hép hodc khong phai
ho hép, duoc lua chon tir COPD, hen, ALI, ARDS, xo héa, hen man tinh va hen cép
tinh, bénh phéi thir phét sau cac tiép xtic moi truong, nhiém trung phdi cap, nhiém tring
phéi man, bénh ol antitrypsin, X0 nang, bénh tu mién, bénh thin tiéu duong, bénh than
man tinh, ton thuong than cép tinh gay ra boi nhiém tring, ton thwong than cép tinh
(AKI), bénh than hodc than hoat dong khong ding chirc nang quan sat thiy trong ghép
than, ting ap dong mach phéi, x0 vita dong mach, tang huyét ap, suy tim, hoi chimg
mach vanh cép, nhdi méau co tim, stra chita co tim, tai céu trac co tim, loan nhip tim, suy
tim véi phan sudt tdng mau bao tdn, suy tim v6i phan suét tbng mau giam, bénh co tim
tidu dudng, bénh hdng cau hinh liém (SCD), ldo héa sém va hoi ching tim than (CRS),
bénh Parkinson (PD), bénh Alzheimer (AD), chiing that diéu Friedreich (FA), xo cimg
teo co mot bén (ALS), da xo ctmg (MS), bénh Huntington (HD), ton thuong tiy séng,
chén thuong s¢ ndo, dot quy do thiéu mau cuc bo, dot quy, bénh Creutzfeldt-Jakob,

chimg mét ngti gia dinh gdy tir vong, hoi chimg Gerstmann-Striussler-Scheinker, va cac
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bénh prion lién quan, liét trén nhan tién trién, bénh ndo do chan thwong man tinh (CTE),
thoai héa thin kinh, sa sut tri tué, sa sut tri tué tran - thai duong, bénh do protein tau,
viém vong mac sic t6, bénh Pick, bénh Neimann-Pick, bénh thodi hoa tinh bot, suy giam
nhén thtre, bénh rudt viém, ung thu dai trang, AMD thé tan tao mach (kho) va AMD thé
tan tao mach (u6t), ton thuong mét, loan dudng giac mac ndi mod Fuchs (FECD), bénh
viém mang bd dao hoic cac tinh trang viém mit khéc, bénh viém gan nhiém md khong
do rugu (NASH), bénh gan gy ra bdi doc tinh (ching han, bénh gan gy ra boi
acetaminophen), bénh viém gan virut, bénh xo gan, bénh vay nén, cac tac dong gy viém
da/tai chd ciia biic xa, su tre ché midn dich do phoi nhidm birc xa, tién san giat, va say
do cao, phuong phép bao gbm budc cho dbi tuong can diéu tri dung luwong c6 tac dung
diéu tri ctia hop chit c6 cong thire (I), hodc mudi, cu thé 12 mudi duge dung cia hop

chét nay, hoic chét hd bién cua no, hodc hydrat ctia hop chét nay.

Theo khia canh khéc, sang ché nay dé xuét viéc st dung hop chét c¢6 cong thuc
(1), hodc mubi, cu thé 1a mudi dugce dung cuia hop chét nay, hodc chit hd bién cia no,
hodc hydrat ctia hop chét nay, trong san xuét thudc dé diéu tri bénh hodc 161 loan dugc
didu chinh Nrf2. Theo khia canh khéc, bénh hodc roi loan dugc didu chinh Nrf2 1a rbi
loan ho hép hodc khong phai hod héip, duoc lya chon tir COPD, hen, ALI, ARDS, xo0 hoa,
hen mén tinh va hen cép tinh, bénh phdi thir phat sau cac tiép xtic moi truong, nhiém
trung phéi cép, nhiém trung phéi min, bénh al antitrypsin, Xo nang, bénh tu mién, bénh
than tiéu duong, bénh than man tinh, ton thuong than cép tinh gay ra boi nhiém trung,
tén thwong than cap tinh (AKI), bénh than hodc than hoat dong khong ding chirc nang
quan sat thdy trong ghép than, ting 4p dong mach phdi, xo vita dong mach, tang huyét
ap, suy tim, hoi chimg mach vanh cép, nhdi mau co tim, stra chita co tim, tai chu trac co
tim, loan nhip tim, suy tim v6i phan suit tdng mau bao tdn, suy tim véi phan suét tong
mau giam, bénh co tim tiéu duong, SCD, 130 hoa sém va CRS, bénh Parkinson (PD),
bénh Alzheimer (AD), chimg tht diéu Friedreich (FA), xo cimg teo co mdt bén (ALS),
da xo cing (MS), bénh Huntington (HD), tén thwong tiy song, chin thuong so ndo, dot
quy do thiéu mau cuc bo, dot quy, bénh Creutzfeldt-Jakob, ching mét ngu gia dinh gay
tor vong, hdi chimg Gerstmann-Striussler-Scheinker, va cac bénh prion lién quan, liét
trén nhén tién trién, bénh ndo do chin thwong man tinh (CTE), thoai héa than kinh, sa

sut tri tué, sa sat tri tué tran - thai duong, bénh do protein tau, viém vong mac sac to,
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bénh Pick, bénh Neimann-Pick, bénh thoai hoa tinh bdt, suy gidm nhén thirc, bénh rudt
viém, ung thu dai trang, AMD thé tan tao mach (kho) va AMD thé tan tao mach (u6t),
tén thwong mat, loan dudng gidc mac ndi md Fuchs (FECD), bénh viém mang bd dao
hodc céc tinh trang viém mat khac, bénh viém gan nhiém m& khong do ruou (NASH),
bénh gan giy ra boi doc tinh (chang han, bénh gan gy ra boi acetaminophen), bénh
viém gan virut, bénh xo gan, bénh vy nén, cac tac dong gy viém da/tai chd cua buc

xa, su tc ché mién dich do phoi nhiem birc xa, tién san giat, va say do cao.

Theo khia canh khéic, sang ché nay dé xuat hop chét c6 cong thire (T) hodc mudi,
cu thé 1a mudi duge dung cta hop chét nay, hodc chat hd bién cia no, hodc hydrat cia
hop chét nay, dé st dung lam chit hoat héa Nrf2 trong diéu tri bénh hodc 161 loan nhu

dugc néu trong ban mo ta nay.

Do do, sang ché cling dé xuat phuong phép diéu chinh Nrf2, phwong phap nay
bao gdm budc cho té bao tiép xiic v6i hop chét theo cong thirc (T) hodc mudi, cu thé 1a

muoi dugc dung, hodc chat ho bién, hodc hydrat cua no.

Theo mot khia canh, sang ché @& xuét dugc pham chira hop chét theo sang ché
theo cong thuce (I) hoac mubi, cu thé 1a mudi dugc dung ctia hop chét nay, hoac chit hd

bién ctia no, hodc hydrat cua hgp chat nay, va mot hodc nhiéu ta dugc dugc dung.

Theo khia canh khéc, sang ché nay dé xult dugc pham dé diéu tri bénh hodc rdi
loan dugc diéu chinh Nrf2, trong d6 duoc phém chira hgp chét theo cong thire (1), hodc
mudi, cu thé 1a mudi duoc dung cua hop chét nay, hoac chét hd bién cua no, hoic hydrat

cua hop chét nay, va mot hodc nhiéu ta dugc duoc dung.

Céc khia canh va lgi ich khac cta sang ché dugc mo ta thém trong phan mo ta

chi tiét du6i day vé cac phuong én ctia séng ché.
MO ta van tat cac hinh vé

FIG. 1 md ta gidn dd nhiéu xa bot tia X (XRPD) cia dang tinh thé cta axit (R)-
3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)—3-(3-(((R)-2-ety1—7-hydr0xy-2,3-
dihydropyrido[2,3-f][1 ,4]oxazepin-4(SH)-yl)metyl)-4-metylphenyl)propanoic khan
((dang tu do), hodc chét hd bién cia hop chat nay.
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FIG. 2 md ta cac dudong cong phan tich nhiét quét vi sai (Differential Scanning
Calorimetry - DSC) va phén tich nhiét trong (Thermogravimetric Analysis - TGA) cua
dang tinh thé cta axit (R)-3-(1,4-dimetyl-1H-benz0[d][1,2,3]triaz01-5-yl)-3-(3-(((R)—2-
ety1-7-hydroxy-2,3—dihydropyrido[2,3-f][1,4]oxazepin—4(5H)-yl)mety1)—4-
metylphenyl)propanoic khan ((dang tu do), hodc chét hd bién ctia hop chét nay.

FIG. 3 md ta phd Raman chuyén dang Fourier (FT-Raman) cia dang tinh thé cua
axit (R)-3-(1,4-dimetyl-1H-benzo[d][1.2,3 Jtriazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-
2,3-dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4—metylphenyl)propanoic khan
((dang tw do), hodc chét hd bién ctia hop chat ny.

FIG. 4 m6 ta XRPD cua dang hydrat tinh thé cua hydrat cta axit (R)-3-(1,4-
dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, hodc

chét hd bién cua hop chét nay.

FIG. 5 mo6 ta phd FT-Raman cia hydrat cla axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrid0[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé, hodc chat hd bién
ctia hop chat nay.

FIG. 6 mb ta cac dudng cong DSC va TGA cua hydrat cua axit (R)-3-(1,4-
dimetyl-1H-benzo[d][1.2,3]triazol-5-y1)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1 ,4]0xazepin—4(5H)-y1)metyl)-4-metylphenyl)propanoic tinh thé,

hodc chét h bién ciia hop chat nay.

FIG. 7 m6 ta phd FT-Raman clia mudi besylat ctia axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrid0[2,3-
f][l,4]oxazepin-4(5H)-yl)metyl)-4-mety1phenyl)pr0panoic tinh thé, hodc chit hd bién
ctia hop chat nay.

FIG. 8 mo6 ta XRPD cia mudi besylat cia axit (R)-3-(1,4-dimetyl-1H-
benzo[d][l,2,3]triazol-5-y1)-3-(3-(((R)-2-ety1-7-hydroxy-2,3-dihydropyrido[2,3-
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ﬂ[l,4]oxazepin-4(5H)-yl)metyl)-4—mety1phenyl)propanoic tinh thé, hodc chit hd bién
ctia hop chit nay.

FIG. 9 mo td4 XRPD cua hydrat cua mudi mesylat cta axit (R)-3-(1,4-dimetyl-
1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé, hodc chét hd bién
ctia hop chét nay.

FIG. 10 m6 ta phd FT-Raman ciia hydrat ctia mudi mesylat clia axit (R)-3-(1,4-
dimetyl-lH-benzo[d][1,2,3]triaz01—5-yl)-3—(3-(((R)-2-etyl-7-hydroxy-2,3—
dihydropyrido[2,3-1][1 ,4]oxazepin—4(5H)—yl)metyl)-4-metylphenyl)propanoic tinh thé,

hodc chat hd bién ctia hop chat nay.

FIG. 11 md ta cac duong cong DSC va TGA cua hydrat cua mubi mesylat cta
axit (R)-3-(1,4-dimetyl-1H-benzo[d][1 ,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-
2,3-dihydropyrido[2,3-f][1 ,4]oxazepin-4(5H)-y1)mety1)-4-metylphenyl)propanoic tinh
thé, hoac chit hd bién ciia hop chét nay.

FIG. 12 md ta tac dung ctia chat phong bé KEAP1 /chat hoat hoa Nrf2, axit (R)-
3-(1,4—dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)—2-ety1-7-hydr0xy-2,3-
dihydropyrido[2,3-f][1.4] oxazepin—4(5H)-yl)metyl)-4-metylphenyl)pr0panoic,
hydroclorua, hodc chét hd bién cua hop chét nay (hop chéit ctia vi du 1) va axit (S)-3-
(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3 -(3-(((R)-2-etyl-2,3-dihydropyrido[3,4-
f][l,4]oxazepin-4(5H)—yl)metyl)-4-metylphenyl)-2,2-dimety1propanoic (hop chit B)
1én chirc nang tim va tai cAu tric trong mau TAC chudt. Cac nghién ctru st dung cac
tidu chuin thiét ké khit khe cao va c6 kha nang 1ap lai (lam mu phan 16p va cuong do
thich hop). Dit liéu dugc trinh bay & dang gia tri trung binh (+ s.e.m). Tét ca cac gia tri
p so séanh véi thé mang, ANOVA mot yéu t6.

Chu thich ctia FIG. 12: Sh (sham, n=6), V (TAC khong dung thude, n=13), vi du
1 [TAC + axit (R)-3—(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)—3-(3-(((R)—2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1 ,4loxazepin-4(5H)-yl)metyl)-4-

metylphenyl)propanoic, hydroclorua, hoac chat hd bién
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cia né & mirc 1 mg/kg (n=11), 3 mg/kg (n=12) va 10 mg/kg (n=10)], vi du B [TAC +
axit (S)-3-(1,4-dimetyl-lH-benzo[d][l,2,3]triaz01—5-yl)-3-(3—(((R)-2-ety1—2,3-
dihydropyrid0[3,4-f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2,2-
dimetylpropanoic & mirc 100 mg/kg, n=7].

FIG. 12(A) m6 ta phn suét téng mau, ty 1& % ctia thé tich téng mau LV. (két qua
ciia vi du 1 duoc thé hién & cac biéu dd thanh dugc ky hi¢ula 1,3 va 10; két qua ca vi

du B dugc thé hién & biéu d6 thanh dugc ky higu 1a 100).

FIG. 12(B) mb ta hoat tinh enzym NQO1 trén thét tri, sy thay dbi ghp so véi thé
mang. (két quéa ciia vi du 1 dugoe thé hién & cac biéu dd thanh duogc ky hidula 1, 3 va 10;

két qua ctia vi du B duoc thé hién & biéu do thanh duge ky hiéu la 100).

FIG. 12(C)md ta s6 nhip dap cta tim, nhip tim trén mdi phut (bpm). (két qua cua
vi du 1 duoc thé hién & cac biéu d6 thanh dwgc ky higu la 1, 3 va 10; két qua cua vi du

B duoc thé hién & biéu do thanh dugc ky hiéu 1a 100).

FIG. 12(D) mé ta khéi luong thit tréi (phi dai) dugc chuan héa theo khéi luong
co thé. (két qua cta vi du 1 dugc thé hién & cac biéu do thanh dugc ky hiu 1a 1, 3 va

10; két qua ciia vi du B dugc thé hién & biéu do thanh dugc ky hiéu la 100).
MG ta chi tiét sang ché

Sang ché d& xuét hop chét c6 cong thie (I):

HO I
trong do:

R 14 hydro hodc metyl;
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R’ 1a hydro hoac metyl;

R; 1a hydro, -OH, -Cisalkyl, -CF3, diflometyl, hoéc halo;

Y 14 hydro, -Ci-salkyl, -C3.7xycloalkyl, -CF3, -CHF2, hodc -CHyCF3;
Y’ 1a hydro, -Ci.salkyl, -Cs.7xycloalkyl, -CFs, -CHF>, hoac -CH,CFs;
hodc Y va Y’ cung nhau tao ra -Csgxycloalkyl;

hodc mudi duge dung cua hop chét nay, hoic chit hd bién cua no, hoic hydrat ciia hop

chét nay.

“Alkyl” dé chi mach hydrocacbon no hoa tri mot c6 sd nguyén tir cacbon cu thé.
Vi du, C13alkyl dé chi nhém alkyl c6 tir 1 dén 3 nguyén tir cacbon. Nhom alkyl ¢6 thé
la mach théng hodc mach nhanh. Nhom alkyl mach nhanh dai dién c¢6 mot, hai, hodc ba
nhanh. Alkyl bao gébm metyl, etyl, propyl, (n-propyl va isopropyl), butyl (n-butyl,
isobutyl, s-butyl, va t-butyl), pentyl (n-pentyl, tert-pentyl, iso-pentyl), va hexyl (n-hexyl,
isohexyl, ter-hexyl).

“Xycloalkyl” @ chi vong hydrocacbon no hodc khong no hoa tri mot c6 b
nguyén tir cacbon cu thé. Vi dy, Cs.7xycloalkyl dé chi nhom xycloalkyl c6 tir 3 dén 7
nguyén ti cacbon, trir khi duge gidi han theo cach khac. Theo mdt phuong éan, Cs.
7xycloalkyl dé chi nhom xycloalkyl c6 tir 3 dén 5 nguyén tir cacbon. Nhém xycloalkyl
khong no c6 mot hodc nhiéu lién két d6i cacbon-cacbon bén trong vong. Nhom
xycloalkyl 1a nhém Kkhong thom. Xycloalkyl bao gdm xyclopropyl, xyclopropenyl,
xyclobutyl, xyclobutenyl, xyclopentyl, xyclopentenyl, xyclohexyl, va xyclohexenyl.

Khi duoc st dung & day, cac thuat ngit 'halogen' va 'halo' bao gém flo, clo, brom

va iot, va floro, cloro, bromo, va iodo twong Gng.

"Duge thé" khi dé cap dén nhom chi ra rang, mot hodc nhiéu nguyén tt hydro
duge gin véi nguyén ti thanh phan bén trong nhom dugc thay thé bang phan tir thé
duoc lya chon tir nhom gém cac phﬁn ttr thé x4c dinh. CAn hiéu réng, thuat ngtt "dugc
thé" bao gdm quy dinh ngim rang, su thé nhu vay phu hop vai hoa tri cho phép cua

nguyén tir dugc thé va phén tit thé va viéc thé nay dan dén mot hop chét 6n dinh (tirc 13,
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hop chit khong tu nhién trai qua qué trinh chuyén dang nhu bang qué trinh sap xép lai,
dong vong, hoac khir va viee thé nay di manh dé tiép tuc viéc tach ra khoi hdn hop phéan
mg). Khi dugc thong bao réng, nhém c6 thé chira mot hodc nhiéu ph?m tir thé, mot hodc
nhiéu (khi thich hop) nguyén tir thanh phan bén trong nhém c6 thé dugc thé. Ngoai ra,
mot nguyén tir thanh phén don bén trong nhoém co thé duoc thé bang nhiéu hon mot
phan tir thé mién 12 su thé nay phii hop véi hoa tri cho phép ctia nguyén tir. Cac phéan tir
thé thich hop duoc dinh nghia trong ban mo t nay cho mbi nhém duge thé hodc tiy y

duoc thé.

Thuét ngit “doc 14p” nghia 1a, truong hop nhiéu hon mét phan tir thé dugc lua
chon tir nhiéu phan t thé ¢ thé, cac phan tir thé nay co thé gidng nhau hodc khac nhau.
Te 12, mdi mot phf?m ttr thé duoc lua chon riéng biét tir toan b nhom cua cac phé“m t

thé ¢6 thé duoc ké dén.

Sang ché ciing bao gdm céc chét dong phan cta hop chét c6 cong thirc (1) va hdn
hop cua chung. “Chét dong phan” dé chi cac hop chat ma c6 cung thanh phan va phan
tir lwong nhung khéac nhau vé cac dic tinh vat Iy va/hoac héa hoc. Su khac nhau vé cdu
tric ¢o6 thé 1a thudc cdu tao thanh phﬁn (cac chét déng phan hinh hoc) hodc thudc kha
nang quay mat phéng 4nh sang phén cuc (déng phan 1ap thé). Hop chét theo cong thirc
(I) chta mdt hoac nhidu tam khong dbi ximg, con dugc goi la tim bat d6i xung, va do
d6, c6 thé ton tai & dang cac chét déng phan dbi anh, chét dong phan khong dbi quang
riéng biét, hodc cac dang dong phan lap thé khac, hodc & dang hon hop cua chung. Cac
dang ddng phan nhu vdy dugc bao gbm trong sang ché nay, bao gbm ca hdn hop cia

chung.

Céc tam khong d6i xtng c6 thé ciing c6 mit trong phan tir thé nhu nhom alkyl.
Trudng hop héa hoc lap thé ctia tAm khong d6i xting c6 mat trong cong thire (I), hodc
trong ciu tric hoa hoc bét ky dugc minh hoa & ddy, khong duoc chi ra, ciu trac nay
duoc du dinh bao gdm chét ddng phan 1ap thé bét ky va tat ca hon hop cia chung. Do
{6, hop chét theo cong thirc (I) chira mot hogc nhiéu tam khong dbi xtng c6 thé dugc
str dung & dang hdn hop triét quang, hdn hgp duge 1lam giau vé mit déng phan dbi anh,

hodc & dang cac chat ddng phan 1ap thé riéng biét tinh khiét v& mat dong phan déi anh.
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Céc chét ddng phan 1ap thé riéng biét cia hop chit theo cong thire (I) chira mot
hodc nhiéu tAm khong d6i xang co thé duoc tach bang cac phuong phap da biét d6i véi
nguoi co hidu biét trung binh trong linh vuc. Vi du, phuong phap tach nay c6 thé duge
thuc hién (1) bang cach tao ra mudi ctia chit dong phan khong d6i quang, phuc chét
hoic cac dan xuét khac; (2) bang phan ung chon loc véi chét phan ung dac hiéu chét
dong phan 1ap thé, vi du bang phan tmg oxy hoa hogc khir nho enzym; hoac (3) bang
sic ky 1ong hodc khi-long trong moi trudng khong dbi xtmg, vi du, trén gia thé khong
d6i xtmg nhu silic oxit voi phéi tir khong dbi xtng giéi han hodc sy c6 mat cla dung
moi khong déi xtmg. Nguoi c6 hidu biét trung binh trong linh vuc s& danh gia duge
rang, truong hop chét déng phan 1ap thé mong mudn duge chuyén héa thanh mot thuc
thé héa hoc khac bing mot trong cac quy trinh phan tach dugc mo t4 & trén, cAn mot
budc nita dé giai phong dang mong mubn. Theo cach khéc, cac chat dong phan 1ap thé
cu thé co thé dugc téng hop bang cach tbng hop khong d6i xtng str dung céc chét phan
ung, co chét, chét xuc tac hodc dung mdi c6 hoat tinh quang hoc, hoac bang cach chuyén

hoa mot chat ddng phan déi anh thanh chat khac bang phép bién doi khong dbi xtmg.

Déi v6i cac hop chat nam trong pham vi cla sang ché, cac quy uée cAu tric sir
dung trong phan vi dy 12 nhu sau: (a) hoa hoc 18p thé tuyét dbi duogc xéac dinh bang céu
trac; (b) khi duge chu thich bf?lng tir “hodc”, thi hoa hoc lap thé chua duoc biét nhung
duoc tach; va (c) khi duge chu thich béng ky hiéu “va” hodc tir “va”, thi hoa hoc lap thé

1a twong dbi, nhung triét quang.

CAin hiéu rang, & day cac tham chiéu dén hop chét c6 cong thirc (I) hodc mubi
ctia n6 bao gdbm hop chét c6 cong thirc (I) & dang bazo tu do [hodc axit, khi thich hop],
hodc ¢ dang mudi cia nd, vi du, & dang mudi dugc dung ctia n6. Do dé, theo mot phuwong
an, sang ché dé xuit hop chét c6 cong thirc (I). Theo phuong 4n khéc, sang ché dé xuit
mubi ctia hop chat c6 cong thie (I). Theo phuong an khac, sang ché dé xuit mudi dugc
dung cua hop chét c6 cong thirc (I). Theo phuong an khac, sang ché dé xuét hop chét c¢6
cong thue (I) hodc mudi ctia n6. Theo phuong an khac, sang ché d& xuét hop chét co

cong thire (I) hodc mudi duge dung cta no.

17



48267

18/182

Néu hop chit co cong thire (I) c6 ca nhém amin kiém va nhom axit carboxylic va
do 6, c6 thé & dang ion ludng tinh, ciing duge biét 1a mudi ndi phén tir. Do do, theo

mot phuong an, hop chét c6 cong thirc (1) 1a & dang ion ludng tinh.

Nhu duge st dung & ddy, “dugc dung” dé chi cac hop chét (bao gém muéi), vat
lidu, ché pham, va dang lidu diing ma trong pham vi danh gia y hoc thich hop, 12 thich
hop dé str dung tiép xtc véi cac mo cla d6i twong ma khong gay ra doc tinh, kich tng
qua murc hodc véan d& hoic bién ching khac, twong ximg véi ty 1€ 1gi ich/nguy co hop
ly, cu thé 12 hop chit ma n6 thich hop dé str dung 1am duoc phim. Céc mudi va solvat
(ching han, hydrat va hydrat cla mudi) ctia hop chét theo sang ché ma thich hgp dé sir
dung trong y hoc 1a céc loai trong do dbi ion hodc dung moi lién quan 1a duge dung. Cac
mubi va solvat c6 cac ddi ion khong dugc dung hodc dung mdi lién quan nam trong
pham vi bao h§ cua sang ché nay, vi du, dé str dung 1am céac hop chét trung gian trong

didu ché cac hop chét khac theo sang ché va mudi va solvat cua chung.

Cac mudi dugc dung bao gém, trong $6 nhing loai khéc, cac mudi dugc mo ta
trong Berge, J. Pharm. Sci., 1977, 66, 1-19, hoac cac mudi duoc 1ié ké trong P H Stahl
and C G Wermuth, editors, Handbook of Pharmaceutical Salts; Properties, Selection
and Use, Second Edition Stahl/Wermuth: Wiley- VCH/VHCA, 2011 (xem
http://www.wiley.com/WileyCDA/ WileyTitle/productCd-3906390519.html).

Cac mudi duoc dung nay c6 thé duoc diéu ché tai chd trong qua trinh tich va tinh
ché cubi ciing cia hop chét, hodc bing cach xir Iy riéng biét hop chét tinh ché & dang
axit tu do hodc bazo ty do cua nd lan luot bz:ing bazo hodc axit thich hop. Néu hop chét
bazo c6 cong thirc (I) dugc tach dudi dang mudi, thi dang bazo ty do twong Gmg ctia hop
chét c6 thé duoc didu ché bang phuong phap thich hop bat ky da biét trong linh vuc, bao
gbm viéc xtt Iy mudi bing bazo v6 co hodc hiru co, thich hop 1a bazo vd co hodc hitu
co ¢6 pKa cao hon dang bazo tu do cta hop chét. Tuong tu, néu hop chit boc 16 chira
axit carboxylic hodc nhom chure axit khac dugc tach ¢ dang mubi, thi dang axit ty do
tuwong ung cua hop chét d6 co thé dugc diéu ché bang phuong phap thich hop bét ky da
biét trong linh vuc, bao gbm cé viéc xu ly mudi bang axit vd co hodc hiru co, thich hop

1 axit v co hodc hitu co ¢6 pKa thip hon ctia dang axit tw do ctia hop chit. Sang ché
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ciing dé cap dén su chuyen hoa cua m6t mudi ciia hop chét theo sang ché nay, vi du,

mubi hydroclorua, thanh mudi khac ciia hop chét theo sang ché nay, vi du, mudi sulfat.

S& dugc hidu ring, néu hop chét c6 cong thirc (I) chira hai hodc nhiéu gbc bazo,
thi hé sd ty luong hinh thanh mudi c6 thé bao gébm 1, 2 hodc nhiéu duong lugng cia
axit. Cac mubi nhu vay coé thé chta 1, 2 hoic nhidu dbi ion axit, vi du, mudi

dihydroclorua.

Cac dang ty lugng va khong ty lugng cua mubi duoc dung cua hop chét c6 cong
thire (I) duoc bao gdm trong pham vi clia séng ché, bao gdm ca cac mudi duéi ty lugng,

vi du, truong hop cac d6i ion chira nhieu hon mét proton axit.

Cac mubi ctia hop chit c6 cong thirc (I), chira nhom chirc amin bazo hodc nhom
chirc bazo khac ¢ thé duge diéu ché bang phuong phép thich hop bat ky da biét trong
linh vue, nhu viéc xtt 1y bazo tu do béng axit. Cac mubi cOng axit dugc dung dién hinh
bao gém, nhung khong bi giéi han 6, 4-axetamidobenzoat, axetat, adipat, alginat,
ascorbat, aspartat, benzensulfonat (besylat), benzoat, bisulfat, bitatrat, butyrat, canxi
edetat, camphorat, camphorsulfonat (camsylat), caprat (decanoat), caproat (hexanoat),
caprylat (octanoat), Xinnamat, xitrat, cyclamat, digluconat, 2,5-dihydroxybenzoat,
disucxinat, dodexylsulfat (estolat), edetat (etylendiamintetraaxetat), estolat (lauryl
sulfat), etan-1,2-disulfonat (edisylat), etansulfonat (esylat), format, fumarat, galactarat
(mucat), gentisat (2,5-dihydroxybenzoat), glucoheptonat (gluxeptat), gluconat,
glucuronat, glutamat, glutarat, glyxerophosphorat, glycolat, hexylresorxinat, hipurat,
hydrabamin ~ (N,N*- di(dehydroabietyl)-etylendiamin), ~ bromhydric, clohydric,
hydroiodua, hydroxynaphtoat, isobutyrat, lactat, lactobionat, laurat, malat, maleat,
malonat, mandelat, metansulfonat (mesylat), metylsulfat, mucat, naphtalen-1,5-
disulfonat (napadisylat), naphtalen-2-sulfonat (napsylat), nicotinat, nitrat, oleat,
palmitat, p-aminobenzensulfonat, p-aminosalixyclat, pamoat (embonat), pantothenat,
pectinat, persulfat, phenylaxetat, phenyletylbarbiturat, phosphat, polygalacturonat,
propionat, p-toluensulfonat (tosylat), pyroglutamat, pyruvat, salixylat, sebacat, stearat,
subaxetat, sucxinat, sulfamat, sulfat, tannat, tatrat, teoclat (8-clotheophyllinat),

thioxyanat, triethiodua, undecanoat, undexylenat, va valerat.
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Mudi ctia cac hop chét boc 16 chira nhom chure axit carboxylic hodc nhom chirc
axit khac c6 thé duge didu ché bang cach cho phan tmg v6i bazo thich hop. Mubi dugc
dung nhu vay co thé duoc tao ra tir bazo ma n6 c6 cation dugc dung. Cac mubi cong
bazo dugc dung dai dién bao gém, nhung khong bi gi6éi han &, nhom, 2-amino-2-
(hydroxymetyl)-1,3-pr0paﬁdi01 (TRIS, trometamin), arginin, benetamin (V-
benzylphenetylamin), benzathin (N,N’-dibenzyletylendiamin), bis-(2-
hydroxyetyl)amin, bismut, canxi, cloprocain, cholin, clemizol (1-p clobenzyl-2-
pyrolildin-1’-ylmetylbenzimidazol), xyclohexylamin, dibenzyletylendiamin,
dietylamin, dietyltriamin, dimetylamin, dimetyletanolamin, dopamin, etanolamin,
etylendiamin, L-histidin, sét, isoquinolin, lepidin, lithi, lysin, magie, meglumin (V-
metylglucamin), piperazin, piperidin, kali, procain, quinin, quinolin, natri, stronti, 7

butylamin, va kém.

Theo mot phuong an, sang ché dé xut hop chit c6 cong thire (I) ma noé 1a hydrat,
hodc chit hd bién ctia hop chit nay. Theo phuong an khac, sang ché d& xuét hop chit
hydrat cua axit (R)-3 -(1,4—dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1 ,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic, hodc chét hd bién cta hop chit nay. Theo phuong an khac nita,
sang ché dé xuit hydrat cla axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yI)-3-
(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][ 1 ,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé, hodc chat hd bién ctia hop chat niy. Theo phuong an
khac nita, sang ché dé xudt hydrat cua axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3 -dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé, hodc chét hd bién
ctia hop chat nay, dugc md ta dac trung bang gian dd6 XRPD co ban phu hop véi gian
dd dugc thé hién trén FIG. 4. Theo phuong an khac, sang ché d& xuét hydrat cta axit
(R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5 -y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé,
hoac chét hd bién cta hop chét nay, dugc dic trung bdi ¢o it nhét 5 dinh duoc lua chon
tir dit liéu nhidu xa trong bang 4. Theo phwong an khac nira, sang ché d& xuét dang tinh
thé cta hydrat cua axit (R)-3-(1,4-dimety1—1H-benzo[d][1,2,3]triazol-5—yl)-3-(3-(((R)-
2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][1 ,4]oxazepin-4(5H)-yl)metyl)-4-
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metylphenyl)propanoic, hogc chat hd bién ciia hop chAt nay, c6 gian dd nhifu xa bot tia
X bao gém cac dinh tai goc 20 1a 15,76°, 7,86°, 9,58°, va 19,07° £0,2° khi dugc do béng
nhidu xa bot tia X str dung do dai bude séng tia X 12 1,5406 A.

Theo mot phuong 4n, sang ché d& xuét hop chét c6 cong thirc (I) ma noé 1a mudi
besylat cua no, hoac chét hd bién ctia hop chét nay. Theo phuong an thit hai, sing ché

d2 xuét hop chit ma hop chat nay la:

\

©/ ° _ hodic chét hd bién ctia hop chit nay. Theo phuong an
khac nita, sang ché dé xudt mudi besylat cia axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5—yl)-3-(3-(((R)—Z-etyl—7-=hydroxy-2,3-dihydropyrido[2,3—
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé, hodc chat hd bién
cua hgp chét nay. Theo phuong 4n khéc nita, sang ché d& xuit mubi besylat cua axit (R)-
3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3 -(3-(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1 ,4]0xazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé,
hodic chit hd bién cia hop chét nay. Theo phuong an khic nita, sang ché d& xudt mudi
besylat cua axit (R)-3-(1,4-dimetyl- 1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé, hodc chét hd bién ctia hop chét nay, dugc md ta dic
trung bang gian dd XRPD co ban phu hgp v6i gian dd duge thé hién trén FIG. 8. Theo
phuong an khac, sang ché d& xuht mudi besylat cua axit (R)-3-(1,4-dimetyl-1H-
benzo[d][l,2,3]triazol-5-yl)-3-(3-(((R)-2-ety1-7-hydroxy-2,3-dihydropyrido[2,3—
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé, hogdc chat hd bién
ctia hop chét nay, duoc dic trung béi 6 it nhét 5 dinh duoc lya chon tir dit licu nhiéu
xa trong bang 5. Theo phuong an khéc nira, sang ché dé xuét dang tinh thé cua mudi
besylat ctia axit (R)-3-(1,4-dimetyl- 1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1 ,4]oxazepin-4(5H)-yl)metyl)-4-
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metylphenyl)propanoic, hoac chat hd bién cta hop chit nay, c6 gian dd nhiéu xa bot tia
X bao gém cac dinh tai goc 20 1a 25,18°, 22,53°, 16,66°, va 7,82° £0,2° khi dugce do
bang nhidu xa bdt tia X st dung do dai budc song tia X 1a 1,5406 A.

Theo phuong an khac, sang ché d& xuét hop chét c6 cong thire (I) ma hop chét
nay la mubi mesylat ctia né, hodc chét hd bién cua hop chét nay. Theo phuong an thir
hai, sang ché dé xuét hop chat c¢6 cong thirc (I) ma hop chat nay 1a hydrat cta mudi
mesylat cua n6, hodc chét hd bién ctia hop chat nay. Theo phuong 4n khac, sang ché dé

xuat hop chét ma hop chét nay 1a:

A
\ L, LR 1A , Ay ox
HO 0, hodc chat ho bién cia hgp chat nay. Theo

phuong an khac, sang ché dé xuét hydrat cua mubi mesylat cta axit (R)-3-(1,4-dimetyl-
1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2.3 -dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, hodc chét hd bién ctia hop
chét nay. Theo phuong an khéc nita, sang ché @& xuit hydrat cua mudi mesylat cla axit
(R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-ety1-7-hydr0xy-2,3-
dihydropyrido[2,3-f][1 Aloxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé,
hozc chit hd bién cia hop chat nay. Theo phuong an khac nita, sang ché dé xuat hydrat
cia mudi mesylat cta axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-
(((R)-2—ety1—7-hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)—yl)metyl)-4-
metylphenyl)propanoic tinh thé, hodc chét hd bién ctia hop chat nay, dugc mo ta dac
trung bing gidn @5 XRPD co ban theo gidn d6 dugc thé hién trén FIG. 9. Theo phuong
4n khac, sang ché dé xuét hydrat cua mubi mesylat ctia axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7 -hydroxy-2,3-dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé, hodc chit hd bién
ctia hop chét nay, dugc dic trung béi ¢6 it nhat 5 dinh dugc lya chon tir dif liéu nhiéu
~xa trong bang 6. Theo phuong an khac nira, sang ché d& xuit dang tinh thé cta hydrat
ctia mudi mesylat cia axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-
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(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3 -f][1,4]oxazepin-4(SH)-yl)metyl)-4-
metylphenyl)propanoic, hoéc chit hd bién cta hop chét nay, c6 gian dd nhiéu xa bot tia
X bao gém cac dinh tai goc 20 1a 19,84°, 17,25°, 21,06°, va 13,45° £0,2° khi duogc do
bing nhifu xa bot tia X sir dung do dai bude séng tia X 1a 1,5406 A.

Nhu dugc st dung & day, thuat ngit “hop chét co cong thire (I)” hodc “hop chét
¢6 cong thiee (I)” hodc “(cac) hop chét theo sang ché” hodc “(cac) hop chét theo séng
ché nay” dé chi mot hodc nhiéu hop chét theo cong thirc (I). (Céc) hop chét c6 cong thuc
(I) ¢6 thé tdn tai & dang bt ky, tirc 13, & dang muodi hode dang khong phai mubi (chang
han, & dang axit hodc bazo tu do, hodc & dang mudi, cu thé 1a mudi dugc dung cua no)
va dang vét ly bt ky ctia n6 (chang han, bao gom cic dang khong phai ran (ching han,
dang long hodc nira rén), va dang ran (chéng han, dang v6 dinh hinh hodc dang tinh thé,
dang da hinh cu thé), va hdn hop ctia cac dang khac nhau. Nguoi ¢6 hiéu biét trung binh
trong linh vuc s€ hiéu ring, cac hydrat dugc dung c6 thé duoc tao ra tir cac hop chét két
tinh trong d6 cac phan tir nudc dugc két hop vao trong mang tinh thé trong qu4 trinh két
tinh. Cac hydrat bao gdm hydrat ty luong ciing nhu ché phdm chta lugng nude co thé
thay ddi dugc. Sang ché bao gdbm tat ca cac hydrat nhu vay.

Nguoi co hiéu biét trung binh trong linh vurc s& hiéu thém rang, cac hop chét xac
dinh theo sang ché ma ton tai & dang tinh thé, bao gdbm ca cac solvat khac nhau cta no,
¢6 thé thé hien dang da hinh (tirc 13, kha nang xuét hién & cac cdu tric tinh thé khac
nhau). C4c dang tinh thé khac nhau nay dién hinh duoc biét 12 "cac dang da hinh." Sang
ché bao gdbm tAt ca cac dang da hinh nhu vay. Cac dang da hinh c6 thanh phan héa hoc
gidng nhau nhung khac nhau ¢ su xép chat, su sap xép hinh hoc, va cac dic tinh md ta
khéc cla trang thai ran két tinh. Cac dang da hinh vi thé co thé vcc’) cac dac tinh vat ly
khac nhau nhu hin dang, ty trong, kha nang bién dang, do on dinh, va dic tinh hoa tan.
Céc dang da hinh thuong c6 diém nong chay, phd IR, va phd nhiéu xa tia X trén mau
bot khic nhau, ma c6 thé dugc sir dung dé nhan dién. Ngudi co hiéu biét trung binh
trong linh vuc s€ hiéu réng, cac dang da hinh khéac nhau c6 thé duoc tao ra, vi du, béng
cach thay ddi hogc didu chinh c4c didu kién phan ting hogc céc tc nhan phan ung, dugc

stt dung trong viéc tao ra hgp chét. Vi du, cac thay dbi vé nhiét do, ap suét, hodc dung
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méi c6 thé thu duoc dang da hinh. Ngoai ra, mot dang da hinh ¢6 thé ty chuyén doi thanh
dang da hinh khac trong céc didu kién nhat dinh.

Ngudi ¢6 hidu biét trung binh trong Iinh vire biét rd va hiéu rang, thiét bi dugc
str dung, do 4m, nhiét do, su dinh hudng cia cac tinh thé bot, va cac thong sb lién quan
khac @& thu duoc gian d6 nhiéu xa bot tia X (XRPD) ¢6 thé gy ra su thay d6i nao do vé
hinh dang bén ngoai, cuong do, va vi tri cua cac duong trong gian d6 nhiéu xa. Gién o
nhidu xa bét tia X ma “co ban phit hop” v6i gian dd trén hinh vé dugc cung cap & day
1a gian d6 XRPD ma s& dugc cén nhéc bdi ngudi co hiéu biét trung binh trong linh vuc
d& biéu thi hop chét ¢6 cung dang tinh thé nhu hop chit ma c6 gian d6 XRPD trong hinh
v&. Vi du, gian d6 XRPD c6 thé gidng véi gian dd trén FIG 1, hodc kha nang hon nita
13 ¢6 thé khéc nhau doi chat. Gian dd XRPD nhu vy c6 thé khong nhét thiét thé hién
mdi mot trong sb cac duong ciia cac gian dd nhiéu xa dugc trinh bay trong dé, va/hoac
c6 thé thé hién su thay ddi chut it vé hinh dang bén ngoai, cudng do, hodc su thay dbi
vi trf cta cac duong néu trén xuét phat tir nhitng su sai khac vé cac diéu kién lién quan
dén viéc thu thap dit liéu. Nguoi co hiéu biét trung binh trong linh vuc ¢6 kha ning xac
dinh dugc liéu mdt mau ctia hop chét két tinh c6 cung dang hodc c6 dang khac véi dang
dugc boc ¢ day hay khong bang cach so sanh cac gian dd XRPD cua chung. Vi dy, nguoi
¢6 hiéu biét trung binh trong linh vuc ¢ thé phu chdng gian dd XRPD cua mau dang
tinh thé cia axit (R)-3-(1,4-dimetyl—1H-benzo[d][1,2,3]triazol—5-yl)-3-(3-(((R)-2-ety1—
7-hydroxy-2,3-dihydropyrido[2,3-f][1 ,4)oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic (dang tu do) bang gian dd XRPD trén FIG. 1, va st dung sy tinh
thong va kién thirc trong linh vuc, dé dang xac dinh dugc gian dd XRPD ctia mau co
ban phu hop v6i gian dd XRPD trén FIG. 1 hay khong. Néu gian d6 XRPD co ban phu
hop va6i FIG. 1, thi dang mau ¢6 thé duoc x4c dinh dé dang va chinh x4c 1a c6 cung dang
véi dang tinh thé cua axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-
(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][ 1,4] oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic (dang tu do) dugec md ta ¢ day. Tuong tu, nguoi co hiéu biét
trung binh trong linh vuc ¢6 kha ning xac dinh duoc liéu mot goc nhidu xa xac dinh
(dugc biéu dién ¢ dang °20) thu duoc tir gian dd XRPD c6 & cung vi tri nhu gia tri dugc
ké ra hay khong. Theo mét khia canh, séng ché d& xuét hop chit c6 cong thire (I), hodc

mubi, cu thé 1a muoi duge dung cia hop chat nay, hodc chat ho bién cua no, hodc hydrat
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cua hgp chét nay, trong d6 hop chat c6 thé duoc nhan dang 1a cung dang véi dang tinh
thé da biét ciia né, dugc dic trung béi ¢6 it nhét 5 dinh duge lua chon tir gidn do nhiéu

xa XRPD ciia dang tinh thé da biét.

Theo mot khia canh, sdng ché dé xuét hop chét, hoac mudi ctia né, cu thé 1a mudi
dugce dung cua no, hodc chit hd bién ctia hop chét nay, hop chét nay 1a axit (R)-3-(1,4-
dimetyl-1H-benzo[d][1,2,3 ]triazol-5-y1)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1,4]oxazepin-4(5 H)-yl)metyl)-4-metylphenyl)propanoic cé cong

thire cau trac

Theo mot phuong 4n, sang ché dé xuét hop chét tinh thé cua axit (R)-3-(1,4-
dimetyl-1H-benzo[d][1,2,3]triazol-5-yI)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-1][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, hoac
chét hd bién cua hop chét nay, & dang khong duge hydrat hoa, khong dugc solvat hoa,
dang tinh thé (dang 1), ciing dugc d& cép la axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2.3 -dihydropyrido[2,3-
f][l,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé (dang tu do), hodc
chat hd bién ctia hop chét nay. Theo mot phuong én, sang ché nay dé xuét axit (R)-3-
(1,4-dimetyl-lH-benzo[d][l,2,3]triazol-5-yl)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1 4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé
duoc tach (dang tu do), hodc chit hd bién ctia hop chét nay. Theo phuong an khac, sing
ché nay d& xuét axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-((R)-2-
etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][1 ,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé gan nhu tinh khiét (dang tu do), hodc chét hd bién cia
hop chat nay.
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Axit (R)-3-(1,4-dimety1-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy—2,3—dihydropyrido[2,3-f][l,4]0xazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé (dang tu do), hodc chit hd bién cua hop chét nay, dugc
dic trung boi gian dd XRPD co ban phi hop véi gian dd dwoc thé hién trén FIG. 1. Axit
(R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3 -(3-(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1 A]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé
(dang tu do), hodic chit hd bién cta hop chét nay, dugc dac trung boi dir ligu nhidu xa
trong bang 3. Theo mdt phwong an, sang ché @ xuét dang tinh thé cua axit (R)-3-(1,4-
dimetyl—1H—benzo[d][1,2,3]triazol-5-y1)—3-(3-(((R)-2-etyl—7-hydr0xy-2,3-
dihydropyrido[2,3-1][1 4]oxazepin-4(SH)-yl)metyl)-4-metylphenyl)propanoic (dang tur
do), hoac chét hd bién ctia hop chét nay, c6 gian dd nhiéu xa bot tia X bao gdm cac dinh
tai goc 20 la 12,38°, 25,90°, 19,35°, va 7,54° £0,2° khi dugce do bé‘mg nhiéu xa bot tia

X st dung do dai budc séng tia X 1a 1,5406 A.

Theo mot khia canh, sang ché nay dé xuét hop chét c6 cong thirc (1) gan nhu tinh
khiét, hodc mubi, cu thé 1a mudi dugc dung ctia hop chét nay, hoac chét hd bién cia no,
hodc hydrat cua hop chét nay. Theo mot phwong an, sang ché @ xuit hop chét gan nhu
tinh khiét, hodc mubi, cu thé 1a mudi duoc dung ctia hop chét nay, hodc chit hd bién cua
n6, hoic hydrat cia hop chdt nay, hop chét ndy la axit (R)-3-(1.4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2.3 -dihydropyrido[2,3-
f][l,4]0xazepin-4(5H)—yl)metyl)—4-metylphenyl)propanoic. Theo phuong an khac, sang
ché d xuit axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1 ,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé gan nhu tinh khiét (dang tw do), hodc chat hd bién cia
hop chit nay.

Theo mot khia canh, sang ché dé xuét hop chét c6 cong thirc (I) duoc tach, hoac
mudi, cu thé hodc mudi dugc dung cua hop chét nay, hoic chit hd bién ciia né, hoic
hydrat ctia hop chét nay. Theo mot phuwong an, sang ché dé xuit hop chét duoc tach,
hodc mudi, cu thé 1a mubi dugc dung cua hop chét nay, hodc chat hd bién caa nd, hoic
hydrat cua hop chat nay, hop chdt nay la axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2.3 -dihydropyrido[2,3-

26



48267 271182

ﬂ[l,4]oxazepin—4(5H)-yl)metyl)-4-mety1phenyl)propanoic. Theo phuong 4n khéc, sang
ché nay d& xudt axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2.3]triazol-5-y1)-3-(3-(((R)-2-
etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][1 ,4loxazepin-4(5H)-yl)metyl)-4-

metylphenyl)propanoic tinh thé dugc tach (dang tu do), hodc chit hd bién cua hop chat

nay.

Nguoi co hiéu biét trung binh trong linh vuc s& hiéu ring, trong mot s6 tinh hubng
nhét dinh, cac chuong trinh goi tén hé hoc co thé goi tén hop chét duoc md ta vé mit
chu tric 12 chét h3 bién ctia hop chét d6. Can hiéu ring, tham chiéu bat ky vé hop chat
duoc goi tén hodc hop chét dugc mo ta vé mit chu trac duge du dinh bao ham tat ca cac

chét hd bién ctia cac hop chit nay va hon hop bat ky cia cac chat hd bién cua chung.

Theo mot phuong 4n, sang ché dé xuét hop chit co cong thire (I) voi cac chét hd

bién sau:
\
/N
N\\
N
\/
o/\\N

O , cu thé 13, axit (R)-3-(1,4-dimety1—lH-benzo[d][1,2,3]triazol-
5-y1)-3 -(3-(((R)-2-etyl-7-0x0-2,3 ,6,7-tetrahydropyrido[2,3-f][1 ,4]oxazepin-4(5H)-

yDmetyl)-4-metylphenyl)propanoic; va
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HO , cu thé 13, axit (R)-3-(1,4-dimetyl-1H-benzo[d][1 ,2,3]triazol-
5-y1)-3-(3-(((R)-2-etyl-7 -hydroxy-2,3-dihydropyrido[2,3-f][1 ,4loxazepin-4(5H)-
yl)metyl)-4-metylphenyl)propanoic.

Sang ché ciing bao gbm cac hop chét danh ddu dong vi, cac hop chét nay giong
vGi cac hgp chét duoc ké ra trong cong thuc (I) va tiép sau, nhung trén thuc té, mot hoac
nhiéu nguyén tir duge thay thé bang nguyén tir 6 khéi luong nguyén tir hodc s6 khoi
khéc v6i khéi lugng nguyén tir hodc s6 khoi théng thuong duge phét hién trong tw nhién.
Vi du vé chit ddng vi ma co thé duoc két hop vao trong hop chét theo sang ché va mudi
duoc dung cua no bao g@)m cac chat déng vi cta hydro, cacbon, nito, oxy, phospho, Iuu
huynh, flo, iot, va clo, nhu 2H, 3H, 11C, 1BC, 4C, BN, 70, #0, ', 2P, S, 18R 36C], 121

va 151,

Hop chét theo séng ché va mubi duoc dung cta hop chét nay chtra chét dong vi
néu trén va/hodc chit dong vi khéac cua cac nguyén tir khac nam trong pham vi bao ho
cua sang ché nay. Hop chét danh ddu dong vi theo sang ché, vi du, hop chét ma cac chét
dbng vi phong xa nhu *H, C dugc két hop trong do, 1a hitu dung trong cac thir nghiém
vé phén phéi thudc va/hoic dugc chét trong cac mo. Cac déng vi dugc triti hda, tic 1a
3H, va cacbon-14, tirc 1a 1C, dugc dac biét vu tién do d& didu ché va phat hién. Céc chét
ddng vi ''C va '®F 1a ddc biét hiru dung trong k§ thuat chup cit 16p phat positron (PET
- positron emission tomography), va cac chat déng vi '%°1 ddc biét hiru dung trong k¥
thuét chup cat 16p phat photon don (SPECT - single photon emission computerized
tomography), tht ca déu hiru dung trong ghi hinh anh ndo. Ngoai ra, viéc thé bang cac
chét d@)ng vi ning hon nhu doteri, tirc 1a, 2H, ¢6 thé mang lai cac 1¢i ich didu tri nhét
dinh xuAt phat tir do on dinh chuyén héa cao hon, vi dy, chu ky ban huy in vivo tang
hodc yéu cau vé lidu luong giam va do do, co thé dugc wu tién hon trong mot s6 truong

hop. Hop chét danh d4u dong vi c6 cong thire (I) va theo sang ché nay thuong c6 thé
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dugc diéu ché bﬁng cach thyc hién cac quy trinh duge boc 16 trong cac so dd va/hoic
trong phan vi du dudi day, bing cach thé chét phan timg danh déu dong vi c6 san dbi véi

chét phan tmg khong danh diu dong vi.
Cac phwong an dai dién

Sang ché dé xut hop chét co cong thire (1), hop chét nay la:

T
o
~
y—
p—

trong do:

R 14 hydro hodc metyl;

R’ 1a hydro hoac metyl;

Rj 14 hydro, -OH, -Ci.3alkyl, -CF3, diflometyl, hodc halo;

Y 1a hydro, -C.salkyl, -Cs.7xycloalkyl, -CF3, -CHF>, hoac -CH,CF3; va
Y’ 14 hydro, -C1salkyl, -Cs.7xycloalkyl, -CF3, -CHF», hoiac -CH»CF3;
hoidc Y va Y’ cung nhau tao ra -Cs.7xycloalkyl;

hodc mudi ctia no, cu thé 1la mudi dugc dung cua hop chat nay, hodc chat ho bién cua

no, hodc hydrat cua hop chét nay.

Tét hon, hop chat theo séng ché 12 hop chét trong d6 R 1a hydro hodc metyl; R’
12 hydro hodc metyl; Ry 1a hydro, -OH, -C1.3alkyl, -CF3, diflometyl, hodc halo; Y 1a
hydro, -Ci-salkyl, -Cs.7xycloalkyl, -CFs, -CHE?2, hoic -CH>CF3; Y’ 1a hydro, -Ci-salkyl,
-Cssxycloalkyl, -CF3, -CHF, hodc -CH>CF3; hodc Y va Y’ cung nhau tao ra -Cs.
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7xycloalkyl; va muoi cua nd, hodc mudi duoc dung ciia hop chat nay, hodc chat ho bién

cta no, hodc hydrat cua hop chét nay.

Theo mot phuong an v& hop chét theo séng ché nay, R 1a hydro hodc metyl. Theo
mot phuong an cu thé, R 1a hydro. Theo phwong an khac, R’ 1a metyl.

Theo mot phuong an vé hop chét theo sang ché nay, R’ 1a hydro hodc metyl. Theo
mot phuong an cu thé, R’ 1a hydro. Theo phuong 4n khac, R 1a metyl.

Theo mdt phuong an v& hop chat theo sang ché nay, R va R> doc 14p 12 hydro
hodc metyl. Theo m¢t phuong an cu thé, ca R va R’ déu 1a hydro. Theo phuong an khéc,
¢4 R va R’ du 12 metyl. Theo phuong 4n khéc nira, R 1a metyl va R’ 1a hydro. Theo
phuong 4n khac nita, R 1 hydro va R’ la metyl.

Theo mot phuong an v& hop cht theo séng ché nay, Ry 12 hydro, -OH, -Ci.3alkyl,
-CF3, diflometyl, hodc halo. Theo mot phuong an cu thé, Ry 1a hydro. Theo phuong an
khac, Ry 1a -Cisalkyl. Theo phuong an khac nita, Ry 12 halo. Theo mdt phuong an khéc,
R; 1a metyl. Theo phuong an khac nita, R 1a flo.

Theo mdt phuong an v& hop chét theo sang ché nay, Y }151 hydro, -Cisalkyl, -Cs.
7xycloalkyl, -CF3, -CHFa, hodc -CH>CF3. Theo mot phuong an, Y la -Cysalkyl, -Cs.
sxycloalkyl hodc -CF3. Theo phuong an cu thé khac, Y 1a metyl, etyl, isopropyl, hoéc -
CFs. Theo phuong an cu thé khac nira, Y 1a metyl, etyl hodc isopropyl. Theo phuong an
khac, Y 1a metyl. Theo phuong an khac nira, Y la etyl. Theo phuong an khac, Y la
isopropyl. Theo phuwong 4n khac nita, Y la -CFs.

Theo mot phuong an vé hop chét theo sang ché nay, Y’ 1a hydro, -Ci.salkyl, -Cs-
7xycloalkyl, -CF3, -CHF>, hodc -CH2CF3. Theo mdt phuong an, Y’ 1a hydro hoac -Ci-
salkyl. Theo phuong 4n khac, Y” 1a hydro, metyl hodc etyl. Theo phuong an khac nira,
Y’ 12 metyl hodc etyl. Theo phuong an khac, Y’ 1a metyl. Theo phuong an khac nta, Y’
la etyl. Theo phuong an cu thé khac, Y’ 1a hydro.

Tét hon, khi Y 13 metyl, etyl, isopropyl hoéc -CF3, Y’ 1a hydro hoéc metyl. Theo
mot phuong an, Y 1a metyl, etyl, isopropyl hodc -CFs, va Y’ la hydro. Theo phuong an
khac, Y 1a metyl, etyl, isopropyl hodc -CF3, va Y’ la metyl. Theo mot phuong an cu thé,
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Y 1a metyl va Y’ 13 hydro. Theo phwong an cu thé khac, Y 13 etyl va Y’ 1a hydro. Theo
phuong an cu thé khac nita, Y 1a isopropyl va Y~ 1a hydro. Theo phuong an cu thé khac
nita, Y 13 -CF3 va Y’ 1a hydro. Theo phuong &n cu thé khac nita, Y 12 metyl va Y’ 1a
metyl.

Theo phuong 4n cu thé cua sang ché, R 1a hydro, R’ 1a hydro, Ry 1a hydro, Y la
etyl va Y’ 1a hydro.

Theo mot phuwong 4n cua sang ché, hop chét co cong thie () 1a nhu sau:
R 1a hydro hodc metyl;
R’ 1a hydro hoac metyl;
R 12 hydro, -Ci.3alkyl hodc halo;
Y 1a -Ci-salkyl, -Cs-sxycloalkyl hodc -CF3; va
Y’ 1a hydro;

hodc mudi cta no, cu thé 1a mudi duge dung cua hop chit nay, hodc chat ho bién cua

no, hoac hydrat ctia hgp chit nay.
Theo mot phuong an cua sang ché, hop chét c6 cong thire (I) 1a nhu sau:
R 14 hydro hodc metyl;
R’ 1a hydro hoac metyl;
R; 14 hydro, -Ci-3alkyl hoéc halo;
Y 1a -C1.salkyl, -Cs-sxycloalkyl hodc -CF3; va
Y’ 1a metyl;

hodc mudi cia no, cu the 1a mudi dugc dung cua hop chét nay, hodc chat ho bién cua

nd, hodc hydrat cta hop chat nay.

Theo phuong 4n khéc cia sang ché, hop chét c6 cong thire (I) 1a nhu sau:
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R 1a hydro hodc metyl;

R’ 1a hydro hodc metyl;

R; 1a hydro, metyl hodc flo;

Y 1a metyl, etyl, isopropyl, hodc -CF3; va
Y’ 1a hydro;

hodc mubi cia no, cu thé 1a mudi dugc dung cia hop chat nay, hodc chat ho bién cua

no6, hodc hydrat cia hop chét nay.
Theo phuong an khac nita cua sang ché, hop chét c6 cong thire (T) 1a nhu sau:
R 14 hydro hodc metyl;
R’ 1a hydro hoac metyl;
R la hydro, metyl hodc flo;
Y 1a metyl, etyl, isopropyl, hodc -CF3; va
Y’ 1a metyl;

hodc mudi cta no, cu thé 1a mudi duoc dung cua hop chat nay, hodc chat ho bién cta

nd, hodc hydrat cua hop chét nay.
Theo phuong an khéc nita cia sang ché, hop chit co cong thue (T) 1a nhur sau:
R 14 hydro hoéc metyl;
R’ 14 hydro hodc metyl;
Rj 12 hydro;
Y 1a metyl, etyl, isopropyl, hodc -CF3; va
Y’ 1a hydro;

hodc mudi cta no, cu thé 1a mudi duge dung cua hop chat nay, hodc chat ho bién cua

nd, hodc hydrat cia hop chét nay.
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Theo phuong an khéc cua sang ché, hop chét c6 cong thirc (I) 1a nhu sau:
R 14 hydro hodc metyl;
R’ 1a hydro hoac metyl;
R1 1a hydro;
Y 14 metyl, etyl, isopropyl, hodc -CFs; va
Y’ 1a metyl;

hodc mudi cta no, cu thé la mudi dugce dung cta hop chat nay, hoac chat ho bién cua

no, hodc hydrat cia hop chét nay.
Theo phuong an khac nita cla sang ché, hop chét co6 cong thire (I) 1a nhur sau:
R 1a metyl;
R’ 1a metyl
Rj 1a hydro;
Y 1a metyl, etyl, isopropyl, hodc -CF3; va
Y’ 1a hydro;

hodc mudi cia no, cu thé 1a mudi dugc dung cua hop chat nay, hodc chat ho bién cua

no, hodc hydrat cia hop chét nay.
Theo phuong an khac nita clia sang ché, hop chét c6 cong thire (1) 1a nhur sau:
R 1a metyl;
R’ 1a metyl
R1 12 hydro;
Y 14 metyl, etyl, isopropyl, hodc -CF3; va

Y’ 1a metyl;
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hodc mudi ctia no, cu thé 1a mudi dugc dung ctia hop chat nay, hodc chat ho bién cua

nd, hodc hydrat cua hop chét nay.
Theo phuong an khéc nita cua sang ché, hop chét c6 cong thirc (I) 1a nhur sau:
R 1a hydro;
R’ 1a hydro;
R1 14 hydro;
Y 1a metyl, etyl, isopropyl, hodc -CF3; va
Y’ 1a hydro;

hodc mudi ctia no, cu thé 1a mudi dugc dung ctia hgp chat nay, hodc chat ho bién cua

noé, hodc hydrat cia hop chét nay.
Theo phuong an khac nita ciia sang ché, hop chét c6 cong thire (T) 1a nhu sau:
R 1a hydro;
R’ 1a hydro;
R1 1a hydro;
Y 1a metyl, etyl, isopropyl, hodc -CF3; va
Y’ 1a metyl;

hodc mudi ctia no, cy thé 1a mudi dugc dung ctia hop chat nay, hoac chat ho bién cua

nd, hodc hydrat ciia hop chét nay.
Theo phuong an khac nita cua sang ché, hop chét c6 cong thire (1) 12 nhu sau:
R 1a metyl;
R’ 1a metyl
R1 1a hydro;
Y 1a metyl, etyl hodc isopropyl; va
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Y’ 1a hydro;

hodc mudi cta no, cu thé 1a muodi dugc dung ctia hop chat nay, hodc chat ho bién cuia

n6, hodc hydrat cia hop chét nay.
Theo phuong an khac nita cua sang ché, hop chét c¢6 cong thire (T) 12 nhu sau:
R 1a metyl;
R’ 1a metyl
R1 12 hydro;
Y 14 metyl, etyl hodc isopropyl; va
Y’ 1a metyl;

hodc mudi ctia no, cu thé 1a mudi duoc dung ctia hop chat nay, hodc chat ho bién cua

nd, hodc hydrat ciia hop chét nay.
Theo phuong an khéc nita cua sang ché, hop chét co cong thuc (I) 1a nhu sau:
R 1a hydro;
R’ 1a hydro;
R1 1a hydro;
Y 1a metyl, etyl hodc isopropyl; va
Y’ 1a hydro;

hodc mudi cia no, cu thé 1a mudi dugc dung ctia hop chat nay, hodc chat ho bién cua

nd, hodc hydrat cuia hop chét nay.
Theo phuong an khéc nita cua sang ché, hop chét co6 cong thire (T) 12 nhu sau:
R 12 hydro;
R’ 1a hydro;
R1 14 hydro;
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Y 13 metyl, etyl hodc isopropyl; va
Y’ 1a metyl;

hodc mudi ciia nd, cu thé 1a mudi duge dung cia hop chat nay, hodc chat ho bién cua

nd, hoac hydrat ciia hop chét nay.
Theo phuong an khéc cua sang ché, hop chét c6 cong thire (1) 12 nhu sau:
R 1a metyl;
R’ 1a metyl
R1 14 hydro;
Y la metyl; va
Y’ 1a hydro;

hodc mudi cta no, cy thé la mudi duge dung cua hop chat nay, hodc chat ho bién cua

nod, hoac hydrat ciia hop chét nay.
Theo phuong an khéc cua sang ché, hop chét c6 cong thirc (I) 1a nhu sau:
R 1a metyl;
R’ 1a metyl
R1 12 hydro;
Y la metyl; va
Y’ 1a metyl;

hodc mudi ctia no, cu thé 1a mudi dugce dung cua hop chat nay, hodc chat ho bién cua

no, hodc hydrat cia hop chét nay.

Theo phuong 4an khéc cua sang ché, hop chét c6 cong thire (I) 12 nhu sau:
R 1a hydro;
R’ 14 hydro;
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R1 1a hydro;
Y 1a metyl; va
Y’ 1a hydro;

hodc mudi cta no, cu thé 1a mudi dugc dung ctia hop chat nay, hodc chat ho bién cua

nd, hodc hydrat cia hop chét nay.
Theo phuong an khéc cua sang ché, hop chét c6 cong thire (I) 1a nhur sau:
R 1a hydro;
R’ 1a hydro;
Ry 1a hydro;
Y la metyl; va
Y’ 1a metyl;

hodc mudi cia no, cy thé la mudi duge dung cia hop chat nay, hodc chat ho bién cua

nd, hodc hydrat cua hop chét nay.
Theo phuong an khac cia sang ché, hop chét c6 cong thire (I) 1a nhur sau:
R 1a metyl;
R’ 1a metyl
R1 1a hydro;
Y 1a etyl; va
Y’ 1a hydro;

hodc mudi ciia né, cu thé 1a mudi dugc dung cua hop chat nay, hodc chat ho bién cuia

no, hodc hydrat cua hop chat nay.
Theo phuong an khéc cua sang ché, hop chét c6 cong thirc (1) 12 nhu sau:
R 1a metyl;
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R’ 1a metyl

R1 1a hydro;
Y la etyl; va
Y’ 1a metyl;

hodc mudi cta né, cu the 1a mudi dugc dung ciia hop chat nay, hodc chat ho bién cua

nod, hodc hydrat cia hgp chét nay.
Theo phuong an khic cua sang ché, hop chét co6 cong thirc (1) 1a nhur sau:
R 14 hydro;
R’ 1a hydro;
R1 1a hydro;
Y la etyl; va
Y’ 1a hydro;

hodc mudi cta no, cu thé 1a mudi duoc dung ctiia hgp chat nay, hoac chat ho bién cua

no6, hodc hydrat cia hgp chét nay.
Theo phuong 4n khic cua sang ché, hop chét c6 cong thire (1) 1a nhu sau:
R 1a hydro;
R’ 12 hydro;
Rj 1a hydro;
Y laetyl; va
Y’ 1a metyl;

hodc mudi cta no, cu thé 1a mudi dugc dung cta hgp chat nay, hoac chat ho bién cua

nd, hodc hydrat cia hgp chét nay.
Theo phuong 4n khéac cia sang ché, hop chét c6 cong thic (I) 1a nhu sau:
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R 1a metyl;

R’ 12 metyl

R; 1a hydro;

Y la isopropyl; va
Y’ 1a hydro;

hodc mubi ctia no, cu thé 1a muodi duge dung cua hop chat nay, hodc chat ho bién cua

nd, hodc hydrat cua hop chét nay.
Theo phuong an khac cua sang ché, hop chat c6 cong thire (1) 1a nhur sau:
R 1a metyl;
R’ 1a metyl
R1 1a hydro;
Y la isopropyl; va
Y’ 1a metyl;

hodc mudi cta no, cu thé 1a mudi duge dung cia hgp chat nay, hodc chat ho bién cua

nd, hodc hydrat cua hop chét nay.
Theo phuong an khac cua sang ché, hop chit c6 cong thire (I) 1a nhur sau:
R 1a hydro;
R’ 12 hydro;
R; 1a hydro;
Y la isopropyl; va
Y’ 1a hydro;

hodc mudi ctia no6, cy thé 1a mudi dugc dung ctia hgp chat nay, hoac chat ho bién cua

nd, hodc hydrat cua hop chét nay.
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Theo phuong an khac cia sang ché, hop chét c6 cong thire (1) 1a nhu sau:
R 12 hydro;
R’ 1a hydro;
Ry 12 hydro;
Y la isopropyl; va
Y’ 1a metyl;

hodc mubi cia no, cu thé 1a mudi duge dung cia hgp chat nay, hodc chat ho bién cua

nod, hodc hydrat ciia hop chét nay.

Céan hiéu rang, sang ché bao ham tat ca moi su két hop cta cac phuong 4n va cac

nhém cu thé duge md ta & trén trong ban mo ta nay.
Vi du cu thé vé& hop chét theo séng ché bao gébm cac hop chét sau:

Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1 ,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-
2,3-dihydropyrido[2,3-f][1 ,4loxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic;

Axit (R)-3-(1 4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-hydroxy-2-
isopropyl-2,3-dihydropyrido[2,3-f][1 ,4loxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic;

Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-7-hydroxy-2-
isopropyl-2,3-dihydropyrido[2,3-f][1,4] oxazepin-4(5SH)-yl)metyl)-4-
metylphenyl)propanoic;

Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -((R)-7-hydroxy-2-
metyl-2,3-dihydropyrido[2,3-f][1 ,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic;

Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-((7 -hydroxy-2,2-dimetyl-
2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-y1)mety1)-4-metylphenyl)propanoic;

40



48267 41/182

Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((S)-7-hydroxy-2-
(triflometyl)-2,3-dihydropyrido[2,3-/][1,4] oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic;

Axit  (R)-3-(1,4-dimetyl-1H-benzo[d][1 ,2,3]triazol-5-y1)-3-(3-(((S)-2-etyl-7-hydroxy-
2,3-dihydropyrido[2,3-/][1 /4loxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic;

Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-7-hydroxy-2-
isopropyl-2,3-dihydropyrido[2,3-/][1 ,4Joxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic;

Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5 -y1)-3-(3-(((S)-7-hydroxy-2-
isopropyl—2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-y1)metyl)-4-
metylphenyl)propanoic;

Axit  (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-2-etyl-7-hydroxy-
2,3-dihydropyrido[2,3-/][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic;

Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -((7-hydroxy-2,2-dimetyl-
2,3-dihydropyrido[2,3-/][1 ,4Joxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic;

Axit  (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((S)-2-etyl-7-hydroxy-
2,3-dihydropyrido[2,3-/][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic;

Axit  (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-2-etyl-7-hydroxy-
2,3-dihydropyrido[2,3-/][ 1 ,4loxazepin-4(5 H)-yl)metyl)-4-metylphenyl)-2,2-dimetyl

propanoic;

Axit (S)—3-(1,4-dimetyl—lH—benzo[d][l,2,3]triazol-5-yl)—3-(3-(((R)-7-hydroxy-2-metyl-
2,3-dihydropyrido[2,3-/][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2,2-

dimetylpropanoic;

Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3 -(3-(((R)-7-hydroxy-2-
isopropyl-2,3-dihydropyrido[2,3-/][1 ,4loxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2,2-

dimetylpropanoic;
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Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5 -yD)-3-(3-(((S)-7-hydroxy-2-
isopropyl-2,3-dihydropyrido[2,3-/][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2,2-

dimetylpropanoic;

Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5 -y1)-3-(3-((7-hydroxy-2,2-dimetyl-
2,3-dihydropyrido[2,3-f][1 ,4loxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2,2-

dimetylpropanoic;

Axit  (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5 -yD)-3-(3-(((S)-2-etyl-7-hydroxy-
2,3-dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2,2-

dimetylpropanoic;

Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5 -y1)-3-(3-(((S)-7-hydroxy-2-
(triflometyl)-2,3-dihydropyrido[2,3-/][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-
2,2-dimetylpropanoic;

Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5 -y1)-3-(3-(((R)-7-hydroxy-2-
(triflometyl)-2,3-dihydropyrido[2,3-/][1,4] oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic;

Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1 ,2,3triazol-5-y1)-3-(3-(((R)-7-hydroxy-2-
(triflometyl)-2,3-dihydropyrido[2,3-/][1,4] oxazepin-4(SH)-yl)metyl)-4-mety1phenyl)-
2,2-dimetylpropanoic;

Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-2-etyl-8-flo-7-
hydroxy-2,3-dihydropyrido[2,3-/][1 ,4)oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic;

Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3 -(3-(((S)-7-hydroxy-2-metyl-
2,3-dihydropyrido[2,3-f][1 /4oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2.2-

dimetylpropanoic;

Axit (S)-3-(1,4-dimetyl- 1 H-benzo[d][1,2,3]triazol-5-y1)-3-(3-((7-hydroxy-2,3-
dihydropyrido[2,3-/][1 ,4loxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2,2-

dimetylpropanoic;
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Axit (S)-3-(1,4-dimetyl- 1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-hydroxy-2-
(triflometyl)-2,3-dihydropyrido[2,3-/][1 ,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic;

Axit  (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5 -yD)-3-(3-(((R)-2-etyl-7-hydroxy-
2-metyl-2,3-dihydropyrido[2,3-/][1 ,Aloxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanonic;

Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5 -yD)-3-(3-(((S)-2-etyl-7-hydroxy-2-
metyl-2,3-dihydropyrido[2,3-/][1 ,A]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanonic;

Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1 ,2,3]triazol-5-y1)-3-(3-(((R)-7-hydroxy-2-
(triﬂometyl)-2,3-dihydropyrid0[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic;

Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5 -yD)-3-(3-((7’-hydroxy-3"H-
spiro[xyclobutan-1,2’-pyrido[2,3-f][1,4]oxazepin-4’ (5’ H)-yl)metyl)-4-

metylphenyl)propanonic; va

Axit  (R)-3-(3-(((R)-2-(tert-butyl)-7-hydroxy-2,3 -dihydropyrido[2,3-f][1,4]oxazepin-
4(5H)-yD)metyl)-4-metylphenyl)-3-(1 A-dimetyl-1H-benzo[d][1,2,3]triazol-5-
yl)propanoic;

hodc mudi cla no, cu thé 1a muoi dugc dung cuia hop chat nay, hoac chat ho bién

cta no, hodc hydrat ctia hop chét nay.

Vihop chét theo sdng ché nay duogc du dinh dé str dung trong dugc phém, nén dé
dang hiéu rang, mdi mot hop chét nay dugc cung cép & dang gan nhu tinh khiét, vi du,
tinh khiét it nhét 60%, tét hon nira 1a tinh khiét it nhét 75% va tét hon la it nhét 85%, tot
nhéat 12 tinh khiét it nhat 98% (% la trén co s& trong luong trén trong luong). Ché pham
khong tinh khiét ctia céc hop chit ¢6 thé dugc sir dung dé didu ché cac dang tinh khiét

hon dugc st dung trong dugc pham.

Diéu ché hop chit
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Nguoi co hiéu biét trung binh trong linh vuc s& hidu ring, néu phan tir thé duoc
mo ta & day khong tuong thich voi cac phuong phap tong hop duge mo ta & day, thi
phan tir thé c6 thé duoc bao vé bang nhém bao vé thich hop ma nhom bao vé nay 6n
dinh trong céc didu kién phan tmg. Nhém bao vé c6 thé dugc loai bé tai thoi diém thich
hop trong trinh tu phan ung d8 tao ra hop chit trung gian hodc hop chét dich mong
mudn. Cac nhém bao vé thich hop va phuong phap dé bao vé va loai bao vé cac phén tir
thé khac nhau sit dung nhém bao vé thich hop nay la da biét doi v6i ngudi c6 hiéu biét
trung binh trong linh vuc; vi du vé cac nhom nay co thé duoc tim thdy trong T. Greene
and P. Wuts, Protecting Groups in Chemical Synthesis (3rd ed.), John Wiley & Sons,
NY (1999). Trong mot sb trudong hop, phén tir thé c6 thé duoc luya chon cu thé dé co tinh
phan ung trong cac didu kién phan ung dugc sur dung. Trong cac truong hop nay, cac
diéu kién phan Umg chuyén hoa phan tir thé thanh phan tir thé khac ma n6 hitu dung lam

hop chét trung gian hodc 1a phan tir thé mong muon trong hop chat dich.

Qua trinh tdng hop cac hop chét c6 cong thirc chung (T) va céc dAn xuit va mubi
duoc dung ctia nd co thé duoc thuc hién nhu dugc phac hoa dudi day trong cac so do tir
A dn F. Trong phan mo ta dudi ddy, cac nhom nhu dugc xac dinh & trén d6i v6i hop
chit c6 cong thue (I) trir khi dugc chi rd theo cach khac. Cac thuét ngit viét tat 1a nhu
duoc xac dinh trong phﬁn vi du. Vat liéu khéi diu ¢6 san trén thi trudng hodc duoc tao
ra tir vat liéu khoi ddu c6 san trén thi truong sir dung cac phuong phap da biét d6i vé6i

nguoi co hiéu biét trung binh trong linh vue.
Cac phwong phap tong hop chung

Cac hop chat I va II ¢6 san trén thi truong hodc co thé duoc diéu ché béng cac
phuong phap da biét duoc md ta trong tai liéu khoa hoc chuyén nganh. Trong so do A,
hop chétIco thé dugc phan ing véi sy 6 mat clia chat khtr, nhu boran-tetrahydrofuran,
boran-dimetylsulfua, hogc lithi nhém hydrua dé thu duwgc hop chét I, hop chét nay, khi
xtr Iy bang bazo, nhu natri hydrua, tiép sau bang cach alkyl hoa bang p-metoxybenzyl

clorua tao ra hop chét trung gian 1.

So dd A
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Br Br Br
a b
HO HO o
PMB~
o)
i I m

Cdc diéu kién: a) BH3-DMS; b) NaH, PMB-CL

So d B minh hoa con dudng dé téng hop hop chét co6 cong thirc XIV. Hop chat
IV ¢6 thé duge chuyén hoa thanh hop chit V st dung metyl amin trong dung moi proton
phéan cuc. Hop chat V c6 thé dugc brom hoa v§i sy c6 mat cla N-bromosucxinimit dé
tao ra hop chat VI. Hop chét VI ¢6 thé duge xir Iy bang chét khir, nhu sit véi su ¢6 mat
cta axit, nhu axit clohydric, dé tao ra hop chit c6 cong thire VIL, hop chit nay sau d6 c6
thé duoc xt ly bang fert-butyl nitrit va axit tetraflo boric, trong dung moi phan cuc
khong proton dé tao ra hop chét VIIL. Hop chit VIII ¢6 thé duge xit Iy bang acrylat, nhu
metyl acrylat, etyl acrylat hodc zerz-butyl acrylat, vGi su ¢ mat cua ngudn paladi, nhu
paladi axetat, két hop véi phéi tir phosphin, nhu triphenylphosphin hodc tri-o-
tolylphosphin, 8 tao ra hop chét IX. Hop chit IX c6 thé duogc xit Iy bang bazo, nhu lithi
hydroxit hodc natri hydroxit, hodc axit, nhu axit trifloaxetic, dé tao ra hop chat X. Xur ly
hop chit X bang pivaloyl clorua véi su c6 mit cua bazo, nhu trietylamin hodc
diisopropylamin, trong dung moi phén cuc khong proton & nhiét do giam, tiép theo bang
cach bo sung lithi clorua va (S)-4-phenyloxazolidin-2-on @8 tao ra hop chit XI. Hop
chit XI c6 thé duogc chuyén héa thanh hop chit XII bang cach tao ra chét phan tng
Grignard cda hop chat 111, st dung chét phén (mg magie kim loai, reike kim loai hoac
chit phan tmg turbo (phtrc isopropylmagie clorua lithi clorua), voi viéc lam sach bang
kim loai & dang iot, dibromoetan, metyl iodua hodc diisobutyl nhom hydrua, trong khi
d6 chét phan g Grignard tao ra sau d6 c6 thé duoc stir dung vé6i sy c6 mat cua nguén
ddng, nhu dong bromua, ddng iodua, hodc dong xyanua & tao ra hop chat XII. Hop chét
XII ¢6 thé duge chuyén hoa thanh hop chit XIII st dung magie bromua trong dung moi
proton phan cuc, nhu etanol hodc metanol, va hop chét X111 sau d6 c6 thé duge loai bo
bao vé trong diéu kién oxy hoa thanh hop chit XIV st dung DDQ trong dung moi phan

cuc khong proton.
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So do B
E H H H
a N b N c N d
—_— R —_— —_—
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Cdc diéu kién: a) MeNH,, EtOH; b) NBS; ¢) Fe, HCI; d) t-BuONO, HF-BFj3; e)
t-Bu-acrylat, Pd(OAc)2, P(o-tol)s; f) TFA; g) THF, PivCl, TEA, -25°C; 2. LiCl, (S)-4-
phenyloxazolidin-2-on; h) 1. THF, Mg, III; 2. CuBr-DMS, -40 dén -30°C; 1) EtOH,
MgBr; j) DCM, DDQ.

So db C minh hoa con dudng dé tong hop hop chét c6 cong thire XVIIL. Hop chét
X ¢6 thé duogc chuyén hoa thanh hop chit XV st dung pivaloyl clorua véi sy ¢6 mét cua
bazo, nhu trietylamin hodc diisopropylamin, trong dung mdi phan cuc khong proton ¢
nhiét do gidm, tiép theo bang cach b sung lithi clorua va (R)-4-phenyloxazolidin-2-on.
Hop chit XV ¢6 thé dugc chuyén héa thanh hop chat XVI bang céach tao ra chét phan
(g Grignard cua hop chét III, sit dung chét phan (mg magie kim loai, reike kim loai
hoac chét phan tng turbo, véi viéc lam sach kim loai & dang iot, dibromoetan, metyl
iodua hoic diisobutyl nhom hydrua, trong khi d6 chét phan tmg Grignard tao ra sau do
6 thé dugce st dung véi su ¢6 mat ciia ngudn ddng, nhu dong bromua, dong iodua, hodc
dong xyanua d8 tao ra hop chat XVI. Hop chét XVI ¢6 thé dugc chuyén héa thanh hop

chit XVII s dung magie bromua trong dung méi proton phén cuc, nhu etanol hodc
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metanol, va hop chat XVII sau d6 c6 thé dugc loai bod bao vé trong diéu kién oxy héa

thanh hop chat XVIII st dung DDQ trong dung méi phén cuc khong proton.

So dd C

Cdc diéu kién: a) 1. THF, PivCl, TEA, -25°C; 2. LiCl, (R)-4-phenyloxazolidin-
2-on; b) 1. THF, Mg, A3; 2. CuBr-DMS, -40 dén -30°C; c) MeOH, MgBr; d) DCM,
DDQ.

So dd D minh hoa con dudng dé tong hop hop chét ¢6 cong thirc XX. Hop chat
XVIII ¢6 thé duge chuyén hoéa thanh hop chit XIX st dung bazo manh, nhu lithi
bis(trimetylsilyl)amit hodc natri bis(trimetylsilyl)amit, v6i sw c6 mat cua metyl iodua,
trong dung moi phan cuc khong proton, sau d6 hop chit nay c6 thé dugc chuyén hoa
thanh hop chat XX trong diéu kién oxy héa st dung DDQ trong dung mdi phén cuc
khong proton.

SodoD

N
N
OMe b ‘N O OMe

Céc diéu kién: a) 1. THF, NaHMDS, Mel, RT; 2. NaHMDS, Mel, 5°C; b) DCM, H20,
DDQ.
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Trong so dd E, cac hop chit XXI va XXII ¢6 san trén thi trudng hodc c6 thé dugc
didu ché bang cac phuong phap da biét dugc mo ta trong tai liéu khoa hoc chuyén nganh.
Hop chit XXI c6 thé duoc xit I bing ngudn amin, nhu amoniac, trong dung moi proton
phan cyc, nhu metanol hodc etanol, dé thu duoc hop chét co cong thire XXII, trong do
Y duoc xac dinh & trén. Hop chét XXII c6 thé duogc xir Iy bang pyridyl carboxaldehyt
dugc thé thich hop, st dung chét khir nhu natri borohydrua, natri xyanoborohydrua hoac
natri triaxetoxyborohydrua trong dung mdi phén cyc khong proton dé thu dugc hop chat
XXI1II, trong d6 R’ nhu dugce xé4c dinh & trén. Theo cach khac, hop chat XXII ¢6 thé
duoce chuyén hoa thanh hop chit XXIIT bang cach xit ly bang pyridyl carboxaldehyt, su
dung chét khir nhu natri borohydrua véi sy ¢6 mét cia chit 1am kho, nhu cc rdy phan
ttt hodc magie sulfat trong dung moi proton phén cuc. Hop chat XXIII c6 thé dugce dong
vong thanh hop chat XXIV khi gia nhiét trong dung moi phéan cyc khong proton, VOl sy
c6 mit cia bazo manh, nhu kali 7-butoxit, tiép theo béng cach bd sung boc-anhydrit.
Trong truong hop mdi mot Y khong giéng nhau, thi hop chit XXIV c6 thé duoc chuyén
hoa thanh hop chit XXV bang céch tién hanh sac ky khong doi xing, tiép theo bang
cach thé nhém hydroxyl st  dung chdt xtGc tac paladi, nhu
bis(dibenzylidenaxeton)dipaladi(0) hodc tris(dibenzylidenaxeton)dipaladi(0), v6i sy ¢6
mit caa phéi ttr, nhu bippyphos, XPhos, hoac tBuXPhos, va nguén hydroxit, nhu kali
m@mmum@x%nwmnmtHqumaXXVcémémmcmabémmvemmmhqnm&
XXVI trong cac didu kién axit, st dung axit trifloaxetic hodc axit clohydric trong dung

moi khong phén cuc.

So dd E

o] a OH b X F OH c ) Y
v v \
Y s Y, F P AN Y Rﬂ/
o
Y Y R, A Cl N % cl N N,
XX X g N XXl xxv Boe

(o]

v %
0—aY 0—ZaY
d A e X
- Rflg - R{L; Hel
HO” N N, HO” °N NH
XXV Boc

XXVI
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Céc didu kién: a) NHs, MeOH; b) NaBH(OAc)s, THF hogc MeOH, MgSOs,
NaBHz; ¢) 1. KOtBu, DMSO, 100°C; 2. Boc20; d) 1. Sac ky khong d6i ximg; 2. CsOH,
Pd(dba),, Bippyphos, 90°C; e) HCl/dioxan.

So d6 F minh hoa con duong dé tong hop hop chét c6 cong thirc XXIX, trong dé
Y. R va R’ duoc xac dinh & trén. Hop chét XXVII ¢6 thé dugc chuyén hoa thanh hop
chit XXVIII bang cach xu Iy bang ngudn clo héa, nhu thionyl clorua, véi sy c6 mat cua
dung mdi phan cuc khong proton, tiép theo bang céach alkyl hoa bang XXVI, v6i su c6
mit cua bazo, nhu trietylamin hodc diisopropylamin, trong dung moi phan cuc khong
proton ¢ nhiét do cao. Hop chéit c6 cong thire XXIX c6 thé duoc diéu ché tir hop chét
XXVIII theo nhiu diéu kién thuy phan, tay thudc vao ban chét ctia R. Vi du, néu R 1a
H, cac didu kién thiy phan dugc thuc hién bing bazo, nhu lithi hydroxit hodc natri
hydroxit, trong dung mdi proton phan cuc, nhu metanol hodc etanol, & nhiét do cao.
Nguoc lai, néu R 1a Me, cac diéu kién thiy phan dugc thuc hién trong dung moi khong
phén cuc didm sdi cao, nhu dioxan, st dung bazo, nhu lithi hydroxit ho#c natri hydroxit
& nhiét do cao hodc trong hdn hop cac dung mdi proton phan cuc, nhu metanol va nudc

trong diéu kién chiéu xa vi song.

So dd F

XXvil XXvili XXIX

Céc diéu kién: a) 1. DCM, S(O)Clz; 2. MeCN, XXVI, DIEA, 55°C; b) ROH, dung dich
nuéc NaOH, 55°C (R = H) hodc dioxan, SN NaOH, 100°C (R = Me) hoac MeOH, HO,
LiOH, 120°C.

So dd G
Trong so dd G, pyridyl carboxaldehyt c6 san trén thi trudng hodc co thé duoc

didu ché bang cac phuong phap da biét dugc mo ta trong tai liéu khoa hoc chuyén nganh.
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Pyridyl carboxaldehyt co thé duoc x1t Iy bang ngudn amin dé dung 1am nhom bao v¢, 2-
metoxy benzyl amin, 2,4-dimetoxy benzyl amin, hodc tuwong tu, trong dung moi phan
cuc khong proton, nhu diclometan, st dung chat khr nhu natri borohydrua, natri
xyanoborohydrua hodc natri triaxetoxyborohydrua, dé thu duge hop chit c6 cong thire
XXX, trong 6 X 13 halogen nhu clo hodc brom va Ry duge xac dinh & trén. Hop chét
XXX c6 thé duge xit Iy bang epoxit XXI, trong d6 Y duoc xéc dinh ¢ trén, trong dung
moi proton phén cyc, nhu metanol, dé thu dugc hop chat XXXI. Hop chat XXXI c6 thé
duoc dong vong thanh hop chat XXXII khi gia nhiét trong dung moi phén cuc khong
proton, véi su c6 mat cua bazo manh, nhu kali z-butoxit, natri hydrua, hoac tuong tu.
Hop chat XXXII c6 thé duge xir 1y bang nguon hydroxit, nhu kali hydroxit hodc xesi
hydroxit, v6i su c6 mat cia chét xtic tac paladi, nhu bis(dibenzylidenaxeton)dipaladi(0)
hoidc tris(dibenzylidenaxeton)dipaladi(0), va phéi tir, nhu bippyphos, XPhos, hodc
BuXPhos, dé thu duge hop chit XXXIII. Hop chat XXXIII c6 thé duoc loai bo bao vé
thanh hop chat XXVI trong cac didu kién axit, st dung axit trifloaxetic hodc axit

clohydric trong dung moi khong phén cuc.

So dd G

S

YXXI XXX Me

YI

(0] Y
Y

N NH

XXX 2 XXXHI XXVI

Cac diéu kién: a) NaBH(OAc)3, DCM, HOAc; b) XXI, MeOH, 40°C; ¢) NaH, DMF; d)
Pdy(dba)s, ‘BuXPhos, KOH, dioxan, H20, 100°C; d) 1. TFA, 80°C; 2. HC, dioxan.

——> R1'
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Trong so dd H, hop chat IT ¢6 thé dugc phan tmg voi 44.4'4'5,5,5,5-octametyl-
2,2'-bi(1,3,2-dioxaborolan), v6i sy c6 mat ctia chét xuc tac paladi, nhu san phém cong

PdCL(dppf)-CH:Cl, va bazo, nhu kali axetat, dé thu duge hop chét c6 cong thire XXIV.

So do H
Br O\B/o
_a
HO HO

Il XXXIV

Cdc didu kién: a) 4,4,4'4'5,5,5',5"-octametyl-2,2'-bi(1,3,2-dioxaborolan), san pham
cong PdCl(dppf)-CH2Clz, KOAc, dioxan.

Hoat tinh sinh hoc

Nhu di thong bao o trén, hop chét theo cong thuc I la cac chat hoat hoa Nrf2,
hiru dung trong diéu tri bénh hoic r6i loan duoc diéu chinh Nrf2. Theo khia canh khéc,
bénh hodc rdi loan dugc didu chinh Nrf2 12 bénh hodc r6i loan & ngudi thé hién cac
thanh phéan kich tng oxy hoa nhu cic rdi loan vé ho hap va khong thudce ho hép, dugc
lwa chon tir COPD, hen, ALI, ARDS, xo hoa, hen mén tinh va hen cép tinh, bénh phdi
th{r phét sau cac tiép xtic moi trudng, nhiém trang phéi cép, nhiém tring phdi mén, bénh
ol antitrypsin, xo nang, bénh tu mién, bénh than tiéu duong, bénh thén mén tinh, t6n
thuwong than cAp tinh gy ra boi nhiém tring, ton thuong than cap tinh (AKI), bénh than
hodc than hoat dong khong dung chirc ndng quan sat thay trong ghép than, tang ap dong
mach phoi, xo vita dong mach, ting huyét ap, suy tim, hoi ching mach vanh cp, nhoi
mau co tim, stra chita co tim, tai cAu tric co tim, loan nhip tim, suy tim v6i phén suét
tbng mau bao tdn, suy tim v6i phan suét tbng méau giam, bénh co tim tiéu dudng, SCD,
150 héa sém va CRS, bénh Parkinson (PD), bénh Alzheimer (AD), ching tht didu
Friedreich (FA), xo clng teo co mot bén (ALS), da xo cung (MS), bénh Huntington
(HD), ton thuong tuy séng, chin thwong so ndo, dot quy, do thiéu mau cuc bd, dot quy,
bénh Creutzfeldt-Jakob, ching mét ngu gia dinh gy tir vong, hoi chimg Gerstmann-

Striussler-Scheinker, va cac bénh prion lién quan, liét trén nhan tién trién, bénh ndo do
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chin thwong man tinh (CTE), thoai hoa than kinh, sa sut tri tué, sa sat tri tué tran - thai
duong, bénh do protein tau, viém vong mac sic t6, bénh Pick, bénh Neimann-Pick, bénh
thoai héa tinh bdt, suy giam nhan thirc, bénh ruft vi€ém, ung thu dai trang, AMD thé tan
tao mach (kho) va AMD thé tan tao mach (u6t), ton thuong mét, loan dudng gidc mac
n6i mo Fuchs (FECD), bénh viém mang bd dao hoic cac tinh trang viém mét khac, bénh
viém gan nhiém m& khong do rugu (NASH), bénh gan gdy ra boi doc tinh (chang han,
bénh gan giy ra béi acetaminophen), bénh viém gan virut, bénh xo gan, bénh véy nén,
cac tac dong gay viém da/tai chd cua buc xa, su e ché mién dich do phoi nhiém birc

xa, tién san giat, va say do cao.

Hoat tinh sinh hoc cda hgp chét theo cong thirc I ¢6 thé duoc xac dinh st dung
thit nghiém thich hop bét ky dé xac dinh hoat tinh ctia hop chét tmg vién lam chét hoat

héa Nrf2, cling nhu cdc mau mo va in vivo.

Hoat tinh sinh hoc cua hop chét c6 cong thirc (I) duge ching minh bang cac thit

nghiém sau.
Thir nghiém BEAS-2B NQO1 MTT

NAD(P)H:quinon oxidoreductaza 1 (NQO1), ciing dugc goi la DT diaphoraza,
1a enzym chita homodime FAD ma n6 xtic tac cho cdc phan ing khir hai dién t&r phu
thudc NAD(P)H bt budc ciia cac quinon va bao vé cac té bao chdng lai cac tac dung
doc hai va tan sinh cua cac gbc tur do va céc loai oxy phan ting xuét phat tir cic phén
g khir mot dién tir. Su phién ma cua NQOI1 duoc diéu chinh chinh x4c béng Nrf2, va
do do, hoat tinh NQOI la chét chi thi thich hop cho su hoat hoa Nrf2. Vao ngay thir
nhét, cac té bao BEAS-2B dong lanh (ATCC) duoc lam tan dong trong chau nudc, dugc
dém va tai tao huyén phu & ndng do 250000 té bao/mL. 50 microlit té bao dugc ciy 1én
céc dia 384 giéng mau den c6 day trong subt. Pia dugc 0 & nhiét do 37°C, 5% CO2 qua
dém. Vao ngay thtt hai, cac dia dugc ly tdm va 50nL hop chét hoic d6i chimg dugc bd
sung vao cac té bao. Sau d6, cac dia dugc u & nhiét do 37°C, 5% CO trong 48 gio. Vao
ngay thit tw, moi truong dwgc hit ra khéi dia va cac san pham phén gii té bao tho dugc
tao ra bing cach bd sung 13uL dung dich dém phan gidi 1X Cell Signalling

Technologies véi 1 vién nén ¢ ché Proteaza khong chita EDTA loai mini, day du

52



48267

53/182

(Roche) cho mdi 10mL dung dich phan gidi. Sau khi c4c dia dich phéan giai dugc 1 trong
20 phiit & nhiét do trong phong. Hai microlit san phim phan giai duoc 14y ra dé sir dung
trong thir nghiém Glo chuin 9 té bao (Cell Titer Glo) (Promega) va dung dich hén hop
MTT duoc didu ché (Prochaska et. al. 1998) dé do hoat tinh NQO1. 50 microlit dung
dich hdn hop MTT dugc bb sung vao mdi giéng, dia dugc ly tAm, va dugc phan tich trén
thiét bi doc dia Envision (Perkin Elmer) st dung nhén h¢ s6 hap thu 570nm trong 30
phut. Sy hinh thanh san phim dugc xé4c dinh theo phuong thirc dong luc va pECso cua
su cam ung hoat tinh dic hiéu NQO1 dugc tinh toan bang cach 1ap bidu dd sy thay ddi
v& h sb hép thu (Delta OD/phiit) so v6i biéu dd vé nong dd hop chét tiép theo bang
cach diéu chinh khép 3 tham s6.

Tét ca cac vi du dugc md ta & day déu co hoat tinh trong thir nghiém té bao
BEAS-2B trir khi duoc luu ¥ theo cach khac (xem trong bang 1). ECso <InM (+++++),
ECso 1nM-10nM (++++), ECso 10nM-100nM (+++), ECso 100nM-1 uM (++), ECso
1uM-10puM (+).
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Béang 1
Vidu |ECso | Vidu | ECso Vidu | ECso
1 +++ 11 ++ 21 +++
2 ++ 12 + 22 -+
3 ++++ |13 - 23 +++
4 +++ 14 -+ 24 +++
5 +++ 15 -+ 25 +++
6 -+ 16 -+ 26 ++
7 ++ 17 - 27 +++
8 +++ 18 ++++ 28 +
9 ++ 19 -+ 29 +++
10 +++ 120 + 30 |4+t

Thir nghiém vé su hoat hoa PXR & nguoi

Hoat tinh hoat hoa véan chuyén cua cac phéi tir PXR dugce xac dinh & mé dong
ung thu biéu mod té bao gan & ngudi (HepG2) duoc gy nhiém tam thoi st dung
FuGENE™ véi cdc vecto biéu hién chira PXR ngudi do dai diy du va ving khéi dong
CYP3A4 nguoi khoi phat sy bidu hién luciferaza. Sau khi chuyén nhiém, té bao dugc

Jam dong lanh cho t6i khi can thir nghiém.

Vo ngay thur nghiém, té bao dugc thu hoi, duoc dém trén dung cu CEDEX, sau
d6 duoc tai tao huyén phi t6i mat do 50000 t€ bao/mL trong DMEM-F12 khong chira
do6 phenol co bd sung FBS dugc xtr ly bing 10% than gd/dextran. Sau dé, 20ul huyén
phu té bao dugc phan phdi vao mdi giéng cuia cac dia Nunc 384 giéng mau trang, chira
0,1mL hop chét thir nghiém trong DMSO. Té bao dugc 1 trong 24 gid voi sy c6 mit cla
hop chét, sau thoi gian nay, 10mL co chét luciferaza Steady-Lite™ duoc bd sung vao
mdi giéng. Hoat tinh luciferaza duge dinh lugng bang phép do trén thiét bi ghi hinh anh
Pherastar™ va hoat tinh dwoc biéu dién ¢ dang phan trim cam Ung t61 da khi so sanh

v6i su cam tung bang 10uM rifampicin.
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Nghién ciru PK & khi

T4t ca cac nghién clru dugc tién hanh sau khi xem xét bai Uy ban chim soc va
sir dung dong vat thé ché GSK (GSK Institutional Animal Care and Use Committee) va
phu hop véi chinh sach cia GSK vé cham soéc, phuc loi, va diéu tri cho dong vt thi
nghiém (Care, Welfare and Treatment of Laboratory Animals). Viéc kiém tra sirc khoe
trude khi nghién ctru bao gdm tham kham thé chét va cong thirc mau day du dugc tién
hanh trén cac dong vat trudce khi sir dung trong nghién ctru. Mot 6ng thong dugc dat tam
thoi & tinh mach dau hodc tinh mach hién dé thu thap mau vao ngay nghién ctru. Dong
vat dugc cho nhin an qua dém trude khi dinh liéu; thirc an duoc cung cép sau khi mau
méu 4 gid thu thap. C4c nghién ciru duge dong hoc dung dich theo duong tinh mach va
duong udng duoc thyc hién st dung thiét ké khong cit ngang; tong cong 4 khi dudi dai

duc duoc stt dung, hai con cho mdi dudng dung.

Céc hop chét sir dung trong nghién ciru nay la hop chét ctia vi du 1 & day va hop
chat A (hop chat cia vi du 1 trong tai ligu WO 2018/109646).

Lidu lugng dé ding theo duong tinh mach dugc diéu ché & dang hdp gbm t6i 5
hop chét thir nghiém trong 20% Cavitron™ va 5% DMSO. Ché pham phéi ché liéu theo
duong tinh mach duoc loc qua bd loc polytetrafloetylen (PTFE) ¢& 0,22 micron trudc
khi dung. Lidu lugng dé dung dung dich theo duong ubng duge didu ché & dang hop
gém té1 5 hop chét trong 6% Cavitron™ va 5% DMSO va duge loc qua b loc VWR
PTFE ¢& 0,22 micron trude khi dung.

MB3i mot dong vat tiép nhan liéu lugng danh dinh 1 mg/kg/hop chat (4 mL/kg thé
tich liéu luong) ¢ dang dung dich truyén tinh mach 60 phit hodc & dang dung theo ong
thong dat qua miéng. Cac mau méau (xap xi 0,25 mL mdi mau) duoc tap hop tir tinh
mach dAu hodc tinh mach hién. Cac mAu méu tir dong vt tiép nhan liéu ding theo duong
tinh mach duoc tap hop trudce khi dinh liéu va tai cac thoi gian dich 15, 30, 45, 60 (trudc
khi két thuc truyén), 62, 65, 75, 90, 120, 180, 240, 360, 480, 600, va 1440 phut sau khi
khoi dAu truyén tinh mach. Déi véi cac dong vat tiép nhan lidu dung theo dudng ubng,
cac mau mau duoc tap hop trude khi dinh liéu va tai céc thoi gian dich 5, 15, 30, 45, 60,
90, 120, 180, 240, 360, 480, 600, va 1440 phut sau khi dat ong thong qua miéng. Huyét
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tuwong dugc tach ra khoi mau bang cach ly tim va phan phin wéc 30pL duoc chuyén
sang 6ng khong chira heparin, dugc lam lanh nhanh trén cacbon dioxit rin va dugc bao
quan & nhiét d6 xip xi -80° C cho ti khi duge phan tich bing phuong phap sic ky
16ng/phd khbi kép (LC/MS/MS) di v6i ndng dd hop chét thir nghiém.

Nghién ciru PK ciia chudt

T4t ca cac nghién ciru dugc tién hanh sau khi xem xét béi Uy ban chdm soc va
sir dung dong vat thé ché GSK (GSK Institutional Animal Care and Use Committee) va
phit hop véi chinh sach cia GSK vé cham séc, phic loi, va didu tri cho dong vat thi
nghiém (Care, Welfare and Treatment of Laboratory Animals). Nghién ctiru vé dugc
dong hoc cua huyén phi udng duge thuc hién vao ngay nghién ctru duy nhit; tong cong

3 chudt CD1 duc dugc sir dung.

Céc hop chét st dung trong nghién ctru nay 1a hop chét cia vi du 1 & day va hop
chit A (hop chét ctia vi du 1 trong tai liéu WO 2018/109646).

Lidu luong huyén phu ubng dugc diéu ché trong 1% metylxenluloza nuée. Mbi
mot dong vat tiép nhan lidu lugng danh dinh 30 mg/kg (10 mL/kg thé tich lidu luong) &
dang dung theo dng thong dit qua miéng. Céc mAu mau (x4p xi 0,025mL mdi mau) dugc
tap hop tir tinh mach dudi. Cac mau mau duoc tip hop trude khi dinh liéu va tai cac thoi
gian dich 15, 30, 60, 120, 240, 480, va 1440 phit sau khi dung theo 6ng théng qua
miéng. Phin phan uéc 25pL duge bd sung vao 6ng khong c6 heparin chira 25uL nudce
va duoc 1am lanh nhanh trén cacbon dioxit ran va dugc bao quan & nhiét do Xép xi -80°C
cho t6i khi duge phan tich bing phuong phap sic ky 16ng/phd khoi kép (LC/MS/MS)

d6i véi ndng do hop chat thir nghiém.
Nghién ciru PK & chudt

Tét ca cac nghién ctru dugc tién hanh sau khi xem xét bai Uy ban chdm séc va
st dung dong vat thé ché GSK (GSK Institutional Animal Care and Use Committee) va
phu hgp véi chinh sach cia GSK vé cham séc, phuc 1¢i, va diéu tri cho dong vat thi
nghiém (Care, Welfare and Treatment of Laboratory Animals). Nghién ctru nay dugc

tién hanh véi thiét ké cit ngang trén hai ngay nghién ciru v6i thoi gian phuc hdi mot
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ngay gitta mdi ngay nghién ciru. ft nhit ba ngay trudce khi b4t dAu nghién ctru, ba chudt
tiép nhan tinh mach dui, dong mach dui ghép bang phau thuat va cac 6ng thong dit da
day dé truyén cac phan t& thir nghiém, 14y mAu mau, va ding lidu luong qua duong
miéng theo cach riéng biét. Cac dung dich lidu luong duoc loc trude khi dung va lidu
lugng thuc té dugc dung cho dong vat duoc dinh lwgng. T4t ca cac thong s6 dugc dong
hoc duoc tinh toan dua vao liéu lwgng thuc té dugc dung cho mdi mot dong vat. Nude
tiéu duoc tap hop tir 0 dén 24 gi® sau khi dung theo dudng tinh mach tur mdi mot dong
vat dé xac dinh d6 thanh thai than.

Céc hop chét st dung trong nghién ctru nay 13 hop chét cua vi du 1 & day va hop
chét A (hop chat ctia vi du 1 trong tai liéu WO 2018/109646).

Liéu luong dé dung theo dudng tinh mach dwgc didu ché trong 20% Cavitron™
va 5% DMSO. Ché phém phéi ché liéu theo dudng tinh mach duge loc qua bo loc
polytetrafloetylen (PTFE) c& 0,22 micron trudc khi ding. Liéu lugng dé dung dung dich
theo duong uéng dugc diéu ché trong 6% Cavitron™ va 5% DMSO va dugc loc qua bo

loc VWR PTFE ¢& 0,22 micron trudc khi dung.

MB3i mot dong vat tiép nhan lidu lugng danh dinh 1 mg/kg (4 mL/kg the tich lidu
luong) & dang truyén tinh mach 30 phit vao ngay nghién ctru thir nhét. Vao ngay nghién
ctru thi hai, mai mot dong vat tiép nhan liu lurgng danh dinh 2mg/kg (16mL/kg thé tich
lidu luong) & dang theo duong 6ng thong dit qua miéng. Céc mAu méau (xdp xi 0,11mL
mdi mau) dugce tap hop tir 6ng thong dong mach dui. Céac mAau mau tir dong vat ma tiép
nhan lidu ding theo dudng tinh mach dugc tip hop trude khi dinh lidu va tai céc thoi
gian dich 5, 15, 29, (trudc khi két thic truyén), 32, 35, 45, 60, 90, 120, 180, 240, 360,
480, 720, 960, 1200, va 1440 pht sau khi khoi dau truyén tinh mach. D6i v6i dong vat
ma tiép nhén liéu luong theo dudng uéng, c4ac mau mau dugc tap hop trudce khi dinh
lidu va tai cac thoi gian dich 5, 15, 30, 45, 60, 90, 120, 180, 240, 360, 480, 720, 960,
1200, va 1440 phut sau khi dat 6ng thong qua miéng. Huyét twong dugc tach ra khoi
mau bang cach ly tdm va phan phan uéc 30pL duge chuyén sang 6ng khong c6 heparin,
duoc 1am lanh nhanh trén cacbon dioxit rén va dugc bao quan & nhiét do xép xi
-80°C cho t6i khi dugc phéan tich bing phuong phap sic ky 16ng/phd khéi kép
(LC/MS/MS) dbi véi ndng dd hop chat thir nghiém.
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Céc thong sd duge dong hoc trong tAt ca cac nghién ctru dugce dong hoc in vivo
duoc tinh toan sit dung cac phuong phap khong chia ngén voi phan mém Phoenix
WinNonlin phién ban 6.1.0 hozc 8.1.0. Tt ca céc thong sd duoc tinh toan sit dung thoi
gian 1dy miu méu thuc té va liéu luong thuc té dbi v6i moi mot dong vat. Dién tich dudi
duodng cong ngoai suy (AUCo.inf) dugc xac dinh st dung phan tich hdi quy tuyén tinh
khong trong s6 cta it nhat ba ndng d6 bién nap logarit duoc danh gia tryc quan ¢ trén
phan tuyén tinh ctia @6 chénh loai trir cudi cing. Do sinh kha dung cta dung dich ubng
duoc tinh toan theo cach khong cit ngang st dung lidu dung trung binh theo duong tinh
mach va céc gia tri AUCo.inf tir hai dong vat duoc dinh lidu theo duwdng tinh mach trong
nghién ctru duge dong hoc ¢ khi va theo cach cit ngang trong nghién ctru duge dong

hoc & chudt.
Nghién ciru vé sw gin két protein huyét twong ciia chudt

Dung dich gbc chira hop chét ctia vi du 1, & day, va hop chét A (hop chét cua vi
du 1 trong tai liéu WO 2018/109646), dugc diéu ché trong dimetyl sulfoxit (DMSO) &
ndéng dd 1mg/mL. Céc hdn hop u duge didu ché bang cach pha lodng dung dich gbc vao
huyét trong chudt c6 heparin t6i ndng do 2000ng/mL. Nong d6 cudi cia DMSO 12 0,2%.
Huyét tuong 1am tan déng dugc ly tim dé loai b ménh vun bat ky. Néu can thiét, do
pH cua miu huyét tuong dugc didu chinh t6i xap xi 7,5 bang dung dich nudc axit
phosphoric 1% trudc khi s dung. Cac hdn hop 0 dugc diéu ché. Ba phan phan udgce
10pL cia moi mot hdn hop 1 duge tap hop va dugc phén tich dé kiém tra nong do hop
chét cudi cung. Bén phan phan uéc cla mdi mdt hdn hop u duge dat vao trong cac éng
siéu ly tim polyalome riéng biét. Cac hdn hop U duge ly tAm trong roto Beckman Type
42.2 Ti & tbe d6 42.000 vong/phiit (214.361 x g) & nhiét do 37°C trong 3 giv voi su gia
tdc va giam tdc tdi da. Sau khi ly thm, mot phan phan u6c 50uL duge tap hop tir 16p
trén cung cua 16p ndi trén bé mat tir ba dng. Lugng trong bng con lai duge tron két hop
cho t6i khi déng nhat, va ba phin phan u6c 10uL duge tap hop dé xéc dinh su thu hoi
hop chét tir cac 6ng ly tam. Cac mau dugce 1am lanh nhanh trén cacbon dioxit khd va
duoc bao quan & nhiét do xAp xi -80°C cho t6i khi duge phan tich bang sic ky 16ng/phd
khéi kép (LC/MS/MS) dbi v6i nong do hop chét thir nghiém. S thu hdi toan bd hop

chét tir cac 6ng siéu ly tdm dugc tinh todn bang cong thirc sau:
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Cplas

Thu hoi =

Cinit

trong d6, Cplas 1a noéng do hop chét trong huyét trong hén hop sau ly tAm va Cinit la
ndng d6 hop chét ban dau trung binh (trude khi ly tim).

100

48267

Ty 18 % khong gén két (Fu) boi siéu ly tam dugc tinh toan bing cong thirc sau:

Fu =S+ 100
Cinit

trong do, Csup la ndng do hop chét & 16p ndi trén mat huyét tuong sau ly tdm va Cinit

14 ndng do hop chit ban dau trung binh (trude khi ly tdm).

Bang 2
Hop chat A Vidul
Hop chat
Chu tric
Nrf2 BEAS-2B NQO1 ECso | 16 nM 13 nM
PXR ngudi ECs0/Emax 25000 nM / 56% > 50000 nM / 10%
Duogc dong hoc & chudt
Téng mirc thanh thai 1,9 mL/phat/kg 5,2 mL/phut/kg
MRT 4,0 gioy 6,5 gio
Duoc dong hoc ¢ khi
Téng mirc thanh thai 10,9 mL/phiit/kg 0,41 mL/phat/kg
MRT 1,6 gio 18 gio

Duoc dong hoc & chudt nhat
Do thanh thai / sinh kha dung
Su gin két protein huyét

tuong, % gin két

31 mL/phat/’kg
99,7%

15,6 mL/phut/kg
91,6%
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Nhu dugc thé hién trong bang 2, vi du 1 (ECso = 13 nM) va hop chét A (ECso=
16 nM) thé hién su kich hoat con duong Nrf2 c6 thé so sanh duoc trong cac té bao va
thé hién céc thong s6 dugc dong hoc twong tu & chudt. Tuy nhién, vi du 1 thé hién su
khac nhau so v6i hop chit A khi dugc danh gia trong cac nghién ctru duge dong hoc &

khi va chudt.

Thong s duge dong hoc (PK) & khi dudi dai la cc tiéu chuan chinh duge sit
dung trong lya chon cac hop chét cho su phat trién 1am sang vi ching thong tin vé kha
nang dat duoc su tiép xtic thubc can thiét dé tao ra tac dung duoc ly & nguoi bing ché
d6 dinh lidu thich hop. D6 thanh thai toan phin (CL) gidm ~27 1an d6i v6i hop chét cua
vi du 1, & day, v6i CL duge chimg minh 1a 0,41 mL/phut/kg, trong khi hop chit A (hop
chét ctia vi du 1 trong tai liéu WO 2018/109646) ching minh CL 12 10,9 mL/phat/kg &
khi dudi dai. Co su cai thién gp ~11 1an vé thoi gian luu trd trung binh (MRT) dbi véi
hop chét ctia vi du 1, & ddy, n6 chimg minh MRT 12 18 gi, trong khi hop chat A chimg
minh MRT 14 1,6 gio & khi du6i dai. CL gidm va MRT dai hon cung chp dac diém duoc
dong hoc cho thay hop chét ciia vi du 1 & day, c6 thé duge ding & muc lieu thap hon

trong lam sang bang phac dd mdi ngay mdt 1an dwgc wu tién.

G chudt, vi du 1 (do thanh thai / sinh kha dung = 15,6 mL/phit/kg) va hop cht
A (d6 thanh thai / sinh kha dung = 31 mL/phut/kg) thu dugc su tiép xuc twong tu trong
mau sau khi dinh lidu uéng. Tuy nhién, hop chit A duogc phét hién 1a gin két manh hon
vao cac protein huyét twong chudt (99,7%) trong khi vi du 1 thé hién su gin két protein
huyét twong rat thip (91,6%). Su gan két protein huyét tuong giam trong vi du 1 cho

thay, n6 s& ¢6 hiéu qua manh hon so véi hop chit A & liéu luong x4c dinh.

Hoat tinh d6i vé6i thu thé preganane X nguoi (PXR) 1a tiéu chuén chinh khéc duge
st dung trong lwa chon céc hop chét cho su phat trién 14m sang vi céac chét hoat héa
PXR c6 thé gdy ra twong tac thubc - thubc ma c6 thé khién cho cac thudce dong sir dung
khac khong c6 hiéu qua. Su thiéu hoat tinh PXR ¢6 thé do duoc (ECso > 50.0000 nM)
dbi vai hop chét cua vi du 1, & day, cho thiy, hop chét theo sang ché nay it c6 nguy co

gap phai cac tuong tac thudc - thude trén 1am sang.
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Mau chudt bi co thit dgng mach chii ngang (TAC) qua tai 4p suét that trai

Chudt C57BLK/6J duc (10 dén 12 tun tudi) duge nudi riéng trong chudng va
dugc 1am thich nghi véi ché 3 an bot chudn cho loai gam nhim trong 1 dén 3 ngay.
Nuéc duge cung cip tily ¥ trong subt thoi gian nghién ctru. Chudt dau tién duoc giy mé
trong phong sir dung isoflurane 3% cling véi oxy (1,0 L/phit), va sau do dugc duy tri &
1,5% théng qua chup mii (khong can dat noi khi quan). Tién hanh rach mot duong rach
nho (~5 mm) ngay bén trai duong giita va ngay & trén khung xuwong suon & muc vét khia
trén xuwong trc. Mo co dugce co lai dé tiép xuic v6i vung & trén khoang mang phdi. Céc
thuy ctua tuyén tc dugc tach va dugce co lai dé tiép xuc v4i cung dong mach chu. Kep
phau thut nho véi cac dau duoc 1am cun duge st dung dé tiép xuc v6i vung & trén va
dudi dong mach chu. Mot moéc cun nho duge that béng chi lua phﬁu thuat ¢& 7-0 duogc
méc dudi dong mach chu va khéu vao d6. Chi khau duge thit twa vao mot méau nho kim
tiem cun ¢ 27 G va sau do6 kim tiém dugc loai bé tao ra sy co hep dong mach chu (co
hep long ng 60-70%). Pudng rach duge dong lai sir dung chi khau lua 6-0 d6i v&i 16p
co, sau d6 khau da bang chi Medbond. Quy trinh gia tién hanh giéng hét nhung khong
¢6 that budc dong mach chi. Tuy thude vao cac thiét ké nghién ciru riéng biét, viéc ding
thudc bat dau vao ngay phau thuat, hodc 1 dén 2 tudn sau phau thuat (md ta chi tiét trong
phan chu thich trén hinh v&) va dugc tiép tuc cho t6i khi két thuc nghién ctru. Cac hop
chét duge dung trong thirc an cho chudt trir khi dwgc luu y theo cach khac trong phan
cht gidi trén FIG. 12. Thoi gian nghién ctru TAC 14 6 tudn hodic 10 tuan. Tét ca céc diém
dau mut nghién ctru TAC duoc tép hop khi két thiic nghién ctru. Sau khi giai phau tim,
céc mau dugce 1am dong lanh nhanh trong nito 1éng va duge bdo quan ¢ nhiét do -80°C

hoic dit & trong formalin dém trung tinh 10% cho t6i khi phén tich.

Siéu 4m tim: D&i v6i cac nghién ctru TAC & chudt, siéu 4m tim dugc tién hanh
trén hé thong ghi hinh anh tn s cao Vevo 2100. Dong vat dugc gy mé bang isoflurane
2-3% va viéc lam diu dau dugc duy tri biang isoflurane 1% v§i dong vat ¢ trén dém gia
nhiét. Viéc ghi hinh anh phuong thic B ciia ba chu trinh tim dugc sir dung dé danh gia
phan suét téng mau (EF), thé tich cubi tim truong (EDV), thé tich cudi tam thu (ESV),
khdi LV, va nhip tim. ECG dugc su dung dé do nhip tim trong qua trinh siéu 4m tim.
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Hoat tinh NADPH dehydrogenaza [quinon]-1 (NQO1): Hoat tinh NQO1 6 md
thét trai (LV) duogc x4c dinh st dung b kit thir nghiém NQO1 theo huéng din cta nha
san xuét (Abcam, Cambridge MA)

Chét phong bé KEAPI/chit hoat héa Nrf2, axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, hydroclorua, hodc chit hd
bién cta né (vi du 1) (theo lidu lugng - dap tmng) va axit (S)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-2,3-dihydropyrido[3 ,4-f][1,4]oxazepin-
4(5H)-yDmetyl)-4-metylphenyl)-2,2-dimetylpropanoic (vi du B) dugc danh gia trong
mau chudt TAC 10 tudn tudi bi kich tmg huyét dong hoc nang. Ca hai hop chét, duoc
ding hang ngay trong 8 tudn, va dugc khéi dau sau khi chirc nang tim bi suy giam, dan
t6i su binh thudong héa hoan toan chirc nang tim khi dugc danh gia bing phan suit tong
mau, ning 1én dang ké lién quan liéu luong vé NAD(P)H quinon oxidoreductaza 1
(NQO1; enzym chéng oxy hoa va sén pham gen dich Nrf2) trong LV, va khong anh
hudng toi phi dai tim, khong xudt hién thay doi phan suét téng mau bang cach bo tai tim
(tac 1a, 1am giam ap suat mau) hodc ting nhip tim, co ché ma nho d6 nhiéu liéu phap
didu tri HF x4c dinh (ACEi/ ARBs, phong bé B, inotrope) cai thién chirc nang tim nhung
cling lam gia tang nguy co ha huyét ap va loan nhip tim. Xem trén FIG. 12.

FIG. 12 md ta tac dung ctia chit phong bé mién KEAP1-kelch/chit hoat h6a Nrf2
axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-((R)-2-etyl-7-hydroxy-
2,3-dihydropyrido[2,3-f][1 ,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic,
hydroclorua, hodc chét hd bién ctia n6 (hop chét ctia vi du 1) va axit (S)-3-(1,4-dimetyl-
1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-2,3-dihydropyrido[3.4-
f][l,4]oxazepin—4(5H)-yl)metyl)-4-mety1phenyl)-2,2-dimetylpropanoic (hop chit B)
1én chirc nang tim, tai céu trac tim, va hoat tinh enzym NQO1 & mau TAC chudt 10 tudn
tudi. TAt ca cac hop chit duge dinh lidu trong thirc an bt du 2 tudn sau TAC. C4c hinh
vé& duoc dénh ddu nhu sau: Sh (déi chimg gia, n=6), V (TAC va thirc an khong c6 thude,
n=13), EX1 [TAC va axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-
(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3- f][1,4]oxazepin-4(5H)-yl)metyl)-4-

metylphenyl)propanoic, hydroclorua, hodc chét hd bién cta hop chit ndy, trong thirc &n
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& mic 1,0mg/kg/ngay (n=11), 3,0mg/kg/ngay (n=12) va 10 mg/kg/ngay (n=10)], EXB
[TAC va axit (S)-3-(1,4—dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2-ety1-2,3-
dihydropyrid0[3,4—f][1,4]oxazepin—4(5H)-y1)metyl)-4-metylphenyl)-2,2-

dimetylpropanoic trong thirc an & mirc 100 mg/kg/ngay, n=7]. (12A) phéan suit téng
mau, tj 18 % ciia thé tich thét tréi; (12B) hoat tinh enzym NQO1 trén thét trai, gia tri thé
mang duoc thiét dat tai 100%; (12C) nhip tim, (bpm) nhip dép trén phut; va (12D) khéi
lwong that trai dugc chuén héa theo dit liéu chiéu dai xwong chay dugc trinh bay & dang
gia tri trung binh (+ sai s6 chuén). Céc gia tri P dugc x4c dinh bang phan tich phuong
sai mot yéu t6 (one-way ANOVA) bang thir nghiém so sanh nhiéu 14n Dunnett. T4t ca
céc gid tri p (dAu cac thanh) khi so sanh v6i thé mang. (K&t qua cta vi du 1 dugc thé
hién & céc bidu dd thanh dugce ky higu 1a 1, 3 va 10; két qua cia vi du B duoc thé hién

& biéu do thanh duoc ky hiéu 1a 100).

Phwong phap sit dung

Hop chét theo séng ché 13 chét hoat hoa Nrf2, va hitu dung trong diéu tri hoic
phong ngra cac roi loan vé ho hép va khong thudc ho hép, duoc lua chon tir COPD, hen,
ALIL ARDS, x0 hda, hen man tinh va hen cAp tinh, bénh phoi thir phat sau cac tiép xuc
mdi truomg, nhiém tring phéi cép, nhiém tring phoi man, bénh al antitrypsin, X0 nang,
bénh tu midn, bénh than tiéu duong, bénh than man tinh, tén thwong than cap tinh gay
ra bdi nhiém trung, ton thuong than cép tinh (AKI), bénh than hodc than hoat dong
khong dung chirc ndng quan sat thay trong ghép than, tang ap dong mach phéi, xo vita
dong mach, tdng huyét ap, suy tim, hoi ching mach vanh cép, nhoi mau co tim, stra chita
co tim, tai cAu trc co tim, loan nhip tim, suy tim v6i phan suét téng mau bao ton, suy
tim v&i phan suét tbng mau giam, bénh co tim tiéu duong, SCD, 1d0 hoa sém va CRS,
bénh Parkinson (PD), bénh Alzheimer (AD), chitng thét diéu Friedreich (FA), xo cimg
teo co mot bén (ALS), da xo cing (MS), bénh Huntington (HD), ton thuong tiy song,
chén thuong so ndo, dot quy do thiéu mau cuc bd, dot quy, bénh Creutzfeldt-Jakob,
chimg mét ngti gia dinh gay tir vong, hoi ching Gerstmann-Straussler-Scheinker, va cac
bénh prion lién quan, liét trén nhéan tién trién, bénh ndo do chan thuong man tinh (CTE),
thoai hoa thin kinh, sa sat tri tué, sa sut tri tué tran - thai duong, bénh do protein tau,

viém vOong mac séc td, bénh Pick, bénh Neimann-Pick, bénh thoai hoa tinh bot, suy giam
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nhén thirc, bénh rudt viém, ung thur dai trang, AMD thé tan tao mach (khd) va AMD thé
tan tao mach (u6t), ton thuong mét, loan dudng gidc mac ndi md Fuchs (FECD), bénh
viém mang bd dio hogc cac tinh trang viém mit khac, bénh viém gan nhiém md khong
do rugu (NASH), bénh gan gy ra boi doc tinh (ching han, bénh gan gy ra béi
acetaminophen), bénh viém gan virut, bénh xo gan, bénh vy nén, cic tic dong gdy viém
da/tai chd clia birc xa, su e ché mién dich do phoi nhiém birc xa, tién san giat, va say

do cao.

Do do, theo mot khia canh, sang ché dé xuit phuong phép diéu tri cac tinh trang
nhu vay.

Phuong phap diéu tri theo sang ché bao gbm budc dung lugng co tac dung diéu
tri cia hop chét theo cdng thirc I hodc mudi ctia né, cu thé 13, mubi duge dung cua hgp
chét nay, hodc chét hd bién cta no, hoic hydrat cia hop chit nay, cho bénh nhan can

Jos

diéu tri.

Theo mot phuong an, sang ché nay dé xuét hop chét c6 cong thirc (I), hodc mudi,
cu thé 12 mudi duoc dung cta hop chét nay, hoic chét hd bién cuia né, hodc hydrat cia
hop chét nay, @& sir dung trong diéu tri tang 4p dong mach phoi. Theo phuong an khac,
sang ché nay d& xuét hop chét c6 cong thuc (I), hodac mudi, cu thé 1a mubi dugc dung
ctia hop chéit nay, hoic chét hd bién cua no, hodc hydrat cia hop chét nay, dé sir dung
trong diéu tri xo vita dong mach. Theo phuong an khac, sang ché nay dé xuét hop chat
c6 cong thue (I), hodc mubi, cu thé 1a mubi dugc dung ctia hop chét nay, hodc chit hd
bién ctia né, hoic hydrat ciia hop chét nay, dé st dung trong diéu tri ting huyét ap. Theo
phuong an khac, sang ché nay dé xuét hop chét c6 cong thic (I), hodc mudi, cu thé 1a
mubi duoc dung ctia hop chét nay, hoic chét hd bién cta né, hodc hydrat cia hop chat
nay, dé sir dung trong diéu tri hoi chimg mach vanh cip. Theo phuong an khéc, sang
ché nay dé xuét hop chét c6 cong thire (I), hodc mudi, cu thé 12 mudi dugc dung ciia hop
chét nay, hodc chat hd bién cua nd, hoic hydrat cua hop chét nay, dé s dung trong diéu
tri nhdi mau co tim. Theo phuong 4n khac, sang ché nay dé xuét hop chét c6 cong thirc
(I), hoac mudi, cu thé 12 mudi dugc dung cta hop chat nay, hodc chit hd bién cia no,
hodc hydrat ctia hop chét nay, dé sir dung trong diéu tri stra chita co tim. Theo phuong

an khéc, sang ché nay dé xuat hop chat ¢6 cong thire (I), hodc mudi, cu thé la mudi duge
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dung cia hop chét nay, hoic chét hd bién cia no, hodc hydrat cta hop chét nay, dé sir
dung trong dilu tri tai cu tric co tim. Theo phuong an khac, sang ché nay d& xut hop
chét c6 cong thirc (I), hodc mudi, cu thé 12 mubi duoc dung ctia hop chét nay, hozc chét
hd bién cia no, hodc hydrat cua hop chét nay, dé sir dung trong diéu tri loan nhip tim.
Theo phuong an khic, sang ché nay dé xuét hop chét c6 cong thuc (1), hodc mubi, cu
thé 1a mudi duge dung cua hop chét nay, hoic chét hd bién cta nd, hoic hydrat cia hop
chét nay, dé st dung trong didu tri bénh co tim tiéu dudong. Theo phuong 4n khéc, sang
ché nay d& xuat hop chét c6 cong thirc (I), hodc mudi, cu thé 12 mudi duge dung cua hop
chét nay, hoic cht hd bién cua né, hoic hydrat cia hop chét nay, dé sir dung trong diéu
tri bénh hdng cau hinh 1iém. Theo phuong 4n khac, sang ché nay @& xuét hop chét c6
cong thuc (I), hodc mudi, cu thé 12 mudi duoc dung cta hop chét nay, hoac chét ho bién
cta no, hodc hydrat ctia hop chét nay, dé sir dung trong diéu tri 130 hoa sém va hoi chimg
tim than. Theo phuong an khac, sang ché nay dé xuét hop chét c6 cong thirc (I), hodc
mudi, cu thé 1a mubi duoc dung cta hgp chét nay, hodc chit hd bién cta nd, hodc hydrat
ctia hop chat nay, dé str dung trong diéu tri bénh Parkinson. Theo phuong an khac, sang
ché nay dé xuét hop chit c6 cong thire (1), hodc mudi, cu thé 1a mudi dugc dung cua hop
chét nay, hoic chit hd bién cua né, hoic hydrat cia hop chét nay, dé sir dung trong didu
tri bénh Alzheimer. Theo phuong 4n khac, sang ché nay dé xuét hop chét c6 cong thirc
(I), hodc mubi, cu thé 12 mubi dugc dung ctia hop chét nay, hoic chit hd bién cta no,
ho#c hydrat cua hop chét nay, dé st dung trong diéu tri chimg tht diéu Friedreich. Theo
phuong an khac, sang ché nay dé xuit hop chét c6 cong thic (1), hodc mubi, cu thé 1a
mudi dugc dung ctia hop chét nay, hodc chat hd bién cua nod, hoic hydrat cuia hop chét
nay, dé sir dung trong diéu tri xo ctng teo co mot bén. Theo phwong an khac, sang ché
nay dé xuét hop chét c6 cong thire (I), hoac mudi, cu thé 12 mubi duge dung cua hop
chét nay, hoic chét hd bién cua né, hodc hydrat ctia hop chét nay, dé sir dung trong diéu
tri da xo cung. Theo phuong an khac, sang ché nay d& xuét hop chét c6 cong thire (1),
hodc mudi, cu thé 1a mudi dugc dung cua hop chét nay, hoic chit hd bién cua né, hoic
hydrat ctia hop chét nay, dé sir dung trong diéu tri bénh Huntington. Theo phuong 4n
khac, sang ché nay dé xuét hop chét c6 cong thire (I), hodc mubi, cu thé 1a mudi dugc
dung cta hop chét nay, hodc chét hd bién cia nd, hodc hydrat ctia hop chét nay, dé st

dung trong didu tri ton thuong tiy song. Theo phuong 4n khac, sang ché nay dé xuét
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hop chét co cong thire (I), hodc mudi, cu thé 1a mubi duoc dung cia hop chét nay, hodc
chét hd bién ctia no, hodc hydrat cia hop chét nay, dé sir dung trong diéu tri chan thuong
so ndo. Theo phuong an khac, sang ché nay dé xuét hop chét c6 cong thire (1), hoac
mudi, cu thé 12 mubi dugc dung cia hop chét nay, hodc chat hd bién ctia no, hoic hydrat
ctia hop chét nay, dé st dung trong diéu tri dot quy do thiéu mau cuc bd. Theo phuong
an khéc, sang ché nay dé xuét hop chét c6 cong thire (I), hodc mubi, cu thé 12 mudi duoc
dung cda hop chét nay, hoic chit hd bién cua né, hoic hydrat cuia hop chat nay, dé st

dung trong diéu tri dot quy.

Theo mot khia canh, sang ché nay dé xuét phwong phap diéu tri COPD bao gdm
bude cho déi twong can didu tri dung lugng co6 tac dung didu tri coa hop chit c6 cong
thirc (T), hodc mudi, cu thé 1a muéi dugc dung cta hop chat nay, hogc chét hd bién cia
no, hoic hydrat ctia hop chét nay. Cu thé, sang ché dé xuét phwong phap diéu tri COPD
bao gébm buéc cho d6i twong can diéu tri dung lugng c6 tac dung diéu tri cua axit (R)-
3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1,4]oxazepin-4(5 H)-yl)metyl)-4-metylphenyl)propanoic, ~ hodc
mudi ctia no, cu thé 12 mubi duoc dung ctia hop chét nay, hodc chét hd bién cua no, hoic

hydrat ciia hop chét nay.

Theo mdt khia canh, sang ché ndy dé xuét phuong phap diéu tri suy tim, bao gdbm
budc cho ddi twong can diéu tri dung luong c6 tac dung diéu tri cua hop chét co cong
thire (I), hoac mubi, cu thé 1a mudi dugc dung cua hop chét nay, hoac chit hd bién cla
nod, hodc hydrat cia hop chét nay. Theo mot phuong 4n, sang ché d& xuét phuong phap
diéu tri suy tim bao gbém budc cho dbi tuong can diéu tri ding luong c6 tac dung diéu
tri cda axit (R)-3-(l,4-dimetyl-1H—benzo[d][l,2,3]triazol-5—yl)-3-(3-(((R)-2-ety1—7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5SH)-yl)metyl)-4-
metylphenyl)propanoic, hoac mudi ctia n6, cu thé 1a mudi duge dung cua hop chét nay,
hoc chat hd bién ciia no, hodc hydrat ctia hop chét nay. Theo phuong an khac, sang ché
nay dé xuat phwong phap diéu tri suy tim bao gdm buéde cho d6i tuong can diéu tri dung
luong c6 tac dung diéu tri cia axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-
3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][ 1,4] oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé (dang tu do), hodc chit hd bién ctia hop chét nay. Theo
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phuong an khac, sang ché nay dé xuét phuwong phap diéu tri suy tim bao gdm bude cho
d6i tuong can didu tri ding luong c6 tac dung diéu tri cta axit (R)-3-(1,4-dimetyl-1H-
benzo[d][l,2,3]triazol-5-y1)-3-(3-(((R)-Z-etyl-7-hydroxy-2,3-dihydropyrid0[2,3-

f][l,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé, hodc chét hd bién

ctia hop chét nay, hodc hydrat cia no.

Theo m6t khia canh, sang ché dé xuét phwong phép diéu tri suy tim voi phan sut
tbng mau giam bao gdm bude cho dbi twgng can diéu tri dung lugng c6 tac dung diéu
tri cua hop chéit c6 cbng thire (I), hodc mubi, cu thé 1a mubi duoc dung ctia hop chét nay,
hoiic chat hd bién ciia n6, hodc hydrat cia hop chét nay. Theo mot phuong an, sang ché
dé xuat phuwong phap diéu tri suy tim v6i phin suét tbng mau giam bao gbm buéc cho
d6i tugng can didu tri ding luong c6 tic dung diéu tri ciia axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2—ety1—7-hydroxy-2,3-dihydropyrido[2,3-
ﬂ[l,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, hodc mubi cia nd, cu thé 1a
mudi duoc dung ctia hop chét nay, hoac chét hd bién ctia nd, hoic hydrat cia hop chét
nay. Theo phuong 4n khac, sang ché nay dé xuét‘ phuong phap diéu tri suy tim voi phan
suét tong méau giam bao gbdm budce cho d6i tuong can diéu tri dung lugng c6 tac dung
diéu tri cta axit (R)-3-(1,4-dimetyl- 1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin—4(5H)-y1)metyl)—4-
metylphenyl)propanoic tinh thé (dang tw do), hoac chét hd bién cua hop chat ndy. Theo
phuong an khac, sang ché nay dé xuét phwong phap diéu tri suy tim voi phan suét tong
mau giam bao gbm budc cho dbi twong can diéu tri dung luong c6 tac dung diéu tri cia
axit (R)-3-(1,4-dimetyl-1H-benzo[d][1 ,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-
2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)—4-metylphenyl)propanoic tinh

thé, hogc chét hd bién cia hop chét nay, hodc hydrat cia no.

Theo mdt khia canh, sang ché dé xuét phurong phap diéu tri suy tim v6i phan sut
tbng mau bao ton, phurong phéap bao gbdm buéde cho d6i twong can diéu tri dung lugng
co tac dung diéu tri cta hop chét c6 cong thirc (I), hodc mubi, cu thé 1a mudi duogc dung
ctia hop chét nay, hodc chit hd bién ctia n6, hodc hydrat ctia hop chét nay. Theo mot
phuong an, sang ché d& xuét phuong phép diéu tri suy tim véi phan suit tbng mau bao

ton bao gom bude cho doi twong cén diéu tri dung luong c6 tac dung di€u tri cua axit
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(R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5 -y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1 ,4]oxazepin-4(5H)-y1)metyl)-4-metylphenyl)pr0panoic (dang tu
do), hodc mubi cia nd, cu thé 1a mudi dugc dung cia hop chét nay, hodc chét hd bién
ctia nd, hoic hydrat cua hop chét nay. Theo phuong an khac, séng ché nay dé Xudt
phuong phap diéu tri suy tim v6i phan suit tbng mau bao tdn bao gdm budc cho dbi
tugng can diéu tri dung luong co6 tac dung diéu tri cta axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-
f][l,4]0xazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé (dang tu do), hodc
chét hd bién ctia hop chit nay. Theo phuong 4n khéc, sang ché nay dé xuét phurong phap
diéu tri suy tim v6i phan suit tbng mau bao tdn bao gdbm budc cho dbi trong can diéu
tri dung lugng c6 tic dung diéu tri cia axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-
fj[l,4]oxazepin-4(5H)-yi)metyl)-4-mety1phenyl)propanoic tinh thé, hodc chat hd bién

ctia hop chét nay, hodc hydrat ctia n6.

Theo mot khia canh, sang ché @& xuit phuong phép cai thién hodc lam giam cac
triéu chimg cua suy tim 1a hau qua ctua tdn thuong khong thiéu mau cuc bd, bao gdm
bude cho déi twong can diéu tri dung lugng co tac dung diéu tri ctia hop chit c6 cong
thire (I), hoac mudi ciia nd, cu thé 1a mudi dugce dung cua hop chét nay, hoac chit hd
bién cua nod, hodc hydrat cia hop chit nay. Theo m{t phuong 4n, sdng ché dé xuat
phuong phép cai thién hodc 1am giam cac triéu chimg cta suy tim 1a hau qua cua ton
thuong khong thiéu mau cuc bd, bao gdm budc cho dbi trong can diéu tri dung lugng
coO tac dung didu tri cua axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-
(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3 -f][1,4]oxazepin-4(SH)-yl)metyl)-4-
metylphenyl)propanoic, hoéc mudi ciia n6, cu thé 1a mudi duge dung cia hop chét nay,
hoiic chét hd bién ciia n6, hodc hydrat cua hop chét nay. Theo phuong an khac, sang ché
dé xuét phuong phap cai thién hodc lam giam cac triéu chimg cta suy tim 1a hdu qua
cta ton thuong khong thiéu mau cuc bd, bao gdm budc cho dbi twong can diéu tri dung
lurong c6 tac dung diéu tri cua axit (R)-3-(l,4-dimetyl-lH-benzo[d][1,2,3]triazol-5—yl)-
3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][ 1 ,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé (dang tu do), hoac chét hd bién cua hop chét nay. Theo

phwong an khac nita, sing ché d€ xuat phuong phép cai thién hodc lam gidm céc triéu
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chimg ctia suy tim 1a hau qua cua tdn thuong khong thiéu mau cuc bd, bao gdbm budc
cho dbi tugng can diéu tri dung luong co tac dung diéu tri cua hydrat cta axit (R)-3-
(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-

dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé,
hoic chat hd bién cia hop chét nay. Trong mdi mot trong s6 cac phuong 4n nay, cac
triéu chimg cta suy tim la hau qua ctua ton thuong khong thiéu mau cuc bd bao gdm,
nhung khong bi gi6i han &, nhip tim tang, ha huyét ap, sung mét ca chan, hut hoi, mét

modi, du thira dich hodc giit dich, va tuong tu.

Theo mot khia canh, sang ché dé xuit phwong phap diéu tri suy tim 1a hau qua
clia tén thuong thiéu mau cuc bd bao gém bude cho dbi trong can diéu tri dung lugng
c6 tac dung diéu tri ctia hop chét c6 cong thic (I), hodc mubi cua né, cu thé 1a mubi
dugc dung cua hop chét nay, hoic chét hd bién cua no, hodc hydrat cia hop chét nay.
Theo mot phuong 4n, sang ché d& xuit phwrong phép didu tri suy tim 1a hau qua cta ton
thuong thiéu mau cuc bd bao gdm buée cho dbi twong can diéu tri dung lugng c6 tac
dung diéu tri cua axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-
etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][1 ,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic, hodc mudi ctia né, cu thé 1a mudi dugc dung ctia hop chét nay,
hoic chét hd bién clia né, hodc hydrat ciia hop chét nay. Theo phuong an khac, sing ché
dé xuit phuong phép diéu tri suy tim 1a hau qua cla tén thuong thiéu mau cuc bd bao
gdm budce cho dbi twong can diéu tri ding lugng c6 tac dung diéu tri cta axit (R)-3-(1,4-
dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé
(dang ty do), hoac chét hd bién cta hop chit nay. Theo phuong an khac nita, séng ché
dé xuét phuwong phép diéu tri suy tim 1a hau qua cta tdn thwong thiéu mau cuc b bao
gbm budc cho dbi twong can diéu tri dung lugng c6 tac dung diéu tri cua hydrat cua axit
(R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1 ,Aloxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé,

hodc chat hd bién ctia hop chat nay.

Theo mot khia canh, sdng ché dé xuét hop chét co cong thuc (I), hoac mudi cla

no, cu thé 1a mudi duge dung cua hop chat nay, hodc chat hd bién cia no, hodc hydrat
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ctia hop chit ndy, dé st dung trong diéu tri va/hodc phong nglra cac tinh trang lién quan
dén su diéu chinh Nrf2. Theo m{t phwong 4n, sdng ché dé xuit axit (R)-3-(1,4-dimetyl-
1H-benzo[d][1,2,3]triazol-5 -y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido|2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, hodc mudi ctia n6, cu thé 1a
mubi dugc dung cua hop chét nay, hoic chét hd bién cta nd, hodc hydrat cua hop chat
nay, dé sir dung trong diéu tri va/hodc phong ngira cac tinh trang lién quan dén su diéu
chinh Nrf2. Theo phuong 4n khéc, sang ché nay dé xuat axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3 -dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé (dang tu do), hodc
chat hd bién ctia hop chit nay, dé str dung trong diéu tri cac tinh trang lién quan dén su
didu chinh Nrf2. Theo phuong 4n khéc, sang ché nay dé xuét axit (R)-3-(1,4-dimetyl-
lH-benzo[d][l,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-
fI[1,4]oxazepin-4(SH)-yl)metyl)-4-metylphenyl)propanoic tinh thé, hodc chét ho bién
ctia hop chat nay, hodc hydrat ciia no, dé str dung trong diéu tri c4c tinh trang lién quan

dén sy diéu chinh Nrf2.

Theo mdt khia canh, sang ché d& xuit phuong phap diéu chinh Nrf2, phuong
phép nay bao gbm budce cho té bao tiép xtc v6i hop chét co6 cong thirc (1), hodc mudi,
cu thé 1a mudi dugc dung cta hop chét nay, hoac chit hd bién cta no, hodc hydrat cia
hop chat nay. Theo mot phuong 4n, sang ché d& xuit phuong phap diéu chinh Nrf2,
phuong phap nay bao gbm budc cho té bao tiép xuc véi axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triaz01—5-yl)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrid0[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, hodc mubi cia no, cu thé 14
mubi duge dung cta hop chét nay, hoac chit hd bién cta no, hoic hydrat cia hgp chét
nay. Theo phuong an khac, sang ché nay dé xuit phuong phap diéu chinh Nrf2, phuong
phap ndy bao gdm budc cho té bao tiép xuc véi axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2.3 -dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé (dang tu do), hodc
chét hd bién ctia hop chat nay. Theo phwong 4n khdc, sang ché nay d& xuat phuong phép
diéu chinh Nrf2, phuong phéap nay bao gdm bude cho té bao tiép xic véi axit (R)-3-
(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-
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dihydropyrido[2,3-f][1,4]oxazepin-4(5H) -yl)metyl)-4-metylphenyl)propanoic tinh thé,

hodc chat hd bién cia hop chét nay, hodc hydrat cta no.

Theo mot khia canh, sang ché nay dé xuét hop chat theo sang ché dé sir dung
trong li€u phap diéu tri. Theo mot phuong an, sing ché @& xuét hop chét c6 cong thirc
(I), hodc mudi, cu thé 1a mubi dugc dung cia hop chét nay, hoic chét hd bién cua no,
hodc hydrat cia hop chét nay, dé sir dung trong liéu phap diéu tri. Theo phuong an khac,
sang ché nay d& xuft axit (R)-3-(1.4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y])-3-(3-
(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][ 1 ,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic, hodc mubi ciia no, cu thé 1a mudi duge dung cia hop chét nay,
hodc chat h3 bién ciia n6, hodc hydrat ciia hop chit nay, dé sir dung trong li¢u phép dieu
tri. Theo phuong 4n khéc, sang ché nay dé xuat axit (R)-3-(1.4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2-etyl-7-hydr0xy-2,3-dihydropyrid0[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé (dang tu do), hodc
chit hd bién cua hop chit nay, dé str dung trong liéu phéap diéu tri. Theo phuwong én khac
nita, séng ché nay d& xuét axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-
(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé, hodc chét hd bién cua hop chét nay, hodc hydrat cua

né, dé str dung trong liéu phép diéu tri.

Theo mot khia canh, sdng ché dé xuit hop chit c6 cong thire (1), hodc mubi, cu
thé 1a mubi duoc dung cua hop chét nay, hodc chét hd bién ciia no, hoic hydrat cua hop
chét nay, dé sir dung lam chét hoat hoa Nrf2. Theo mdt phwong an, sang ché dé xuét axit
(R)—3-(1,4-dimety1-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)—2-ety1-7-hydroxy-2,3-
dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, ~ hodc
mudi ctia no, cu thé 12 mubi duge dung ctia hop chét nay, hoic chit hd bién cua no, hoic
hydrat cia hop chét nay, dé sir dung lam chit hoat hoa Nrf2. Theo phuwong an khéc, sing
ché nay @& xuét axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-((R)-2-
etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][ 1 ,4)oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé (dang tw do), hodc chét hd bién ctia hop chit nay, dé sur
dung lam chit hoat hoa Nrf2. Theo phuong an khac, sdng ché nay dé xuét axit (R)-3-
(1,4-dimetyl-lH-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2—etyl-7-hydr0xy-2,3-
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dihydropyrido[2,3-f][1 ,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé,
hozc chit hd bién ctia hop chét nay, hoic hydrat cia no, dé st dung lam chét hoat hoa

Nrf2.

Theo mdt khia canh, sang ché nay dé xuét viéc sir dung hop chét c6 cong thirc
(I), hodc mudi, cu thé 12 mudi duge dung ciia hop chat nay, hoac chét hd bién ctia no,
hoic hydrat ctia hop chat nay, dé diéu tri COPD. Cu thé, séng ché de xuét viéc sir dung
axit  (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3 -(3-((R)-2-etyl-7-hydroxy-
2,3-dihydropyrido[2,3—f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic,
hoac mudi cua nd, cu thé 1a mudi duge dung cua hop chét nay, hodc chit hd bién cua

nd, hodc hydrat cuia hop chét nay, dé diéu tri COPD.

Theo mot khia canh, sang ché nay dé xuét viéc st dung hop chét ¢c6 cong thirc
(1), hoac mudi, cu thé 1a mudi duoc dung cia hop chét nay, hodc chét hd bién cta né,
hodc hydrat cia hop chét nay, dé diéu tri suy tim. Theo mdt phwong én, sang ché @& xuét
viéc st dung axit (R)—3-(1,4-dimety1—IH-benzo[d][1,2,3]triazol-5-yl)-3—(3-(((R)-2-etyl—
7-hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin—4(5H)-yl)metyl)-4-
metylphenyl)propanoic, hodc mudi ciia n6, cu thé 1a mudi dugc dung cua hop chét nay,
hoic chit hd bién ciia no, hodc hydrat cia hop chit nay, dé diéu tri suy tim. Theo phuong
an khac, sang ché nay dé xuit viéc st dung axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2-etyl-7-hydr0xy-2,3-dihydropyrido[2,3-
f][l,4]oxazepin—4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé (dang tu do), hodc
chit hd bién cta hop chét nay, dé diéu tri suy tim. Theo phuwong an khac, séng ché nay
dé xuét viéc st dung axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-
(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][1 ,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé, hodc chit hd bién ctia hop chét nay, hodc hydrat cia

nd, dé diéu tri suy tim.

Theo mot khia canh, sang ché nay dé xuét viéc str dung hop chét c6 cong thirc
(I), hoac mubi, cu thé 1a mudi dugc dung ctia hgp chét nay, hodc chit hd bién cta no,
hodc hydrat cua hgp chit nay, dé diéu tri suy tim véi phan sudt tbng mau giam. Theo
mot phuong 4n, sang ché nay dé xuat viéc st dung axit (R)-3-(1,4-dimetyl-1H-

benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3 -dihydropyrido[2,3-
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f_|[1,4]0xazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, hodic mudi ciia no, cu thé 1a
mubi duge dung cia hop chét nay, hoic chit hd bién cia né, hodc hydrat ciia hop chat
nay, dé diéu tri suy tim v6i phan suit tong mau giam. Theo phuong an khéic, sing ché
nay dé xuét viéc sir dung axit (R)-3-(1,4-dimetyl-1H-benzo[d][1.2,3 triazol-5-y1)-3-(3-
(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][1 /4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé (dang tu do), hodc chét hd bién ctia hop chit nay, dé
diéu tri suy tim vé6i phan sudt tong mau giam. Theo phwong 4n khic, sang ché nay dé
xuét viéc st dung axit (R)-3—(1,4-dimety1-1H-benzo[d][1,2,3]triaz01—5—y1)-3-(3-(((R)-Z—
etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][1 ,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé, hodc chét hd bién ciia hop chét nay, hodc hydrat cia

n6, dé diéu tri suy tim v6i phan suat tong mau giam.

Theo mot khia canh, sang ché nay dé xuét viéc sir dung hop chét co6 cong thirc
(I), hoac mubi, cu thé 1a mudi duoc dung ctia hop chét nay, hodc chit hd bién cta no,
hodc hydrat cua hop chét nay, dé diéu tri suy tim véi phan sudt tbng mau bao ton. Theo
modt phuong &n, sang ché d& xuit viéc st dung axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3 -dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, hodc mudi cua no, cu thé 1a
mudi duoc dung ctia hop chét nay, hodc chét hd bién cta no, hoic hydrat cua hop chét
nay, dé diéu tri suy tim véi phan suét tdng mau bao tdn. Theo phuong an khéc, sang ché
nay d& xuAt viéc st dung axit (R)-3-(1,4-dimetyl-1H-benzo[d][1.,2,3]triazol-5-y1)-3-(3-
(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-ﬂ[1,4]oxazepin—4(5H)—yl)metyl)-4-
metylphenyl)propanoic tinh thé (dang tu do), hodc chit hd bién ctia hop chét nay, daé
diéu tri suy tim v6i phan suat tbng mau bao ton. Theo phuong an khéc, sang ché nay dé
xudt viéc st dung axit (R)-3-(1,4-dimetyl- 1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-((R)-2-
etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][ 1 ,4)oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé, hodc chit hd bién ctia hop chét nay, hodc hydrat cia

no, dé diéu tri suy tim v6i phan suat tong mau bao ton.

Theo mdt khia canh, sang ché nay dé xuat viéc sir dung hop chat c6 cong thire
(1), hodc mudi, cy thé 1a mudi dugc dung cua hop chat nay, hodc chat hd bién cua no,

hoic hydrat cia hop chét nay, trong san xuét thudc dé diéu tri COPD. Cu thé, séng ché
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dd xult viée sit dung axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-
(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][ 1 ,4]oxazepin-4(5H)-yl)metyl)-4-

metylphenyl)propanoic, hodc mubi cia no, cu thé 1a mudi duoc dung ciia hop chét nay,
hoac chét hd bién ctia né, hodc hydrat ciia hop chét nay, trong san xuét thude dé didu tri

COPD.

Theo mét khia canh, sang ché nay dé xuét viéc st dung hop chét c6 cong thirc
(I), hodc mudi, cu thé 1a mudi duoc dung cta hop chét nay, hoac chét hd bién cua no,
ho#c hydrat ciia hop chét nay, trong san xuat thude dé diéu tri suy tim. Theo mdt phwong
an, sang ché nay dé xuat viec st dung axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)—2-ety1-7-hydroxy-2,3-dihydropyrido[2,3-
f][l,4]oxazepin-4(5H)—yl)metyl)-4—metylphenyl)propanoic, hodc mudi ciia no, cu thé 1a
mudi duoc dung cia hop chét nay, hodc chét hd bién cta nod, hodc hydrat cua hop chét
nay, trong san xuét thubc dé diéu tri suy tim. Theo phwong an khéc, sang ché d& xuat
viéc stir dung axit (R)-3-( 1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-
7-hydroxy-2,3-dihydropyrido[2,3-][1,4] oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé (dang tu do), hodc chét hd bién ciia hop chat nay, trong
san xuat thudc dé diéu tri suy tim. Theo phuong an khéc, sing ché d& xuit viéc st dung
axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3 -(3-(((R)-2-etyl-7-hydroxy-
2,3-dihydropyrido[2,3-f][1 ,4oxazepin-4(5SH)-yl)metyl)-4-metylphenyl)propanoic tinh
thé, hodc chit hd bién cua hop chét ndy, hodc hydrat cua no, trong san xuét thube dé

diéu tri suy tim.

Theo mot khia canh, sang ché nay dé xuit viéc stir dung hop chét ¢6 cong thuc
(I), hoac mubi, cu thé 1a mudi duoc dung cta hop chét nay, hodc chit hd bién cta no,
hodc hydrat ctia hop chit nay, trong san xuat thudc dé diéu tri suy tim v6i phan suét téng
mau giam. Theo mot phuong éan, sang ché nay dé xuét viéc st dung axit (R)-3-(1,4-
dimetyl-1H-benzo[d][1,2,3 ]triazol-5-yI)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, hoac
mudi ctia né, cu thé 1a mudi duoc dung cua hop chét nay, hoic chit hd bién cua né, hodc
hydrat cua hgp chét nay, trong san xuét thude dé diéu tri suy tim v6i phan suét tong mau

giam. Theo phuong an khac, sang ché dé xuét vige st dung axit (R)-3-(1,4-dimetyl-1H-
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benzo[d][l,2,3]triazol-5-yl)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrid0[2,3—
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé (dang tu do), hodc
chét hd bién cta hop chit nay, trong san xuét thudc dé didu tri suy tim v6i phan suét
tbng mau giam. Theo phuong an khéc, sing ché dé xuit viéc sir dung axit (R)-3-(1,4-
dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé,
hodc chét hd bién ctia hop chét nay, hodc hydrat ctia n6, trong san xuét thudc dé diéu tri

suy tim vGi phan suat tong mau giam.

Theo mot khia canh, sang ché nay dé xuét viéc st dung hop chét c6 cong thic
(I), hoac mudi, cu thé 1a mudi duoc dung ctia hop chét nay, hoge chét hd bién ciia né,
hoic hydrat cua hop chét nay, trong san xuét thube dé diéu tri suy tim v6i phan suét téng
méu bao ton. Theo mdt phuong an, sang ché nay dé xuit viéc st dung axit (R)-3-(1,4-
dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2-ety1—7-hydroxy-2,3-
dihydropyrido[2,3-f][1 ,Aloxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, ~ hoac
mudi cia no, cu thé 1a mudi duoc dung cda hop chét nay, hodc chit hd bién ctia nd, hoic
hydrat ctia hop chét nay, trong sén xuét thubc dé diéu tri suy tim véi phan suit tong mau
bao ton. Theo phuong an khac, sang ché dé xuét viéc st dung axit (R)-3-(1,4-dimetyl-
1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7 -hydroxy-2,3-dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé (dang tu do), hodc
chét hd bién ctia hop chét nay, trong san xuét thubc dé diéu tri suy tim v6i phén suét
tbng mau bao tdn. Theo phuwong 4n khéc, sang ché dé xuit viéc sir dung axit (R)-3-(1,4-
dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)prop anoic tinh thé,
hodc chét hd bién cta hop chét nay, hodc hydrat ciia n6, trong san xuét thudc dé diéu tri

suy tim v6i phan suat tong mau bao ton.

Theo mot khia canh, sang ché nay dé xuét hop chét co cong thue (I), hoac mudi,
cu thé 12 mudi duoc dung cta hop chét nay, hoic chit hd bién cua nod, hodc hydrat cia
hop chét nay, dé sir dung trong diéu trj COPD. Cuy thé, sang ché dé xuat axit (R)-3~(1,4-
dimetyl-1H-benzo[d][l,2,3]triazol-S-yl)-3-(3-(((R)-2—ety1—7-hydr0xy-2,3-
dihydropyrido[2,3-f][1 /Aloxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, ~ hoac

75



48267 76/182

mudi ctia né, cu thé 12 mudi duge dung ctia hgp chat nay, hodc chéat ho bién cia nod, hodc

hydrat ciia hop chét nay, dé sir dung trong diéu tri COPD.

Theo mot khia canh, sang ché nay dé xuit hop chét c6 cong thire (I), hodc mubi,
cu thé 1a mudi dugc dung cua hop chét nay, hodc chat hd bién cua no, hodc hydrat cua
hop chit nay, dé st dung trong diéu tri suy tim. Theo mdt phwong an, hop chét c6 cong
thire (I) 1a axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2-etyl-7—
hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic, hodc mudi ctia né, cu thé 1a mudi dugc dung ctia hop chét nay,
hodic chét hd bién ctia no, hodc hydrat cuia hop chét nay, dé sir dung trong diéu tri suy
tim. Theo phuong an khéc, sang ché nay dé xut axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7 -hydroxy-2,3-dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé (dang tu do), hodc
chit hd bién ctia hop chét nay, dé str dung trong diéu tri suy tim. Theo phwong an khéc,
sang ché nay dé xuét hydrat cua axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-
yl)-3—(3-(((R)-2-ety1—7-hydroxy-2,3-dihydropyrid0[2,3-f][1,4]0xazepin—4(5H)—
yl)metyl)-4-metylphenyl)propanoic tinh thé, hodc chét hd bién cta hop chét nay, dé sir

dung trong diéu tri suy tim.

Theo mot khia canh, sang ché nay dé xuét hop chét c6 cong thire (1), hodc mubi,
cu thé 12 mudi duge dung cua hop chét nay, hoic chét hd bién cua nd, hodc hydrat cia
hop chat nay, dé str dung trong diéu tri suy tim v6i phan suit tdng mau giam. Theo mot
phuong an, sang ché nay dé xuét axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-
yl)-3-(3-(((R)-2-ety1—7-hydroxy-2,3-dihydropyrid0[2,3-ﬂ[1,4]oxazepin-4(5H)-
yl)metyl)-4-metylphenyl)propanoic, hoéc mudi cia né, cu thé 1a mudi duoc dung cua
hop chét nay, hodc chét ho bién ctia né, hodc hydrat ciia hop chat nay, dé s dung trong
diéu tri suy tim vé6i phan suit tong méau giam. Theo phuong an khéc, sang ché nay dé
xuat  axit (R)-3—(1,4—dimetyl—1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][ 1 ,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé (dang tw do), hodc chét hd bién ctia hop chit nay, dé st
dung trong diéu tri suy tim vé&i phan suit tbng mau giam. Theo phwong 4n khac, sdng

ché nay dé xuét hydrat ciia axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yI)-3-
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(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][ 1 ,4]oxazepin—4(5H)-yl)mety1)-4-
metylphenyl)propanoic tinh thé, hogc chét h3 bién ctia hop chét nay, dé s dung trong

diéu trj suy tim v4i phén suat tong mau giam.

Theo mét khia canh, sang ché nay dé xuét hop chét c6 cong thire (I), hodc mubi,
cu thé 1a mudi duge dung cua hop chét nay, hoic chét hd bién cta né, hodc hydrat cia
hop chét nay, dé su dung trong diéu tri suy tim véi phan suit tbng mau bao ton. Theo
mot phuong an, sang ché dé xuét axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-
y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3 -f][1,4]oxazepin-4(5H)-
yl)metyl)-4-metylphenyl)propanoic, hodc mubi ctia né, cu thé 12 mudi duge dung cua
hop chit nay, hodc chét hd bién cta nd, hoic hydrat ciia hop chét nay, dé sir dung trong
diéu tri suy tim v6i phan sudt tbng méu bao tdn. Theo phuong an khéc, sang ché nay dé
xuat  axit (R)-3-(1,4-dimety1—lH-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)—2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé (dang tu do), hodc chit hd bién cua hop chét nay, dé st
dung trong diéu trj suy tim v6i phan sudt tbng mau bao tdn. Theo phuong an khéc, sang
ché nay dé xuét hydrat ciia axit (R)-3-(1,4-dimetyl-1H-benzo[d][1.2.3]triazol-5-y1)-3-
(3-(((R)-Z-etyl-7-hydroxy-2,3-dihydropyrid0[2,3-ﬂ[1,4]oxazepin—4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé, hodc chét hd bién ctia hop chét nay, dé st dung trong

diéu tri suy tim v6i phan suat tong méau bao ton.

Trong diéu chinh suy tim v6i phén suit tbng mau giam, hop chét c6 cong thirc
(I), hoac mubi, cu thé 1a mubi duoc dung cua hop chét nay, hodc chit hd bién cua no,
hoic hydrat ctia hop chét nay, thé hién su cai thién vé chitc nang tim va phuc hdi phan
sut téng méu di méit. Theo mot khia canh, sang ché dé xuit hop chét c6 cong thue (I),
hoac mudi, cu thé 1a mubi duge dung cua hop chét nay, hodc chit hd bién cua nd, hoic
hydrat cia hop chét nay, dé st dung trong cai thién chirc nang tim va phuc hdi phan sut
tbng mau da mét. Theo mdt phuong 4n, sang ché @& xuit axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2.3 -dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, hodc mudi ciia né, cu thé 1a
mubi duoc dung ctia hop chét nay, hodc chét hd bién cta né, hodc hydrat ciia hop chat

nay, dé str dung trong cai thién chirc ndng tim va phuc hoi phén suat tong miu da mat.
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Theo phuong é4n khac, sing ché d& xudt axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé (dang tu do), hodc
chit hd bién cia hop chat nay, dé st dung trong cai thién chuc ning tim va phuc hoi
phan sut tbng méau da mét. Theo khia canh khéc nita, séng ché dé xuét hydrat clia axit
(R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé,
hodc chit hd bién ctia hop chat nay, dé sir dung trong cai thién chirc ning tim va phuc

ho6i phan suat tong mau da mat.

Pidu tri suy tim c6 thé 12 cai bién triéu chimg hogc ¢6 thé 1a cai bién bénh. Theo
mot khia canh cua sang ché, diéu tri suy tim dé chi su cai bién bénh. Theo khia canh
khac cua sang ché, didu tri suy tim dé chi didu tri triéu chimg. Theo khia canh khac cua
sang ché, diéu tri d& chi sur cai thién hogc lam giam tri¢u chimg & doi twong bi suy tim
1a hau qua cua tén thwong khong thiéu mau cuc bd. Nguoi c6 hiéu biét trung binh trong
linh vuc s& hiéu rang, ting huyét 4p c6 thé 1a nguyén nhan cua suy tim trong ton thuong
khong thiéu mau cuc bd. Theo khia canh khéc cta sang ché, diéu tri dé chi su cai thién
hodc lam giam triéu ching tdn tai & dbi twong bi suy tim 1a hau qua cua tén thuong
khong thiéu mau cuc by, cac triéu chimg nay bao gdm, nhung khong bi gi¢i han &, nhip
tim tang, ha huyét ap, sung mat ca chan, hut hoi, mét méi, du thira dich hodc gitr dich,

va tuong tu.

Theo mot khia canh, sang ché dé xuét hop chét c6 cong thie (I), hoac mudi cua
no, cu thé 1a mubi duoc dung cua hop chét nay, hoac chit hd bién ctia nd, hodc hydrat
cua hop chét nay, dé st dung trong cai thién hodc lam gidm tri¢u ching ton tai & dbi
tuong bi suy tim 1a hiu qua cua tdn thuong khong thiéu méu cuc bo. Theo mot phuong
an, séng ché dé xuit axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-((R)-
2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5H)-yD)metyl)-4-
metylphenyl)propanoic, hoéc mudi ctia nd, cu thé 12 mubi duoc dung cia hop chét nay,
hodc chit hd bién ctia né, hoic hydrat ctia hop chét nay, dé st dung trong cai thién hodc
lam giam triéu ching tdn tai & dbi twong bi suy tim 1a hau qué cta ton thuong khong

thiéu mau cuc bd. Theo phuong an khéc, sang ché dé xuit axit (R)-3-(1,4-dimetyl-1H-
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benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3 -dihydropyrido[2,3-

f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé (dang tu do), hodc
chit hd bién cua hop chat nay, dé str dung trong cai thién hodc lam giam triéu chimg ton
tai & d6i twong bi suy tim 1a hau qua cla tdn thuong khong thiéu méau cuc bd. Theo
phuong an khic nfta, sang ché @& xuit hydrat cia axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2.3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-

f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé, hodc chat hd bién
ctia hop chat nay, dé sir dung trong cai thién hodc lam gidm tri¢u chimg tdn tai & ddi
twong bi suy tim 1a hdu qua cua tdn thuong khong thiéu mau cuc bd. Trong mdi mot
trong s6 cac phuong 4n nay, cic triéu ching cia suy tim la hau qua cua ton thuong
khéng thiéu mau cuc bd bao gdm, nhung khong bi gidi han &, nhip tim téng, ha huyét

ap, sung mat ca chan, hut hoi, mét méi, du thira dich hodc giit dich, va tuong tu.

Theo mot phuong an, sang ché dé xuét hop chét co6 cong thire (I), hodc mudi cia
no, cu thé 1a mudi duoc dung cua hop chét nay, hodc chat hd bién cta no, hoic hydrat
ctia hop chat nay, dé sir dung trong cai thién hodc lam gidm tri¢u ching tdn tai & doi
tuong bi suy tim la hau qua cia tén thuong khong thiéu mau cuc bd, cac triéu chirg nay
bao gdbm, nhung khong bi gioi han &, nhip tim téng, ha huyét ap, sung mét ca chan, hut
hoi, mét moi, du thira dich hodc giit dich, va tuwong tu. Theo phuong an khac, sang ché
48 xuht axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2.3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic, hodc chit hd bién cia hop chat nay, dé str dung trong cai thién
hodc lam giam triéu ching tdn tai & d6i twong bi suy tim 1a hdu qua cla ton thwong
khong thiéu mau cuc b, cac triéu chirg nay bao gém, nhung khong bi gidi han &, nhip
tim tang, ha huyét ap, sung mit ca chan, hut hoi, mét méi, du thira dich hoac gitt dich,
va tuong tu. Theo phuong 4an khdc nira, sang ché @ xuit axit (R)-3-(1,4-dimetyl-1H-
benzo[d][l,2,3]triazol-5-yl)-3-(3-(((R)-2-etyl-7-hydr0xy—2,3—dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé (dang tu do), hodc
chét h bién cua hop chit nay, dé str dung trong cai thién hodc lam giam tri¢u ching ton
tai & dbi tuong bi suy tim 1a hau qua cua tén thuong khong thiéu mau cuc bd, cac tridu
ching nay bao gbm, nhung khong bi giéi han &, nhip tim tang, ha huyét ap, sung mat

c4 chan, hut hoi, mét moi, du thira dich hodc giir dich, va tuong tu. Theo phuong an
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khic nita, sang ché dé xudt hydrat cia axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-Z-etyl-7-hydroxy—2,3-dihydropyrid0[2,3-

f][1,4]oxazepin-4(5SH)-yl)metyl)-4-metylphenyl)propanoic tinh thé, hodc chit hd bién
ctia hop chét nay, dé sir dung trong cai thién hodc lam giam tri€u chimg tdn tai & ddi
tuong bi suy tim 13 hau qua cua tdn thuvong khong thiéu mau cuc bo, céac triéu chirmg nay
bao gbm, nhung khong bi gidi han &, nhip tim tang, ha huyét ap, sung mét ca chan, hut

hoi, mét moi, du thira dich hodc gitt dich, va tuong tu.

Theo mot khia canh, sang ché dé xuit hop chét c6 cbng thuc (I), hodc mudi cta
no, cu thé 1a mudi duoc dung ctia hop chét nay, hodc chat hd bién cua no, hodc hydrat
ctia hop chit nay, dé str dung trong didu tri d6i twong bi suy tim 12 hau qua cua t6n
thuong thiéu mau cuc bd. Theo mdt phwong én, sing ché d& xuét axit (R)-3-(1,4-
dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, ~ hoac
mubi cta no, cu thé 1a mubi duoc dung ctia hop chét nay, hodc chit hd bién cua nd, hoic
hydrat ciia hop chét nay, dé sir dung trong diéu tri ddi twong bi suy tim 1a hau qua cla
tén thuong thiéu méau cuc bd. Theo phuong an khac, sang ché dé xuit axit (R)-3-(1,4-
dimetyl-1H-benzo[d][1,2,3]triazol—5-yl)-3-(3-(((R)-Z-etyl—7-hydroxy-2,3-
dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé
(dang tu do), hoac chit hd bién cia hop chét nay, dé sir dung trong diéu tri d6i tuong bi
suy tim 1a hau qua cua t6n thuong thiéu mau cuc bd. Theo phuong an khéc nita, sng
ché d& xuit hydrat cua axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-
((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][1 ,4]oxazepin-4(SH)-yl)metyl)-4-
metylphenyl)propanoic tinh thé, hogc chit hd bién cuia hop chét nay, dé st dung trong

diéu tri d6i twong bi suy tim 1a hau qua cla ton thuong thiéu mau cuc bo.

Nguoi co hiéu biét trung binh trong linh vuc s& hiéu rang, suy tim va suy tim

xung huyét dugc st dung thay d6i 1an nhau.

Nhu duge sir dung & day, "didu tri", “viée didu tri” hodc “phép didu tri” dugc du
dinh ¢6 nghia it nhat 1a: (1) dé cai thién, 1am diu bt hodc phong ngira tinh trang hoac
mot hodc nhiéu biéu hién sinh hoc cua tinh trang, (2) dé can thiép vao (a) mot hodc nhiéu

diém trong dong théac sinh hoc dAn dén hodc chiu trach nhiém v& tinh trang d6 hoic (b)
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mot hodc nhidu bidu hién sinh hoc cta tinh trang d6, (3) dé 1am giam mot hogc nhiéu
triéu ching hodc cac tac dong lién quan dén tinh trang nay, hodc (4) dé 1am cham su tién
trién cua tinh trang hodc mot hoac nhiéu biéu hién sinh hoc cua tinh trang nay. Phuong
phap diéu tri dé 1am diu b4t bénh hoic 161 loan bao gém viéc str dung céc hop chét theo
sang ché nay theo cach dugc chép nhan thong thuong, vi du, dé phong ngira, lam cham,
du phong, diéu tri hodc chita tri bénh hodc r6i loan dugc trung gian bdi Nrf2, nhu duoc

mo ta & trén.

Nguoi co hiéu biét trung binh trong linh vuc s& hiéu ring, "phong nglra" khong
phai 12 thuat ngit tuyét déi. Trong y hoc, "phong ngira" dugc hiéu & chi viéc ding thude
du phong dé 1am giam déng ké kha nang hodc muc do trAm trong cua tinh trang hodc
biéu hién sinh hoc cua no, hodc dé 1am cham su khéi phat cia tinh trang nay hodc biéu

hién sinh hoc cua no.

Nhu duge st dung & dy, "lugng c6 tic dung diéu tri" khi tham chiéu dén hop
chét theo sang ché hoac hoat chat duoc khac nghia la lugng cia hop chat da dé diéu tri
tinh trang bénh cta bénh nhan nhung du thip dé tranh céc tac dung phu nghiém trong
(theo ty 1& lgi ich/nguy co hop 1y) trong pham vi danh gia y hoc thich hop. Do do, vi du,
lugng co6 tac dung didu tri cua hop chét co cong thire (1), hodc mubi cta né, cu thé 1a
mudi dugc dung ctia hop chét nay, hoac chét hd bién cta no, hodc hydrat cua hgp chét
nay, la lrgng cla tac nhén theo sang ché ma, khi duogc dung cho d6i tuong can diéu tri,
du dé didu chinh va/hoiac hoat héa hoat tinh ctia Nrf2 sao cho tinh trang bénh ma duogc
trung gian boi hoat tinh d6 dugc diéu tri, bao gém ca lam giam, lam diu b6t hodc phong
ngtra. Luong co tac dung diéu tri cia hop chét sé thay dbi theo hop chét cu thé duoc lua
chon (ching han, cn nhac hiéu luc, hiéu qua, va chu ky ban huy cta hop chat); duong
dung lua chon; tinh trang bénh can diéu tri; mic do trAm trong cua tinh trang bénh can
didu tri: tudi, kich thude, cn nang, va tinh trang thé cht ciia bénh nhan cén diéu tri;
tidn sir y khoa cita bénh nhén cAn didu tri; thoi gian diéu tri; ban chét ciia liéu phap didu
tri déng thoi; tac dung didu tri mong muén; va cac yéu td twong ty, nhung tuy nhién

thong thudng co thé dugc xac dinh bdi ngudi co hiéu biét trung binh trong linh vuc.

Nhu duoc sit dung & ddy, "bénh nhan" hodc “ddi twong” d€ chi ngudi.
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Hop chét theo sang ché c6 thé duoc dung theo duwong dung thich hop bét ky, bao
gbm ca duong ding toan than va tai chd. Dung theo dudng toan than bao gbm duong
ubng, duong ngoai tiéu hoa, duong qua da, dudng truc trang, va dung theo duong xong
hit. Ding theo dudng ngoai tiéu hoa dé chi cac dudong dung khac voi duong rudt, duong
qua da hodc duong x6ng hit va dién hinh bang cach tiém hodc truyén. Dung theo duong
ngoai tiéu hoa bao gbm tiém hogc truyén tinh mach, trong co, va dudi da. Dung theo
duong x0Ong hit dé chi viéc dua vao trong phoi ctia bénh nhéan, dugc xong hit qua dudng
miéng hodc qua dudng miii. Dung theo duong tai chd bao gém 4p dung lén da ciing nhu

trong 0 mat, tai, trong am dao, va trong miii.

Hop chét theo sang ché ¢6 thé duoc ding mot 14n hodc theo phac d6 dinh liéu
trong do s6 luong liéu duge dung vai cac khoang gidn cach khac nhau trong mot thoi
gian x4c dinh. Vi du, cac liéu c6 thé dugc dung mét, hai, ba, hodc bdn 1an mbi ngay.
Cac lidu 6 thé dugc dung cho dén khi dat dugc hiéu qua tri liéu mong mubn hodc vo
thosi han dé duy tri hiéu qua tri liéu mong mudn. Phac d dinh liéu thich hop d6i véi hop
chét theo sang ché phu thudc vao dac tinh dugc dong hoc cta hop chét do6, nhu mtrc hép
thu, sy phan bd, va thoi gian béan thai, cac yéu t6 nay co thé duoc xac dinh béi ngudi co
hiéu biét trung binh trong linh vuc. Ngoai ra, phac dd dinh liéu thich hop, bao gdm ca
khoang thoi gian ma cic phac d6 nay dugc st dung, dbi vé6i hop chét theo sang ché phu
thudc vao tinh trang bénh dugc diéu tri, mirc dd nghiém trong cla tinh trang bénh duoc
didu tri, tudi va tinh trang thé chét ciia bénh nhan duoc didu tri, tién sy té cua bénh
nhan dugc diéu tri, ban chit cta liéu phap diéu tri déng thoi, tac dung tri li€éu mong
muén, va cic yéu t tuong tu ndm trong pham vi kién thtrc va chuyén mon ciia nguoi co
hiéu biét trung binh trong linh vurc. Nguoi c6 hiéu biét trung binh trong linh vuc cling
hiéu thém ring, phac do dinh lidu thich hop c6 thé can su diéu chinh theo dap ung cia
timg bénh nhén cu thé vi phac dd dinh liéu hogc theo thoi gian do bénh nhan cu thé can
thay doi.

Céc lidu dung hang ngay dién hinh c6 thé thay ddi phu thudc vao duong dung cu
thé da lua chon. Liéu lwgng dién hinh cho dudong ubng ndm trong khoang tir 1 mg dén
1000 mg mdi nguoi. Theo mdt phwong an cua sang ché, viéc dung hop chét c6 cong

thire (I), hodc mubi, cu thé 1a mubi duogc dung cia hop chét nay, hodc chét hd bién cta
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n6, hoac hydrat cia hop chét nay, 13 hai 1an mdi ngay. Theo phuong an khac cua sang
ché, viéc dung hop chit c6 cong thuc (1), hodc mudi, cu thé 13 mudi dugc dung cua hop
chét nay, hodc chét hd bién cua n6, hogc hydrat cia hgp chat nay, 1a mot 14n mdi ngay.
Theo phuong an khac, viéc dung hop chét co cong thue (I), hodc mudi, cu thé 1a mubi
dugce dung cia hop chét nay, hodc chit hd bién ciia né, hoic hydrat ctia hop chét nay, la

dudi mot 1an moi ngay.
Cac che pham

Hop chét theo séng ché thong thuong, nhung khong nhét thiét, s& dwoc phbi ché
thanh dugc phdm trude khi dung cho bénh nhan. Do do, theo khia canh khac, sang ché
dé xut dugc phdm chira hop chét theo sang ché va mot hodc nhiéu ta dugc dugc dung.
Theo mot khia canh, sang ché dé xuit dugc pham chira hop chit theo sang ché va ta

dugc dugce dung.

Duoc pham theo sdng ché c6 thé duogc didu ché va déng géi & dang s6 luong 16m,
trong d6 lugng co tac dung didu tri cua hop chét theo séng ché c6 thé duogc chiét xuat va
sau d6 dung cho bénh nhan nhu cung véi bot hodc xi-rd. Theo cach khac, dugc phém
theo sang ché c6 thé duge diéu ché va dugc dong gbi & dang lidu luong don vi, trong d6
mdi mot don vi riéng biét ty nhién chtra luong c6 tac dung diéu tri cua hop chét theo
sang ché. Khi dugc didu ché & dang liéu don vi, duge pham theo sang ché dién hinh
chira tir 1 mg dén 1000 mg. Do d6, theo mdt khia canh, sang ché dé xuét dugc phdm
chira tir 1 dén 1000 mg hop chit theo sang ché.

Duoc pham theo sang ché dién hinh chtra mot hop chét theo sang ché. Tuy nhién,
theo mot sé phuwong 4n, dugc pham theo séng ché chira nhidu hon mot hop chat theo
sang ché. Vi duy, theo mot s6 phuong an, dugc phém theo sang ché chira hai hop chét
theo sang ché. Ngoai ra, dugc pham theo séng ché tuy y ¢o6 thé chua thém mot hodc

nhiéu hoat chat dugc bd sung.

Nhu duoc st dung & day, "ta dugc duge dung" nghia la chét, thanh phﬁn hodc
chét mang dugc dung li€n quan dén viéc dé tao ra dang hodc tinh déng nhét cua duogc
phim. M3i t4 duoc phai twong thich v6i cac thanh phan khéc ctia duge pham khi pha

tron sao cho c6 thé tranh dugc nhitng sy twong tac ma c6 thé 1am giam dang ké hiéu qua
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ctia hop chat theo séng ché khi dugc dung cho bénh nhan va nhiing sy tuong tdc ma c
thé dan dén duoc phém khong duogc dung. Ngoai ra, dwong nhién mdi mdt ta duoc can

phai c6 o tinh khiét di cao dé khién cho n6 tré nén duge dung.

Hop chét theo sang ché va ta dugc hodc cdc ta duge dugc dung dién hinh s& dugc
phdi ché thanh dang liéu lwong thich hgp dé dung cho bénh nhén theo dudng dung mong
mubn. Vi du, dang liéu ding bao gbm cac dang thich hop cho (1) duong ubng nhu vién
nén, vién nang, vién thudn dai, vién tron, vién dep, bot, xi-ro, con ngot, huyén phu, dung
dich, nhii twong, tGi nho, va vién nhén; (2) duong ngoai tiéu héa nhu dung dich, huyén
phu v6 trung va bot dé hoan nguyén; (3) duong qua da nhu tdm dan qua da; (4) duong
truc trang nhu vién dat; (5) dudong x6ng hit nhu bot kho, sol khi, huyén phu, va dung
dich; va (6) duong tai chd nhu kem, m& boi, nude xire, dung dich, hd nhio, dang phun,

dang bot, va dang gel.

T4 duoc dugc dung thich hop s€ thay dbi tuy thudc vao dang lidu lugng cu thé
dugc chon. Ngoai ra, ta dugc dugce dung thich hop ¢o thé dugc chon cho mot chirc nang
cu thé ma chiing c6 thé dugc dung trong ché phém. Vi du, mét s ta duge duoc dung cd
thé duoc chon theo kha ning cua ching dé tao thuan loi cho viéc san Xuét dang liéu
dung déng nhét. Mot sb ta duoc duoc dung ¢ thé duoc chon theo kha ning cta chung
dé tao thuén loi cho viéc san xuét dang lidu dung 6n dinh. Mot sb ta dugc duge dung c6
thé duoc chon theo kha nang cta ching dé tao thuan loi cho viéc mang hodc van chuyén
hop chét hodc cac hop chét theo sang ché mot khi duge dung cho bénh nhén tir mot co
quan hodc bo phén cia co thé, t6i co quan hodc bd phan khac cia co thé. Mot sb ta duge
duoc dung c6 thé duge chon theo kha nang clia chung dé tang cuong tinh tuén thu cua
bénh nhan.

Céc ta dugc duoc dung thich hop bao gém cac loai ta duogc sau: chét pha loang,
chit don, chét két dinh, chét phén huy, chét 1am tron, chét truot, chét tao hat, chét boc,
chét 1am 4m, dung moi, déng dung mai, chét tao huyén phu, chét nhii hoa, chat 1am ngot,
chét tao huong vi, chét che diu vi, chit tao mau, chét chéng két khdi, chit hat 4m, chit
chelat hoa, chit déo hoa, chét tang cuong do nhdt, chét chéng oxy hoa, chét bao quan,
chét én dinh, chit hoat dién, va chit dém. Nguoi c6 hiéu biét trung binh trong linh vuc

s& hiéu rang, mot s6 ta duge duoc dung co theé dung nhiéu hon mot chirc nang va c6 thé
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dung lam cac chirc ndng thay thé tuy thudc vao ta dugce d6 c6 mit voi lugng bao nhiéu
trong cong thuc phéi ché va cic thanh phan khac c6 mit trong cong thirc phéi ché 1a

thanh phan nio.

Nguoi ¢6 hiéu biét trung binh trong linh vuc cho phép ho lua chon céc td duoc
duoc dung thich hgp v6i lugng thich hop dé str dung trong sang ché. Ngoai ra, c6 nhiéu
ngudn tai lidu c6 sin déi voi ngudi co hiéu biét trung binh trong linh vic mo ta cac ta
duoc dugce dung va cod thé hiru dung trong viéc lya chon céc ta duge duoc dung thich
hop. Vi du bao g0m céc tai liéu Remington's Pharmaceutical Sciences (Mack Publishing
Company), The Handbook of Pharmaceutical Additives (Gower Publishing Limited),
va The Handbook of Pharmaceutical Excipients (the American Pharmaceutical

Association and the Pharmaceutical Press).

Duoc phim theo sang ché dugc diéu ché str dung cac k¥ thuat va phuong phap
d3 biét d6i véi ngudi 6 hiéu biét trung binh trong linh virc. Mot s6 phwong phép thong
thuong duoc st dung trong linh vuc dugc moé ta trong tai liéu Remington's

Pharmaceutical Sciences (Mack Publishing Company).

Theo mdt khia canh, sdng ché dé xuét dang lidu uéng ran nhu vién nén hodc vién
nang. T4 dugc dugce dung thich hop cho duong udng ciia hop chit theo sang ché, bao
gdm chét pha lodng hodc chédt don. Chat pha loang va chét don thich hop bao gom
lactoza, sucroza, dextroza, manitol, sorbitol, tinh bdt (vi du, tinh bot ngo, tinh bt khoai
tdy, va tinh bot dugc gelatin hoa so bd), xenluloza va cac dAn xuét cua nd (chéng han,
xenluloza tinh thé), canxi sulfat, va diaxit canxi phosphat. Dang lidu ubng ran co thé
chtra thém chét két dinh. Chét két dinh thich hop bao gdm tinh bdt (ching han, tinh bot
ngd, tinh bot khoai tay, va tinh bt dugc gelatin hoa so b)), gelatin, acaxia, natri alginat,
axit alginic, tragacanth, gdm guar, povidon, va xenluloza va cac dAn xuét cia no (vi du,
xenluloza vi tinh thé). Dang liéu ubng rin c¢6 thé chira thém chét phéan huy. Chét phan
huy thich hgp bao gdm crospovidon, natri tinh bt glycolat, croscarmeloza, axit alginic,
va natri carboxymetyl xenluloza. Dang liéu udng rén co thé chira thém chét 1am tron.

Chét 1am tron thich hop bao gOm axit stearic, magie stearat, canxi stearat, va bot talc.
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Cu thé, sang ché dé xuét duge pham chira hop chét c6 cong thire (I), hodc mudi,
cu thé 1a mudi duge dung cua hop chét nay, hoic chét hd bién cta né, hodc hydrat cia
hop chat nay, va mot hodc nhiéu ta dugc duge dung. Theo mot phuong an, sdng ché dé
xuat  axit (R)-3-(1,4-dimety1—1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-ety1—7-
hydroxy-2,3-dihydropyrid0[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic, hoac mudi cia no, cu thé 12 mubi dugc dung cia hop chét nay,
hoac chat hd bién cta n6, hodc hydrat cia hop chét nay, va mot hodc nhiéu ta dugc duge
dung. Theo phuong an khéc, sang ché nay dé xuat duoc pham chira axit (R)-3-(1,4-
dimetyl—lH-benzo[d][1,2,3]triazol-5—yl)-3-(3-(((R)-2-ety1-7-hydroxy-2,3-
dihydropyrid0[2,3-f][1,4]0xazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé
(dang tu do), hodc chit hd bién cua hop chét nay, va mot hodc nhiéu ta dugc dugce dung.
Theo phuong an khéc nita, sang ché nay dé xuét dugc pham chira axit (R)-3-(1,4-
dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-
dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé,
hodc chit hd bién cua hop chét nay, hodc hydrat cua no, va mot hoac nhiéu ta dugc duge

dung.

Theo mot khia canh, sang ché dé xuit duoc phém chira hgp chét co cong thue (1),
hoac mubi, cu thé 1a mudi dugc dung cia hop chét nay, hoac chit hd bién cua nd, hoic
hydrat ctia hop chét nay, va mot hoac nhiéu ta dugc dugc dung, dé dung theo duong
ubng. Theo mot phuong an, sang ché d& xuit dugc pham chira axit (R)-3-(1,4-dimetyl-
1H—benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2-ety1-7-hydroxy-2,3-dihydropyrido[2,3-
f][1,4]oxazepin-4(5SH)-yl)metyl)-4-metylphenyl)propanoic, hodc mubi cia no, cu thé 1a
mubi duoc dung cia hgp chét nay, hodc chit hd bién cua nd, hodc hydrat cia hgp chét
nay, va mot hodc nhiéu t4 duoc duge dung, dé ding theo duong udng. Theo phuong an
khic, sing ché dé xudt dwgc pham choa axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-yl)-3-(3—(((R)-2-etyl-7-hydroxy-2,3-dihydropyrid0[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé (dang tu do), va mot
hodc nhiéu ta dugc duge dung, dé dung theo duong udng. Theo phuong 4n khac, sang
ché nay dé xuat duoc phdm chira axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2.3]triazol-5-
yl)-3-(3-(((R)-2-etyl-7-hydroxy—2,3-dihydropyrido[2,3-ﬂ[1,4]oxazepin-4(5H)-
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yl)metyl)-4-metylphenyl)propanoic tinh thé, hodc chit hd bién clia hop chét nay, hoic

hydrat cuia n6, va mot hoac nhiéu t4 dugc duge dung, dé dung theo duong uéng.

Theo mot khia canh, sédng ché nay dé xuét duge phém dé diéu tri bénh hoidc roi
loan dugc diéu chinh Nrf2, trong d6 duge phim chira hop chét c6 cong thirc (1), hodc
mubi, cu thé 1a mubi duoc dung ciia hop chét nay, hodc chét hd bién ciia no, hodc hydrat
ctia hop chét nay. Theo mot phuong 4n, sang ché nay dé xuét duge phim dé diéu tri
bénh hoac 161 loan dugc diéu chinh Nrf2, trong d6 dugc phém chura axit (R)-3-(1,4-
dimetyl-lH-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2-etyl-7-hydr0xy-2,3-
dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic, hoac
mudi cua nod, cu thé 1a mudi duoc dung cua hgp chét nay, hodc chét hd bién ciia né, hoic
hydrat cua hop chét nay, va mot hodc nhiéu ta duge duoc dung. Theo phuong 4n khac,
sang ché nay dé xuét dugc phém dé diéu tri bénh hoic 161 loan dugc diéu chinh Nrf2,
trong d6 duoc pham chira axit (R)-3-(1,4-dimety1—lH-benzo[d][l,2,3]triazol-5-y1)-3—(3-
(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][ 1 ,4loxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé (dang tu do), hodc chét hd bién cua hop chit nay, va
mdt hodc nhiéu ta duge dugc dung. Theo phuong én khac, sang ché nay dé xuat duoc
phém dé diéu tri bénh hoic r6i loan duogc diéu chinh Nrf2, trong d6 dugc phém chira
axit  (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3 -(3-(((R)-2-etyl-7-hydroxy-
2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H) -yl)metyl)-4-metylphenyl)propanoic tinh
thé, hoac chét hd bién cua hop chét ndy, hodc hydrat ciia nd, va mot hodc nhiéu ta duoc

dugc dung.

Theo mot phuong 4n, sang ché dé xuat duoc phdm chira axit (R)-3-(1,4-dimetyl-
1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-((R)-2-etyl-7-hydroxy-2,3 -dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé, hodc chét hd bién
ctia hop chat nay, (dang ty do) co ban c6 gian dd XRPD tuong tu nhu trén FIG. 1 va
mdt hodc nhiéu ta duge duge dung. Theo mot phuong an, sang ché @& xuét dugc phdm
chira  axit (R)-3-(1,4-dimety1-lH-benzo[d][l,2,3]triazol-5-yl)-3-(3—(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé, hogc chit hd bién cia hop chét nay (dang tu do), co
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ban ¢6 gian dd XRPD fwong tw nhu trén FIG.1 va mot hogc nhiéu ta duge duge dung,

dé dung theo duong ubng.

Theo khia canh khéc, sang ché @& xuét dang liéu bao ché thich hop dé dung cho
bénh nhan theo dudng ngoai tiéu hoa bao gbm dudng duéi da, trong co, tinh mach hodc
qua da. Dugc phém thich hop dé dung theo duong ngoai tiéu hoa bao gbdm dung dich
tiém v6 trung dang nuGe va khong & dang nude ma co thé chira cac chat chdng oxy hoa,
chit dém, chit kim khuén, va céc chét tan khién cho dugc phém cO tinh déng truong véi
mau cta doi trong tiép nhan dy dinh, va huyén phui v6 trung dang nudc hodc khong &
dang nudc co thé bao gdbm chét tao huyén phii va chit 1am dic. Dugc pham c6 thé duoc
chtra trong dd chira don liéu hoic da lidu, vi du, cac 6ng nho va lo nhé gén kin, va ¢6
thé duoc bao quan trong diéu kién sdy kho lanh (d6ng kho nhanh) ma chi doi hoi viée
bd sung chit mang 16ng vo trung, vi du, nuéce dé tiém, ngay trude khi sit dung. Dung
dich va huyén phu tiém dung ngay c6 thé dugc didu ché tir dang bot, hat, va vién nén vo

trung.

Theo khia canh khéc, sang ché dé xuit dang lidu bao ché thich hop dé dung cho
bénh nhan theo duong x0ng hit. Vi du, hop chét theo sang ché c¢6 thé duoc xong hit vao
trong phoi & dang bot kho, sol khi, huyén phu, hodc dung dich.

Ché phim bot sdy kho dé phan phéi vao trong phdi bang céch xong hit dién hinh
chira hop chét theo sang ché & dang bot min cung v6i mot hodc nhiéu ta dugc duoc dung
& dang bot min. T4 dugc duge dung ddc biét thich hop dé str dung trong bot kho 1a da
biét ddi v6i nguoi co hiéu biét trung binh trong linh vuc va bao gbm lactoza, tinh bot,

mannitol, va mono-, di-, va polysacarit.

Hop chit theo sang ché ma né gitip ting cudng sy biéu hién gen dich Nrf2 ¢ thé
¢6 thém cac loi ich bd sung khi két hop véi liéu phap didu tri wrc ché cac dap ung kich
thich té bao. Pap tmg protein chua duoc cudn gap (UPR) va dap ing cang thang tich
hop (ISR) 1a cac con duong bao vé quyét dinh ma ching c6 thé tr& thanh khong thich
hop trong cac didu kién kich tng kéo dai va gia héa (Martinez et al, 2017. Aging Cell,
1-9.; Pakos-Zebrucka et al, 2016. EMBO Reports. DOI 10.15252/embr.201642195; ).

C4 hai con duong UPR va ISR déu kiém ché su dich ma protein toan dién thong qua qua
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trinh phosphoryl héa tiéu don vi alpha clia yéu t6 khoi dau sinh vat nhan thye-2 (elF2a),
bi tic dong béi ho gdm bdn elF2a kinaza (PERK, PKR, HRI, va GCN2). Qua trinh
elF20 phosphoryl héa tang va su gidm tuong ung vé qua trinh tdng hop protein duge
quan sat thiy nhidu & cac bénh thoai hoa than kinh, n6 c6 thé tic dong manh t6i do mém
déo cua khdp than kinh va gop phan vao sy suy giam nhan thitc (Moon et al. 2018.
Trends Mol. Med. https://doi.org/10.1016/j.molmed.2018.04.001; Trinh and Klann,
2013. Neurobio Learning Memory, 105, 93-99). Ngoai ra, cac dAu hiéu bénh 1y cua su
hoat hoa UPR va ISR duoc tim thdy trong cdc mau ndo thuong c6 lién quan v6i su kich
mg oxy héa va trong céc bénh ldo héa va thoai hoa than kinh (Hoozemans et al, 2005.
Acta Neuropathol 110, 165-172; Scheper and Hoozemans, 2016. Acta Neuropath, DOI
10.1007/s00401-015-1462-8; Stutzbach et al. 2013. Acta Neuropathol Comm, 1, 31,
http://www.actaneurocomms.org/content/1/1/31). Do do, cac hop chét ma né phong bé
truyén tin hiéu dap ung kich thich va e ché su dich ma, nhu chét e ché UPR, chét uc
ché eIF20 kinaza, hodc chét ting cwong hoat tinh eIF2B da ndi 1én nhu 13 c4c liéu phap
didu tri tiém nang déi voi cac bénh thoai hoa than kinh va roi loan nhan thire. (Smith
and Mallucci, 2016. Brain, doi:10.1093/brain/aww101; Freeman and Mallucci, 2016.
Brain Res. http://dx.doi.org/10.1016/j.brainres.2016.03.029; Sidrauski et al., 2013.
eLIFE, 2:¢00498, DOI: 10.7554/¢eLife.00498).

Nrf2 1a protein phan tmg kich thich bdo vé dugc kich hoat trong UPR véi tinh
phu thudc dugc thong bao vé hoat tinh PERK kinaza (Cullinan et al., 2003. Mol Cell
Biol, 23, 7198-7209). Tuy nhién, & bénh lién quan dén céc tinh huéng kich img kéo dai
va su truyén tin hiéu UPR khong thich hgp, chirc nang Nrf2 co thé bi can kiét hoic bi
tdn hai boi su di chuyén nhan khiém khuyét. Vi du, bang chimg vé sy dinh vi Nrf2 da
dugc bao cdo & bénh Alzheimer, sa sat tri tué thé Lewy, va 130 hoa som (Ramsey et al.,
2007. J Neuropathol Exp Neurol, 66, 75-85; Kubben et al., 2016. Cell, 165, 1361-1374).
MAt su phién ma gen dich Nrf2 trong qué trinh hoat héa UPR va ISR kéo dai thuong
xuyén khi qua trinh tdng hop protein bi trc ché c6 thé lam tang cuong hodc ting nhanh
thém qué trinh phét sinh bénh, khién cho cac té bao va té bao than kinh dé bi tdn thuong
hon bdi qué trinh chét té bao theo chwong trinh. Do do, chét hoat héa hoat tinh Nrf2 két
hop véi chét @rc ché dap tng kich thich c6 thé cung cap loi ich diéu tri dang ké bang
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cach gia tang ca dap Ung chit chdng oxy héa bao v¢ va duy tri do mém déo ctia khop

than kinh thong qua viéc phuc hoi su dich ma toan dién.

Mot cach thich hop, dé diéu tri hen, hop chét hodc duoc phém theo sang ché ¢o6
thé dugc dung cung véi chéit chdng viém, vi du nhu corticosteroid, hodc dugc pham
chita n6. Vi du, hop chét theo sang ché c6 thé duge phdi ché cung véi chét chéng viém,
nhu corticosteroid, trong mdt ché pham don, nhu ché pham bot khd dung dé xong hit.
Theo cach khac, dugc phém chira hop chét theo sang ché ¢6 thé duoc sir dung két hop
véi duoc phém chira chét chéng viém, nhu corticosteroit, déng thoi hoac 1an luot. Theo
mot phuong an, dugc phim chira hop chét theo sang ché va dugc pham chira chét chéng
viém, nhu corticosteroid, mbi mot loai ¢6 thé duogc chtra trong thiét bi thich hop dé dung

ddng thoi ca hai dugc phim thong qua con dudng xong hit.

Corticosteroid thich hop dé dung cung véi hop chit theo sang ché bao gbm,
nhung khong bi gi6i han &, fluticason furoat, fluticason propionat, beclomethason
diproprionat, budesonit, Xiclesonit, mometason furoat, triamcinolon, flunisolit va
prednisolon. Theo mdt phuong an cua sang ché, corticosteroid dé dung cung vé6i hop
chét theo sang ché thong qua dudng x6ng hit bao gbm fluticason furoat, fluticason
propionat, beclomethasone diproprionat, budesonide, xiclesonit, mometason furoat, va

flunisolit.

Mot cach thich hop, dé didu tri COPD, hop chét hodc dugc pham theo sang ché
c6 thé dugc dung cung véi mot hodc nhiéu chét gian phé quan, hodc dugc pham chtra
n6. Vi du, hop chét theo séng ché 6 thé duge phdi ché cing véi mot hodc nhiéu chat
gidn phé quan trong mot ché phdm don, nhu ché phim say kho dung theo dudng xong
hit. Theo cach khac, duge phdm chira hop chét theo sang ché co6 thé dugc st dung két
hop véi duoc pham chira mdt hodc nhiu chét 1am gin phé quan, ddng thoi hodc lan
lugt. Theo mot cach khac, duoc pham chtta hop chét theo sang ché va chat lam gian phé
quan co thé duoc st dung két hop véi duge pham chtra mot chét 1am gian phé quan
khac. Theo mot phuong an, dugc pham chira hop chét theo sang ché va dugc pham chira
mdt hodc nhiéu chét giin phé quan mdi mot loai c6 thé duge chira trong thiét bi thich
hop dé dung dong thoi ca hai dugc pham theo duong xong hit. Theo phuong an khac,

duoc phdm chira hop chit theo sang ché cing véi chét gidn phé quan va dugc pham
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chira thém chét giin phé quan mdi mot loai ¢ thé duge chira & trong mot hodc nhiéu

thiét bi thich hop dé dung ddng thoi ca hai dugc pham theo duong xong hit.

Chét gisin phé quan thich hop dé dung cting véi hop chét theo sang ché bao gdm,
nhung khong bi giéi han 6, chét chi van thu thé pr-adrenergic va chét khang cholinergic.
Vi du vé chét chu véan thu thé B2-adrenergic, bao gém, vi du, vilanterol, salmeterol,
salbutamol, formoterol, salmefamol, fenoterol carmoterol, etanterol, naminterol,
clenbuterol, pirbuterol, flerbuterol, reproterol, bambuterol, indacaterol, terbutaline va
mudi cua ching, vi du, xinafoat (1-hydroxy-2-naphthalencarboxylat) mudi cua
salmeterol, mudi sulphat ctia salbutamol hodc mubi fumarat ctia formoterol. Chat khang
cholinergic thich hgp bao gbdm umeclidinium (vi dy, & dang bromua), ipratropium (vi
du, & dang bromua), oxitropium (vi du, & dang bromua) va tiotropium (vi du, & dang
bromua). Theo mdt phuong 4n cua sang ché, hop chit theo sang ché c6 thé duoc ding
cung véi chét chu van thu thé r-adrenergic, nhu vilanterol, va chét khang cholinergic

nhu umeclidinium.

Céc hop chit ciing c6 thé dugc sir dung két hop voi cac chét tro gitip cho viéc
cdy ghép bao gbm xyclosporin, Tacrolimus, Mycophenolat mofetil, Prednison,

Azathioprin, Sirolimus, Daclizumab, Basiliximab va OKT3.

Hop chét theo sang ché ¢ thé duogc st dung két hop véi cac thudc chdng ting
huyét ap nhu thude loi tiéu, chét trc ché ACE, cac chit chen beta, ARBS, cac chét phong
bé kénh canxi, va chét déi khang thu thé mineralocorticoid (MRA).

Hop chét theo sang ché c6 thé duoc st dung két hop véi thubc suy tim khac nhu

neprilysin.

Hop chét theo sang ché ¢6 thé duoc sir dung két hop voi thudc chéng dai duong
nhu thude ddi khang SGLT2.

Mot phuong an cua sang ché dé cap dén hdn hop ctia mdt hodc hai tdc nhan diéu
tri khac. S€ trd nén rd rang d6i v6i ngudi co hiéu biét trung binh trong linh vuc rang,
truong hop thich hop, (cac) thanh phan tri liéu khéc c6 thé duoc st dung & dang mudi,

vi du, & dang kim loai kiém hoac mudi amin hodc & dang mudi cong axit, hoac ¢ dang

91



48267 92/182

tién duoc chét, hodc & dang este, vi du, este alkyl thép, hoic & dang solvat, vi du, hydrat
@8 t6i wu héa hoat tinh va/hodc d6 6n dinh va/hodc cac dic tinh vat 1y, nhu d6 hoa tan,
ctia thanh phan tri liéu. Ciing s& tré nén rd rang rang, truomg hop thich hop, cac thanh

phan tri liéu c6 thé dugc str dung & dang tinh khiét quang.

Céc hdn hop dé cap & trén thong thuong co thé dugc trinh bay dé str dung & dang
duoc phém va do d6 duoc phém chira hdn hop nhu duge x4c dinh 6 trén cing véi chét

pha loang hodc chét mang dugc dung thé hién mot khia canh khac cia sang ché.

Céc hop chét riéng biét cua hdn hop nhu vay c6 thé duoc dung theo cach 14n luot
hodc ddng thoi trong cac dugc pham riéng biét hodc két hop. Theo mot phwong 4n, cac
hop chat riéng biét s& dugc dung theo cach ddng thoi trong duge phim két hop. Do do,
theo khia canh khéc, sang ché dé xuét duoc pham chira hdn hop cua hop chét theo sang

ché cung v&i hoat chat dugce khac.
Vi du thwe hién sang ché

Céc vi du duédi day minh hoa sang ché. Céac vi du nay khong du dinh gi6i han
pham vi bao h cia sang ché, ma ding hon 1a cung cap hudng din cho ngudi co hiéu
biét trung binh trong linh vuc dé didu ché va st dung hop chét, duge pham va phuong
phép theo sang ché. Trong khi cac phuong 4n cu thé theo sang ché dugc md ta, ngudi
¢6 hiéu biét trung binh trong linh vuc s& hiéu ring, nhiing thay ddi va cai bién khac nhau

6 thé duoc thuc hién ma khong di tréch khoi tinh than va pham vi bao ho cta sang ché.

Tét ca nhiét do 1a nhiét do Celsius, tAt c& dung méi ¢6 do tinh khiét cao nhét va
tat ca phan tng tién hanh trong diéu kién khan trong méi trudng argon (Ar) hodc nito

(N2) néu can thiét.

Céc dia 16p mong Analtech Silica Gel GF va E. Merck Silica Gel 60 F-254 dugc
st dung trong phuong phéap sdc ky 16p mong. Ca hai phuong phap sic ky nhanh va sic
ky trong luc duoc thuc hién trén silicagel E. Merck Kieselgel 60 (¢& 230-400 mesh). HE
CombiFlash® st dung d& tinh ché trong don sang ché nay dugc mua tir nha cung cap

Isco, Inc. Phuong phép tinh ché CombiFlash® dugc thuc hién st dung cac cot silicagel
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chuén bi sin, bd do v6i bude song UV tai 254 nm va nhiéu loai dung méi hodc hdn hop

dung moi.

Phuong phap HPLC didu ché duoc tién hanh sir dung hé théng Gilson Preparative
System v6i viéc do UV budc song thay dbi hodc hé thdng Agilent Mass Directed
AutoPrep (MDAP) véi ca viée do khdi va do UV budc song thay doi hoge hé théng
Waters Preparative System véi viéc do UV/PDA hogc Shimadzu PREP LC 20AP. Nhiéu
cot pha déo, vi du, Luna 5m C18(2) 100A, SunFire C18, XBridge C18, Atlantics T3,
Kromasil C18, Xbridge Phenyl-Hexyl, duogc st dung trong tinh ché véi su lya chon gia
cdt tuy thudc vao diéu kién trong tinh ché. Hop chat duoc rira giai st dung gradient gbm
CH;CN va nuéce. Céc didu kién trung tinh st dung gradient gdm CH3CN va nuée khong
¢6 chat didu chinh b sung, diéu kién axit st dung cht diéu chinh axit, TFA 0,1% (duoc
bd sung vao ca CH3CN va nuéc) hodc axit formic 0,1%, va diéu kién bazo sir dung chét
didu chinh bazo, thong thuong NH4OH 0,1% (dugc bd sung vao nuéce) hoze 10 mM
amoni bicacbonat (dugc bd sung vao nude), hoac NHsHCO3 0,05% (dugc bd sung vao

nude).

Phuong phap HPLC phén tich dugc tién hanh st dung hé thong Agilent,
Shimadzu/Sciex LCMS véi s do UV buéc song thay dbi st dung sic ky pha déo véi
gradient gdbm CH3CN va nudc ¢6 chét diéu chinh TFA 0,02 hodc 0,1% (duoc bd sung
vao mdi mot dung modi). LC-MS duge xdc dinh st dung hé thiét bi PE Sciex Single
Quadrupole 150EX LC-MS, hodc Waters ZQ Single Quadrupole LC-MS hodc Agilent
1200 series SL (cac bd do: tir cuc don Agilent 6140 va Agilent 1200 MWD SL). Hop
chét duoc phan tich st dung cot pha dao, vi du, Thermo Hypersil Gold C18, dugc rira
giai str dung gradient gdbm CH3CN va nude voi ty 1€ % thip cua chét diéu chinh axit nhu
TFA 0,02% hodc axit formic 0,1% hoac chat diéu chinh bazo nhu 5mM amoni
bicacbonat (dugc diéu chinh t6i do pH 10 bang nudc amoniac). Trudong hop “phuong
phép axit” cu thé dé cap dén axit formic 0,1% trong gradient gbém nudc va CH3CN (1,8
phut, tbc do dong 0,9 mL/phut) voi hé Waters Acquity UPLC HSS C18; 1.8u;
2,1x50mm & 50 °C; “phuong phdp bazo” dé cap dén gradient theo ty 1& 95:5 gbm
H,O+NH;OH 0,1%:CH3CN (pH = 9,4) va nudc (1,8 phut, tbc do dong 0,9 mL/phit) voi
hé Waters Acquity UPLC BEH C18; 1,7; 2,1x50mm ¢ 50 °C va “phuong phap bazo

93



43267 94/182

qua dém” d& cap dén gradient theo ty 1& 95:5 gom H2O+NH4OH 0,1%:CH;CN (pH =
9,4) va nudc (16 phut, tbc do dong 0,8 mL/phut) v6i hé Waters Acquity UPLC BEH
C18; 1,7u; 2,1x50mm & 50 °C.

Phuong phap Chiral SFC didu ché duoc tién hanh st dung hé théng Thar/Waters
Preparative SFC véi hé do UV bude song don hodc bo do PDA. Nhiéu cot SFC bat dbi
xtmg, vi du Chiralpak IA, IC, AY, AD. OD, 0J, C2 dugc st dung trong tinh ché. Hop
chét dugc rira giai st dung CO2 10ng si€u t6i han va dong dung mdi, nhu MeOH, EtOH,
IPA, va hdn hop cuia cac dung mdi nay theo ty 1¢ khac nhau dua vao kha nang lya chon
hop cht. Céc chit diéu chinh (0,1% ciia TFA, NH:OH, DEA, hodc DIA) s& duoc sit
dung khi can thiét.

Phuong phap SFC khong dbi xtmg phan tich dugc tién hanh st dung hé thong
Thar/Waters SFC véi viée do UV bude séng thay déi hodc bo dd PDA. Nhiéu cot SFC
khong dbi xtng, vi du, Chiralpak IA, IB, IC, ID, AY, AD, AS, CCL4 dugc st dung
trong tinh ché. Hop chét dugc rira giai st dung CO; 1ong si€u t61 han va dong dung moi,
nhu MeOH, EtOH, IPA, va hdn hop cua cac dung moi nay theo ty 1&€ khac nhau dua vao
kha nang lua chon hop chét. Cac chét diéu chinh (0,1% cia TFA, NH4OH, DEA) s&

duogc str dung khi cAn thiét.

Celite® 12 bd loc hd trg gdm silic oxit diatomit rira bang axit, va 1a nhan hi¢u dang
ky ctia Manville Corp., Denver, Colorado. Isolute® 1a chét hép thu dua vao silicagel

chire nang hoa, va 1a nhan hiéu dang ky cia Biotage AB Corp., Sweden.

Phd cong huéng tir hat nhan dugc ghi tai 400 MHz st dung phd ké Bruker
AVANCE 400 hoic Brucker DPX400 hodc Varian MR400 400 MHz. CDClz 1a
deuteriocloroform, DMSO-D¢ la hexadeuteriodimetylsulfoxit, va Metanol-ds la
tetradeuteriometanol. Cac dich chuyén hoa hoc dugce bao céo ¢ dang truong dir lidu thap
theo phan tridu (3) tlr ndi tiéu chuén tetrametylsilane (TMS) hodc dugc hi¢u chuén theo
tin hiéu proton con lai trong dung m6i NMR (chang han, CHCIs trong CDCls). Cac tur
viét tit trong dit liéu NMR la nhu sau: s = vach don, d = vach déi, t = vach ba, q = vach
bdn, m = da vach, dd = vach doi cua cac vach d6i, dt = vach doi cta cac vach ba, app =

biéu kién, br = vach rong. J dé chi hing sé ghép NMR duoc do bang Hertz.
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Viéc gia nhiét hon hop phan tng bang chiéu xa vi séng dugc thuc hién trén thiét
bi phan tng vi séng Biotage Initiator® hoic CEM, dién hinh st dung thiét dat hé s6 hép

thu cao.

Céac khay hodc cot chira cac nhom chirc dua vao polyme (chét bat gifr axit, bazo,
kim loai, v.v.) ¢6 thé dugc st dung nhu mot phén ctia qué trinh xir 1y hop chét. Cac cot
hodc khay "amin" dugc sir dung dé trung hoa hodc bazo hoa cac hdn hop phén tmg hodc
c4c san pham axit. Céc loai nay bao gbdm khay NH> Aminopropyl SPE-ed SPE c6 san
tir nha cung cap Applied Separations va khay dietylamino SPE co6 sin tir nha cung cap

United Chemical Technologies, Inc.

Nghién ciru phf‘) FT-Raman. Phé Raman dugc tip hop bang phd ké Nicolet
NXR9650 hosic NXR 960 (Thermo Electron) c6 trang bi laze kich thich 1064 nm
Nd:YVOy4, cac bd do Ge duge 1am lanh bang InGaAs va N long, va MicroStage. Tht ca
cac phé thu dugc & d phan giai 4 cm’!, 64 14n quét, st dung chire nang loc quang Happ-

Genzel va zero dién 2 cap do (2-level zero-filling).

Phén tich PAN nhiéu xa bét tia X (XRPD). Cac nhiéu xa dd XRPD thu duoc
trén nhiéu xa ké PANalytical X Pert Pro sir dung chiéu xa Cu Ka loc Ni (45 kV/40 mA,
budc séng 1,5406 A) va kich thude bude 0,03° 20 va b do X'celerator™ RTMS (Real
Time Multi-Strip). Cdu hinh & phia chum t6i: cac khe phéan ky bién thién (do dai buc xa
10 mm), cac khe Soller 0,04 rad, khe chéng tan xa c6 dinh (0,50°), va mang che chum
tia 10 mm. CAu hinh & phia chim nhidu xa: khe chéng tan xa bién thién (d6 dai quan sat
duoc 10 mm) va khe Soller 0,04 rad. Cac mau dwoc lip bang phang 1én céc phién Si nén
0.

Hé do nhifu xa bdt tia X (XRPD) Bruker. Cic nhifu xa dd XRPD c6 the thu
duoc trén hé théng Bruker D8 Advance (SN:2631), st dung chiéu xa Cu Ka (40 kV/40
mA) va kich thuéc bude 1a 0,03° 26 va bd do LynxEye. CAu hinh & phia chum t6i:
Guong Goebel, khe thoat ra & guong (0,2 mm), cac khe Soller 2,5 deg, dao cit chum tia.
CAu hinh & phia chiim nhiéu xa: khe chéng tan xa (8mm) va khe Soller 2,5 deg. Cac

mau duoc lip phang lén cac phién Sinén cot 0.
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Phép do phan tich nhiét quét vi sai (DSC). DSC duoc tién hanh bang thiét bi
phén tich nhiét quét vi sai TA Instruments Q100 hodc Q2000 co trang bi bd léy mau tu
dong va hé théng 1am lanh trong didu kién xa khi N> 40 mL/phut. Cc biéu d nhiét DSC
thu duoc & toc dd 15°C/phut trong cac chao Al luon song trir khi duge Iuu y theo cach
khac.

Bang cac thuat ngir viét tit

°C: nhiét do Celsius

aq = chtra nudc

‘BuXPhos: 2-Di-tert-butylphosphino-2',4',6'-triisopropylbiphenyl
CHCls: cloroform

CH3CN: axetonitril

DCM: diclometan

DDQ: 2,3-diclo-5,6-dixyano-1,4-benzoquinon

DMEF: N,N-dimetylformamit

DMSO: dimetyl sulfoxit

TEA: trietylamin

EtOAc: etyl axetat
EtOH: etanol

g: gam

h: gio

H>SO4: axit sulfuric
HCI: axit clohydric

HOACc: axit axetic

HPLC: phuong phép sdc ky 1ong hiéu ning cao

IPA: rugu isopropyl

J: hing sd ghép
KOACc: kali axetat

LC: phuong phap sac ky léong
LC-MS: séc ky 16ng-pho khoi
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NaHMDS: natri hexametyldisilazan

L: lit

LiOH: lithi hydroxit

M: nong d6 mol

MeCN: axetonitril

Mel: metyl iodua

MeOH: metanol

mg: miligam

Hz: megahertz

min: phut

mL: mililit

mmol: milimol

MS: phé khoi

m/z: ty 1& khdi lwong trén dién tich

N: Tinh chuén tac

N2: khi nito

NaBH(OACc)s: natri triaxetoxyborohydrua

NaH: natri hydrua

NaHMDS: natri hexametyldisilazan

NaHSOs5: natri bisulfat

NaNO»: natri nitrit

NaOH: natri hydroxit

NBS: N-bromosucxinimit

NCS: N-closucxinimit

NH;sHCO3: amoni bicacbonat

NH4OH: amoni hydroxit

NMR: céng hudng tir hat nhén

PdCly(dppf): [1,1'-Bis(diphenylphosphino)feroxen]diclopaladi(II)

Pdy(dba)s: tris(dibenzylidenaxeton)-dipaladi(0)

Pd(OAc).: paladi axetat
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P(o-tol)3: Tri(o-tolyl)-phosphin
[Rh(COD)CI]2: Clo(1,5-xyclooctadien)rhodi(I) dime
RT: nhiét do trong phong

rt: thoi gian duy tri

TEA.: trietylamin

TFA: axit trifloaxetic
THEF: tetrahydrofuran

UV: cuc tim

wt%: % trong luong

XPhos: 2-Dixyclohexylphosphino-2',4",6'-triisopropylbiphenyl

Cic hop chit trung gian

Br

PMB/O\/©

Buéc A: (5-bromo-2-metylphenyl)metanol (II)

Dung dich duogc khudy chia axit 5-bromo-2-metylbenzoic (100 g, 465 mmol)
trong tetrahydrofuran (1,2 L) duoc lam lanh trong bé nude da xuéng nhiét do 0°C. Phuc
boran-metyl sulfua 2N trong THF (302 mL, 605 mmol) dugc bd sung tig giot thong
qua phéu bd sung trong 90 phit. Hon hop phan tng duoc lam 4m 1én nhiét do trong
phong va dugc khudy trong 24 gi®. Hon hop phéan Gmg duoc lam lanh xubng 0°C, 1am
dimg bang metanol (200 mL) va dugc khudy trong 1 gio. Dung mdi dugc loai bé trong
diéu kién ap sudt giam va dau thu duge duoc phan thanh dietyl ete (1 L) va IN HCI (1
L). Cac 16p dugc tach riéng va 16p nude duge chiét bang dietyl ete (2 x 500 mL). Céc
phén chiét hitu co két hop duoc rira bang 1N HCI (2 x 500ml), nude mudi, duge 1am
kho trén natri sulfat, loc va co dé thu dugc hop chét II 1a chét rin mau vang (97 g, hiéu
suit 100%). 'H NMR (CHCls-d) &: 7,54 (s, 1H), 7,33 (d, J=8,0 Hz, 1H), 7,05 (d, J=8.3
Hz, 1H), 4,66 (s, 2H), 2,28 (s, 3H), 1,99 (br. s., 1H). LC-MS: rt = 0,74 phut (UPLC),
m/z 183,0 [M-OH]"
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Budc B: 4-bromo-2-(((4-metoxybenzyl)oxy)metyl)-1-metylbenzen (III)

Huy#n phi duge khudy chira natri hydrua 60% trong diu khoéng (24,83 g, 621
mmol) trong tetrahydrofuran (800 mL) dugc lam lanh xubng nhiét dd 0°C. Dung dich
chira hop chit IT (96 g, 477 mmol) trong tetrahydrofuran (100 mL) duoc bd sung timg
giot trong 90 phut va sau d6 dugc khudy trong 15 phut. 1-(clometyl)-4-metoxybenzen
(71,5 mL, 525 mmol) dugc bd sung tirng giot trong 10 phit. Hoén hop thu dugc dugc
lam 4m 1én nhiét 6 trong phong va duogc khudy trong 24 gid. Sau 3 gio, DMF (200 mL)
duoc bd sung vao hdn hop phéan Gng. Sau 24 giv, piperazin (8,23 g, 95 mmol) dugc b
sung va hdn hgp duoc khudy trong 1 gio. Hon hop phén timg duoc lam lanh xubng nhiét
do 0°C va lam dung bang nuéc (200 mL) va sau d6 pha lodng bang dietyl ete (1,5L) va
nuée (1 L) va cac 16p duge tach riéng. Lép nude dugc chiét bang dietyl ete (500 mL).
Céc phan chiét hitu co két hop dugc rira bang nuée (2 x 500 mL), INHCI (2 x 500 mL),
nudc mudi, dugce 1am kho trén natri sulfat va dugc c6 trong diu kién ap suat giam dé
tao ra ddu mau vang. Déu duge tinh ché bang phuong phéap sic ky silicagel (0-20% etyl
axetat/hexan) dé tao ra hop chét I11 1 dau khong mau (145 g, hiéu suét 95%). '"H NMR
(DMSO-de) 8: 7,49 (m, 1H), 7,38 (m, 1H), 7,24-7,33 (m, 2H), 7,14 (m, 1H), 6,88-6,97
(m, 2H), 4,48 (m, 4H), 3,70 (s, 3H), 2,20 (s, 3H). LC-MS: 1t = 2,93 phat (UPLC), m/z =
321,0 [M+H]"

HO

XXXIV
Buéc A: (2-metyl-5-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-yl)phenyl)metanol
(XXXIV)

Dung dich duoc khudy chira hop chat IT (70 g, 348 mmol) trong 1,4-dioxan (400
mL) dugc b sung kali axetat (34,2 g, 348 mmol) tiép theo 1a 4,4,4°.4°,5,5,5".5’-
octametyl-2,2°-bi(1,3,2-dioxaborolan) (80 g, 315 mmol) va hdn hop phan Gng dugc khir
khi bang argon trong 30 phit. San phdm cong PdClx(dppf)-CH2Cl (17,0 g, 20,9 mmol)
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duoc bd sung vao hon hop phan tng va hén hop phéan tmg duge gia nhiét ¢ nhiét do
100°C trong 16 gid. Hon hop phan tmg dugc cho lam lanh xubng nhiét d6 trong phong,
dugc loc qua dém xelit va dich loc dugc ¢o trong diéu kién ap sut giam. Dau dugc tinh
ché bang phuong phap sic ky silicagel (ete dau mo-EtOAc theo ty 1€ 4:1) dé tao ra hop
chat XXXIV 14 chit rin mau vang (60 g, hiéu suit 64%). 'H NMR (CDCl3) 5 7,80 (d,
J=31,6Hz, 1H), 7,64 (dd, J = 16,3, 7,5 Hz, 1H), 7,23-7,08 (m, 1H), 4,73 (t, T = 92,0 Hz,
2H), 2,51-2,23(m,3H), 1,33 (d, J=6,4Hz, 12H). LC-MS: rt = 2,93 phut (UPLC), m/z
231,3 [M-OH]"

\
N
N,
\NJQI\H/OEt
// O

1-flo-3-metyl-2-nitrobenzen (50 g, 322 mmol) dugc hoa tan trong etanol (250

Budc A: N,3-dimetyl-2-nitroanilin (V)

mL) va 40% metanamin trong nudc (98 mL, 1128 mmol) dugc bd sung. Hon hop phan
ung duoc gia nhiét dé hoi luu trong 8 gid va sau do, dugc 1am lanh tré lai nhiét do trong
phong. Hon hop phan tmg dugc loc dé tao ra hop chat V 1a chét rdn mau da cam (47,9
g, hiéu sut 89%). "H NMR (DMSO-ds) 8: 7,29 (t, J=8,0 Hz, 1H), 6,70 (d, J=8,5 Hz,
1H), 6,55 (d, I=7,3 Hz, 1H), 6,51 (d, J=4,3 Hz, 1H), 2,78 (d, J=4.8 Hz, 3H), 2,30 (s,
3H). LC-MS: rt = 1,47 phut (UPLC), m/z 167,2 [M+H]"

Budc B: 4-bromo-N,3-dimetyl-2-nitroanilin (VI)

Hop chét V (47,9 g, 288 mmol) dugc hoa tan trong N,N-dimetylformamit (250
mL) va hdn hgp phan ung dugc lam lanh xubng nhiét do 5°C. N-Bromosucxinimit (51,3
g, 288 mmol), hoa tan trong N,N-dimetylformamit (150 mL) dugc bd sung timg giot
thong qua phéu bb sung va dugc khudy & nhiét do trong phong trong 24 gio. Hon hop
phan ung dugc rét vao trong nude (1,5 L) va dugc loc dé tao ra hop chét VI 14 chét ran

mau da cam (73,5 g, hiéu suét 99%). 'H NMR (DMSO-de) 8: 7,56 (d, J=9,3 Hz, 1H),
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6.66 (d, J=9.3 Hz, 1H), 6,26 (d, J=4,5 Hz, 1H), 2,73 (d, J=4,8 Hz, 3H), 2,25 (5, 3H). LC-
MS: 1t = 1,47 phat (UPLC), m/z 247,0 [M+H]"

Buéc C: 4-bromo-N1,3-dimetylbenzen-1,2-diamin (VII)

Bb sung bot sit (89 g, 1600 mmol) tiép theo 1a HC1 2N (320 mL, 640 mmol) vao
dung dich chtra hop chét VI (78,4 g, 320 mmol) trong axit axetic (500 mL) va etanol
(500 mL) & nhiét do 0°C. Hon hop duge khqu trong 1 gi® va sau do, duoc loc qua xelit
va dich loc duoc co dé loai bd phén 16n etanol. Phan con lai duogc pha lodng bang etyl
axetat (800 mL) va nudce (800 mL) va cac 16p duge tach riéng. Phan chiét hitu co duge
rira bing nuée (500 mL), dung dich natri bicacbonat 10% (500 mL), nudc mubi va duge
cb trong didu kién 4p suit giam dé tao ra hop chat VII la dAu mau do (67 g, hidu suét
97%). 'H NMR (DMSO-de) &: 6,75 (d, J=8,5 Hz, 1H), 6,22 (d, J=8,5 Hz, 1H), 4,48-4,90
(m, 2H), 2,69 (s, 3H), 2,17 (s, 3H). LC-MS: rt = 0,38 phit (UPLC), m/z = 21 5,2 [M+H]"

Buée D: 5- bromo-1,4-dimetyl-1H-benzo[d][1,2,3]triazol (VIII)

Tert-butyl nitrit (61,5 mL, 467 mmol, bac k§ thuét 90%) va axit tetrafloboric (97
mL, 623 mmol, dung dich nuGc 48%) dugc hoa tan trong 50 mL axetonitril va dugc lam
lanh xubng nhiét dd 0°C. Dung dich chira hop chéat VII (67 g, 311 mmol), hoa tan trong
dung dich chtra axetonitril (200 mL) va axit tetrafloboric (97 mL, 623 mmol, dung dich
nuée 48%), dugce bd sung timg giot dé duy tri nhiét do bén trong dudi 5°C. Hon hop
phan tng duoc khudy & nhiét do 5°C trong 2 gid va sau d6, & nhiét do trong phong trong
1 gid. Hon hop phan tng duoc rét vao trong dung dich duoc khudy chira natri hydroxit
(100 g, 2500 mmol) trong nudc (4 L). Natri clorua dugc bd sung cho t6i khi dung dich
dat t6i trang thai bao hoa. Chét ran thu dugc duge tap hop bang cach loc va dugc rira
bang nuée (2 x 3 L), lam kho trong khong khi va tinh ché bang phwong phap sdc ky cot
silicagel (25-100% etyl axetat/hexan) dé tao ra hop chét VIII 1a chét rin mau vang nhat
(61 g, hiéu suit 86%). 'H NMR (DMSO-ds) &: 7,66 (m, 2H), 4,30 (s, 3H), 2,70 (s, 3H).
LC-MS: rt = 1,03 phut (UPLC), m/z = 226,0 [M+H]"

Budc E: tert-butyl (E)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)acrylat (IX)
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Dung dich chira hop chit VIII (100 g, 443 mmol) va N, N-dimetylformamit (1000
mL) dugc lam sach bang nito trong 30 phut. Tri-o-tolylphosphin (27,0 g, 89 mmol),
Pd(OAc) (9,95 g, 44,3 mmol), kali cacbonat (184 g, 1330 mmol) va tert-butyl acrylat
(130 mL, 886 mmol) dugc bd sung va hon hop phan tng dugc gia nhiét ¢ nhiét do 100°C
trong 24 gid trong mdi truong nito. Hon hop phan tmg dugc lam lanh xubng nhiét dod
trong phong, duoc pha lodng bang nuée (1 L) va etyl axetat (1 L) va cac 16p duge tach
riéng. Lop nude duoc chiét biang etyl axetat (2 x 1 L) va sau do, cic phan chiét hiru co
két hop dugc rua béng nudc (2X), nude mudi, dugc 1am khd trén natri sulfat, dugc loc
va dung moi dugc l1am bay hoi trong diéu kién 4p suat giam. Chét rin mau dam thd duoc
nghién voi dietyl ete, duge loc va duge lam kho trong chén khong dé taora hop chat IX
14 chét rén mau nau nhat (109,3 g, hiéu suat 89%). 'H NMR (DMSO-ds) &: 7,89-8,00
(m, 2H), 7,67 (m, 1H), 6,54 (d, J=15,8 Hz, 1H), 4,29 (s, 3H), 2,79 (s, 3H), 1,51 (s, 9H).
LCMS: rt = 1,45 phat (UPLC), m/z 274,2 [M+H]"

Budc F: Axit (E)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yDacrylic (X)

B sung axit trifloaxetic lanh (250 mL) vao dung dich chira hop cht IX (107 g,
391 mmol) trong diclometan (300 mL) va hdn hop phan tng dugc khudy & nhiét do
trong phong trong 2 gid. Dung moéi dugce lam bay hoi trong didu kién &p suét giam va
sau do, dugc tao déng s0i v6i cloroform. Chét ran thu dugc duge nghién voi dietyl ete
dé tao ra hop chét X 1a chét rin mau be (80 g, hiéu suat 94%). 'TH NMR (DMSO-de) &:
7,90-8,02 (m, 2H), 7,69 (m, 1H), 6,55 (d, J=16,1 Hz, 1H), 4,30 (s, 3H), 2,80 (s, 3H).
LC-MS: 1t = 0,66 phat (UPLC), m/z 218,2 [M+H]"

Budc G: (S,E)-3-(3-(1,4—dirnetyl-1H—benz0[d][1,2,3]triazol-5-yl)acryloyl)-4-phenyl-

oxazolidin-2-on (XI)

B6 sung trietylamin (131 mL, 939 mmol) vao huyén phui chira hop chat X (82 g,
376 mmol) trong tetrahydrofuran (1,5 L). Hon hop phan tng dugce 1am lanh xubng nhiét
d6 -25°C va pivaloyl clorua (46 mL, 376 mmol) dugc bd sung timg giot va dugc khuay
trong 30 phut & nhiét do -25°C. Lithi clorua (17,52 g, 413 mmol) dugc bd sung theo mot
phén, tip theo 1a (S)-4-phenyloxazolidin-2-on (58,8 g, 361 mmol) va hon hop phan tng

duoc 1lam 4m 1én nhiét do trong phong va dugc khudy trong 1 gi. Hon hop lai dugc lam
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lanh xudng nhiét d6 -25°C va pivaloyl clorua (12ml, 98 mmol) dugc bd sung timg giot
va duge khudy trong 1 gio nita. THF (300 mL) duogc bd sung tiép theo 1a (S)-4-
phenyloxazolidin-2-on (10 g, 61 mmol) va pivaloyl clorua (18 mL, 147 mmol) va hon
hop dugc khudy & nhiét do 10°C trong 1 gio va sau do, ¢ nhiét d¢ trong phong trong 18
gior. Hon hop phén tng dugc pha lodng bing etyl axetat (1 L) va dugc rira bang NaHSOs
5% (1 L). Chét ran thu duge duogc tap hop bang cach loc va duge rira bang nudec va
dietyl ete dé tao ra hop chét XI 12 chét rin mau vang nhat (104,4 g, hiéu suit 77%). '"H
NMR (DMSO-ds) &: 8,05 (d, J=15,8 Hz, 1H), 7,71-7,88 (m, 3H), 7,30-7,45 (m, 5H),
5,61 (m, 1H), 4,83 (m, 1H), 4,30 (s, 3H), 4,24 (m, 1H), 2,78 (s, 3H). LC-MS: 1t = 1,29
phuat (UPLC), m/z 363,2 [M+H]"

Buéce H: (S)-3-((R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((4-
metoxybenzyl)oxy)metyl)-4-metylphenyl)propanoyl)-4-phenyloxazolidin-2-on (X1II)

Hbn hop cia magie (4,87 g, 200 mmol) va iot (0,141 g, 0,556 mmol) duoc gia
nhiét ti nhiét do 75°C trong 5 phuat. Dung dich chira hop chét III (50,0 g, 156 mmol)
trong THF (200 mL) dugc bd sung ting phan trong 15 phut va hdn hop dugc khudy &
nhiét do hdi luu trong 1 gio va sau do6, duoc lam lanh xuéng nhiét d6 nhiét do trong
phong dé tao ra dung dich A. Theo cach riéng biét, hdn hop cua phirc d6ng(I) bromua-
dimetyl sulfua (16,0 g, 78 mmol) trong tetrahydrofuran (150 mL) duoc lam lanh xudng
nhiét do -40°C va dugc xt ly bang dimetyl sulfua (41,1 mL, 556 mmol). Hon hop phan
{mg duoc khudy & nhiét do -40°C trong 25 phut. Dung dich 1am lanh A dwgc bo sung
tirng giot trong 1 gio, duy tri nhiét do nam trong khoang tir -35 dén -45°C. Hon hop phan
ung dugc lam 4m 1én -20°C va sau d6, hop chat XI (20,2 g, 55,6 mmol) duoc bd sung
theo mot phin. Hon hop thu duge duge khudy o nhiét do
-20°C trong 30 phut, sau d6 cho lam 4m 1én -10°C va duoc khudy trong 30 phit. Dung
dich nudc amoni clorua bao hoa dugce bd sung, tiép theo 1a etyl axetat (1,5 L) va céc 16p
duoc tach riéng. Phan chiét hitu co dugc rira béng nudce (4 x 500 mL), nude mudi, duoc
lam kho trén natri sulfat, duoc loc va dung moi dugc lam bay hoi dé tao ra dau, dau nay
duoc tinh ché bang phuong phép sic ky silicagel (0-100% etyl axetat/hexan) dé tao ra
hop chét XII 1a bot mau tréng (24,5 g, hiéu suét 73%). "H NMR (DMSO-de) 3: 7,56 (m,
1H), 7,41 (d, 1H), 7,21-7,25 (m, 3H), 7,16-7,20 (m, 3H), 7,04-7,16 (m, 4H), 6,82-6,89
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(m, 2H), 5,36 (m, 1H), 4,91 (m, 1H), 4,69 (m, 1H), 4,34-4,41 (m, 4H), 4,24 (s, 3H), 4,10
(m, 1H), 3,88 (m, 1H), 3,74 (s, 3H), 3,60 (m, 1H), 2,70 (s, 3H), 2,18 (s, 3H). LC-MS: 1t
— 1,81 phiit (UPLC), m/z 605,2 [M+H]*

Buéce I: Etyl (R)—3-(1,4-dimetyl-1H—benzo[d][l,2,3]triazol-S-yl)-3-(3-(((4-
metoxybenzyl)oxy)metyl)-4-metylphenyl)propanoat (XIII)

Bd sung magie bromua (1,629 g, 8,85 mmol) vao dung dich chira hop chit XII
(2,140 g, 3,54 mmol) trong etanol (30 mL) va hdén hop phan tng duoc khudy trong 4
gid. Lwong magie bromua khéc (0,81g, 4,5 mmol) dugc bd sung va hdn hop duge khudy
trong 18 gid. Dung dich nuéc amoni clorua bao hoa dugc b6 sung va chat két tha mau
tréng thu duoc duoc tap hop va dugc rira béng etanol dé tao ra hop chét XIII 12 dau nhét
(1,46 g, hiéu suit 85%). 'H NMR (DMSO-de) 3: 7,56-7,62 (m, 1H), 7,48 (m, 1H), 7,12-
7,22 (m, 4H), 7,05-7,11 (m, 1H), 6,83-6,90 (m, 2H), 4,84 (m, 1H), 4,39 (m, 4H), 4,24
(s, 3H), 3,87-3,97 (m, 2H), 3,75 (s, 3H), 3,08-3,23 (m, 2H), 2,75 (s, 3H), 2,18 (s, 3H),
1,01 (m, 3H). LC-MS: rt = 1,77 phiit (UPLC), m/z = 488,2 [M+H]"

Budce J: Etyl (R)-3-(1,4-dimetyl-1H-benzo[d][ 1 ,2,3]triazol-5-yl1)-3-(3-(hydroxy-metyl)-
4-metylphenyl)propanoat (XIV)

B sung nude (35 mL) vao dung dich chira hop chat XIII (53,6 g, 110 mmol),
trong diclometan (700 mL) va hdn hop phéan tng duoc 1am lanh xubng nhiét @6 0°C.
DDQ (37,4 g, 165 mmol) dugc bd sung va hdn hop phén ung dugc khuéy o nhiét 46 0
°C trong 2 gid. Hon hgp phan tmg duoc pha lodng bang dung dich natri bicacbonat 10%
(1 L) va diclometan (750 mL) va dugc loc. Dich loc duoc tach riéng va l6p nuée duge
chiét bing diclometan (3 x 750 mL). Céc phan chiét hiru co két hop duogc rira bang nuée,
nuée mudi, duge 1am khd trén natri sulfat va duoc co6 trong diéu kién ap suat giam. Phéan
con lai duoc tinh ché bang phwong phép sdc ky silicagel (0-100% etyl axetat/ hexan) aé
tao ra hop chat XIV 1a diu mau da cam (38,1 g, hi¢u suat 94%). "H NMR (DMSO-ds)
8:7,55-7,63 (m, 1H), 7,46-7,52 (m, 1H), 7,26 (s, 1H), 7,07-7,14 (m, 1H), 6,99-7,06 (m,
1H), 4,98 (m, 1H), 4,85 (m, 1H), 4,41 (m, 2H), 4,25 (s, 3H), 3,94 (m, 2H), 3,07-3,21 (m,
2H), 2,76 (s, 3H), 2,16 (s, 3H), 1,03 (m, 3H). LC-MS: rt = 1,20 phut (UPLC), m/z =
368,2 [M+H]"
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HO

Xviii

Budc A: (R,E)-3-(3-(1,4-dimety1-1H—benzo[d][l,2,3]triazol-5-yl)acryloyl)-4-phenyl-
oxazolidin-2-on (XV)

Hop chat XV duoc didu ché theo so dd B, buéc G, thay thé (S)-4-
phenyloxazolidin-2-on bang (R)-4-phenyloxazolidin-2-on @2 tao ra chét rin mau vang
(195 g, hiéu sudt 81%). 'H NMR (CDCl;-d) &: 8,20-8,25 (d, 1H), 7,80-7,88 (m, 2H),
7,25-7,45 (m, 6H), 5,60 (m, 1H), 4,67-4,81 (t, 1H), 4,25-4,28 (m, 1H), 4,23 (s, 3H), 2,82
(s, 3H). LC-MS: rt m/z = 363,0 [M+H]"

Buéc B: (R)-3-((S)-(3-(1,4-dimetyl-1H—benzo[d][1,2,3]triazol-5-yl)—3-(3-(((4—met0xy-
benzyl)oxy)metyl)-4-metylphenyl)propanoyl)-4-phenyloxazolidin-2-on (XVI)

Hop chét XVI duge didu ché theo so dd B, bude H, thay thé hop chat XI bang
hop chit XV dé tao ra chét rén mau tring (104 g, hiéu suit 59%). '"H NMR (DMSO-de)
8: 7,50-7,60 (d, 1H), 7,38-7.42 (d, 1H), 7,10-7,22 (m, 10H), 6,80-6,90 (d, 2H), 5,35-
5,42 (m, 1H), 4,84-4,97 (t, 1H), 4,62-4,72 (t, 1H), 4,38-4,40 (d, 4H), 4,25 (s, 3H), 4,08-
4,18 (m, 1H), 3,80-3,90 (m, 1H), 3,75 (s, 3H), 3,50-3,62 (m, 1H), 2,70 (s, 3H), 2,20 (s,
3H). LC-MS: rt = 1,81 phat (UPLC), m/z = 605,2 [M+H]"

Buéc C: Metyl  (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5 -y1)-3-(3-(((4-
metoxybenzyl)oxy)-metyl)-4-metylphenyl)propanoyl)-4-phenyloxazolidin-Z-on
(XVII)

Hop chét XVII duge didu ché theo so dd B, bude L, thay thé hop chdt XII bang
hop chét XVI va thay dbi etanol cho metanol d& tao ra chét rdn mau tring (148 g, hiéu
sudt 92%). 'H NMR (DMSO-de) &: 7,50-7,60 (d, 1H), 7,45-7,48 (d, 1H), 7,10-7,21 (m,
4H), 7,05-7,09 (m, 1H), 6,81-6,85 (d, 2H), 4,81-4,90 (t, 1H), 4,30-4,42 (d, 4H), 4,21 (s,
3H), 3,74 (s, 3H), 3,50 (s, 3H), 3,08-3,22 (m, 2H), 2,77 (s, 3H), 2,18 (s, 3H). LC-MS: 1t
= 1,66 phut (UPLC), m/z =474,2 [M+H]"

105



48267 106/182

Buéce D: (S)-metyl-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-
(hydroxymetyl)-4-metylphenyl)-propanoat (X VIII)

Hop chét XVIII dugc diéu ché theo so dd B, budc J, thay thé hop chéat XIII bing
hop chét XVII dé tao ra chét rin mau trang (5,2 g, hiéu suat 67%). '"H NMR (DMSO-
de) 8: 7,46-7,61 (m, 2H), 7,26 (d, J=1,5 Hz, 1H), 7,08-7,14 (m, 1H), 7,01-7,07 (m, 1H),
5,01 (t, J=5,4 Hz, 1H), 4,85 (t, J=7,9 Hz, 1H), 4,41 (d, J=5,3 Hz, 2H), 4,25 (s, 3H), 3,49
(s, 3H), 3,17 (dd, J=7,9, 2,8 Hz, 2H), 2,76 (s, 3H), 2,17 (s, 3H). LC-MS: rt = 0,82 phut
(UPLC), m/z = 354,2 [M+H]*

Buée A: (S)-metyl-3-(1,4-dimetyl-1H-benzo[d][1,2,3 ]triazol-5-y1)-3-(3-(((4-
metoxybenzyl)-oxy)-metyl)-4-metylphenyl)-2,2-dimetylpropanoat (XIX)

Bé sung dung dich 1M chira NaHMDS trong THF (91 mL, 91 mmol) theo mot
phan vao dung dich chaa hop chat XVIII (21,5 g, 45,4 mmol) trong THF (175 mL),
duge thdi vao bang N». Hdn hgp phan ing dugce khudy & nhiét do trong phong trong 25
phut, b6 sung Mel (1,35 mL, 21,5 mmol) theo mot phan vao d6 va hdn hop phéan tmg
duge khudy trong 25 phut. Hon hop phan tmg dugc cb trong diu kién ap sudt giam
thanh dau dic, bd sung dung dich 1M chira NaHMDS trong THF (363 mL, 363 mmol)
vao d6 va hdn hop phan (g duge khudy & nhiét dd trong phong trong 25 phit, lam lanh
trong bé nudc da xuéng nhiét do 5°C, bd sung Mel (28,4 mL, 454 mmol) vao do theo
dong cham. Chau nude da duoc loai bo, va hdn hop phan tng duge khudy trong 1 gio.
Hon hop phan tng dugc 1am lanh trong bé nude da xubng nhiét do6 5°C, lam dirng bang
amoni clorua bao hoa, dugc chiét béng EtOAc (5x), cac phén chiét hiru co duoc két hop,
duoc rira béng nudc, nudc mudi, duoc 1am kho trén natri sulfat, dugc loc va dung moi
dugc lam bay hoi trong diéu kién 4p suat giam. Nhiéu mé dugc tinh ché 1am mot mé
bang phuong phép sic ky silicagel (0-40% etyl axetat/hexan) dé tao ra hop chat XIX la
bot mau tring (13,4 g, hiéu sut 59%). "H NMR (DMSO-d) &: 7,55-7,64 (m, 2H), 7,11-
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7.24 (m, 4H), 7,03-7,09 (m, 1H), 6,84-6,91 (m, 2H), 4,79 (s, 1H), 4,34-4,46 (m, 4H),
4,25 (s, 3H), 3,75 (s, 3H), 3,42 (s, 3H), 2,70 (s, 3H), 2,18 (s, 3H), 1,20-1,36 (m, 6H).
LC-MS: rt = 1,79 phtt (UPLC),m/z = 502,2 [M+H]*

Budc B: (S)-metyl-3-(1,4-dimetyl-1H-benzo[d][1,2,3 ]triazol-5-y1)-3-(3-
(hydroxymetyl)-4-metylphenyl)-2,2-dimetylpropanoat (XX)

Bb sung nuée (20 mL) vao dung dich chira hop chat XIX (26,4 g, 52,6 mmol),
trong diclometan (400 mL) va hdn hop phan tmg dugc l1am lanh xubng nhiét do 0°C.
DDQ (17,9 g, 79 mmol) dugc bd sung theo hai phén bang nhau va hdn hop phéan g
dugce khudy o nhiét do 0°C trong 1,5 gio. Hon hop phan ung dugce rét vao trong dung
dich natri bicacbonat 10% (1 L), chit ran mau den duoc loc, duge rira béng nudc va
DCM. Céc pha hitu co két hop duoc tach riéng, va pha nuéc duge chiét bang DCM (3
x 750 mL). Cac phén chiét hitu co duoc két hop, dugc rira béng nudc, nudge mubi, duoc
lam kho trén natri sulfat va dugc c0 trong diéu kién ap suét giam. Phén con lai duoc két
hop véi nhiéu mé va duge tinh ché bang phuong phap sac ky silicagel (20-100% etyl
axetat/ hexan) dé tao ra hop cht XX 1a chit rin mau tring (48,5 g, hiéu suit 57%). 'H
NMR (DMSO-dg) 8: 7,55-7,68 (m, 2H), 7,27 (s, 1H), 6,98-7,13 (m, 2H), 4,99 (t, J=5.4
Hz, 1H), 4,78 (s, 1H), 4,42 (d, J=5,3 Hz, 2H), 4,25 (s, 3H), 3,43 (s, 3H), 2,70 (s, 3H),
2,16 (s, 3H), 1,21-1,36 (m, 6H). LC-MS: 1t = 1,25 phut (UPLC), m/z = 382,2 [M+H]"

e

HO”™ 'N NH
XXVI-1

Buéc A: (R)-1-aminobutan-2-ol (XXII-1)

B sung dung dich 7M chita amoniac trong metanol (1L, 6,99 mol) vao binh thot
cb day tron thé tich 2L chura (R)-etyloxiran (74,4 g, 1,03 mol) va hén hop phan tmg dugc
1am lanh xuéng nhiét d6 5°C, khi amoniac dugc thoi vao do trong 30 phut, sau d6 binh
phan tng dugc ddy kin va dugc khudy trong 48 gid. Hon hop phan tmg lai dugce lam

lanh xuéng nhiét dd 5°C, khi amoniac dugc thdi vao dé trong 30 phit, binh phan ung
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dugce day kin va dugce khudy trong 72 gio nita & nhiét do trong phong. Hén hgp phan
ung dugce cO trong dilu kién 4p suét giam, dau thu duoc duge hoa tan trong DCM va
duoc 1am bay hoi (3x) va dugc 1am kho trong chan khong d8 tao ra XXII-1 1a dau trong
(101 g, hiéu sudt 62%, do tinh khiét 56%). '"H NMR (MetanoL-d4) 8: 3,44-3,47 (tdd,
1=8.0, 4,5, 3,6 Hz, 1H), 2,68-2,72 (dd, J=13,1, 3,5 Hz, 1H), 2,52-2,57 (m, 1H), 1,41-
1,53 (m, 2H), 0,97-1,00 (t, 3H).

Buéc B: (R)-1-(((6-clo-3-flopyridin-2-yl)metyl)amino)butan-2-ol (XXIII- 1)

B6 sung 6-clo-3-flopicolinaldehyt (10,5 g, 65,8 mmol), tiép theo 1a natri
triaxetoxyborohydrua (34,9 g, 165 mmol) vao dung dich chtra hop chat XXII-1 (17,6 g,
197 mmol) trong THF (200 mL) va hdn hop phan tng dugc khudy & nhiét d trong
phong trong 4 gio. Hon hop phéan (mg dugc lam dimng bang dung dich natri bicacbonat
10%, dugc chiét bang FtOAc, pha hitu co dugc rira bang nudc, duge lam kho trén natri
sulfat, duoc loc va dung mdi dugc lam bay hoi trong diéu kién ap suit giam. Nguyén
lieu thd dwoc tinh ché bing phuong phap sic ky silicagel (0-70% 3:1 EtOAc-
FtOH/hexan) dé tao ra hop chét XXIII-1 1a chit réin mau be (6,73 g, hi¢u sudt 44%). 'H
NMR (DMSO-dg) 8: 7,81 (t, J=8,7 Hz, 1H), 7,51 (dd, J=8.6, 3,3 Hz, 1H), 4,49 (d, J=4.8
Hz, 1H), 3,72-3,91 (m, 2H), 3,29-3,51 (m, 1H), 2,55 (s, 1H), 2,39-2,47 (m, 1H), 2,16
(br. s., 1H), 1,35-1,47 (m, 1H), 1,23-1,35 (m, 1H), 0,85 (t, J=7.5 Hz, 3H). LC-MS: rt =
0,32 phut (UPLC), m/z =233,1/235,1 [M+H]"

Buéc C: (R)-tert-butyl-7-clo-2-etyl-2,3-dihydropyrido[2,3-/][1.,4] oxazepin-4(5SH)-
cacboxylat (XXIV-1)

Bb sung kali zerz-butoxit (4,87 g, 43,4 mmol) vao dung dich chira hop chat XXIII-
1 (6,73 g, 28,9 mmol) trong DMSO (55 mL) va hdn hop phéan tng dugc khudy & nhiét
do 90°C trong 3 gio. Hon hop phén ung dugc 1lam lanh xuéng nhiét d6 trong phong,
duoc pha loang bang EtOAc (600 mL), dugc rira bang nuée (3x), nudc mudi, dugc lam
kho trén natri sulfat, dugc loc va dung moi dugc lam bay hoi trong diéu kién ap suét
giam. Phan con lai duge hoa tan trong DCM (200 mL), bd sung TEA (6,05 mL, 43,4
mmol) tiép theo 1a boc-anhydrit (7,58 g, 34,7 mmol) vao d6 va hdn hop phan tmg dugc
khudy trong 5 gid. Hon hop phan tmg dugc rira bing nude, duge lam kho trén natri

sulfat, dugc loc va dung moi dugc lam bay hoi trong diéu kién ap suit giam. Phan con
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lai thé duge tinh ché bang phuong phép séc ky silicagel (0-50% EtOAc/hexan) dé tao
ra hop cht XXIV-1 la chit rin mau vang (4,71 g, hiéu sudt 52%). 'H NMR (DMSO-ds)
5: 7,45 (d, 1=8,4 Hz, 1H), 7,33 (d, J=8,6 Hz, 1H), 4,39-4,74 (m, 2H), 3,90-4,15 (m, 1H),
3,50-3,75 (m, 2H), 1,54-1,67 (m, 2H), 1,21-1,42 (m, 9H), 1,01 (t, J=6,7 Hz, 3H). LC-
MS: rt = 1,15 phut (UPLC), m/z = 313,1/315,1 [M+H]"

Budc D: (R)-tert-butyl 2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-/][1 ,4Joxazepin-4(5H)-
cacboxylat (XXV-1)

Dung dich chira hgp chit XXIV-1 (8,32 g, 26,6 mmol) trong dioxan (120 mL),
duoc théi vao bing Na, duge bd sung Pd(dba), (0,612 g, 1,064 mmol), 5-(di-tert-
butylphosphanyl)-1',3',5'—triphenyl-1H—l,4‘-bipyrazol (Bippyphos) (1,078 g, 2,128
mmol), va xesi hydroxit monohydrat (13,40 g, 80 mmol) va hdn hop phén tmg dugc
khudy & nhiét d§ 100°C trong 5 gid. Hon hop phéan g duoc 1am lanh xubng nhiét do
trong phong va dugc ¢ trong diéu kién ap suit giam. Nudc (20 mL) duge bd sung va
do pH cta pha nudc dugc diéu chinh t6i ~pH 7 st dung Hcl 5N, pha nuge dugce chiét
bing EtOAc (2 x 300 mL), cac phan chiét dugc két hop, dugc 1am kho trén natri sulfat,
duoc loc va dung mdi duge 1am bay hoi trong diéu kién ap suit giam. Phan con lai thd
duogc hoa tan trong DCM va duoc tinh ché bing phuong phap sac ky silicagel (0-60%
3:1 EtOAc-EtOH/heptan) d tao ra hop chit XX V-1 1a chét ran mau be (5.5 g, hiéu suét
70%). '"H NMR (MetanoL-ds) &: 7,41 (d, J=9,6 Hz, 1H), 6,41 (d, J=9,4 Hz, 1H), 4,28-
4,69 (m, 2H), 3,83-4,00 (m, 1H), 3,70 (br. s., 1H), 3,36-3,48 (m, 1H), 1,55-1,72 (m, 2H),
1,44 (br. s., 9H), 1,10 (t, J=7,4 Hz, 3H). LC-MS: rt = 0,76 phut (UPLC), m/z = 295,1
[M+H]*

Buéc E: (R)-2—ety1—2,3,4,5—tetrahydropyrido[2,3-f][1,4]oxazep-7-01 dihydroclorua,
(XXVI-1)

B6 sung dung dich chira HCI 4N trong dioxan (75 mL, 2,46 mol) vao dung dich
chira hop chit XXV-1 (5,50 g, 18,7 mmol) trong diclometan (20 mL) va hon hgp phéan
ung duogc khudy & nhiét d trong phong trong 5 gio. Hon hop phan tng duoc lam bay
hoi trong diéu kién ap suét giam, chét ran dugc nghién véi dietyl ete, dugc loc, dugc rira

bang dietyl ete va duogc lam kho trong chén khong bang dong nito dé tao ra hop chét
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XXVI-1 13 chét rén mau tring (4,79 g, hiéu suit 91%). 'H NMR (MetanoL-ds) 8: 7,93
(d, J=9,4 Hz, 1H), 7,06 (d, J=9,4 Hz, 1H), 4,49-4,68 (m, 2H), 4,12-4,24 (m, 1H), 3,64-
3,79 (m, 1H), 3,51 (dd, J=13,7, 10,4 Hz, 1H), 1,69-1,91 (m, 2H), 1,17 (t,J=7.4 Hz, 3H).
LC-MS: rt 0,24 phut (UPLC), m/z = 177,0 [M-H,0]*

)
N
HO™ 'N NH

XXVI-2
Buéc A: (S)-1-aminobutan-2-ol (XXII-2)

Hop chit XXII-2 duogc didu ché theo so dd E, budc A, thay thé (R)-etyloxiran
bing (S)-etyloxiran dé tao ra ddu trong (28,9 g, hiéu sudt 71%, do tinh khiét 75%). 'H
NMR (MetanoL-ds) &: 3,46 (tdd, J=8,0, 4,6, 3,7 Hz, 1H), 2,70 (dd, J=12,9, 3,5 Hz, 1H),
2,54 (dd, J=13,1, 8,0 Hz, 1H), 1,35-1,60 (m, 2H), 0,93-1,06 (m, 3H).
Buéce B: (S)-1-(((6-clo-3-flopyridin-2-yl)metyl)amino)butan-2-ol (XXIII-2)

Hop chat XXIII-2 dugc diéu ché theo so dd E, budc B, thay thé hop chat XXII-
1 bing hop chét XXII-2 dé tao ra diu trong (7.4 g, hiéu suat 48%). 'H NMR (DMSO-
de) 8: 7,81 (t, J=8,7 Hz, 1H), 7,51 (dd, J=8,6, 3,3 Hz, 1H), 4,49 (d, J=5,1 Hz, 1H), 3,74-
3,88 (m, 2H), 3.42 (td, J=7,5, 4,3 Hz, 1H), 2,54-2,55 (m, 1H), 2,39-2,46 (m, 1H), 2,16
(br. s., 1H), 1,35-1,46 (m, 1H), 1,23-1,35 (m, 1H), 0,85 (t, J=7,5 Hz, 3H). LC-MS: rt =
0,37 phat (UPLC), m/z = 233,2 [M+H]"
Bugc C: (S)-tert-butyl 7-clo-2-etyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5SH)-
cacboxylat (XXIV-2)

Hop chit XXIV-2 duge didu ché theo so db E, bude C, thay thé hop chét XXIII-
1 bing hop chit XXIII-2 dé tao ra diu trong (5.2 g, hiéu suat 53%). 'H NMR (DMSO-
de) 8: 7,45 (d, I=8,62 Hz, 1H), 7,33 (d, J=8,36 Hz, 1H), 4,44-4,69 (m, 2H), 3,93-4,11
(m, 1H), 3,51-3,75 (m, 2H), 1,52-1,69 (m, 2H), 1,15-1,45 (m, 9H), 1,02 (t, J=6,72 Hz,
3H). LC-MS: rt = 1,24 phut (UPLC), m/z = 257,2 / 259,2 [M+H]"
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Budce D: (S)-tert-butyl 2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-/][ 1,4 ]oxazepin-4(5H)-
cacboxylat (XXV-2)

Hop chat XX V-2 dugc didu ché theo so dd E, budc D, thay thé hop chit XXIV-
1 bing hop chat XXIV-2 dé tao ra dau trong (0,80 g, hiéu suét 34%). '"H NMR (DMSO-
de) &: 11,12 (br. s., 1H), 7,23 (d, J=9,1 Hz, 1H), 6,26 (d, J=9,1 Hz, 1H), 4,48 (d, J=9,6
Hz, 1H), 4,27-4,39 (m, 1H), 3,74 (br. s., 1H), 3,29-3,47 (m, 2H), 1,46-1,59 (m, 2H), 1,36
(d, J=17,5 Hz, 9H), 1,00 (t, J=7.4 Hz, 3H). LC-MS: rt = 0,77 phut (UPLC), m/z = 295,3
[M+H]*
Budc E: (S)-2-etyl-2,3,4,5-tetrahydropyrido[2,3-f][1,4]oxazep-7-ol ~dihydroclorua,
(XXVI-2)

Hop chit XXVI-2 dugc diéu ché theo so d6 E, budc E, thay thé hop chat XXV-
1 bang hop chit XXV-2 dé tao ra diu trong (0,63 g, hiéu sudt 82%). 'TH NMR (MetanoL-
d) 8:7,99 (d, 1=9,4 Hz, 1H), 7,12 (d, J=9,1 Hz, 1H), 4,54-4,72 (m, 2H), 4,22 (tdd, J=8.3,
4.1, 2.2 Hz, 1H), 3,75 (dd, J=13,7, 2,0 Hz, 1H), 3,53 (dd, J=13,8, 10,5 Hz, 1H), 1,69-
1,92 (m, 2H), 1,17 (t, I=7,4 Hz, 3H). LC-MS: 1t = 0,29 phit (UPLC), m/z = 195.3
[M+H]*

o
o
HO™ N7 N\—NH

XXVI-3

Buéce A: (R)-1-(((6-clo-3-flopyridin-2-yl)metyl)amino)propan-2-ol (XXIII-3)

Hop chit XXIII-3 dwoc didu ché theo so do E, buée B, thay thé hgp chat XXII-
2 bang (R)-1-aminopropan-2-ol dé tao ra ddu mau da cam (36,0 g, hiéu suit >100%). 'H
NMR (DMSO-de) : 7,82 (t, J=8,9 Hz, 1H), 7,51 (dd, J=8,6, 3,3 Hz, 1H), 3,94 (br. s.,
1H), 3,83 (dd, J=5,7, 1,9 Hz, 2H), 3,69 (dd, J=11,4, 6,3 Hz, 1H), 2,41-2,49 (m, 2H), 1,03
(d, J=6,3 Hz, 3H). LC-MS: 1t m/z = 219,1 [M+H]"
Buéc B: (R)-fert-butyl-7-clo-2-metyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(SH)-
cacboxylat (XXIV-3)
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Hop chat XXIV-3 dugc didu ché theo so db E, budc C, thay thé hop chat XXIII-
1 bing hop chit XXIII-3 dé tao ra diu trong (9,5 g, hiéu suét 23%). 'H NMR (DMSO-
de) 8: 7,38-7.45 (m, 1H), 7,31-7,35 (m, 1H), 4,43-4,69 (m, 2H), 4,20-4,42 (m, 1H), 3,52-
3,70 (m, 2H), 1,15-1,46 (m, 12H). LC-MS: rt = 1,05 phut (UPLC), m/z = 299,0 [M+H]"

Buéc C: (R)-fert-butyl-7-hydroxy-2-metyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-
4(5H)-cacboxylat (XXV-3)

Hop chat XX V-3 duoc diéu ché theo so dd E, buge D, thay thé hop chét XXIV-
| bing hop chit XXIV-3 dé tao ra chit rin mau da cam (6,8 g, hiéu suat 73%). '"H NMR
(DMSO-dg) &: 11,13 (br. s., 1H), 7,21 (d, J=9,4 Hz, 1H), 6,25 (d, J=8,9 Hz, 1H), 4,44-
4,54 (m, 1H), 4,27-4,41 (m, 1H), 3,89-4,08 (m, 1H), 3,70 (d, J=14,2 Hz, 1H), 3,40 (br.
s., 1H), 1,36 (d, J=15,7 Hz, 9H), 1,21 (br. s., 3H). LC-MS: rt = 0,65 phut (UPLC), m/z
=281,1 [M+H]"

Buéc D: (R)-2-metyl-2,3,4,5-tetrahydropyrido[2,3-f][1,4]oxazep-7-0l dihydroclorua
(XXVI-3)

Hop chat XXVI-3 dugc didu ché theo so dd E, bu6ce E, thay thé hop chat XX V-
1 bang hop chit XXV-3 dé tao ra chit rin mau be (6,2 g, hiéu suit 96%). '"H NMR
(DMSO-dg) 8: 9,44 (br. s., 2H), 7,47 (d, J=9,1 Hz, 1H), 6,65 (d, J=9,1 Hz, 1H), 4,29 (d,
J=8,6 Hz, 1H), 4,13-4,25 (m, 2H), 3,45-3,54 (m, 1H), 3,18 (d, J=12,9 Hz, 1H), 1,33 (d,
J=6,3 Hz, 3H). LC-MS: rt = 0,15 phtt (UPLC), m/z = 181,1 [M+H]"

o—" o)
soRm el
HO N/ NH HO N/ NH

XXVi-4-a XXVI-4-b

Budc A: 1-(((6-clo-3-flopyridin-2-yl)metyl)amino)-3-metylbutan-2-ol (XXIII-4)

Hop cht XXIII-4 duoc didu ché theo so dd E, buée B, thay thé hop chat XXII-
1 bang 1-amino-3-metylbutan-2-ol dé tao ra chit rdn mau tring nhat (14,4 g, hiéu suét
88%). 'H NMR (DMSO-dg) &: 7,81 (t, J/=8,87 Hz, 1H), 7,50 (dd, J=3,30, 8,62 Hz, 1H),
4,45 (d, J=5,07 Hz, 1H), 3,74-3,88 (m, 2H), 3,20-3,29 (m, 1H), 2,57 (dd, J=3,55,11,66
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Hz, 1H), 2,44 (dd, J=8,24, 11,53 Hz, 1H), 2,17 (br. s., 1H), 1,52-1,63 (m, 1H), 0,83 (dd,
J=3.68, 6,72 Hz, 6H). LC-MS: 1t = 0,41 phtt (UPLC), m/z = 247,2 [M+H]"

Buéc B: fert-butyl-7-clo-2-isopropyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5 H)-
cacboxylat (XXIV-4)

Hop chit XXIV-4 dugc didu ché theo so dd E, budc C, thay thé hop chat XXIII-
1 bing hop chat XXIII-4 d& tao ra dau trong (22,1 g, hiéu suat 84%). 'H NMR (DMSO-
de) 5: 7,43 (d, J=8,36 Hz, 1H), 7,32 (d, /=8,36 Hz, 1H), 4,60-4,72 (m, 1H), 4,43-4,55
(m, 1H), 3.58-3,85 (m, 3H), 1,88 (qd, J=6,59, 13,18 Hz, 1H), 1,18-1,42 (m, 9H), 1,01
(dd, J=6,59, 18,00 Hz, 6H). LC-MS: 1t = 1,25 phut (UPLC), m/z =271,1 [(M-tBu)+H]".
Hop chit XXIII-4 dugc hoa tan trong EtOH (70 mL) va céc chit dong phan doi anh
duoc tach bang phuong phap tinh ché khong déi xting SCF (Chiralpak IG, 30x250mm,
5u) rira giai bing 20% EtOH, dé tao ra hop chit XXIV-4-a 1a dau mau vang (10,3 g,
46%) va hop chat XXIV-4-b 1a ddu mau vang (10,3 g, 46%).
(R)-tert-butyl-7-clo-2-isopropyl-2,3-dihydropyrido[2,3-/][ 1,4]oxazepin-4(5H)-
cacboxylat (XXIV-4-a)

H NMR (DMSO-dg) 8: 7,44 (d, J=8,62 Hz, 1H), 7,32 (d, J=8,36 Hz, 1H), 4,60-
4,72 (m, 1H), 4,43-4,55 (m, 1H), 3,57-3,85 (m, 3H), 1,88 (qd, J=6,59, 13,18 Hz,
1H),1,17-1,43 (m, 9H), 1,01 (dd, J=6,84, 18,00 Hz, 6H). LC-MS: rt = 1,25 phut (UPLC),
m/z=271,1 [M-tBu)+H]"
(S)-tert-butyl-7-clo-2-isopropyl-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5H)-
cacboxylat (XXIV-4-b)

IH NMR (DMSO-ds) 8: 7,44 (d, J=8,36 Hz, 1H), 7,32 (d, J=8,36 Hz, 1H), 4.61-
4,72 (m, 1H), 4,44-4,54 (m, 1H), 4,36 (t, /=5,07 Hz, 1H), 3,78 (dd, J=5,83, 11,15 Hz,
1H), 3,57-3,74 (m, 2H), 3,45 (dq, J=5,20, 6,97 Hz, 1H), 1,83-1,93 (m, 1H), 1,18-1,42
(m, 9H), 0,94-1,10 (m, 6H). LC-MS: rt = 1,25 phat (UPLC), m/z = 271,1 [(M-tBu)+H]"
Bu6c C: (R)-tert-butyl-7-hydroxy-2-isopropyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-
4(5H)-cacboxylat (XXV-4-a)

Hop chit XXV-4-a dugc diéu ché theo so dd E, budce D, thay thé hop chat XXIV-
| bing hop chat XXIV-4-a dé tao ra chat rin mau tring (4.4 g, hi¢u suat 46%). "H NMR
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(DMSO-ds) &: 10,86-11,34 (m, 1H), 7,22 (d, /=9,12 Hz, 1H), 6,24 (d, J=9,12 Hz, 1H),
4,43-4,61 (m, 1H), 4,21-4,36 (m, 1H), 3,69-3,90 (m, 1H), 3,39 (br. s.,2H), 1,74-1,86 (m,
1H), 1,26-1,42 (m, 9H), 0,92-1,05 (m, 6H). LC-MS: rt = 0,86 phut (UPLC), m/z = 309,2
[M-+H]*

(S)-tert-butyl-7-hydroxy-2-isopropyl-2,3-dihydropyrido[2,3-/][1,4] oxazepin-4(5H)-
cacboxylat (XXV-4-b)

Hop chat XXV-4-b dugc didu ché theo so dd E, budce D, thay thé hop chat XXIV-
| bing hop chit XXIV-4-b dé tao ra chit rdn mau be (2,9 g, hiéu suét 72%). '"H NMR
(DMSO-dg) 8: 11,06 (br. s., 1H), 7,22 (d, J=9,29 Hz, 1H), 6,25 (d, /=9,03 Hz, 1H), 4,43-
4,62 (m, 1H), 4,20-4,36 (m, 1H), 3,70-3,91 (m, 1H), 3,34-3,54 (m, 2H), 1,72-1,90 (m,
1H), 1,35 (d, J~18,57 Hz, 9H), 0,90-1,10 (m, 6H). LC-MS: rt = 0,87 phut (UPLC), m/z
=309,3 [M+H]"

Budce D: (R)-2-isopropyl-2,3,4,5-tetrahydropyrido[2,3-f][1,4]oxazep-7-ol
dihydroclorua (XXVI-4-a)

Hop chit XX VI-4-a dugc diéu ché theo so dd E, budc E, thay thé hop chét XXV-
1 bﬁng hop chit XXV-4-a dé tao ra chit rin mau tréng (1,0 g, hiéu suét 94%). 'TH NMR
(MetanoL-d4) 8: 7,79 (d, J=9,38 Hz, 1H), 6,93 (d, J=9,38 Hz, 1H), 4,54 (d, J=7,60 Hz,
2H), 3,99 (ddd, J=2,53, 5,39, 8,05 Hz, 1H), 3,69-3,80 (m, 1H), 3,57 (dd, J=10,77, 13,56
Hz, 1H), 2,03 (d, J=5,58 Hz, 1H), 1,13 (t, J/=6,59 Hz, 6H). LC-MS: rt = 0,35 phut
(UPLC), m/z =209,3 [M+H]"
(S)-2-isopropyl-2,3.,4,5-tetrahydropyrido[2,3-f][ 1,4]oxazep-7-ol, dihydroclorua (XXVI-
4-b)

Hop chét XXVI-4-b duoc diéu ché theo so dd E, budc E, thay thé hop chat XXV-
1 bang hop chit XXV-4-b dé tao ra chit rin mau trang (2,4 g, hiéu suit 86%). '"H NMR
(MetanoL-ds) &: 7,89 (d, J=9,12 Hz, 1H), 7,03 (d, /=9,38 Hz, 1H), 4,60 (s, 2H), 4,07
(ddd, J=2.03, 5,32, 10,65 Hz, 1H), 3,77 (dd, J=2,15, 13,56 Hz, 1H), 3.59 (dd, /~10,77,
13,56 Hz, 1H), 1,95-2,14 (m, 1H), 1,03-1,23 (m, 6H). LC-MS: 1t = 0,36 phat (UPLC),
m/z =209,0 [M+H]"
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XXVI-5

Budc A: 1-(((6-clo-3-flopyridin-2-yl)metyl)amino)-2-metylprop-2-ol (XXIII-5)

Hop chat XXIII-5 dugc didu ché theo so dd E, budc B, thay thé hop chit XXII-
1 béng 1-amino-2-metylpropan-2-ol dé tao ra chét rin mau tréng nhat (38,2 g, hiéu suét
85%). 'H NMR (CDCls) &: 7,34-7,39 (t,1H), 7,20-7,24 (m,1H), 3,99 (s, 2H), 2,56 (s,
2H), 1,34 (s, 6H). LC-MS: rt = 0,83 phut (UPLC), m/z = 233,2 [M+H]"
Buéc B: tert-butyl-7-clo-2,2-dimetyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-
cacboxylat (XXIV-5)

Hop chit XXIV-5 dugc diéu ché theo so dd E, budc C, thay thé hop cht XXIII-
1 bang hop chét XXIII-5 dé tao ra chét rin mau vang (3,0 g, hiéu suat 65%). '"H NMR
(CDCL) &: 7,13-7,23 (m, 2H), 4,58-4,63 (d, 2H), 3,59-3,63 (m, 2H), 1,46 (s, 9H), 1,22
(s, 6H). LC-MS: rt = 1,13 phut (UPLC), m/z = 313,0 [M+H]"
Buéc C: fert-butyl-7-hydroxy-2,2-dimetyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-
4(5H)-cacboxylat (XXV-5)

Hop chit XX V-5 dugc didu ché theo so dd E, budce D, thay thé hop chat XXIV-
1 béng hop chit XXIV-5 dé tao ra chit rdn mau vang nhat (2,5 g, hiéu suét 53%). 'H
NMR (DMSO-ds) 8: 7,57-7,18 (d, 1H), 6,24-6,27 (d, 1H), 4,36 (s, 2H), 3,52 (s, 2H),
1,37 (s, 9H), 1,13 (s, 6H). LC-MS: rt = 0,82 phut (UPLC), m/z = 295,2 [M+H]"
Buéc D: 2.2-dimetyl-2,3,4,5-tetrahydropyrido[2,3-f][1,4]oxazep-7-0l, dihydroclorua
(XXVI-5)

Hop chat XXVI-5 duoc diéu ché theo so dd E, bude E, thay thé hop chit XXV-
1 bang hop chat XXV-5 dé tao ra chit ran mau tring (9,4 g, hiéu suit 93%). '"H NMR
(DMSO-ds) &: 11,19 (s, 2H), 10,26 (s, 2H), 7,46 (d, J= 9,2 Hz, 1H), 6,74 (d, /= 8,8 Hz,
1H), 4,23 (s, 2H), 3,33 (s, 2H), 1,30 (s, 6H). LC-MS: 1t = 0,62 phut (UPLC), m/z = 195,0
[M+H]"
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CF
o2

HO™ N7 \—NH

XXVI-6
Buée A: (S)-3-(((6-clo-3-flopyridin-2-yl)metyl)amino)-1,1,1-triflopropan-2-ol (XXIII-
6)

Hop chét XXIII-6 dugc didu ché theo so db E, bude B, thay thé hop chat XXII-
1 bang (S)-3-amino-1,1,1-triflopropan-2-ol dé tao ra chét rdn mau tring (5,5 g, hiéu suét
87%). "H NMR (DMSO-de) 8: 7,82 (t, J=8,7 Hz, 1H), 7,52 (dd, J=8,6, 3,3 Hz, 1H), 6,31
(d, J=6,3 Hz, 1H), 4,02-4,14 (m, 1H), 3,81-3,94 (m, 2H), 2,76-2,85 (m, 1H), 2,65-2,74
(m, 1H), 2,35 (br. s., 1H). LC-MS: 1t = 0,36 phut (UPLC), m/z = 273,1 /275,1 [M+H]*
Budéc B: (S)-fert-butyl-7-clo-2-(triflometyl)-2,3-dihydropyrido[2,3-/][1,4]oxazepin-
4(5H)-cacboxylat (XXIV-6)

Hop chét XXIV-6 dugc diéu ché theo so dd E, budc C, thay thé hop chét XXIII-
1 bang hop chat XXIII-6 dé tao ra chit rin mau vang (2,7 g, hiéu suét 38%). 'H NMR
(DMSO-de) 8: 7,58 (d, J=8,6 Hz, 1H), 742 (d, J=8,4 Hz, 1H), 5,05 (d, J=6,3 Hz, 1H),
4,67-4,78 (m, 1H), 4,52-4,65 (m, 1H), 3,85-4,04 (m, 2H), 1,11-1,49 (m, 9H). LC-MS: t
= 1,20 phut (UPLC), m/z =353,2/355,2 [M+H]"
Budce C: (S)-tert-butyl-7-hydroxy-2-(triflometyl)-2,3-dihydropyrido[2,3-
£][1,4]oxazepin-4(5H)-cacboxylat (XXV-6)

Hop chit XXV-6 dugc didu ché theo so db E, buéc D, thay thé hop chat XXIV-
1 bang hop chit XXTV-6 dé tao ra chit rin mau trang nhat (0,54 g, hiéu sudt 30%). 'H
NMR (DMSO-ds) : 11,27 (br. s., 1H), 7,31 (d, J=9,1 Hz, 1H), 6,33 (d, J=9.1 Hz, 1H),
4,53-4,75 (m, 2H), 4,36-4,47 (m, 1H), 3,98 (d, J=12,4 Hz, 1H), 3,74 (d, J=9.4 Hz,1H),
1,37 (d, J=19,8 Hz, 9H). LC-MS: rt = 0,85 phut (UPLC), m/z = 335,3 [M+H]"
Budce D: (S)-2-(triflometyl)-2,3,4,5-tetrahydropyrido[2,3-f][ 1,4]oxazepin-7-ol,
dihydroclorua (XXVI-6)

Hop chét XXVI-6 dugc didu ché theo so dd E, buée E, thay thé hop chat XXV-
| bing hop chit XXV-6 dé tao ra chat rin mau be (0,33 g, hiéu sudt 66%). 'H NMR
(MetanoL-d4) 8: 7,56 (d, J=9,1 Hz, 1H), 6,70 (d, J=9,1 Hz, 1H), 4,77-4,86 (m, 1H), 4,57-
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4,63 (m, 1H), 4,41-4,48 (m, 1H), 3,99 (d, J=2,0 Hz, 1H), 3,95 (d, =2,0 Hz, 1H), 3,79
(s, 1H), 3,76 (d, J=2,8 Hz, 1H), 3,73 (s, 1H). LC-MS: rt = 0,30 phit (UPLC), m/z =
235,2 [M+H]*

CF
o\g 8
l X
HO™ N7 \—NH

XXVI-7

Buéc A: (R)-3-(((6-bromo-3-flopyridin-2-yl)metyl)amino)-1,1,1-triflopropan-2-ol
(XXIH-7)

Hop chat XXIII-7 dugc didu ché theo so dd E, budc B, thay thé hop chat XXII-
1 béng (R)-3-amino-1,1,1-triflopropan-2-ol dé tao ra chét rin khong mau (16,6 g, hiéu
suét 97%). 'H NMR (DMSO-de) 8: 7,69-7,77 (m, 1H), 7,62-7,66 (m, 1H), 6,29 (d, J=6,4
Hz, 1H), 4,07 (td, J=11,3, 3,3 Hz, 1H), 3,88 (br. s., 2H), 2,75-2,85 (m, 1H), 2,65-2,74
(m, 1H), 2,34 (d, J=1,7 Hz, 1H). LC-MS: rt = 0,41 phut (UPLC), m/z = 319,0 [M+H]"
Buéc B: (R)-tert-butyl-7-bromo-2-(triflometyl)-2,3-dihydropyrido[2,3-f][1,4]oxazepin-
4(5H)-cacboxylat (XXIV-7)

Hop chét XXIV-7 dugc didu ché theo so dd E, bude D, thay thé hop chat XXIII-
| bing hop chét XXIII-7 dé tao ra ddu mau vang (3,79 g, hiéu sudt 18%). '"H NMR
(DMSO-ds) 8: 7,51-7,56 (m, 1H), 7,45-7,49 (m, 1H), 5,07 (br. s., 1H), 4,59 (br. s., 1H),
3,92 (d, J=8,6 Hz, 1H), 2,68 (s, 1H), 2,33 (d, J=2,0 Hz, 1H), 1,15-1,48 (m, 9H). LC-MS:
rt = 1,22 phut (UPLC), m/z = 342,9 [M-Bu]’

Budce C: (R)-tert-butyl-7-hydroxy-2-(triflometyl)-2,3-dihydropyrido[2,3-
f1[1,4]oxazepin-4(5 H)-cacboxylat (XXV-7)

Hop chit XX V-7 duoc diéu ché theo so dd E, budc D, thay thé hop chat XXIV-
1 bing hop chit XXIV-7 dé tao ra chit rdn mau be (2,66 g, hiéu suat 83%). 'H NMR
(DMSO-dg) 8: 10,81-11,85 (m, 1H), 7,30 (d, J=9,0 Hz, 1H), 6,33 (br. s., 1H), 4,52-4,75
(m, 2H), 4,36-4,46 (m, 1H), 3,98 (d, J=13,2 Hz, 1H), 3,72 (br. s., 1H), 1,36 (d, J=18,3
Hz, 9H). LC-MS: rt = 0,84 phut (UPLC), m/z = 335,1 [M+H]"
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Budce D: (R)-2-(triflometyl)-2,3,4,5-tetrahydropyrido[2,3-f][ 1,4]oxazepin-7-ol,
dihydroclorua (XXVI-7)

Hop chéat XXVI-7 duoc didu ché theo so dd E, budc E, thay thé hop chit XX V-
1 bing hop chit XXV-7 dé tao ra chat rin mau be (2,24 g, hiéu suat 92%). '"H NMR
(MetanoL-ds) 8: 7,61 (d, J=9,0 Hz, 1H), 6,76 (d, J=9,3 Hz, 1H), 4,82 (ddd, J=10,9, 6,2,
2,2 Hz, 1H), 4,39-4,67 (m, 2H), 3,97 (dd, J=13.6, 2,1 Hz, 1H), 3,77 (dd, J=13,7, 11,0
Hz, 1H), 3,68 (s, 2H). LC-MS: 1t = 0,31 phutt (UPLC), m/z = 235,1 [M+H]"

XXVI-8

Budc A: (R)-1-(((6-clo-3,5-diflopyridin-2-yl)metyl)amino)butan-2-ol (XXIII-8)

Hop chit XXIII-8 dugc didu ché theo so dd E, budc B, thay thé 6-clo-3-
tlopicolinaldehyt bang 6-clo-3,5-diflopicolinaldehyt dé tao ra chit ran mau vang (2,3 g,
hiéu suit 31%). "H NMR (CDCls) &: 7,31-7,35 (t, 1H), 4,15 (br. s., 2H), 3,97-4,01 (m,
2H), 3,65-3,71 (m, 1H), 2,80-2,84 (dd, 1H), 2,55-2,66 (dd, 1H), 1,47-1,58 (m, 2H), 1,26~
1,28 (t, 3H). LC-MS: rt = 0,78 phut (UPLC), m/z = 251,0 [M+H]"

Budc B: tert-butyl (R)-7-clo-2-etyl-8-flo-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5H)-
cacboxylat (XXIV-8)

Hop chat XXIV-8 duoc didu ché theo so dd E, buée D, thay thé hgp chat XXIII-
| bing hop chit XXIII-8 dé tao ra ddu mau nau (1,43 g, hiéu sudt 62%). 'H NMR
(CDCL) &: 7,15-7,18 (d, 1H), 4,73-4,78 (m, 1H), 4,44-4,49 (m, 1H), 3,87-3,99 (m, 2H),
3,47-3,50 (m, 1H), 1,61-1,78 (m, 2H), 1,42 (s, 9H), 1,08-1,13 (t, 3H). LC-MS: rt = 1,95
phat (UPLC), m/z =275,1 [M-Bu]"

Budce C: fert-butyl (R)-2-etyl-8-flo-7-hydroxy-2,3-dihydropyrido[2,3-/][1,4]oxazepin-
4(5H)-cacboxylat (XXV-8)

Hop chit XX V-8 duoc diéu ché theo so dd E, budc D, thay thé hop chat XXIV-
1 béng hop chat XXIV-8 dé tao ra chét rin mau tréng (1,1 g, hiéu suét 90%). '"H NMR
(CDCls) &: 7,14-7,16 (d, 1H), 4,75-4,79 (d, 1H), 4,25-4,33 (dd, 2H), 3,63-3,68 (m, 1H),
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3,14-3,20 (m, 1H), 3,14-3,20 (m, 1H), 1,59-1,70 (m, 2H), 1,43 (s, 9H), 1,07-1,11 (t, 3H).
LC-MS: rt = 1,24 phut (UPLC), m/z = 313,1 [M+H]"

Budce D: (R)-2-etyl-8-flo-2,3,4,5-tetrahydropyrido[2,3-/][ 1,4 ]Joxazepin-7-ol,
dihydroclorua (XXVI-8)

Hop chit XXVI-8 dugc didu ché theo so dd E, budc E, thay thé hop chat XX V-
1 bing hop chét XX V-8 d& tao ra chét rin mau tring (0,70 g, hi€u suat 96%). 'H NMR
(MetanoL-ds) &: 7,36 - 7,38 (m, 1H), 4,40 - 4,44 (m, 1H), 4,27 - 4,30 (m, 1H), 3,91 -
3,96 (m, 1H), 3,60 - 3,63 (m, 1H),3,35 - 3,41 (m, 1H), 1,69 - 1,76 (m, 2H), 1,11 - 1,16
(m, 3H). LC-MS: rt = 0,58 phiit (UPLC), m/z = 213,1 [M+H]*

o)
X
HO” N~ \—NH

XXVI-9
Buéc A: (S)-1-(((6-bromo-3-flopyridin-2-yl)metyl)amino)propan-2-ol (XXIII-9)

Hop cht XXII1-9 duoc diéu ché theo so dd E, budce B, thay thé 6-clo-3-flopicolinaldehyt
bang 6-bromo-3-flopicolinaldehyt va XXII-1 bang (S)-1-aminopropan-2-ol dé tao ra
chit rén khong mau (22,6 g, hidu sudt 70%). '"H NMR (DMSO-ds) &: 7,68-7,74 (m, 1H),
7,59-7,65 (m, 1H), 4,49 (d, J=4,4 Hz, 1H), 3,81 (d, J=3,7 Hz, 2H), 3,62-3,72 (m, 1H),
2,39-2,47 (m, 3H), 1,03 (d, J=6,4 Hz, 3H). LC-MS: rt = 0,31 phut (UPLC), m/z = 263,1
/265,1 [M+H]"
Budc B: tert-butyl (S)-7-bromo-2-metyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5 H)-
cacboxylat (XXIV-9)

Hop chat XXIV-9 dugc diéu ché theo so dd E, bude D, thay thé hop chat XXIII-
1 bang hop chét XXIII-9 dé tao ra diu mau vang (1,3 g, hidu sudt 4%). 'H NMR (DMSO-
de) 8: 7,45 (d, J=8,3 Hz, 1H), 7,32 (d, J=8.,3 Hz, 1H), 4,57-4,70 (m, 1H), 4,19-4,43 (m,
1H), 3,51-3,70 (m, 2H), 3,34 (s, 1H), 1,21-1,41 (m, 12H). LC-MS: rt = 1,09 phut
(UPLC), m/z = 345,1 [M+H]";
Buéc C: tert-butyl (S)-7-hydroxy-2-metyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-
4(5H)-cacboxylat (XXV-9)
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Hop chat XXV-9 dugc didu ché theo so dd E, budce D, thay thé hop chat XXIV-
| bing hop chit XXIV-9 dé tao ra chét rin mau be (0,64 g, hi¢u sut 60%). '"H NMR
(DMSO-dg) 8: 11,19 (br. s., 1H), 7,21 (d, J=9,3 Hz, 1H), 6,24 (d, J=8,1 Hz, 1H), 4,42-
4,55 (m, 1H), 4,24-4,41 (m, 1H), 3,88-4,09 (m, 1H), 3,69 (d, J=13,9 Hz, 1H), 3,40 (d,
1=10,5 Hz, 1H), 1,35 (d, J=15,9 Hz, 9H), 1,20 (br. s., 3H). LC-MS: rt = 0,67 phit
(UPLC), m/z =281,2 [M+H]"

Buéc D: (S)-2-metyl-2,3,4,5-tetrahydropyrido[2,3-/][1,4]oxazepin-7-ol, hydroclorua
(XXVI-9) |

Hop chat XXVI-9 dugc didu ché theo so dd E, budc E, thay thé hop chit XXV-
| bing hop chét XXV-9 dé tao ra chat rin mau be (0,45 g, hiéu suat 92%). 'H NMR
(DMSO-ds) 5: 9,94 (br. s., 1H), 9,59 (br. s., 1H), 7,36 (d, J=9,0 Hz, 1H), 6,50 (d, ]=9,0
Hz, 1H), 4,30 (dd, J=14,4, 9,0 Hz, 1H), 4,04-4,18 (m, 2H), 3,52 (br. s., 1H), 3,13-3,27
(m, 1H), 1,33 (d, J=6,4 Hz, 3H). LC-MS: rt = 0,21 phut (UPLC), m/z = 181,0 [M+H]

(0]
X
)
HO” °N NH
XXVI-10

Buéc A: 1-(((6-clo-3-flopyridin-2-yl)metyl)amino)ethan-2-ol (XXIII-10)

Hop chét XXIII-10 dugc didu ché theo so dd E, buéc B, thay thé XXII-1 bang 2-
aminopropan-1-ol dé tao ra chat rin mau vang (3,37 g, hiéu suét 52%). 'H NMR
(DMSO-ds) &: 7,81 (t, J=8,74 Hz, 1H), 7,50 (dd, J=3,30, 8,62 Hz, 1H), 4,53 (t, J=5,07
Hz, 1H), 3,82 (d, J=2,03 Hz, 2H), 3,46 (q, J/=5,32 Hz, 2H), 2,61 (1,J=5,70 Hz, 2H), 2,19
(br. s., 1H). LC-MS: rt = 0,17 phut (UPLC), m/z = 205.3 [M+H]*

Buéc B: tert-butyl 7 -clo-2,3-dihydropyrido[2,3-/][ 1,4]oxazepin-4(5H)-cacboxylat
(XXIV-10)

Hop chét XXIV-10 dugc diéu ché theo so dd E, bude D, thay thé hop chat XXIII-
1 bing hop cht XXIII-10 dé tao ra chét rin mau vang nhat (2,09 g, hiéu suat 43%). 'H
NMR (DMSO-de) 8: 7,43 (d, J=8,62 Hz, 1H), 7,31-7,36 (m, 1H), 4,63 (d, J/=19,77 Hz,
2H), 4,25 (br. s., 2H), 3,74 (br. s., 2H), 1,13-1,48 (m, 9H). LC-MS: rt = 0,97 phut
(UPLC), m/z = 229,2 (M-tBu)+).
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Budc C: tert-butyl 7-hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-cacboxylat
(XXV-10)

Hop chit XXV-10 dugc diu ché theo so dd E, budce D, thay thé hop chat XXIV-
1 bang hop chat XXIV-10 dé tao ra chit ran mau be (1,16 g, hiéu suit 63%). '"H NMR
(DMSO-d) &: 11,13 (br. s., 1H), 7,22 (d, J=9,3 Hz, 1H), 6,25 (d, J=9,0 Hz, 1H), 4,43
(br. s., 2H), 4,00 (br. s., 2H), 3,66 (br. s., 2H), 1,35 (d, J=15,4 Hz, 9H). LC-MS: 1t =
0,58 phat (UPLC), m/z =267,2 [M+H]"
Budce D: 2,3,4,5-tetrahydropyrido[2,3-/][1,4]oxazepin-7-ol, dihydroclorua (XXVI-10)

Hop chit XXVI-10 dugc diéu ché theo so dd E, bude E, thay thé hgp chat XX V-
1 bang hop chit XXV-10 d tao ra chét rdn mau trang (1,03 g, hiéu suit 96%). '"H NMR
(DMSO-dg) 8: 6,96 (d, J=9,3 Hz, 1H), 6,10 (d, J=9,3 Hz, 1H), 3,99-4,19 (m, 5H), 3,55
(dt, J=4,5, 2,4 Hz, 2H), 2,90 (dt, J=4,5, 2,4 Hz, 2H). LC-MS: rt = 0,09 phut (UPLC),
m/z= 1672 [M+H]"

o—= o-.,
oy o0
HO” N7 \—NH HO™ N7 N~NH

XXVI-11-a XXVI-11-b
Budc A: 1-(((6-clo-3-flopyridin-2-yl)metyl)amino)-2-metylbutan-2-ol (XXIII-11)

Hop chat XXIII-11 duge diéu ché theo so dd E, bude B, thay thé hop chat XXII-
1 bang 1-amino-2-metylbutan-2-ol dé tao ra diu mau nau (12 g, hiéu suit 83%). 'H
NMR (CDCls) &: 7,37-7,42 (t, 1H), 7,24-7,27 (dd, 1H), 5,20 (br. S, 2H), 4,03-4,03 (d,
2H), 2,57-2,76 (q, 2H), 1,46-1,59 (m, 2H), 1,17 (s, 3H), 0,85-0,98 (t, 3H). LC-MS: 1t =
0,72 phat (UPLC), m/z = 247,0 [M+H]"
Budce B: tert-butyl 7-clo-2-etyl-2-metyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-
cacboxylat (XXIV-11)

Hop chit XXIV-11 duogc diéu ché theo so dd E, budce C, thay thé hop chat XXIII-
1 bing hop chat XXIII-11 dé tao ra dAu mau nu (8,0 g, hidu suét 66%). Hop chat XXIV-
11 dugc stir dung nhu trong budce C.
Buéc C: tert-butyl 2-etyl-7-hydroxy-2-metyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-
4(5H)-cacboxylat (XXV-11)
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Hop chét XXV-11 dugc didu ché theo so dd E, bude D, thay thé hop chat XXIV-
1 bang hop chit XXIV-11 dé tao ra chit rin mau vang (0,64 g, hiéu suit 26%). 'H NMR
(CDCL3) &: 7,18-7,24 (m, 1H), 6,39-6,43 (m, 1H), 4,59-4,63 (d, 1H), 4,36-4,40 (d, 1H),
3,64-3,83 (dd, 1H), 3,43-3,48 (d, 1H), 1,50-1,66 (m, 2H), 1,44 (s, 9H), 1,09-1,11 (d,
3H), 0,99-1,02 (t, 3H). LC-MS: rt = 0,92 phut (UPLC), m/z = 309,1 [M+H]". Hop chét
XXIV-11 duge hoa tan trong MeOH va céc chat ddng phan ddi anh dugc tach bang
phuong phap HPLC khong dbi xtmg (Lux 5u Celluloes-3,AXIA) rira giai bang gradient
g6m hexan-MeOH, dé tao ra hop chit XXIV-11-ala chét rin mau vang (0,27 g, 42%)
va hop chit XXIV-11-b 14 chét rin mau vang (0,265 g, 41%).
tert-butyl (R)-2-etyl-7-hydroxy-2-metyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-
cacboxylat (XXIV-11-a)

IH NMR (CDCls) &: 7,18-7,25 (m, 1H), 6,40-6,44 (m, 1H), 4,57-4,62 (m, 1H),
4,35-4,39 (d, 1H), 3,64-3,84 (dd, 1H), 3,42-3,48 (m, 1H), 1,50-1,67 (m, 2H),1,45 (s,
9H), 1,09-1,11 (m, 3H), 0,90-1,05 (t, 3H). LC-MS: rt = 0,98 phut (UPLC), m/z = 253,2
[(M-tBu)+H]"
tert-butyl (S)-2-etyl-7-hydroxy-2-metyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-
cacboxylat (XXIV-11-b)

'H NMR (CDCl3) &: 7,22-7,27 (m, 1H), 6,47-6,49 (d, 1H), 4,56-4,62 (m, 1H),
4.34-4.40 (m, 1H), 3,65-3,85 (dd, 1H), 3,44-3.49 (m, 1H), 1,54-1,67 (m, 2H),1,46 (s,
9H), 1,10-1,11 (m, 3H), 0,99-1,03 (t, 3H). LC-MS: rt = 0,98 phut (UPLC), m/z = 2532
[(M-tBu)+H]

Budce D: (R)-2-etyl-2-metyl-2,3,4,5-tetrahydropyrido[2,3-f][ 1,4]oxazepin-7-ol,
dihydroclorua (XXVI-11-a)

Hop chidt XXVI-11-a dugc diéu ché theo so dd E, buéc E, thay thé hop chét
XXV-1 bang hop chit XXV-11-a dé tao ra chat rén mau trang (0,173 g, hiéu suit 81%).
IH NMR (CD;OD) &: 7,78 (d, J = 4,0 Hz, 1H), 6,96 (d, J= 4,0 Hz, 1H), 4,35 - 4,54 (m,
2H), 3,56 (s, 2H), 1,60 - 1,85 (m, 2H), 1,33 (s, 3H), 1,04 - 1,19 (m, 3H). LC-MS: rt =
0,54 phut (UPLC), m/z =209,1 [M+H]"
(S)-2-etyl-2-metyl-2,3,4,5-tetrahydropyrido[2,3-/][1,4]oxazepin-7-ol,  dihydroclorua
(XXVI-11-b)
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Hop chit XXVI-11-b dugc didu ché theo so dd E, budc E, thay thé hop chét
XXV-1 bang hop chat XXV-11-b dé tao ra chit rin mau trang (0,179 g, hiéu suit 81%).
'H NMR (CDsOD) &: 7,88 (d, J= 4,0 Hz, 1H), 7,06 (d, J= 4,0 Hz, 1H), 4,45 - 4,58 (m,
2H), 3,57 (s, 2H),1,68 - 1,87 (m, 2H), 1,34 (s, 3H), 1,04 - 1,08 (m, 3H) . LC-MS: 1t =
0,54 phat (UPLC), m/z =209,1 [M+H]"

0
HO™ N7 \—NH

XXVI-12

Budc A: 1-(6-bromo-3-flopyridin-2-yl)-N-(2,4-dimetoxybenzyl)metanamin (XXX)

B6 sung 6-bromo-3-flopicolinaldehyt (11,7 g, 57,6 mmol), tiép theo la axit axetic
(3,30 mL, 57,6 mmol) vao dung dich chwra (2,4-dimetoxyphenyl)metanamin (10,6 g,
63,4 mmol) trong diclometan (150 mL), hdn hop phén tmg dwgc 1am lanh trong bé nudc
d4, duoc bd sung natri triaxetoxyborohydrua (18,3 g, 86 mmol) vao d6. Chau nuéc da
duoc loai bo, va hon hgp phéan tmg duoc khudy & nhiét do trong phong trong 2 gio. Hoén
hop phan ing dugc lam dung tir tir bang Na,COs bio hoa cho t6i khi dat toi do pH 7,
céc 16p dugc tach riéng, pha nude duoc chiét béng DCM, cac phén hitu co duoc két hop,
duogc 1am kho trén Na»SOs, duge loc, va dung moi duoc lam bay hoi trong diéu kién ap
sut giam. Chét rén tho duogc tinh ché bang phuong phép sdc ky cot nhanh (100% hexan
sang 50% EtOAc) dé tao ra hop chat XXX la dau mau vang nhat (12,6 g, 62%). '"H NMR
(DMSO-ds) &: 7,63-7,69 (m, 1H), 7,56-7,60 (m, 1H), 7,18 (d, J=8,3 Hz, 1H), 6,50 (d,
J=2.4 Hz, 1H), 6,45 (dd, J=8,2, 2,3 Hz, 1H), 3,71-3,78 (m, 9H), 3,62 (s, 2H), 2,39 (br.
s., 1H). LC-MS: rt = 0,59 phiat (UPLC), m/z = 355,1 [M+H]"
Budce B: 1-((((6-bromo-3-flopyridin-2-yl)metyl)(2,4-dimetoxybenzyl)amino)-
metyl)xyclobutan-1-ol (XXXI-1)

B6 sung 1-oxaspiro[2,3]hexan (0,66 g, 7,84 mmol) vao dung dich chira hop chat
XXX (1,99 g, 5,60 mmol), trong metanol (9 mL) va hdn hop phan tmg dugc khudy &
nhiét do 60°C trong 3 gio. Dung mdi duoc lam bay hoi trong diéu kién 4p suat giam va
phﬁn con lai dugc lam kho qua dém trong diéu kién chan khong cao dé taora hop chét
XXXI-1 14 ddu mau vang nhat (2,3 g, 93%). 'H NMR (DMSO-ds) &: 7,58-7,68 (m, 2H),
7,30 (d, J=8,3 Hz, 1H), 6,46-6,49 (m, 1H), 6,45 (d, J=2,4 Hz, 1H), 4,84 (s, 1H), 3,78 (d,
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J=1,2 Hz, 2H), 3,74 (s, 3H), 3,70 (s, 3H), 3,68 (s, 2H), 2,63 (s, 2H), 1,73-1,90 (m, 4H),
1,42-1,57 (m, 1H), 1,08 (dt, J=10,6, 8,9 Hz, 1H). LC-MS: rt = 0,78 phut (UPLC), m/z =
441,1 [M+H]"

Buge C: 7'-bromo-4'-(2,4-dimetoxybenzyl)-4',5'-dihydro-3'H-spiro[xyclobutan-1,2'-
pyrido[2,3-f][1,4]oxazepin] (XXXII-1)

Dung dich chira hop chit XXXI-1 (2,30 g, 5,24 mmol), trong N,N-
dimetylformamit (20 mL), lam lanh xuéng nhiét do 0 °C, duoc bd sung 60% natri hydrua
(0,314 g, 7,85 mmol) theo mot phﬁn, chau nudc da duge loai bo, va hén hop phan ung
duoc khudy o nhiét d6 trong phong trong 24 gio. Hon hop phan tng dugce 1am diung
b%lng H»O, duoc chiét béng EtOAc (2x), cac phﬁn chiét hitu co duoge két hop, dugc rua
bing nuéc mudi, duge 1am kho trén Na,SO4, dugc loc va dung moi duge lam bay hoi
trong diéu kién ap suat giam. Phén con lai thd dugc tinh ché bang phuong phap sac ky
cot nhanh (100% hexan sang 100% EtOAc) dé tao ra hop chat XXXII-1 1a diu mau vang
(1,61 g, 73%). '"H NMR (DMSO-de) &: 7,35-7,50 (m, 2H), 7,23 (d, J=8,3 Hz, 1H), 6,57
(d, J=2,2 Hz, 1H), 6,52 (dd, J=8.3, 2.4 Hz, 1H), 3,77 (d, J=4,6 Hz, 6H), 3,67 (s, 4H),
2,91 (s, 2H), 1,88-2,03 (m, 4H), 1,75-1,87 (m, 1H), 1,51 (dt, J=10.9, 8,7 Hz, 1H). LC-
MS: rt = 0,72 phit (UPLC), m/z = 421,3 [M+H]"

Budc D: 4'-(2,4-dimetoxybenzyl)-4’,5'—dihydr0-3'H—spiro[xyclobutan—1,2'-pyrid0[2,3-
f1[1,4]oxazepin]-7'"-ol (XXXIII-1)

Binh thét ¢b thé tich 100 mL duoc thdi vao bing N», bd sung vao do Pdx(dba)s
(0,176 g, 0,192 mmol) va ‘BuXPhos (0,326 g, 0,768 mmol) tiép theo 1a dung dich chura
hop chat XXXII-1 (1,610 g, 3,84 mmol), trong dioxan (15 mL) va KOH (0,646 g, 11,52
mmol) trong nude (15 mL), va hdn hop phan tmg dugc gia nhiét trong mdi truong N2 &
nhiét do 100 °C trong 18 gio. Hon hop phan tmg dugc lam lanh xubng nhiét do trong
phong, dugc co trong diéu kién 4p sut giam, duoc pha loang bang H>O va do pH cua
pha nude dugc didu chinh t6i ~6 bang HCI IN. Pha nuge dugce chiét bang EtOAc (3x),
c4c phan chiét két hop dugc 1am kho trén NaxSOs, dugce loc va dung moi duge lam bay
hoi trong diéu kién ap suét giam. Phan con lai tho duoc tinh ché bang phuong phap sdc
ky cot nhanh (100% hexan sang 100% 3:1 EtOAc-EtOH/heptan) dé tao ra hop chét
XXXIII-1 14 chit rin mau nau nhat (311,7 mg, 23%). "H NMR (DMSO-dg) 8: 11,06 (br.
s., 1H), 7,15-7,29 (m, 2H), 6,46-6,61 (m, 2H), 6,22 (d, J=9,0 Hz, 1H), 3,77 (d, J=2,7 Hz,
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6H), 3,61 (s, 2H), 3,50 (s, 2H), 2,82 (s, 2H), 1,84-1,99 (m, 4H), 1,72-1,84 (m, 1H), 1,40-
1,56 (m, 1H). LC-MS: rt = 0,55 phat (UPLC), m/z = 357,2 [M+H]"

Buéc E: 4'5-dihydro-3'H-spiro[xyclobutan-1,2'-pyrido[2,3-f][1,4]oxazepin]-7'-0l,
dihydroclorua (XXVI-12)

B sung axit trifloaxetic (3 mL) vao hop chat XXXIII-1 (300 mg, 0,842 mmol)
va hén hop phan tng dugc gia nhiét ¢ nhiét do 80°C trong 2 gio. Hon hop phan tmg
duge 1am lanh xudng nhiét d trong phong va duoc co trong diéu kién ap suét giam va
duge tao ddng s6i véi CHCls (2X). Chét rin mau tia thd dwoc phén thanh EtOAc va 6N
HCI, huyén phu dugc loc, dugc rua béng H,0 va EtOAc, cac 16p dugc tach riéng, va
pha nudc dugce cho bay hoi trong didu kién ap sut giam. Chét ran mau tia dugc hoa tan
trong MeOH, cho bay hoi trong didu kién ap suit giam 2X, chét rin duoc hoa tan trong
moi trudng tbi thiéu chita MeOH, bb sung dietyl ete vao do, dung méi duoc lam bay hoi
trong diéu kién ap suét giam va bot dugc lam kho trong diéu kién chan khong dé tao ra
hop chit XXVI-12 1a chit rdn mau tia
(237 mg, 101%). '"H NMR (MetanoL-ds) ™: 7,86 (d, J=9,3 Hz, 1H), 6,95 (d, ]=9,3 Hz,
1H), 4,44 (s, 2H), 3,75 (s, 2H), 2,24-2,35 (m, 2H), 2,14-2,23 (m, 2H), 1,97-2,09 (m, 1H),
1,76-1,90 (m, 1H). LC-MS: rt = 0,30 phut (UPLC), m/z = 207,2 [M+H]"

o—"
)
HO™ >N N\—NH

XXVI-13
Budc A: (R)-1-(((6-bromo-3-flopyridin-2-yl)metyl)(2,4-dimetoxybenzyl)amino)-3,3-
dimetylbutan-2-ol (XXXI-2)

Hop chit XXXI-2 duogc didu ché theo so d6 G, buéc B, thay thé hop chét 1-
oxaspiro[2,3]hexan bang (R)-2-(tert-butyl)oxiran dé tao ra hop chit XXXI-2 12 chét rin
mau tring (13,4 g, 92%). '"H NMR (DMSO-ds) 8: 7,58-7,70 (m, 2H), 7,21 (d, J=8,3 Hz,
1H), 6,50 (d, J=2.,4 Hz, 1H), 6,45 (dd, J=8.2, 2,3 Hz, 1H), 4,03 (d, J=2,0 Hz, 1H), 3,76-
3,82 (m, 1H), 3,72 (d, J=13,2 Hz, 6H), 3,52-3,69 (m, 3H), 3,21-3,27 (m, 1H), 2,60 (dd,
J=12.8, 2.8 Hz, 1H), 2,36 (dd, J=12,8, 9,9 Hz, 1H), 0,75 (s, 9H). LC-MS: rt = 0,78 phut
(UPLC), m/z=457,3 [M+H]"
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Buéc B: (R)-7-bromo-2-(tert-butyl)-4-(2,4-dimetoxybenzyl)-2,3,4,5-
tetrahydropyrido[2,3-f][1,4]oxazepin (XXXII-2)

Hop chit XXXII-2 dugc didu ché theo so dd G, budce C, thay thé hop chat XXXI-
1 bing hop chét XXXI-2 dé tao ra hop chat XXXII-2 1a dau mau vang (4,69 g, 22%),
chira tap chit 25% hop chat XXX1-2. '"H NMR (DMSO-dg) ™: 7,58-7,69 (m, 1H), 7,31-
747 (m, 2H), 7,21 (d, J=8,3 Hz, 1H), 7,17 (d, ]=8,3 Hz, 1H), 6,54 (d, J=2,2 Hz, 1H),
6,47-6,51 (m, 1H), 6,45 (dd, J=8.,2, 2,3 Hz, 1H), 3,87 (s, 2H), 3,75 (d, J=5,4 Hz, TH),
3,71 (s, 2H), 3,63 (dd, J=8,4, 1,6 Hz, 1H), 3,56 (s, 2H), 3,05 (d, J=12,5 Hz, 1H), 2,85
(dd, 1=13,7, 10,3 Hz, 1H), 2,60 (dd, ]=12,7, 2,7 Hz, 1H), 2,37 (dd, J=12,8, 9,9 Hz, 1H),
0,96 (s, 9H), 0,75 (s, 4H). LC-MS: 1t = 0,84 phat (UPLC), m/z = 437,3 [M+H]"

Budc C:  (R)-2-(tert-butyl)-4-(2,4-dimetoxybenzyl)-2,3,4,5-tetrahydropyrido|2,3-
f1[1,4]oxazepin-7-ol (XXXIII-2)

Hop chit XXXIII-2 dugc diéu ché theo so dd G, budc D, thay thé hop chét
XXXII-1 bing hop chit XXXII-2 dé tao ra hop chit XXXIII-2 1a chit rén mau vang
(1,78 g, 45%). 'H NMR (MetanoL-ds) ™: 7,43 (d, J=9,5 Hz, 1H), 7,21 (d, J=8,1 Hz,
1H), 6,50-6,58 (m, 2H), 6,41 (d, J=9,5 Hz, 1H), 3,85-3,94 (m, 1H), 3,81 (s, 6H), 3,69
(d, J=2,0 Hz, 2H), 3,58 (dd, J=10,1, 1,3 Hz, 1H), 3,20 (d, J=13,9 Hz, 1H), 2,85 (dd,
J=14.1, 10,1 Hz, 1H), 1,00 (s, 9H). LC-MS: rt = 0,66 phut (UPLC), m/z=377,3 [M+H]"
Budc D: (R)-2-(tert-butyl)-2,3,4,5-tetrahydropyrido[2,3-f][ 1,4]oxazepin-7-ol (XXVI-
13)

Hop chit XXVI-13 duoc didu ché theo so dd G, buéc E, thay thé hop chat
XXXIII-1 bing hop chét XXXIII-2 dé tao ra hop chit XXVI-13 1a bot mau hong nhat
(1,20 g, 92%). 'H NMR (MetanoL-ds) ™: 7,83 (d, J=9.3 Hz, 1H), 6,96 (d, J=9,3 Hz,
1H), 4,58 (s, 2H), 3,96 (dd, I=11,0, 2,2 Hz, 1H), 3,81 (dd, J=13.4, 2,4 Hz, 1H), 3,60 (dd,
J=13.4, 11,0 Hz, 1H), 1,13 (s, 9H). LC-MS: rt = 0,43 phut (UPLC), m/z =223,3 [M+H]"

Vi du dieu che

Vi du 1: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(SH)-yl)metyl)-4-
metylphenyl)propanoic
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Vidul

Buge A: Etyl (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoat (XX VIII-1)

Bb sung thionyl clorua (1,05 mL, 14,3 mmol) vao dung dich chira hgp chat XIV
(2,64 g, 7,18 mmol) trong diclometan (20 mL) va hdn hop phan tmg dugc khudy & nhiét
do trong phong trong 4 gi. Dung moéi dugc lam bay hoi trong diu kién &p suét giam
va duoc tao déng s01 str dung cloroform (3x). Phén con lai duoc hoa tan trong axetonitril
(20 mL), bd sung XXVI-1 (2,32 g, 10,06 mmol) tiép theo la diisopropylamin (6,27 mL,
359 mmol) vao d6 va hdn hop phan ung duoc khudy & nhiét do
60°C trong 48 gid. Hon hop phan ung duogc lam lanh xubng nhiét do trong phong va
dung méi dugc lam bay hoi trong diéu kién 4p suét giam. Phan con lai dugc hoa tan
trong etyl axetat, dugc rua béng nudc (2x) va nude mubi, dugc 1am kho trén natri sulfat,
duoc loc va dung moi duge lam bay hoi trong diéu kién 4p suat giam. Phan con lai dugc
hoa tan trong DCM, dugc hép thu 1én cot silicagel dong goi sdn va tinh ché bang phuong
phap sic ky nhanh (SiO2, 120g, Gold) rira giai bang gradient gdbm 50% hexan-
3:1EtOAC/EtOH sang 100% 3:1 EtOAC/EtOH (20 phut) dé tao ra hop chat XX VIII-1 1a
bot méau tring (3,70 g, hiéu sudt 95%). '"H NMR (DMSO-de) &: 11,13 (br. s., 1H), 7,42-
7,57 (m, 2H), 7,26 (d, J=9,1 Hz, 1H), 7,09-7,13 (m, 2H), 7,04-7,08 (m, 1H), 6,25 (d,
J=9,1 Hz, 1H), 4,83 (t, J=8,0 Hz, 1H), 4,24 (s, 3H), 3,92 (q, J=7,1 Hz, 2H), 3.87 (d,
J=14,7 Hz, 1H), 3,64-3,74 (m, 2H), 3,45-3,58 (m, 2H), 3,06-3,22 (m, 2H), 2,75 (s, 3H),
2,54-2,71 (m, 2H), 2,21 (s, 3H), 1,28-1,41 (m, 1H), 1,05-1,15 (m, 1H), 1,01 (t, J=7.1
Hz, 3H), 0,80 (t, J=7,4 Hz, 3H). LC-MS: rt = 0,74 phut (UPLC), m/z = 544,2 [M+H]"
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Bude B: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5SH)-yl)metyl)-4-
metylphenyl)propanoic

Bb sung dung dich 5M chira NaOH (5,44 mL, 27,2 mmol) vao dung dich chira
hop chit XXVIII-1 (3,70 g, 6,81 mmol) trong etanol (30 mL) va hdn hop phan tng dugc
khudy & nhiét do 60 °C trong 24 gio. Hoén hop phan tmg duge cho 1am lanh xubng nhiét
do trong phong va dung méi duge 1lam bay hoi trong diéu kién ap suat giam. Chét rin
thu dugc dugce hoa tan trong H2O (Xép xi 20mL), dugc 1am lanh xuéng nhiét do 5 °C,
va do pH duoc diéu chinh t6i pH 5-6 st dung dung dich chira HC1 6N (bd sung timg
giot). Chét rin dugc loc, duge rira bang H>0, va 1am kho trong didu kién chan khong dé
tao ra vi du 1 1a chit rin mau tring (3,21 g, hiéu suét 91%). '"H NMR (MetanoL-ds) ™:
7,52 (q, J=8,8 Hz, 2H), 7,45 (d, J=9,4 Hz, 1H), 7,14-7,23 (m, 3H), 6,48 (d, J=9,4 Hz,
1H), 4,96 (t, J=7,9 Hz, 1H), 4,30 (s, 3H), 4,08 (d, J=13,4 Hz, 1H), 3,83 (d, J=4,8 Hz,
4H), 3,03-3,22 (m, 3H), 2,94 (br. s., 1H), 2,78 (s, 3H), 2,34 (s, 3H), 1,44-1,59 (m, 1H),
1,23-1,38 (m, 1H), 0,96 (t, I=7,4 Hz, 3H). LC-MS: 1t = 0,62 phit (UPLC), m/z = 516,2
[M+H]"

Theo quy trinh dugc md ta trong vi du 1 & trén va thay thé cac tdc nhan phan ting
thich hop, vat liéu khéi dAu va cac phuong phap tinh ché da biét ddi voi ngudi c6 hiéu
biét trung binh trong linh vuc, cdc hop chit sau theo sang ché duoc diéu ché:

Vi du 2: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-hydroxy-
2-isopropyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(SH)-yl)metyl)-4-
metylphenyl)propanoic

Budc A: Etyl (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-hydroxy-
2-isopropyl-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoat (XXVIII-4)
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Hop chit XXVIII-4 dugc diéu ché theo so dd F, budc A, thay thé hop chat XX VI-
| bing XXV1-4-b dé tao ra chét rin mau vang (0,181 g, hiéu sudt 68%). 'H NMR
(DMSO-ds) 8: 7,45-7,59 (m, 2H), 7,24 (d, J=9,3 Hz, 1H), 7,03-7,14 (m, 3H), 6,25 (br.
s., 1H), 4,80 (t, J=7,9 Hz, 1H), 4,24 (s, 3H), 3,65-3,96 (m, 4H), 3,44-3,57 (m, 3H), 3,13
(d, J=7,8 Hz, 2H), 2,59-2,77 (m, SH), 2,21 (s, 3H), 1,41-1,53 (m, 1H), 1,00 (t, J=7,2 Hz,
3H), 0,65-0,88 (m, 6H). LCMS: rt = 1,16 phit (UPLC), m/z = 558,3 [M+H]"

Buéc B: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-
hydroxy-2-isopropyl-2,3-dihydropyrido[2,3-f][1 ,4Joxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

Vi du 2 duoc didu ché theo so dd F, bude B, thay thé hop chdt XXVIII-1 bang
XXVIII-4 d& tao ra chét rin mau vang (0,057 g, hiéu sudt 60%). '"H NMR (DMSO-ds)
§: 11,63 (br. s., 2H), 7,44-7,57 (m, 2H), 7,25 (d, J=9,29 Hz, 1H), 7,09-7,15 (m, 1H),
7,07 (br. s., 2H), 6,24 (d, /=9,29 Hz, 1H), 4,78 (t, J=7,78 Hz, 1H), 4,24 (s, 3H), 3,66-
3,90 (m, 2H), 3,44-3,57 (m, 3H), 3,04 (d, /=7,53 Hz, 2H), 2,60-2,76 (m, SH), 2,21 (s,
3H), 1,47 (dd, J=6,27, 12,80 Hz, 1H), 0,82 (d, J/=6,78 Hz, 3H), 0,69 (d, /=6,78 Hz, 3H).
LC-MS: rt = 0,950 phut (UPLC), m/z = 530,2 [M+H]"

Vidu 3: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-7-hydroxy-
2-isopropyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(SH)-yl)metyl)-4-
metylphenyl)propanoic

o=

HO

Budc A: Etyl (R)-3-(1,4-dimetyl-1H-benzo[d][1 ,2,3]triazol-5-y1)-3-(3-(((R)-7-hydroxy-
2-isopropyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoat (XXVIII-5)
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Hop chat XXVIII-5 duge diéu ché theo so dd F, budce A, thay thé hop chét XX VI-
1 bing XXV1-4-a d& tao ra chdt rin mau tring (0,104 g, hiéu suat 70%). '"H NMR
(DMSO-dg) ™: 11,30 (br. s., 1H), 7,40-7,57 (m, 2H), 7,24 (d, J=9,3 Hz, 1H), 7,03-7,15
(m, 3H), 6,24 (br. s., 1H), 4,82 (t, J=8,0 Hz, 1H), 4,23 (s, 3H), 3,92 (q, J=7,0 Hz, 2H),
3,86 (d, J=14,8 Hz, 1H), 3,69 (d, J=14,8 Hz, 1H), 3,44-3,57 (m, 3H), 3,08-3,16 (m, 2H),
2,73 (s, 3H), 2,65 (br. s., 2H), 2,21 (s, 3H), 1,37 (d, J=6,5 Hz, 1H), 1,00 (t, J=7,0 Hz,
3H), 0,78 (d, J=6,5 Hz, 3H), 0,66 (d, J=6,8 Hz, 3H). LC-MS: rt = 1,14 phut (UPLC),
m/z=558,2 [M+H]"
Bugc B: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-7-
hydroxy-2-isopropyl-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(SH)-yDmetyl)-4-
metylphenyl)propanoic

Vi du 3 dugc diéu ché theo so dd F, budec B, thay thé hop chat XXVIII-1 béng
XXVIII-5 dé tao ra chit rin mau vang (0,054 g, hiéu sudt 54%). 'H NMR (DMSO-ds)
§: 11,66 (br. s., 2H), 7.39-7.57 (m. 2H), 7.24 (d, J=9,3 Hz, 1H). 7.03-7.14 (m, 3H), 6,24
(d,J=9,3 Hz, 1H), 4,80 (t, J=7,9 Hz, 1H), 4,23 (s, 3H), 3,64-3,90 (m, 2H), 3,44-3,57 (m,
3H), 3,03 (t, J=7,2 Hz, 2H), 2,73 (s, 3H), 2,65 (br. s., 2H), 2,22 (s, 3H), 1,29-1,41 (m,
1H), 0,78 (d, J=6,8 Hz, 3H), 0,65 (d, J=6,5 Hz, 3H). LC-MS: rt = 0,877 phit (UPLC),
m/z =504,2 [M+H]"

Vi du 4: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-7-hydroxy-
2-metyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

HO Vidu4d
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Budc A: Etyl (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3 -(((R)-7-hydroxy-
2-metyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoat (XX VIII-6)

Hop chét XXVIII-6 duogc didu ché theo so dd F, budc A, thay thé hop chat XX VI-
1 b%mg XXV1-3 dé tao ra bot mau da cam nhat (0,196 g, hi¢u suét 100%). 'H NMR
(DMSO-ds) &: 7,47-7,58 (m, 2H), 7,26 (d, J=9,4 Hz, 1H), 7,15 (s, 1H), 7,03-7,11 (m,
2H), 6,24 (d, J=7,6 Hz, 1H), 4,83 (t, J=8,0 Hz, 1H), 4,24 (s, 3H), 3,96-4,08 (m, 1H),
3,93 (q, J=7,1 Hz, 2H), 3,86 (d, J=14,7 Hz, 1H), 3,68 (d, J=14,7 Hz, 1H), 3,52 (s, 2H),
3,15 (dd, J=8.0, 3,4 Hz, 2H), 2,75 (s, 3H), 2,55-2,73 (m, 2H), 2,20 (s, 3H), 0,98-1,05
(m, 6H). LC-MS: rt = 0,69 phut (UPLC), m/z = 530,2 [M+H]"
Buéc B: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-((R)-7-
hydroxy-2-metyl-2,3-dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

Vi du 4 dugc didu ché theo so do F, budce B, thay thé hop chat XXVIII-1 béng
XXVIII-6 dé tao ra diu mau da cam (0,136 g, hidu suat 95%). 'H NMR (DMSO-de) &:
11,65 (br. s., 1H), 7,53-7,57 (m, 1H), 7,45-7,49 (m, 1H), 7,27 (d, J=9,4 Hz, 1H), 7,14
(s, 1H), 7,03-7,11 (m, 2H), 6,25 (d, J=9,1 Hz, 1H), 4,81 (1, =7,9 Hz, 1H), 4,24 (s, 3H),
3,96-4,06 (m, 1H), 3,87 (d, J=15,0 Hz, 1H), 3,67 (d, J=14,7 Hz, 1H), 3,53 (s, 2H), 3,18
(s, 2H), 2,97-3,13 (m, 2H), 2,74 (s, 3H), 2,66-2,73 (m, 1H), 2,60 (dd, J=14,2, 9.4 Hz,
1H), 2,20 (s, 3H), 1,02 (d, J=6,3 Hz, 3H). LC-MS: rt = 0,57 phut (UPLC), m/z = 5022
[M+H]"

Vidu 5: Axit (R)-3-(1,4-dimety1-lH-benzo[d][l,2,3]triazol-5-yl)-3-(3-((7-hydr0xy-2,2-
dimetyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoic
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Budc A: Etyl (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-((7-hydroxy-2,2-
dimetyl-2,3-dihydropyrido[2,3-/][ 1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoat (XXVIII-12)

Hop chat XXVIII-12 duoc didu ché theo so d6 F, budc A, thay thé hop chét
XXVI-1 bing XXV1-5 dé tao ra ddu mau da cam (0,152 g, hiéu suét 100%). 'H NMR
(DMSO-dg) &: 7,49-7,55 (m, 1H), 7,41-7,46 (m, 1H), 7,04-7,17 (m, 4H), 6,24 (br. s.,
1H), 4,83 (t, J=8,0 Hz, 1H), 4,23 (s, 3H), 3,93 (q, J=7,1 Hz, 2H), 3,53 (d, J=6,6 Hz, 4H),
3,15 (dd, I=10,0, 8,2 Hz, 2H), 2,71 (s, 3H), 2,21 (s, 3H), 0,93-1,05 (m, 9H). LC-MS: 1t
= 0,81 phat (UPLC), m/z = 544,3 [M+H]"

Bu6e B: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-((7-hydroxy-
2,2-dimetyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

Vi du 5 dugc diéu ché theo so dd F, budc B, thay thé hop chat XXVIII-1 bing
XXVII-12 dé tao ra chét rin mau da cam nhat (0,140 g, hidu suit 76%). 'H NMR
(DMSO-de) &: 11,58 (br. s., 2H), 7,50-7,54 (m, 1H), 7,42 (d, ]=8,6 Hz, 1H), 7,04-7,16
(m, 4H), 6,24 (d, J=9,1 Hz, 1H), 4,81 (t, J=7,9 Hz, 1H), 4,23 (s, 3H), 3,53 (d, J=6,8 Hz,
4H), 3,35 (br. s., 2H), 2,93-3,14 (m, 2H), 2,71 (s, 3H), 2,21 (s, 3H), 0,97 (d, J=13,2 Hz,
6H). LC-MS: rt = 0,66 phut (UPLC), m/z = 516,4 [M+H]"
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Vi du 6: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yI)-3-(3-(((S)-7-hydroxy-
2-(triflometyl)-2,3-dihydropyrido[2.3-/][ 1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoic

Vidué

Budc A: Etyl (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-hydroxy-
2-(triflometyl)-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoat (XXVIII-16)

Hop chit XXVIII-16 duoc diéu ché theo so d6 F, budc A, thay thé hop chét
XXVI-1 bing XXV1-6 dé tao ra diu mau vang (0,159 g, hiéu sudt 83%). 'H NMR
(DMSO-ds) ™: 11,32 (br. s., 1H), 7,51-7,59 (m, 2H), 7,39 (d, J=9.1 Hz, 1H), 7.28 (s,
1H), 7,03-7,14 (m, 2H), 6,34 (br. s., 1H), 4,77-4,90 (m, 2H), 4,24 (s, 3H), 4,04-4,13 (m,
1H), 3,91 (q, J=7,1 Hz, 2H), 3,79 (d, J=15,2 Hz, 1H), 3,51-3,65 (m, 2H), 3,05-3,22 (m,
2H), 2,95 (br. s., 2H), 2,74 (s, 3H), 2,22 (s, 3H), 1,00 (t, J=7,1 Hz, 3H). LC-MS: 1t =
1,06 phut (UPLC), m/z = 584,4 [M+H]*

Buéc B: Axit (R)-3-(1,4-dimetyl- 1 H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-hydroxy-
2-(triflometyl)-2,3-dihydropyrido[2,3-/][ 1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoic

Vi du 6 dugc diéu ché theo so do F, budc B, thay thé hop chat XXVIII-1 bang
XXVIII-16 dé tao ra chét rdn mau tring (0,072 g, hidu suit 49%). 'H NMR (DMSO-ds)
&: 11,80 (br. s., 2H), 7,53 (q, J=8,79 Hz, 2H), 7,38 (d, /=9,38 Hz, 1H), 7,27 (s, 1H),
7.03-7,12 (m, 2H), 6,33 (d, J=9,38 Hz, 1H), 4,72-4,92 (m, 2H), 4,24 (s, 3H), 4,06 (d,
J=1521Hz, 1H), 3,78 (d, J=14,95 Hz, 1H), 3,52-3,64 (m, 2H), 2,92-3,10 (m, 4H), 2,73
(s, 3H), 2,22 (s, 3H). LC-MS: rt = 0,94 phut (UPLC), m/z = 556,4 [M+H]"
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Vi du 7: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

— OH

{ -
HA Vidu7

Budc A: Etyl (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoat (XX VIII-18)

Hop chit XXVIII-18 duogc didu ché theo so dd F, budc A, thay thé hop chét
XXVI-1 bing XXV1-2 dé tao ra bot khong mau (0,250 g, hiéu suét 84%). 'H NMR
(DMSO-de) 8: 7,53-7,57 (m, 1H), 7,47-7,52 (m, 1H), 7,25 (d, J=9,1 Hz, 1H), 7,03-7,13
(m, 3H), 6,24 (br. s., 1H), 4,81 (t, J=8,0 Hz, 1H), 4,24 (s, 3H), 3,92 (q, J=7.1 Hz, 2H),
3,86 (d, J=14,7 Hz, 1H), 3,68 (d, J=13,7 Hz, 2H), 3,51 (d, J=4,3 Hz, 2H), 3,43-3,48 (m,
1H), 3,14 (d, J=7,9 Hz, 2H), 2,71 (s, 3H), 2,68 (s, 2H), 2,20 (s, 3H), 1,35 (br. s., 1H),
1,25 (br. s., 1H), 1,01 (t, J=7,1 Hz, 3H), 0,85 (t, ]=5,8 Hz, 3H). LC-MS: rt = 0,75 pht
(UPLC), m/z = 544,5 [M+H]"

Buéc B: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

Vi du 7 duoc didu ché theo so dd F, buéc B, thay thé hop chat XXVIII-1 bang
XXVIII-18 dé tao ra cht rdn mau nau (0,182 g, hiéu suit 77%). "H NMR (DMSO-ds)
8: 11,77 (br. s., 2H), 7,54 (d, J/=8,62 Hz, 1H), 7,47 (d, J=8,87 Hz, 1H), 7,25 (d, J=9,38
Hz, 1H), 6,96-7,13 (m, 3H), 6,24 (d, J=9,12 Hz, 1H), 4,79 (t, J=7,86 Hz, 1H), 4,23 (s,
3H), 3,79-3,87 (m, 1H), 3,60-3,73 (m, 2H), 3,41-3,58 (m, 2H), 2,92-3,10 (m, 2H), 2,71
(s, 3H), 2,54-2,70 (m, 2H), 2,20 (s, 3H), 1,30-1,45 (m, 1H), 1,10-1,21 (m, 1H), 0,82-
0,92 (m, 3H). LC-MS: rt = 0,62 phat (UPLC), m/z = 516,5 [M+H]"
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Vi du 8: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-7-hydroxy-
2-isopropyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

N N _OH

O=

HO Vidu8

Buéc A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-7-
hydroxy-2-isopropyl-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoat (XXVIII-9)

Hop chét XXVIII-9 duge didu ché theo so db F, budce A, thay thé hop chéat XIV
bing XVIII, va hop chit XXVI-1 bing XXVI-4-a d& tao ra chit rin mau trang (0,263 g,
hiéu suit 92%). '"H NMR (DMSO-de) &: 7,51-7,56 (m, 1H), 7,43-7,49 (m, 1H), 7,23 (d,
J=9.,1 Hz, 1H), 7,08-7,13 (m, 1H), 7,02-7,08 (m, 2H), 6,14-6,33 (m, 1H), 4,80 (t, J=7,9
Hz, 1H), 4,16-4,28 (m, 3H), 3,85 (d, J=15,0 Hz, 1H), 3,69 (d, J=14,7 Hz, 1H), 3,43-3,56
(m, 6H), 3,14 (d, J=8,1 Hz, 2H), 2,59-2,74 (m, 5H), 2,13-2,26 (m, 3H), 1,39-1,53 (m,
1H), 0,82 (d, J=6,8 Hz, 3H), 0,69 (d, J=6,6 Hz, 3H). LC-MS: rt = 0,76 phut (UPLC),
m/z =544,5 [M+H]"
Buéc B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3 ]triazol-5-yl)-3-(3-(((R)-7-hydroxy-
2-isopropyl-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

Vi du 8 dugc diéu ché theo so dd F, budc B, thay thé hop chit XXVIII-1 bang
XXVIII-9 dé tao ra chit rén mau nau (0,178 g, hiéu sudt 66%). 'H NMR (DMSO-dg) &:
11,56-11,84 (m, 2H), 7,53 (d, J=8,6 Hz, 1H), 7,45 (d, J=8,6 Hz, 1H), 7,23 (d, J=9,1 Hz,
1H), 7,10 (dd, I=7.9, 1,8 Hz, 1H), 7,02-7,07 (m, 2H), 6,23 (d, J=9,1 Hz, 1H), 4,78 (t,
J=7.9 Hz, 1H), 4,17-4,29 (m, 3H), 3,84 (d, J=14,7 Hz, 1H), 3,68 (d, J=14,7 Hz, 1H),
3,41-3,55 (m, 3H), 2,94-3,09 (m, 2H), 2,59-2,77 (m, 5H), 2,13-2,27 (m, 3H), 1,40-1,54
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(m, 1H), 0,82 (d, J=6,6 Hz, 3H), 0,70 (d, J=6,8 Hz, 3H). LC-MS: = 0,68 phut (UPLC),
m/z=530,5 [M+H]"

Vi du 9: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-hydroxy-
2-isopropyl-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic |

N N OH

HO Vidu9

Budc A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((S)-7-
hydroxy-2-isopropyl-2,3-dihydropyrido[2,3-f][ 1,4 ]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoat (XXVIII-10)

Hop chét XXVIII-10 duoc didu ché theo so dd F, budce A, thay thé hop chat XIV
bang XVIII, va hop chit XXVI-1 bang XXVI-4-b dé tao ra chét rin mau trang (0,267 g,
hiéu suit 90%). '"H NMR (DMSO-ds) 8: 7,52 (d, J=8,6 Hz, 1H), 7,41 (d, J=8,9 Hz, 1H),
7,23 (d, J=9,4 Hz, 1H), 7,09-7,15 (m, 1H), 7,02-7,08 (m, 2H), 6,10-6,36 (m, 1H), 4,82
(t, I=7,9 Hz, 1H), 4,16-4,29 (m, 3H), 3,85 (d, J=14,7 Hz, 1H), 3,68 (br d, J=15,2 Hz,
1H), 3,42-3,57 (m, 6H), 3,06-3,21 (m, 2H), 2,73 (s, 3H), 2,57-2,69 (m, 2H), 2,13-2,28
(m, 3H), 1,29-1,43(m, 1H), 0,77 (br d, J=6,6 Hz, 3H), 0,65 (br d, J=6,6 Hz, 3H). LC-
MS: rt = 0,74 phat (UPLC), m/z = 544,5 [M+H]"
Budc B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-hydroxy-
2-isopropyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

Vi du 9 duogc didu ché theo so dd F, buée B, thay thé hop chat XXVI-1 bang
XXVIII-10 dé tao ra chét rin mau nau (0,198 g, hidu suat 72%). 'H NMR (DMSO-de)
&: 11,53-11,92 (m, 2H), 7,52 (d, J=8,6 Hz, 1H), 7,40 (d, J=8,6 Hz, 1H), 7,23 (d, J=9,1
Hz, 1H), 7,08-7,13 (m, 1H), 7,02-7,07 (m, 2H), 6,23 (d, J=9,1 Hz, 1H), 4,79 (t, J=7.9
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Hz, 1H), 4,22 (s, 3H), 3,85 (d, J=14,7 Hz, 1H), 3,68 (d, J=15,0 Hz, 1H), 3,42-3,57 (m,
3H), 2,93-3,07 (m, 2H), 2,72 (s, 3H), 2,59-2,69 (m, 2H), 2,21 (s, 3H), 1,29-1,43 (m, 1H),
0,77 (d, J=6,6 Hz, 3H), 0,65 (d, ]=6,8 Hz, 3H). LC-MS: 1t = 0,67 phut (UPLC), m/z =
530,5 [M+H]*

Vi du 10: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

N \ _ OH

o=

Vidu 10

Buége A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoat (XXVIII-11)

Hop chat XXVIII-11 dugc didu ché theo so db F, budc A, thay thé hop chat XIV
bing XVIIL, va hop chit XXVI-1 bing XXV1-2 dé tao ra bot mau tréng (0,150 g, hiéu
suit 95%). 'H NMR (DMSO-dg) 8: 7,47-7,58 (m, 2H), 7,26 (d, J=9,1 Hz, 1H), 7,03-7,13
(m, 3H), 6,25 (br. s., 1H), 4,81 (t, J=7.9 Hz, 1H), 4,24 (s, 3H), 3,87 (d, J=14,7 Hz, 1H),
3,69 (d, J=14,4 Hz, 2H), 3,51 (d, J=4,8 Hz, 2H), 3,48 (s, 3H), 3,34 (s, 1H), 3,17 (d, J=8,1
Hz, 2H), 2,72 (s, 3H), 2,54-2,69 (m, 2H), 2,47 (d, J=1,8 Hz, 1H), 2,21 (s, 3H), 1,35 (dd,
J=14,6, 7,2 Hz, 1H), 1,12 (br. s., 1H), 0,85 (t, J=7,2 Hz, 3H). LC-MS: rt = 0,71 phut
(UPLC), m/z = 530,3 [M+H]"

Bude B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

Vi du 10 duoc diéu ché theo so dd F, bude B, thay thé hop chdt XXVIII-1 bang
XXVIIL-11 d tao ra chét rén mau tring (0,091 g, hiéu suit 61%). 'H NMR (DMSO-ds)
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5: 11,63 (br. s., 2H), 7,46-7,58 (m, 2H), 7,26 (d, J=9,1 Hz, 1H), 7,03-7,14 (m, 3H), 6,25
(d, J=9,4 Hz, 1H), 4,79 (t, J=7.9 Hz, 1H), 4,24 (s, 3H), 3,86 (d, J=15,0 Hz, 1H), 3,69 (d,
J=14,4 Hz, 2H), 3,45-3,57 (m, 2H), 3,05 (dd, J=7,7, 2,9 Hz, 2H), 2,72 (s, 3H), 2,54-2,70
(m, 2H), 2,47 (d, J=1,8 Hz, 1H), 2,21 (s, 3H), 1,29-1,43 (m, 1H), 1,12 (ddd, J=13.9, 7.4,
4,3 Hz, 1H), 0,85 (t, J=7,4 Hz, 3H). LC-MS: rt = 0,63 phit (UPLC), m/z = 516,2 [M+H]"
Vi du 11: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-((7-hydroxy-
2,2-dimetyl-2,3-dihydropyrido[2,3-/][ 1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

HO Vidull

Bugec A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-((7-hydroxy-
2,2-dimetyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5 H)-yl)metyl)-4-metylphenyl)-
propanoat (XXVIII-13)

Hop chit XXVIII-13 duoc didu ché theo so dd F, bude A, thay thé hop chat XIV
bing XVIIL va hop chit XXVI-1 bing XXV1-5 dé tao ra ddu mau da cam (0,202 g, hi¢u
sudt 100%). 'H NMR (DMSO-ds) &: 7,49-7,55 (m, 1H), 7,40-7,45 (m, 1H), 7,04-7,16
(m, 4H), 6,24 (br. s., 1H), 4,84 (1, J=7,9 Hz, 1H), 4,23 (s, 3H), 3,53 (d, J=7,4 Hz, 4H),
3,48 (s, 3H), 3,29-3,33 (m, 1H), 3,10-3,25 (m, 2H), 2,71 (s, 3H), 2,54 (s, 1H), 2,21 (s,
3H), 1,25 (br. s., 1H), 0,97 (d, J=11,4 Hz, 6H). LC-MS: rt = 0,76 phit (UPLC), m/z =
530,3 [M+H]"

Buéc B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-((7-hydroxy-2,2-
dimetyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

Vi du 11 duogc didu ché theo so dd F, budce B, thay thé hop chat XXVIII-1 bing
XXVIII-13 dé tao ra chit rén mau da cam nhat (0,165 g, hiéu suit 86%). '"H NMR
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(DMSO-de) 8: 11,61 (br. s., 2H), 7,49-7,54 (m, 1H), 7,42 (d, J=8,6 Hz, 1H), 7,03-7,16
(m, 4H), 6,24 (d, J=9,4 Hz, 1H), 4,81 (t, J=7,9 Hz, 1H), 4,23 (s, 3H), 3,53 (d, ]=6,8 Hz,
4H), 2,97-3,14 (m, 2H), 2,71 (s, 3H), 2,54 (s, 2H), 2,21 (s, 3H), 0,97 (d, J=13,2 Hz, 6H).
LC-MS: 1t = 0,67 phit (UPLC), m/z = 516,4 [M+H]*

Vi du 12: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

Bude A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoat (XXVIII-19)

Hop chat XXVIII-19 duge diéu ché theo so dd F, budc A, thay thé hop chét XIV
bing XVIIL, va hop chit XXVI-1 bang XXVI-2 d¢ tao ra bot khong mau (0,300 g, hi¢u
suit 80%). '"H NMR (DMSO-d) 8: 7,54 (d, J=8.,6 Hz, 1H), 7,44 (d, J=8,6 Hz, 1H), 7,25
(d, J79,1 Hz, 1H), 7,03-7,15 (m, 3H), 6,24 (br. s., 1H), 4,83 (t, J=8,0 Hz, 1H), 4,23 (s,
3H), 3,86 (d, J=14,7 Hz, 1H), 3,63-3,74 (m, 2H), 3,40-3,57 (m, SH), 3,31 (s, 1H), 3,16
(t, J=7,6 Hz, 2H), 2,74 (s, 3H), 2,54-2,69 (m, 2H), 2,21 (s, 3H), 1,33 (dd, J=14.1, 7.0
Hz, 1H), 0,79 (t, J=7,2 Hz, 3H). LC-MS: rt = 0,70 phut (UPLC), m/z = 530,6 [M+H]"
Bu6e B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((S)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

Vi du 12 dugc diéu ché theo so dd F, budce B, thay thé hop chat XXVIII-1 bang
XXVIII-19 @8 tao ra chét rén mau nau (0,152 g, hiéu sudt 56%). 'H NMR (DMSO-ds)
8: 11,65 (br. s., 2H), 7,54 (d, J=8,62 Hz, 1H), 7,43 (d, J=8,62 Hz, 1H), 7,25 (d, J=9,12
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Hz, 1H), 7,00-7,14 (m, 3H), 6,24 (d, /=9,38 Hz, 1H), 4,80 (t, J=7,73 Hz, 1H), 4,23 (s,
3H), 3,86 (d, J=14,70 Hz, 1H), 3,67 (d, /=14,45 Hz, 2H), 3,43-3,57 (m, 2H), 2,95-3,11
(m, 2H), 2,73 (s, 3H), 2,57-2,70 (m, 2H), 2,21 (s, 3H), 1,27-1,40 (m, J=7,20, 14,60 Hz,
1H), 1,04-1,13 (m, 1H), 0,74-0,83 (m, 3H). LC-MS: rt = 0,63 phut (UPLC), m/z =516,5
[M+H]"

Vi du 13: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2,2-

dimetyl propanoic

HO Vidul3

Budc A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2.2-
dimetylpropanoat (XXVIII-2)

Hop chét XXVIII-2 dugc didu ché theo so db F, bude A, thay thé hop chat XIV
bing XX dé tao ra bot mau vang (0,187 g, hiéu suét 63%). 'H NMR (DMSO-ds) 5: 11,40
(s, 1H), 7,61-7,67 (m, 1H), 7,54-7,59 (m, 1H), 7,26 (d, J=9,0 Hz, 1H), 7,01-7,15 (m,
3H), 6,24 (br. s., 1H), 4,73 (s, 1H), 4,25 (s, 3H), 3,88 (d, J=14,8 Hz, 1H), 3,59-3,76 (m,
2H), 3,52 (s, 2H), 3,37-3,43 (m, 4H), 2,65 (s, 3H), 2,55-2,62 (m, 1H), 2,21 (s, 3H), 1,25
(d, J=18,1 Hz, 6H), 1,10 (t, J=7,0 Hz, 2H), 0,83 (t, J=6,7 Hz, 3H). LC-MS: 1t = 1,15
phat (UPLC), m/z = 558,2 [M+H]"
Buéc B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2,2-

dimetyl propanoic

B6 sung dung dich chra lithi hydroxit (0,143 g, 5,97 mmol) trong nude (1 mL)
vao huyén phu chira hop chit XXVIII-2 (0,167 g, 0,29 mmol) trong metanol (2 mL) va

hon hop phan tng dugc gia nhiét ¢ nhiét do 120°C trong diéu kién chiéu xa vi song
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trong 1 gid. Hon hop phéan tmg dugc 1am lanh, dung mdi dugc lam bay hoi t6i trang thai
kho, chét ran con lai dugce hoa tan trong nuéc (10 mL) va d6 pH cta dung dich duogc
didu chinh bing HCl IN t6i d6 pH 5-6. Chat két tia mau trang dugc chiét bang etyl
axetat (3x), cac phﬁn chiét duoc két hop, dugc rira béng nudce, nudc mudi, duge 1am kho
trén natri sulfat, duoc loc va dung méi dugc lam bay hoi trong diéu kién ap suit giam.
Chét ran thd duoc hoa tan trong diclometan, dugc hép thu so bd 1é€n tién cot nhdi silicagel
va dugc tinh ché bang phuong phép sac ky silicagel (0-100% 3:1 EtOAc/EtOH-hexan)
dé tao ra vi du 13 1a chét rin mau tring (0,143 g, hiéu suét 84%). 'TH NMR (DMSO-ds)
&: 11,77 (br. s., 2H), 7,70 (d, J=8,8 Hz, 1H), 7,57 (d, J=8,8 Hz, 1H), 7,27 (d, J=9,3 Hz,
1H), 7,01-7,12 (m, 3H), 6,26 (d, J=9,3 Hz, 1H), 4,74 (s, 1H), 4,25 (s, 3H), 3,88 (d, J=14,8
Hz, 1H), 3,58-3,74 (m, 2H), 3,51 (s, 2H), 2,55-2,68 (m, 6H), 2,22 (s, 3H), 1,27-1,37 (m,
1H), 1,19-1,27 (m, 6H), 1,03 (ddd, J=13,9, 7.4, 4,0 Hz, 1H), 0,83 (t, J=7,3 Hz, 3H). LC-
MS: rt = 0,83 phut (UPLC), m/z = 544,6 [M+H]"

Vi du 14: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-7-
hydroxy-2-metyl-2,3-dihydropyrido[2,3-][ 1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)-2,2-dimetylpropanoic

HO Vi du 14

Buéc A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-7-
hydroxy-2-metyl-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)-2,2-dimetylpropanoat (XX VIII-3)

Hop chit XXVIII-3 duoc didu ché theo so d F, bude A, thay thé hop chat XIV
bang XX va hogp chiat XX VI-1 béng hop chit XXVI-3 dé tao ra bot mau da cam (7,43 g,
hiéu suét 99%). '"H NMR (DMSO-de) 3: 11,11 (br. s., 1H), 7,64-7,70 (m, 1H), 7,55-7,61
(m, 1H), 7,26 (d, J=9,1 Hz, 1H), 7,16 (s, 1H), 7,01-7,11 (m, 2H), 6,25 (d, J=8,6 Hz, 1H),
4,74 (s, 1H), 4,26 (s, 3H), 3,92-4,00 (m, 1H), 3,88 (d, J=14,7 Hz, 1H), 3,71 (d, J=14,7
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Hz, 1H), 3,53 (d, J=1,8 Hz, 2H), 3,42 (s, 3H), 2,66 (s, 4H), 2,54-2,64 (m, 2H), 2,21 (s,
3H), 1,27 (d, J=17,2 Hz, 6H), 0,97 (d, J=6,1 Hz, 3H). LC-MS: rt = 0,75 phut (UPLC),
m/z = 544,2 [M+H]"

Budce B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-7-hydroxy-
2-metyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2,2-

dimetylpropanoic

Vi du 14 dugc diéu ché theo so d6 F, bude B, thay thé hop chat XXVIII-1 béng
XXVIII-3 d& tao ra bot mau vang da cam (2,65 g, hiéu suat 36%). 'H NMR (DMSO-de)
§: 11,78 (br. s., 2H), 7,73 (d, J=8,9 Hz, 1H), 7,58 (d, J=8,9 Hz, 1H), 7,28 (d, J=9,1 Hz,
1H), 7,13 (s, 1H), 7,02-7,11 (m, 2H), 6,26 (d, J=9,1 Hz, 1H), 4,75 (s, 1H), 4,26 (s, 3H),
3,91-4,00 (m, 1H), 3,88 (d, J=14,7 Hz, 1H), 3,69 (d, J=14,7 Hz, 1H), 3,52 (d, ]=1,5 Hz,
2H), 2,65 (s, 4H), 2,53-2,61 (m, 1H), 2,21 (s, 3H), 1,24 (d, J=17,7 Hz, 6H), 0,96 (d,
J=6,3 Hz, 3H). LC-MS: 1t = 0,69 phtt (UPLC), m/z = 530,3 [M+H]*

Vi du 15; Axit (S5)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-7-
hydroxy-2-isopropyl-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)-2,2-dimetylpropanoic

N7 \ -
N, i
' O
_..’ h" )
x"p/\ N |
HO Viduls

Budc A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-7-
hydroxy-2-isopropyl-2,3-dihydropyrido[2,3-/][ 1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)-2,2-dimetylpropanoat (XXVIII-7)

Hop chit XXVIII-7 dugc didu ché theo so dd F, budc A, thay thé hop chat XIV
bang XX va hop cht XXVI-1 bang hop chit XX VI-4-a dé tao ra chit rin mau be (0,284
g, hiéu suat 93%). 'H NMR (DMSO-de) &: 7,60-7,65 (m, 1H), 7,54-7,59 (m, 1H), 7.25
(d, J=9,4 Hz, 1H), 7,03-7,14 (m, 3H), 6,25 (br. s., 1H), 4,74 (s, 1H), 4,25 (s, 3H), 3,82-
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3,90 (m, 1H), 3,72 (d, J=14,7 Hz, 1H), 3,53 (s, 2H), 3,46 (d, J=5,1 Hz, 1H), 3,41 (s, 3H),
3,34 (s, 2H), 2,66 (s, SH), 2,22 (s, 3H), 1,42 (d, J=5,8 Hz, 1H), 1,21-1,32 (m, 6H), 0,84-
0,90 (m, 3H), 0,81 (d, J=6,6 Hz, 3H), 0,67 (d, J=6,6 Hz, 3H). LC-MS: rt = 0,82 phut
(UPLC), m/z=572,5 [M+H]"

Budce B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-7-hydroxy-
2-isopropyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5 H)-yl)metyl)-4-metylphenyl)-
2,2-dimetylpropanoic

Vidu 15 duoc diéu ché theo so dd F, buéc B, thay thé hop chat XXVIII-1 br?lng
XXVIII-7 dé tao ra chét rén mau tring (0,201 g, hiéu suit 69%). 'H NMR (DMSO-ds)
§: 11,54-11,97 (m, 2H), 7,69 (d, J=8,9 Hz, 1H), 7,56 (d, J=8,6 Hz, 1H), 7,26 (d, ]=9,1
Hz, 1H), 7,10-7,17 (m, 1H), 7,00-7,10 (m, 2H), 6,26 (d, J=9,4 Hz, 1H), 4,69-4,81 (m,
1H), 4,19-4,31 (m, 3H), 3,86 (d, J=15,0 Hz, 1H), 3,70 (d, J=15,0 Hz, 1H), 3,41-3,56 (m,
3H), 2,59-2,73 (m, 5H), 2,15-2,29 (m, 3H), 1,34-1,48 (m, 1H), 1,26 (s, 3H), 1,21 (s, 3H),
0,80 (d, J=6,8 Hz, 3H), 0,67 (d, J=6,8 Hz, 3H). LC-MS: rt = 0,77 phut (UPLC), m/z =
558,5 [M+H]*

Vi du 16: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-
hydroxy-2-isopropyl-2,3-dihydropyrido[2,3-/][ 1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)-2,2-dimetylpropanoic

HO Vidu 16

Buéc A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-
hydroxy-2-isopropyl-2,3-dihydropyrido[2,3-/][ 1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)-2,2-dimetylpropanoat (XX VIII-8)

Hop chit XXVIII-8 duoc didu ché theo so dd F, budc A, thay thé hop chat XIV
bing XX va hop cht XXVI-1 bing hop chit XX VI-4-b dé tao ra chat ran mau be (0,305
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g, hiéu sudt 100%). 'H NMR (DMSO-ds) &: 7,49-7,58 (m, 2H), 7,23 (d, J=9,1 Hz, 1H),
7,07-7,14 (m, 2H), 7,01-7,07 (m, 1H), 6,12-6,34 (m, 1H), 4,75 (s, 1H), 4,17-4,29 (m,
3H), 3,84 (d, J=14,7 Hz, 1H), 3,70 (br d, J=14,7 Hz, 1H), 3,44-3,58 (m, 3H), 3,41 (s,
3H), 2,57-2,69 (m, 5H), 2,20 (s, 3H),1,18-1,31 (m, 6H), 0,82-0,89 (m, 3H), 0,78 (br d,
J=6,6 Hz, 3H), 0,69 (br d, J=6,6 Hz, 3H). LC-MS: rt = 0,82 phut (UPLC), m/z = 572,5
[M+H]"

Buéce B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-hydroxy-
2-isopropyl-2,3-dihydropyrido[2,3-/][ 1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-
2,2-dimetylpropanoic

Vi du 16 dugc didu ché theo so dd F, budce B, thay thé hop chit XXVIII-1 bang
XXVIII-8 dé tao ra chét rén mau tréng (0,222 g, hiéu sudt 71%). '"H NMR (DMSO-ds)
8: 11,69-11,90 (m, 2H), 7,59-7,66 (m, 1H), 7,51-7,57 (m, 1H), 7,25 (d, ]=9,4 Hz, 1H),
7,14 (dd, 1=7,7, 1,6 Hz, 1H), 7,02-7,09 (m, 2H), 6,24 (d, J=9,1 Hz, 1H), 4,77 (s, 1H),
4,18-4,30 (m, 3H), 3,85 (d, J=14,7 Hz, 1H), 3,67 (d, J=15,0 Hz, 1H), 3,43-3,57 (m, 3H),
2,59-2,71 (m, 5H), 2,15-2,27 (m, 3H), 1,30-1,40 (m, 1H), 1,26 (s, 3H), 1,14-1,21 (m,
3H), 0,78 (d, J=6,6 Hz, 3H), 0,69 (d, J=6,8 Hz, 3H). LC-MS: rt = 0,77 phut (UPLC),
m/z =7558,5 [M+H]"

Vi du 17: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yI)-3-(3-((7-hydroxy-
2,2-dimetyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5 H)-yl)metyl)-4-metylphenyl)-
2,2-dimetylpropanoic

HO Vidu17

Buéc A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5yl)-3-(3-((7-hydroxy-
2,2-dimetyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-
2,2-dimetylpropanoat (XXVIII-14)
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Hop chat XXVIII-14 duogc diéu ché theo so d6 F, buéc A, thay thé hop chat XIV
bang XX va hop chit XXVI-1 bang hop chit XXVI-5 dé tao ra chét ran mau da cam
nhat (0,185 g, hiéu sut 96%). 'H NMR (DMSO-de) &: 7,57-7,61 (m, 1H), 7,50-7,55 (m,
1H), 7,18 (s, 1H), 7,11 (d, J=9,1 Hz, 1H), 7,03-7,08 (m, 2H), 6,24 (br. s., 1H), 4,25 (s,
3H), 3,51-3,60 (m, 4H), 3,43 (s, 3H), 3,32 (s, 1H), 2,67 (s, 3H), 2,54 (br. s., 1H), 2,22
(s, 3H), 1,21-1,32 (m, 8H), 1,01 (s, 3H), 0,95 (s, 3H). LC-MS: 1t = 0,85 phut (UPLC),
m/z=558,3 [M+H]"

Budce B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-((7-hydroxy-2,2-
dimetyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2,2-

dimetylpropanoic

Vi du 17 dugc didu ché theo so @ F, budce B, thay thé hop chit XXVIII-1 bang
XXVII-14 d& tao ra chat rin mau da cam nhat (0,121 g, hiéu suat 65%). 'H NMR
(DMSO-ds) 8: 11,66 (br. s., 2H), 7,64 (d, J=8,9 Hz, 1H), 7,52 (d, J=8,6 Hz, 1H), 7,02-
7,19 (m, 4H), 6,23 (d, J=9,1 Hz, 1H), 4,78 (s, 1H), 4,25 (s, 3H), 3,35 (br. s., 4H), 2,65
(s, 3H), 2,53 (s, 1H), 2,22 (s, 3H), 1,16-1,30 (m, 6H), 0,97 (d, J=19,0 Hz, 6H). LC-MS:
rt = 0,79 phit (UPLC), m/z = 544,4 [M+H]"

Vi du 18: Axit (5)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yI)-3-(3-(((S)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2,2-

dimetylpropanoic

Vidulg
Buge A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-2-etyl-7-

hydroxy-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2,2-
dimetylpropanoat (XXVIII-15) "
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Hop chit XXVIII-15 dugc didu ché theo so dd F, bude A, thay thé hgp chat XIV
bing XX va hop chit XXVI-1 bing hop chit XXVI-2 dé tao ra chat ran mau be (0,079
g, hiéu suét 38%). "H NMR (DMSO-de) &: 7,52-7,67 (m, 2H), 7,27 (d, J=9,1 Hz, 1H),
7,02-7,16 (m, 3H), 6,25 (d, =8,6 Hz, 1H), 4,76 (s, 1H), 4,25 (s, 3H), 3,89 (d, J=14,7
Hz, 1H), 3,65-3,75 (m, 2H), 3,40-3,60 (m, SH), 2,69 (s, 3H), 2,54-2,66 (m, 2H), 2,21 (s,
3H), 1,21-1,40 (m, 7H), 0,85 (t, J=7,4 Hz, 3H). LC-MS: rt = 0,79 phut (UPLC), m/z =
558,5 [M+H]*
Budc B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5 H)-yl)metyl)-4-metylphenyl)-2,2-

dimetylpropanoic

Vi du 18 duge diéu ché theo so dd F, bude B, thay thé hop chat XXVIII-1 bang
XXVIII-15 dé tao ra chat rin mau tring (0,035 g, hidu suat 36%). 'H NMR (DMSO-ds)
§: 11,77 (br. s., 2H), 7,52-7,68 (m, 2H), 7,29 (d, J=9,4 Hz, 1H), 7,03-7,16 (m, 3H), 6,26
(d,J=9,4 Hz, 1H), 4,78 (s, 1H), 4,25 (s, 3H), 3,90 (d, J=14,7 Hz, 1H), 3,64-3,75 (m, 2H),
3,45-3,60 (m, 2H), 2,68 (s, 3H), 2,55-2,66 (m, 2H), 2,22 (s, 3H), 1,33 (dd, J=15,0, 7,4
Hz, 1H), 1,18-1,30 (m, 6H), 1,05-1,16 (m, 1H), 0,84 (t, J=7,4 Hz, 3H). LC-MS: rt = 0,74
phtt (UPLC), m/z = 544.,4 [M+H]*

Vi du 19: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl1)-3-(3-(((S)-7-
hydroxy-2-(triflometyl)-2,3-dihydropyrido[2,3-/][ 1,4 ]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)-2,2-dimetylpropanoic

HO Vidu 19
Budc A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-

hydroxy-2-(triflometyl)-2,3-dihydropyrido[2,3-/][ 1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)-2,2-dimetylpropanoat (XX VIII-17)
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Hop chit XXVIII-17 dugc didu ché theo so dd F, bude A, thay thé hop chat XIV
bing XX va hop chit XXVI-1 bang hop chit XX VI-6 dé tao ra chit ran mau tring (0,221
g, hiéu suat 66%). '"H NMR (DMSO-ds) 8: 7,67 (d, /=8,87 Hz, 1H), 7,55 (d, J=8,62 Hz,
1H), 7,38 (d, J=9,38 Hz, 1H), 7,26 (d, /=1,27 Hz, 1H), 7,04-7,15 (m, 2H), 6,34 (br. s.,
1H), 4,70-4,82 (m, 2H), 4,25 (s, 3H), 4,07 (d, J=15,21 Hz, 1H), 3,82 (d, /~15,21 Hz,
1H), 3,60 (d, J=3,80 Hz, 2H), 3,40 (s, 3H), 2,95 (d, J/=5,58 Hz, 2H), 2,68 (s, 3H), 2,23
(s, 3H), 1,27 (d, /~4,82 Hz, 6H). LC-MS: rt = 1,19 phit (UPLC), m/z = 598,4 [M+H]"
Budce B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-hydroxy-
2-(triflometyl)-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)-2,2-dimetylpropanoic

Vi du 19 duge didu ché theo so dd F, budce B, thay thé hop chat XXVIII-1 bang
XXVIII-17 d& tao ra chét rin mau tring (0,091 g, hidu suét 42%). 1H NMR (DMSO-ds)
§: 11,78 (br. s., 2H), 7,73 (d, J=8,62 Hz, 1H), 7,55 (d, /=8,87 Hz, 1H), 7,38 (d, J=9,38
Hz, 1H), 7.25 (s, 1H), 7,10-7,15 (m, 1H), 7,03-7,09 (m, 1H), 6,33 (d, /=9,13 Hz, 1H),
4,74 (s, 2H), 4,25 (s, 3H), 4,06 (d, /=15,21 Hz, 1H), 3,81 (d, J=14,95 Hz, 1H), 3,59 (d,
J=4,56 Hz, 2H), 2,92-2,99 (m, 2H), 2,67 (s, 3H), 2,23 (s, 3H), 1,24 (d, J/=4,82 Hz, 6H).
LC-MS: rt = 1,11 phut (UPLC), m/z = 584,4 [M+H]"

Vi du 20: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-7-
hydroxy-2-(triflometyl)-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoic

F N""‘"'v—,:l?""}" A~ o

i

no". Vidu20
Budc A: Etyl (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-7-hydroxy-

2-(triflometyl)-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoat (XXVIII-20)
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Hop chit XXVIII-20 dugc didu ché theo so dd F, buée A, thay thé hop chat
XXVI-1 bing XXV1-7 dé tao ra bot mau be (0,600 g, hiéu suét 77%). 'H NMR (DMSO-
de) 8: 7,42-7,53 (m, 2H), 7,38 (d, J=9,3 Hz, 1H), 7,27 (s, 1H), 7,06 (s, 2H), 6,33 (br. s.,
1H), 4,82 (t, J=7.9 Hz, 2H), 4,23 (s, 3H), 4,05-4,12 (m, 1H), 3,91 (q, J=7,1 Hz, 2H),
3,80 (d, J=15,6 Hz, 1H), 3,59 (d, J=5,4 Hz, 2H), 3,14 (d, J=8,1 Hz, 2H), 2,94 (br. s.,
2H), 2,76 (s, 3H), 2,22 (s, 3H), 1,18 (t, J=7,1 Hz, 1H), 0,99 (t, J=7,1 Hz, 3H). LC-MS:
rt = 1,06 phat (UPLC), m/z = 584,4 [M+H]*

Buéc B: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl1)-3-(3-(((R)-7-
hydroxy-2-(triflometyl)-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5 H)-y)metyl)-4-
metylphenyl)propanoic

Vi du 20 duge diéu ché theo so d@d F, bude B, thay thé hgp chat XXVIII-1 bang
XXVIII-20 dé tao ra chit rén mau nau (0,420 g, hiéu suit 74%). "H NMR (DMSO-de)
8: 11,70 (br. s., 2H), 7,40-7,53 (m, 2H), 7,38 (d, J=9,3 Hz, 1H), 7,26 (s, 1H), 7,06 (s,
2H), 6,33 (d, J=9,3 Hz, 1H), 4,73-4,90 (m, 2H), 4,23 (s, 3H), 4,04-4,11 (m, 1H), 3,80
(d, J=15,2 Hz, 1H), 3,53-3,65 (m, 2H), 3,01-3,07 (m, 2H), 2,96 (d, J=5,9 Hz, 2H), 2,75
(s, 3H), 2,22 (s, 3H). LC-MS: rt = 0,92 phat (UPLC), m/z = 556,4 [M+H]"

Vi du 21: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-7-
hydroxy-2-(triflometyl)-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)-2,2-dimetylpropanoic

‘ F N \ X I{;U”
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Ho Vidu2l

Budéc A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-7-
hydroxy-2-(triflometyl)-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)-2,2-dimetylpropanoat (XXVIII-21)
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Hop chit XXVIII-21 dwoc didu ché theo so dd F, bude A, thay thé hop chat XIV
bing XX va hop cht XXVI-1 bing hop chit XXVI-7 dé tao ra bot mau be (0,270 g,
hiéu suit 86%). LC-MS: rt = 1,09 phat (UPLC), m/z = 598,4 [M+H]"
Budce B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-7-hydroxy-
2-(triflometyl)-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)-2,2-dimetylpropanoic

Vi du 21 dugc didu ché theo so dd F, bude B, thay thé hop chat XXVIII-1 bang
XXVII-21 d8 tao ra chat rin khong mau (0,235 g, hiéu suét 89%). 'H NMR (DMSO-
de) 8: 11,69-11,90 (m, 2H), 7,74-7,78 (m, 1H), 7,54-7,59 (m, 1H), 7,36-7,41 (m, 1H),
7,21-7,30 (m, 2H), 7,09-7,16 (m, 1H), 7,01-7,08 (m, 1H), 6,32 (d, J=9,3 Hz, 1H), 4.78-
4,87 (m, 1H), 4,71-4,76 (m, 1H), 4,24 (s, 3H), 4,03-4,14 (m, 1H), 3,79 (d, J=14.7 Hz,
1H), 3,53-3,61 (m, 2H), 2,95 (br d, J=5,9 Hz, 2H), 2,63 (s, 3H), 2,22 (s, 3H), 1,23 (d,
J=16,1 Hz, 6H). LC-MS: rt = 1,12 phut (UPLC), m/z = 584,4 [M+H]"

Vi du 22: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-8-
flo-7-hydroxy-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5 H)-yD)metyl)-4-
metylphenyl)propanoic

N OH

Ho Vidu 22

Bu6e A: Etyl (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-8-
flo-7-hydroxy-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoat (XX VIII-22)

Hop chét XXVIII-22 dugc didu ché theo so db F, buée A, thay thé hop chat
XXVI-1 bing XXV1-8 d& tao ra chit rin mau vang nhat (0,157 g, hiéu suat 81%). 'H
NMR (DMSO-de) 8: 12,02 (br. s., 1H), 7,42-7,56 (m, 3H), 7,34 (d, J=11,2 Hz, 1H), 7,04-
7,14 (m, 3H), 4,82 (t, J=7,9 Hz, 1H), 4,23 (s, 3H), 3,92 (q, J=7,1 Hz, 2H), 3,64-3,88 (m,
3H), 3,45-3,56 (m, 2H), 3,13 (dd, J=8,1, 2,4 Hz, 2H), 2,74 (s, 3H), 2,61 (br. 5., 2H), 2,20
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(s, 4H), 1,24-1,40 (m, 1H), 1,00 (t, J=7,1 Hz, 3H), 0,77 (t, J=7,1 Hz, 3H). LC-MS: rt =
0,78 phut (UPLC), m/z = 562,4 [M+H]"

Buéc B: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-8-
flo-7-hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

Vi du 22 dugc didu ché theo so dd F, bude B, thay thé hop chit XX VIII-1 bing
XXVIII-22 dé tao ra chat rdn mau vang nhat (0,114 g, hidu suit 76%). 'H NMR (DMSO-
de) &: 12,00 (br. s., 2H), 7,54 (d, 1=8,8 Hz, 1H), 7,42 (d, J=8,6 Hz, 1H), 7,34 (d, J=11,2
Hz, 1H), 7,03-7,14 (m, 3H), 4,80 (t, J=7,8 Hz, 1H), 4,23 (s, 3H), 3,65-3,92 (m, 3H),
3,44-3,56 (m, 2H), 2,95-3,11 (m, 2H), 2,74 (s, 3H), 2,53-2,69 (m, 2H), 2,21 (s, 3H),
1,22-1,38 (m, 1H), 0,98-1,13 (m, 1H), 0,77 (t, J=7,2 Hz, 3H). LC-MS: rt = 0,65 phiit
(UPLC), m/z = 534,3 [M+H]"

Vi du 23: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-
hydroxy-2-metyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)-2,2-dimetylpropanoic

N
N "‘r:v';;\r":& g OH
N, Lo
o~ 'vuv |
) |
HO Vidu2l

Buéc A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-
hydroxy-2-metyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)-2,2-dimetylpropanoat (XXVIII-23)

Hop chat XXVIII-23 duge diéu ché theo so dd F, bude A, thay thé hop chét XIV
bing XX va hop chit XXVI-1 bing hop chit XXVI-9 dé tao ra dau khong mau (0,330
g, hiéu sudt 100%). 'H NMR (DMSO-dg) 8: 7,52-7,65 (m, 2H), 7,27 (d, J=9,3 Hz, 1H),
7,17 (s, 1H), 7,01-7,10 (m, 2H), 6,24 (br. s., 1H), 4,75 (s, 1H), 4,24 (s, 3H), 4,03 (q,
J=7,1 Hz, 2H), 3.89 (d, J=14,4 Hz, 1H), 3,70 (d, J=14,7 Hz, 1H), 3,46-3,59 (m, 2H),
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3,41 (s, 3H), 2,68 (s, 3H), 2,57-2,66 (m, 2H), 2,20 (s, 3H), 1,21-1,32 (m, 6H), 0,99-1,09
(m, 3H). LC-MS: rt = 0,74 phut (UPLC), m/z = 544,4 [M+H]"

Budce B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-hydroxy-
2-metyl-2,3-dihydropyrido[2,3-/][ 1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2,2-

dimetylpropanoic

Vi du 23 dugc didu ché theo so dd F, bude B, thay thé hop chat XXVIII-1 bang
XXVII-23 d8 tao ra chét rén khong mau (0,230 g, hiéu sudt 72%). 'H NMR (DMSO-
de) &: 11,78 (br s, 2H), 7,68 (d, 1=8,8 Hz, 1H), 7,56 (d, J=8,8 Hz, 1H), 7,29 (d, J=9,3
Hz, 1H), 7,14 (s, 1H), 7,00-7,11 (m, 2H), 6,25 (d, ]=9,3 Hz, 1H), 4,77 (s, 1H), 4,25 (s,
3H), 3,97-4,10 (m, 1H), 3,90 (d, J=14,7 Hz, 1H), 3,67 (d, ]=15,2 Hz, 1H), 3,46-3,58 (m,
2H), 2,55-2,73 (m, 5H), 2,21 (s, 3H), 1,28 (s, 3H), 1,20 (s, 3H), 1,03 (d, ]=6,4 Hz, 3H).
LC-MS: 1t = 0,68 phit (UPLC), m/z = 530,5 [M+H]*

Vi du 24: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-((7-hydroxy-
2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-2,2-

dimetylpropanoic

T ” ;
N A ,\‘WU“

HO Vi du 24

Bude A: Metyl (5)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yI)-3-(3-(((S)-7-
hydroxy-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5 H)-yl)metyl)-4-metylphenyl)-2,2-
dimetylpropanonate (XXVIII-24)

Hop chét XXVIII-24 dugc didu ché theo so d6 F, budc A, thay thé hop chat XIV
bing XX va hop chat XXVI-1 bang hop chat XXVI-10 dé tao ra chit rin mau vang nhat
(0,128 g, hiéu suit 98%). 'H NMR (DMSO-de) 8: 7,53-7,66 (m, 2H), 7,28 (d, J=9.,0 Hz,
1H), 7,21 (s, 1H), 7,00-7,08 (m, 2H), 6,26 (br. s., 1H), 4,75 (s, 1H), 4,25 (s, 3H), 3,88-
3,96 (m, 2H), 3,80 (s, 2H), 3,48-3,61 (m, 2H), 3,41 (s, 3H), 3,34 (s, 3H), 2,79 (br. s.,
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2H), 2,68 (s, 3H), 2,20 (s, 3H), 1,21-1,30 (m, 6H). LC-MS: rt = 0,69 phit (UPLC), m/z
=530,4 [M+H]"

Buéc B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-hydroxy-
2,3-dihydropyrido[2,3-7][1,4]oxazepin-4(5 H)-yl)metyl)-4-metylphenyl)-2,2-

dimetylpropanoic

Vi du 24 dugce didu ché theo so dd F, budc B, thay thé hop chat XX VIII-1 béng
XXVIII-24 dé tao ra chét rin mau tring (0,071 g, hiéu suit 64%). 'H NMR (DMSO-de)
§: 11,78 (br. s, 2H), 7,69 (d, J=8,80 Hz, 1H), 7,57 (d, J = 8,80 Hz, 1H), 7,30 (d, /= 9,29
Hz, 1H), 7,19 (s, 1H), 7,01-7,09 (m, 2H), 6,27 (d, J = 9,29 Hz, 1H), 4,77 (s, 1H), 4,25
(s, 3H), 3,89-3,93 (m, 2H), 3,79 (q, J = 14,80 Hz, 2H), 3,54 (q, J=13,5 Hz, 2H), 2,79-
2,84 (m, 2H), 2,67 (s, 3H), 2,21 (s, 3H), 1,26 (s, 3H), 1,20 (s, 3H). LC-MS: 1t = 0,64
phut (UPLC), m/z = 516,3 [M+H]"

Vi du 25: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-
hydroxy-2-(triflometyl)-2,3-dihydropyrido[2,3-f][1,4] oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

HO Vidu 25

Buéc A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-
hydroxy-2-(triflometyl)-2,3-dihydropyrido[2,3-/][ 1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoat (XXVIII-25)

Hop chét XXVIII-25 dugc didu ché theo so dd F, bude A, thay thé hop chat XIV
biing XVIII, va hop chit XXVI-1 bing XXV1-6 dé tao ra cht rin mau tring nhat (0,248
o, hidu suit 98%). 'H NMR (DMSO-de) &: 7,47-7,54 (m, 1H), 7,36-7,46 (m, 2H), 7,27
(s, 1H), 7,03-7,11 (m, 2H), 6,33 (br. s., 1H), 4,78-4,89 (m, 3H), 4,23 (s, 3H), 4,08 (d,
J=14.9 Hz, 1H), 3,80 (d, ]=15,2 Hz, 1H), 3,53-3,66 (m, 2H), 3,46 (s, 3H), 3,16 (d, J=7.8
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Hz, 2H), 2,95 (d, J=5,6 Hz, 2H), 2,76 (s, 3H), 2,22 (s, 3H). LC-MS: 1t = 1,00 phut
(UPLC), m/z=570,3 [M+H]"

Budc B: Axit (8)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-hydroxy-
2-(triflometyl)-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoic

Vi du 25 dugc didu ché theo so dd F, bude B, thay thé hop chat XXVIII-1 bang
XXVIII-25 dé tao ra chit rén mau tring (0,092 g, hiéu suit 38%). 'H NMR (DMSO-ds)
&: 11,88 (br. s.,1H), 7.46-7,53 (m, 1H), 7,35-7,44 (m, 2H), 7,27 (s, 1H), 7,01-7,10 (m,
2H), 6,32 (d, J=9,3 Hz, 1H), 4,72-4,92 (m, 2H), 4,23 (s, 3H), 3,99-4,09 (m, 1H), 3,78
(d, J=15,2 Hz, 1H), 3,52-3,65 (m, 2H), 2,91-3,13 (m, 4H), 2,75 (s, 3H), 2,22 (s, 3H).
LC-MS: tt = 0,90 phit (UPLC), m/z = 556,3 [M+H]"

Vi du 26: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy-2-metyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanonic

N Z
Q==

HO Vidu26

Bu6c A: Etyl (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy-2-metyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoat (XXVIII-26)

Hop chét XXVIII-26 dugc didu ché theo so dd F, budc A, thay thé hop chét
XXVI-1 br?mg XXV1-11-a dé tao ra chét rin mau be nhat (0,177 g, hiéu suit 77%). 'H
NMR (DMSO-dg) 8: 10,61-11,63 (m, 1H), 7,47-7,56 (m, 1H), 7,37-7,46 (m, 1H), 6,98-
7,18 (m, 4H), 6,23 (br. s., 1H), 4,83 (t, I=7.9 Hz, 1H), 4,23 (s, 3H), 3,93 (q, J=7.1 Hz,
2H), 3,45-3,58 (m, 4H), 3,06-3,23 (m, 2H), 2,70 (s, 3H), 2.41-2,49 (m, 1H), 2,21 (s, 3H),
1,22-1,38 (m, 1H), 1,09-1,21 (m, 1H), 1,02 (t, J=7.1 Hz, 3H), 0,86 (s, 3H), 0,53 (t, J=7,3
Hz, 3H). LC-MS: rt = 0,84 phut (UPLC), m/z = 558,4 [M+H]"
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Buéc B: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy-2-metyl-2,3-dihydropyrido[2,3-/][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanonic

Vi du 26 duoc didu ché theo so dd F, budc B, thay thé hop chdt XXVIII-1 bang
XXVIII-26 d& tao ra chit rén mau vang nhat (0,072 g, hiéu suat 46%). 'THNMR (DMSO-
de) 8: 11,60 (br. s., 2H), 7,36-7,54 (m, 2H), 7,04-7,15 (m, 4H), 6,22 (d, J=9,0 Hz, 1H),
4,80 (t, J=7,9 Hz, 1H), 4,23 (s, 3H), 3,46-3,58 (m, 4H), 2,96-3,13 (m, 2H), 2,70 (s, 3H),
2.40-2,49 (m, 1H), 2,21 (s, 3H), 1,09-1,37 (m, 2H), 0,81-0,89 (m, 4H), 0,52 (t, J=7,5
Hz, 3H). LC-MS: rt = 0,70 phut (UPLC), m/z = 530,4 [M+H]"

Vi du 27: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-2-etyl-7-
hydroxy-2-metyl-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanonic

Bude A: Etyl (R)-3-(1,4-dimetyl-1H-benzo[d][1.2,3]triazol-5-y1)-3-(3-(((S)-2-etyl-7-
hydroxy-2-metyl-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(SH)-yl)metyl)-4-
metylphenyl)propanoat (XXVIII-27)

Hop chat XXVIII-27 dugc didu ché theo so dd F, budc A, thay thé hop chét
XXVI-1 bing XXV1-11-b d& tao ra chit rin mau be nhat (0,161 g, hiéu suat 77%). 'H
NMR (DMSO-dg) 8: 7,40-7,55 (m, 2H), 7,02-7,15 (m, 4H), 6,23 (br. s., 1H), 4,82 (t,
1=7,9 Hz, 1H), 4,23 (s, 3H), 3,93 (q, J=7,1 Hz, 2H), 3,44-3,59 (m, 4H), 3,06-3,23 (m,
2H), 2,70 (s, 3H), 2,46 (s, 1H), 2,21 (s, 3H), 1,31-1,43 (m, 1H), 1,12-1,25 (m, 1H), 1,02
(t, 7=7,1 Hz, 3H), 0,83 (s, 3H), 0,53 (t, J=7,3 Hz, 3H). LC-MS: rt = 0,84 phut (UPLC),
m/z = 558,4 [M+H]"*
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Bude B: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-2-etyl-7-
hydroxy-2-metyl-2,3-dihydropyrido[2,3-/][ 1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanonic

Vi du 27 duge diéu ché theo so dd F, bude B, thay thé hop chat XX VIII-1 bang
XXVIII-27 dé tao ra chit rin mau be (0,067 g, hiéu suit 46%). 1H NMR (DMSO-d6)
d: 11,58 (br. s., 2H), 7,38-7,56 (m, 2H), 7,03-7,16 (m, 4H), 6,22 (d, J=9,0 Hz, 1H), 4,80
(t, I=7,7 Hz, 1H), 4,23 (s, 3H), 3,46-3,58 (m, 4H), 2,97-3,13 (m, 2H), 2,69 (s, 3H), 2,46
(s, 1H), 2,21 (s, 3H), 1,11-1,42 (m, 2H), 0,77-0,90 (m, 4H), 0,53 (t, J=7,5 Hz, 3H). LC-
MS: rt = 0,70 phiat (UPLC), m/z = 530,4 [M+H]"

Vi du 28: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yI)-3-(3-(((R)-7-
hydroxy-2-(triflometyl)-2,3-dihydropyrido|[2,3-/][ 1,4 ]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoic

N
NI AN _OH
e I
:" '
— N
N
HO Vi du 28

Budc A: Metyl (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((S)-7-
hydroxy-2-(triflometyl)-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5 H)-yl)metyl)-4-
metylphenyl)propanoat (XX VIII-28)

Hop chat XXVIII-28 dugc diéu ché theo so dd F, budc A, thay thé hop chét XIV
bing XVIIL, va hop chdt XXVI-1 bing XXV1-7 dé tao ra chit ran mau tréng nhat (0,228
g, hiéu suit 90%). '"H NMR (DMSO-de) &: 11,37 (br. s., 1H), 7,47-7,59 (m, 2H), 7,38
(d,J=9,3 Hz, 1H), 7,28 (d, J=1,2 Hz, 1H), 7,02-7,15 (m, 2H), 6,33 (br. s., 1H), 4,75-4,88
(m, 2H), 4,23 (s, 3H), 4,03-4,12 (m, 1H), 3,78 (d, J=15,2 Hz, 1H), 3,51-3,66 (m, 2H),
3,46 (s, 3H), 3,06-3,26 (m, 2H), 2,94 (br. s., 2H), 2,69-2,80 (m, 3H), 2,22 (s, 3H). LC-
MS: rt = 1,00 phit (UPLC), m/z = 570,3 [M+H]"
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Buéc B: Axit (S)-3-(1,4-dimetyl-1H-benzo[d][1,2,3 Jtriazol-5-y1)-3-(3-(((R)-7-hydroxy-
2-(triflometyl)-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic

Vi du 28 duoc didu ché theo so d6 F, budc B, thay thé hop chat XXVIII-1 bang
XXVIII-28 dé tao ra chit rin mau tréng (0,051 g, hidu sudt 28%). '"H NMR (DMSO-de)
o: 11,71 (br. s., 2H), 7,53 (q, 1=8,7 Hz, 2H), 7,38 (d, J=9,3 Hz, 1H), 7,26 (s, 1H), 7,02-
7,12 (m, 2H), 6,32 (d, J=9,3 Hz, 1H), 4,75-4,89 (m, 2H), 4,23 (s, 3H), 3,73-4,10 (m,
2H), 3,58 (d, J=5.,4 Hz, 2H), 2,89-3,15 (m, 4H), 2,73 (s, 3H), 2,22 (s, 3H). LC-MS: 1t =
0,74 phut (UPLC), m/z = 556,3 [M+H]"

Vi du 29: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3 ]triazol-5-yl)-3-(3-((7’-hydroxy-
3’ H-spiro[xyclobutan-1,2’-pyrido[2,3-f][1,4]oxazepin-4’(5’ H)-yl)metyl)-4-
metylphenyl)propanonic

A

Budc A: Etyl (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-((7’-hydroxy-
3’ H-spiro[xyclobutan-1,2’-pyrido[2,3-f][1,4]oxazepin-4’(5’ H)-yl)metyl)-4-
metylphenyl)propanoat (XXVIII-29)

Hop chat XXVIII-29 dugc didu ché theo so dd F, budc A, thay thé hop chat
XXVI-1 bing XXV1-12 dé tao ra chat rin mau be nhat (0,117 g, hiéu sudt 47%). 'H
NMR (DMSO-ds) &: 11,20 (br. s., 1H), 8,14 (s, 1H), 7,42-7,57 (m, 2H), 7,23 (d, J=9,0
Hz, 1H), 7,16 (s, 1H), 7,03-7,14 (m, 2H), 6,24 (d, ]=9,0 Hz, 1H), 4,84 (t, J=7.9 Hz, 1H),
4,23 (s, 3H), 3,93 (q, J=7,1 Hz, 2H), 3,57 (s, 2H), 3,34 (s, 2H), 3,07-3,22 (m, 2H), 2,71
(s, 3H), 2,65 (s, 2H), 2,21 (s, 3H), 1,71-1,86 (m, 2H), 1,46-1,67 (m, 3H), 1,02 (t, I=7.1
Hz, 3H). LC-MS: rt = 0,80 phiit (UPLC), m/z = 556,4 [M+H]*
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Bude B: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-((7’-hydroxy-
3’ H-spiro[xyclobutan-1,2’-pyrido[2,3-f][1,4]oxazepin-4’(5° H)-yl)metyl)-4-
metylphenyl)propanonic

Vi du 29 duoc diéu ché theo so dd F, budc B, thay thé hop chat XXVIII-1 béng
XXVIII-29 dé tao ra chét rin mau vang nhat (0,028 g, hiéu suat 24%). 'H NMR (DMSO-
de) 8: 11,52 (br. s., 1H), 7,41-7,55 (m, 2H), 7,23 (d, J=9,3 Hz, 1H), 7,16 (s, 1H), 7,04-
7,14 (m, 2H), 6,24 (d, J=9,3 Hz, 1H), 4,82 (t,J=7,8 Hz, 1H), 4,22 (s, 3H), 3,55 (d, J=12,5
Hz, 4H), 2,96-3,13 (m, 2H), 2,71 (s, 3H), 2,66 (s, 2H), 2,21 (s, 3H), 1,71-1,86 (m, 2H),
1,45-1,68 (m, 3H), 0,95-1,11 (m, 1H). LC-MS: 1t = 0,66 phut (UPLC), m/z = 528,4
[M+H]"

Vi du 30: Axit (R)-3-(3-(((R)-2-(tert-butyl)-7-hydroxy-2,3-dihydropyrido[2,3-
71[1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-3-(1,4-dimetyl- 1 H-
benzo[d][1,2,3]triazol-5-yl)propanoic

O:::v"

no Vi du 30

Buée A Etyl  (R)-3-(3-((R)-2-(tert-butyl)-7-hydroxy-2,3-dihydropyrido[2,3-
71[1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-yl)propanoat (XX VIII-30)

Hop chit XXVIII-30 dugc didu ché theo so dd F, budc A, thay thé hop chét
XXVI-1 bing XXV1-13 dé tao ra chat rin mau be (0,155 g, hiéu suat 83%). 'H NMR
(DMSO-de) &: 11,26 (br. s., 1H), 7,43-7,58 (m, 2H), 7,24 (d, ]=9,3 Hz, 1H), 7,02-7,15
(m, 3H), 6,23 (d, J=8,3 Hz, 1H), 4,81 (t, J=8,1 Hz, 1H), 4,23 (s, 3H), 3,81-3,97 (m, 3H),
3,67-3,78 (m, 1H), 3,52 (s, 2H), 3,42 (d, J=9,5 Hz, 1H), 3,12 (d, J=8,1 Hz, 2H), 2,80 (d,
J=13,9 Hz, 1H), 2,72 (s, 3H), 2,63 (dd, J=13,8, 10,1 Hz, 1H), 2,22 (s, 3H), 1,00 (t, ]=7,1
Hz, 3H), 0,74 (s, 9H). LC-MS: rt = 0,84 phit (UPLC), m/z = 572,4 [M+H]"
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Buéc B: Axit  (R)-3-(3-((R)-2-(fert-butyl)-7-hydroxy-2,3-dihydropyrido[2,3-
7[1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)-3-(1,4-dimetyl- 1 H-
benzo[d][1,2,3]triazol-5-yl)propanoic

Vi du 30 duoc diu ché theo so dd F, budce B, thay thé hop chat XXVIII-1 bang
XXVIIL-30 d8 tao ra cht rén mau tring (0,105 g, hidu suit 95%). 'H NMR (DMSO-ds)
§: 11,66 (br. s., 2H), 7,57 - 7,42 (m, 2H), 7,24 (d, /=93 Hz, 1H), 7,13 -7,03 (m, 3H),
6,24 (d, J=9,3 Hz, 1H), 4,79 (t, J=7,8 Hz, 1H), 4,23 (s, 3H), 3,91 - 3,68 (m, 2H), 3,51
(s, 2H), 3,42 (d, J=9,8 Hz, 1H), 3,01 (d, J=7.8 Hz, 2H), 2,81 (d, J=13,7 Hz, 1H), 2,71
(s, 3H), 2,63 (dd, J=10,3, 13,7 Hz, 1H), 2,22 (s, 3H), 0,74 (s, 9H). LC-MS: 1t = 0,74
phtt (UPLC), m/z = 544,2 [M+H]*

Vi du 31: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé

Bugc A: Etyl (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(S H)-yl)metyl)-4-
metylphenyl)propanoat, vd dinh hinh

Hop chit XX VIII-31, etyl este, dugc diéu ché theo vi du 1, budc A, détaora chét
rén mau be (143,8 g, hiéu suét 65%). '"H NMR (DMSO-dg) 8: 10,9-11,7 (m, 1H), 7,5-
7,6 (m, 1H), 7.45 (d, 1H, J=8,6 Hz), 7,25 (d, 1H, J=9.,4 Hz), 7,0-7,2 (m, 3H), 6,2-6,3
(m, 1H), 4,82 (t, 1H, J=8,0 Hz), 4,23 (s, 3H), 3,8-4,0 (m, 3H), 3,6-3.8 (m, 2H), 3,4-3,6
(m, 2H), 3,14 (dd, 2H, J=4,1, 7,9 Hz), 2,74 (s, 3H), 2,62 (br d, 2H, J=10,9 Hz), 2,20 (s,
3H), 1,3-1,4 (m, 1H), 1,0-1,2 (m, 1H), 1,01 (t, 3H, J=7,1 Hz), 0,79 (t, 3H, /=74 Hz).
LCMS: 1t = 0,75 phat (UPLC), m/z = 544,5 [M+H]*

Buéc B: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][1,4]oxazepin-4(5SH)-yl)metyl)-4-
metylphenyl)propanoic, v6 dinh hinh

Hop chit XXVIII-31, axit tu do, dugc didu ché theo vi du 1, buée B, dé tao ra
chit rdn mau be (122.9 g, hiéu suat 90%). 'H NMR (DMSO-de) &: 11,5-11,9 (m, 2H),
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7,54 (d, 1H, J=8,8 Hz), 7,43 (d, 1H, J/=8,8 Hz), 7,26 (d, 1H, J=8,8 Hz), 7,0-7,1 (m, 3H),
6,24 (d, 1H, J=9,3 Hz), 4,80 (t, 1H, J=7,8 Hz), 4,23 (s, 3H), 3,87 (d, 1H, J=14,7 Hz),
3,6-3,7 (m, 2H), 3,4-3,6 (m, 2H), 3,03 (dd, 2H, J=7,8, 12,2 Hz), 2,74 (s, 3H), 2,5-2.7
(m, 2H), 2,21 (s, 3H), 1,33 (dd, 1H, J=7,1, 15.4 Hz), 1,0-1,1 (m, 1H), 0,79 (¢, 3H, J=7.3
Hz). LCMS: 1t = 0,63 phut (UPLC), m/z = 516,5 [M+H]*

Bude C: Axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-
hydroxy-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(SH)-yl)metyl)-4-
metylphenyl)propanoic, tinh thé

Hén hop ctia XXVIII-31, axit tu do, vd dinh hinh (3,02 g, 5,58 mmol) va
axetonitril (30 mL) dugc gia nhiét & nhiét do 50°C trong 20 phut va sau do, duge lam
lanh xudng nhiét do 25°C trong 4 gio. Chét rin duoc tap hop bang cach loc, rira bang
axetonitril (3 x 10mL) va lam khé trong ti siy chan khong & nhiét d6 50°C qua dém dé
tao ra hop chét vi du 31 1a chét rin mau tréng tinh thé (2,55 g, hiéu suat 84%). '"H NMR
(MetanoL-ds) &: 7,5-7,5 (m, 2H), 7,43 (d, 1H, J=9,8 Hz), 7,1-7,1 (m, 3H), 6,41 (d, 1H,
J=9.8 Hz), 4,93 (s, 1H), 4,29 (s, 3H), 3,90 (d, 1H, J=15,2 Hz), 3,7-3,8 (m, 1H), 3,6-3,7
(m, 3H), 3,0-3,2 (m, 2H), 2,87 (s, 1H), 2,76 (s, 4H), 2,29 (s, 3H), 1,4-1,5 (m, 1H), 1,25
(s, 1H), 0,91 (t, 3H, J=7,6 Hz). LCMS: 1t = 0,64 phut (UPLC), m/z = 516,4 [M+H]"

XRPD cua nguyén li¢u nay dugc thé hién trén FIG. 1 va dit liéu nhiéu xa tuong

ung dugc cung cAp trong bang 3.

Céac nhiéu xa dd bot tia X ctia cac vi du tir 31 dén 34 thu duoc trén nhifu xa ké
PANalytical X Pert Pro st dung chiéu xa CuKa loc Ni (45 kV/40 mA, budc song 1,5406
A) va kich thuéc budce 0,03° 20 v6i b do X'celeratorTM RTMS (Real Time Multi-
Strip). C4u hinh & phia chim t6i: céc khe phén ky bién thién (d6 dai birc xa 10 mm), céac
khe Soller 0,04 rad, khe chéng tan xa c¢d dinh (0,50°), va mang che chum tia 10 mm.
CAu hinh & phia chum nhiéu xa: khe chéng tan xa bién thién (d6 dai quan sat dugc 10

mm) va khe Soller 0,04 rad. Cac mau dugc lip phang lén cac phién Sinén 0.

Béang 3:
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Goéc nhiéu xa (°20) Khoang cach d (A)
6,69 13,20
7,54 11,72
12,38 7,14
12,90 6,86
13,55 6,53
13,99 6,33
16,40 5,40
17,49 5,07
17,82 4,97
18,30 4,834
19,35 4,58
19,96 4,44
20,98 4,23
22.74 3.01
25,90 3,44
26,79 3,33
27,36 3,26

160/182

Phé nhan dang khac dbi véi axit (R)-3-(1,4-dimetyl-1H-benzo[d][1.2,3]triazol-

5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5H)-
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yl)metyl)-4-metylphenyl)propanoic tinh thé (dang tu do), hoic chét hd bién ciia hop chét
nay, dugc thé hién trén FIG. 2 (DSC va TGA) va FIG. 3 (FT-Raman).

Vi du 32: Hydrat cua axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-yl)-3-
(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5H)-yl)metyl)-4-
metylphenyl)propanoic tinh thé

Vi du 32-1: Vi du 31 (39,1 mg, 0,076 mmol) dugc bd sung vao 1 mL cua etanol
nudc ty 1€ 20:80. Huyén phui thu duoc dugce khudy tiép tuc trong khi xoay vong luin
chuyén nhiét do gitra 40 dén 5°C trong 48 gidr (gia nhiét va 1am lanh véi toc do 2°C/phut
v6i 1 gioy duy tri & nhiét d 40°C va 5°C). Sau 48 gid, chuyén sang tir thoi diém duy tri
& nhiét d6 5°C, huyén phul duge can bang bing cach khudy & nhiét do 20°C, va chat ran
thu dugc duge thu gom bang cach loc & nhiét do trong phong va lam kho bang khong
khi trong khong khi trong 3 gio. Chét rin dugc xac dinh 12 tinh thé trong vi du 32-1 bing
XRPD, xem trén FIG. 4, va duoc st dung 1am tinh thé mam cho mé san xuét quy md

16n hon dugc mo ta dudi day.

Vi du 32-2: Vi du 31 (300,8 mg, 0,583 mmol) dugc két hop véi etanol:nude
(20:80) (95:5 thé tich:thé tich, 10 mL). Huyén phu dic dugc khudy ¢ nhiét do trong
phong trong 1 gio, sau d6 dugc tao mam véi vi du 32-1, (6 mg, 0,011 mmol). Huyén
phu duogc khudy trong khi xoay vong nhiét do giita 40 dén 5°C trong 2 gid va sau do,
duoc khudy & nhiét do trong phong trong 2 ngay. Chét rdn duoc tach bang phuong phap
loc chan khong trén phéu Biichner va dugc lam kho trong khong khi trong 3 gio dé tao
ra hop chat vi du 32-2 (305,4 mg, 68%). 'H NMR (MetanoL-d4) 3 7,5-7,6 (m, 2H), 7,43
(d, 1H, J/=9,3 Hz), 7,0-7,1 (m, 3H), 6,42 (d, 1H, J=9,3 Hz), 4,94 (t, 1H, J=7,8 Hz), 4,29
(s, 3H), 3,90 (d, 1H, J=15,2 Hz), 3,7-3,8 (m, 1H), 3,6-3,7 (m, 3H), 3,0-3,2 (m, 2H), 2,8-
2,9 (m, 1H), 2,7-2,8 (m, 4H), 2,30 (s, 3H), 1,45 (td, 1H, J=7,1, 8,3 Hz), 1,24 (ddd, 1H,
J=4,4,7.5, 14,1 Hz), 0,91 (t, 3H, J=7,3 Hz). LCMS: rt = 0,77 phut (UPLC), m/z = 516,4
[M+H]*

XRPD cua nguyén liéu nay dugce thé hién trén FIG. 4 va dit liéu nhiéu xa tuong

g duoc cung cip trong bang 4.

Bang 4:
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Géc nhiéu xa (°20) Khoéang cich d (A)
7,86 11,24
9,58 9,22
10,97 8,06
15,76 5,62
16,69 531
17,57 5,04
19,07 4,65
19,98 4,44
22,01 4,04
23,50 3,78
24,05 3,70
24,63 3.61
28,73 3,10
29,32 3,04

Ph6 nhan dang khac cua hydrat

162/182

(R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-

f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé, hogc chét hd bién

cua hgp chét nay, duoc thé hién trén FIG. 5 (FT-Raman) va FIG. 6 (DSC va TGA).

Vi du 33: Mudi besylat ciia axit (R)-3-(1,4-dimetyl-1H-benzo[d][1,2,3]triazol-5-

y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][ 1,4]oxazepin-4(5H)-

yl)metyl)-4-metylphenyl)propanoic tinh thé
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Vi du 33-1: Hop chéat XXVIII-31, axit tu do (19,2 mg, 0,037 mmol) dugc phan-
phéi vao trong lo thé tich 2 mL ma trong d6 dugc bo sung 2-propanol (400 pL) tiép theo
12 dung dich nudgc axit benzensulfonic 3M (12,4 uL). Hon hop thu duge duge khudy
lién tuc trong khi xoay vong nhiét do gitra 40 va 5°C trong 48 gi¢ (gia nhiét va 1am lanh
véi te @6 2°C/phut vé6i 1 gior duy tri & nhiét do 40°C va 5°C). Sau 48 h, chuyén sang tir
thoi didm duy tri & nhiét do 5°C, huyén phu dugc can bing bang céch khudy & nhiét 4o
20°C trong 30 phut, va chét rén thu dugc duge thu gom bang cach loc & nhiét do trong
phong va lam khoé trong khong khi trong 4 gio dé tao ra hop chét vi du 33-1, mudi
besylat, v6i hé sé ty lugng 1:1 bang XRPD, xem trén FIG. 8.

Vi du 33-2: Bb sung 2-propanol (14,8 mL; 20 thé tich), tiép theo la dung dich
nuéc axit benzensulfonic 3M (477uL, 1,43 mmol) vao hop chat XXVIII-31, axit tu do
(738 mg; 1,43 mmol) va cac mam cta vi du 33-1. Hon hop dugc gia nhiét t6i 40°C trong
2 gidy, sau d6 lam lanh tir tir v6i tde d6 0,1°C/phiit t6i 20°C va dugce khudy trong vai gio.
Hbn hop 1a rat loang, do d6 nhiét do duoc giam xubng 5°C va dugc khudy qua dém (~20
gio). Phan phan udc cua huyén phu dic/gdém dugc loc va duge xac dinh 1a vo dinh hinh
bang XRPD. Viéc khudy dugc dimg lai, huyén phu dic/géom duge cho ling xubng day
cua lo, sau do, l6p ndi trén bé mat mau vang nhat dugc gan ra. 2-propanol sach (14,8
mL) duoc bd sung vao huyén phu dic/gom, hdn hop duge gia nhiét t6i 40°C, va hau hét
chét rén dugc quan sat thdy da hoa tan. Hon hop duge xoay vong nhiét do tir 40 dén 5°C
trong 1 gio tao khéi qua dém, tao ra hdn hop dac. Phan phén udc thit hai cta huyén phu
dic duoc loc va lam phi hop véi mudi besylat mong muén bang XRPD. Chit ran dugc
loc va duoc 1am kho trong khong khi trong 30 phut, sau d6, 1am kho trong tu sdy chan
khong & nhiét do 40°C v6i nito duge xa trong 2 gitr dé tao ra hop chét vi du 33-2, besylat
mudi (609 mg, hiéu sudt 63%), phi hgp voi mudi besylat bang phén tich XRPD. 'H
NMR (MetanoL-d4) § 7,8-7,9 (m, 2H), 7,5-7,6 (m, 3H), 7,4-7,5 (m, SH), 7,3-7.4 (m,
1H), 6,62 (d, 1H, J=8,8 Hz), 5,03 (t, 1H, J=8,1 Hz), 4,60 (br s, 1H), 4,50 (br s, 2H), 4,3-
4.4 (m, 1H), 4,27 (s, 3H), 3,8-4,1 (m, 1H), 3,5-3,7 (m, 2H), 3,1-3,3 (m, 2H), 2,83 (s,
3H), 2,43 (s, 3H), 1,65 (s, 1H), 1,4-1,6 (m, 1H), 1,07 (t, 3H, J=7,3 Hz). LCMS: 1t = 0,76
phut (UPLC), m/z = 516,3 [M+H]"
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XRPD ctia nguyén liéu nay dugc thé hién trén FIG. 8 va dit liéu nhiéu xa twong

ung dugce cung cAp trong bérig 5.

Bang 5:

Géc nhiéu xa (°20) Khoang cach d (A)
6,18 14,29
7,82 11,30
12,32 7,18
12,60 7,02
13,31 6,65
15,01 5,90
15,21 5,82
16,66 5,32
18,20 4,87
18,63 4,76
19,46 4,56
22,53 3,94
23,54 3,78
23,73 3,75
24,72 3,60
25,18 3,53
27,04 3,29
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Ph6é nhin dang khic cla mubi besylat cta axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé, hodc chat hd bién
cua hop chét nay, dugc thé hién trén FIG. 7 (FT-Raman).

Vi du 34: Hydrat cua mudi mesylat cta axit (R)-3-(1,4-dimetyl-1H-
benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé

Vi du 34-1: Hop chat XXVIII-31, axit tw do (19,5 mg; 0,038 mmol) dugc phéan
phéi vao trong lo thé tich 2mL, b6 sung etyl axetat (400 uL), tiép theo 1a dung dich nudce
axit metansulfonic 3M (12,6 uL, 0,042 mmol) vao do. Huyén phu dac thu dugc duoc
khudy lién tuc trong khi luén chuyén nhiét d6 giita 40 va 5°C trong 48 gio (gia nhiét va
lam lanh véi tée do 2°C/phut véi 1 gid duy tri & nhiét do 40°C va 5°C). Sau thoi gian
48 gid, chuyén sang tir thoi diém duy tri 5°C, huyén phti duoc can bang bang cach khudy
& nhiét do 20°C trong 30 phut, va chét ran thu dugc duge thu gom bang cach loc & nhiét
do trong phong va lam kho trong khong khi trong 4 gio dé tao ra hop chat vi du 34-1,
hydrat cua mudi mesylat, véi APL:mesylat theo hé s6 ty luong 1:1 khi dugc xac dinh
bang NMR.

Vi du 34-2: B sung etyl axetat (12,5 mL; 20 thé tich) ti€p theo 1a dung dich nuéc
axit metansulfonic 3M (403 pL, 1,34 mmol) vao hop chat XX VIII-31, axit tu do (623
mg; 1,21 mmol) va cac mam cta vi du 34-1. Hon hop dugc gia nhiét téi nhiét do 40°C
trong 2 gio, sau d6 lam lanh tir tlr v6i tbc do 0,1°C/phut xudng 20°C va duoc khudy qua
dém (~20 gid). Chat ran duogc say kho trong ti sdy chan khong & nhiét do 40°C véi nito
duoc xa trong 2 gio dé tao ra hop chit vi du 34-2, hydrat ctia mudi mesylat, (710 mg,
hiéu suit 90%), va phi hop véi hydrat cua mudi mesylat, bang phan tich XRPD. 'H
NMR (MetanoL-d4) § 7,4-7,6 (m, 4H), 7,4-7,4 (m, 1H), 7,3-7,4 (m, 1H), 6,65 (d, 1H,
J=8,8 Hz), 5,04 (t, 1H, J=8,1 Hz), 4,62 (s,1H), 4,52 (br s, 2H), 4,3-4,4 (m, 1H), 4,29 (s,
3H), 3,97 (td, 1H, J=3,3, 6,1 Hz), 3,5-3,7 (m, 2H), 3,1-3,3 (m, 2H), 2,84 (s, 3H), 2,71
(s, 3H), 2,44 (s, 3H), 1,68 (br dd, 1H, J=7.6, 14,9 Hz), 1,56 (br d, 1H, J=3,9 Hz), 1,09
(t, 3H, /=7,3 Hz). LCMS: rt = 0,77 phat (UPLC), m/z = 516,4 [M+H]"
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XRPD cia nguyén liéu nay dugc thé hién trén FIG. 9 va dit liéu nhiéu xa tuong
ung dugc cung cAp trong bang 6.

Bang 6:

Géc nhiéu xa (°20) Khoang cach d (A)
8,78 10,06
9,97 8,86
10,82 8,17
12,72 6,95
13,29 6,66
13,45 6,58
15,98 5,54
17,25 5,14
17,47 5,07
18,80 4,72
19,10 4,64
19,84 4,47
20,46 4,34
21,06 4,22
22,41 3,96
23,00 3,86
23,98 3,71
25,38 3,51
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26,54 3,36
27,11 3,29
29,31 3,04

Phé nhan dang khic cua hydrat cia mubi mesylat cia axit (R)-3-(1,4-dimetyl-
1H-benzo[d][1,2,3]triazol-5-y1)-3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[ 2,3-
f][1,4]oxazepin-4(5H)-yl)metyl)-4-metylphenyl)propanoic tinh thé, hodc chit hd bién
ciia hgp chit nay, dugc thé hién trén FIG. 10 (FT-Raman) va FIG. 11 (DSC va TGA).
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YEU CAU BAO HQ

1. Hop chat, hodic mu6i cua nd, hodc chat ho bién cua nd, hodc hydrat cda no6, trong do6

hop chét nay 14

2. Hop chit theo diém 1, trong d6 mudi 12 mudi duoc dung ctia hop chét.

3. Dang tinh thé ciia hydrat cia hop chét, trong d6 hop chét nay 1a

hodc chit hd bién ciia né, c6 gian dd nhifu xa bot tia X bao gdm cac dinh tai 15,76°,
7.86°, 9,58°, va 19,07° +£0,2° 20 khi dugc do béng nhiéu xa bot tia X sir dung do dai
budce séng tia X 1a 1,5406 A.

4. Dang tinh thé cua hop chét axit (R)-3-(1,4-dimetyl-1H-benzo[d][1.2,3]triazol-5-y1)-
3-(3-(((R)-2-etyl-7-hydroxy-2,3-dihydropyrido[2,3-f][ 1,4 ]oxazepin-4(SH)-yl)metyl)-4-

metylphenyl)propanoic (dang tu do) hodc chét hd bién ctia né.

5. Dang tinh thé cua hop chét (dang tu do) theo diém 4, hoac chit hd bién cia no, trong
d6 dang tinh thé nay dugc dic trung béi gian dd nhiéu xa bot tia X vé co ban theo gian

dd duoc thé hién trén FIG. 1.

6. Dang tinh thé ciia hop chat (dang tu do) theo diém 4, hodc cht hd bién clia no, dugc
dac trung béi gian do nhidu xa bot tia X bao gdm céc dinh tai 12,38°, 25,90°, 19,35°, va
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7,54° +£0,2° 20 khi dugc do béng nhiéu xa bot tia X sir dung do dai budc song tia X 1a

1,5406 A.

7. Dang tinh thé dugc tach cia hop chét, hodc chét hd bién cia né, trong d6 hop chét

nay la

8. Dang tinh thé gan nhu tinh khiét ciia hop chét, hodc chét hd bién ctia né, trong d6 hop

chét nay 1a

9. Dang tinh thé cia hop chét (dang tu do), hodc chét hd bién cia n6 theo diém 4, trong

do6 dang tinh thé nay dugc déc trung boi co it nhét nam dinh duoc lua chon tir dit liéu

nhiéu xa vé co ban theo dit li€u sau:

Géc nhiéu xa (°20) Khoang cach d (A)
6,69 13,20

7,54 11,72

12,38 7,14

12,90 6,86
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13,55 6,53
13,99 6,33
16,40 5,40
17,49 5,07
17,82 4,97
18,30 4,84
19,35 4,58
19,96 4,44
20,98 4,23
22,74 3,91
25,90 3,44
26,79 3,33
27,36 3,26
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10. Dugc pham chira hgp chét, hoac mudi cia nd, hodc chat hd bién cia nd, hodc hydrat

clia no, theo diém bat ky trong s6 cac diém tir 1 dén 9 va td duge dugc dung.

11. Duge phdm theo diém 10, trong d6 mubi 1a mubi duoc dung ciia hop chat.
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