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(57) Sang ché dé cap dén hop chat indolin duoc thé co cong thire (1), ciing nhu dé cap dén
hop chét nay dung 1am thudc, cu thé 1a dung lam thudc diéu tri hodc ngin ngira bénh nhiém
virut dengue. Sang ché ciing dé cap dén dugc pham hoic dugc pham két hop cta hop chat,
dé cap dén dugc pham hodc dugc pham két hop dung lam thude, cu thé 13 dé ngin ngira
hoac diéu tri bénh nhidm virut dengue. Sang ché ciing dé cap dén quy trinh diéu ché hop
chat nay.
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Linh vue k§ thuit dwoe dé cap

Séang ché dé cap dén hop chit indolin dugc thé c6 cong thire (1), cling nhu d& cap
dén hop chit nay ding lam thudc, cu thé 13 dung lam thubc diéu tri hoic ngin nglra
bénh nhi®m virut dengue. Sang ché ciing d& cap dén duogc phim hoidc dugce pham két
hop ctia hop chét, d& cap dén duoc phdm hoic dugc phdm két hop dung 1am thudc, cu
thé 12 d& ngin ngira hojc diéu tri bénh nhiém virut dengue. Sang ché ciing d& cap dén
quy trinh diéu ché hop chét nay. ‘

Tinh trang ky thuit cia sang ché

Flavivirut, do mudi hodc ve truyén, gy ra cic bénh nhiém nguy hiém dén tinh
mang ¢ nguoi, nhu bénh viém ndo va bénh st xuit huyét. Bén typ huyét thanh khéc
biét, song li€n quan mat thiét, cua flavivirut dengue 13 da biét, 14n luot dugc ky hiédu 13
DENV-1, DENV-2, DENV-3 va DENV-4. Dengue 12 dich bénh c¢6 tinh dia phuong &
hau hét cac vung nhiét d6i va cén nhiét d6i trén thé gidi, chu yéu & cac khu vuce d6 thi
va ban d6 thi. Theo T4 chirc Y té Thé giéi (WHO), 2,5 ty ngudi trong d6 1 ty tré em c6
nguy co bi nhiém DENV (WHO, 2002). C6 khoang 50 dén 100 triéu ca sét dengue
[DF], mot nira triéu ca méc bénh dengue ning (tic 1a s6t xuét huyét dengue [DHF] va
hoi chl’mg“séc dengue [DSS]), va hon 20.000 ca tir vong trén thé gi¢i mbi nim. DHF
tré thanh nguyén nhan hang du gy nhap vién va tit vong & tré em trong céc ving dich
dia phuong. N6i chung, dengue la nguyén nhan phé bién nhit ciia bénh do arbovirut.
Gan day, do sy bung phat rong & cac qudc gia chiu My la-tinh, Dong Nam A va tay
Thai Binh Duong (bao gém Braxin, Puerto Rico, Venezuela, Cam-pu-chia, Indonexia,
Viét Nam, Thai Lan), sé ca dengue ting l1én dang ké trong céc nam qua. Khong chi sb
ca dengue lay truyén t6i cdc khu vue méi, ma sy bung phat ¢6 xu huéng nang hon.

Mic di ¢6 tién bd trong viéc phat trién cac vacxin phong ngira dengue v6i kha
nang st dung vacxin Dengvaxia®,v nhung van gip phai rat nhiéu kho khin. Céc khé
khan nay bao goém su tdn tai cia hién tuong goi 1a su ting cudng phu thudc vao khang
thé (antibody-dependent enhancement: ADE). Sy phuc hdi sau khi nhiém mat typ huyét

thanh tao ra tinh mién dich sudt doi déi véi typ huyét thanh d6 song chi mang lai sy
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phong ngtra mot phén va tam thoi dbi v6i bénh nhidm tiép theo béi mdt trong ba typ

huyét thanh con lai.

Sau khi nhim typ huyét thanh khéc, c4c khang thé khac loai ton tai trudce dé tao
ra cac phirc chit véi typ huyét thanh virut dengue vira nhiém ma khdng trung hoa tac
nhéan gay bénh nay. Thay vao do, 16i vao té bao cua virut duge tin 13 duoc tao diéu kién
thuan loi, dn dén sy sao chép virut khong kiém soat va hiéu gid virut c6 dinh cao hon.
Trong ca nhiém tién phét va nhiém th& phat, hiéu gia virut cao hon c6 lién quan dén
bénh dengue nang hon. Do khang thé ngudi me dé dang di vao tré nhé qua dudng b,
ddy c6 thé 1a mot trong sé céc Iy do khién tré em bi anh hudng nhiéu hon béi bénh

dengue ning so voi ngudi trudéng thanh.

O nhing noi c6 hai hoic nhiéu typ huyét thanh luu hanh ddng thoi, con goi 1a
cac ving dich c6 tinh dia phuwong cao, nguy co bénh dengue ning 1a cao hon dang Kké
do gia tdng nguy co méc bénh nhiém thir phat ning hon. Hon nita, trong truong hop
dich c6 tinh dia phuong cao, kha ning phat sinh cac chiing doc hon s€ gia tang, diéu

nay lai lam ting kha ndng s6t xuét huyét dengue (DHF) hoécv hoi ching séc dengue.

Cac mudi mang virut dengue, bao g0m Aedes aegypti va Aedes albopictus (mudi
vén), di chuyén vé phia bic dia cAu. Theo Trung tdm kiém soat va phong nglra dich
bénh Hoa Ky (Centers for Disease Control and Prevention: CDC), ca hai loai mudi nay
hién c6 mat & khip mién nam Texas. Sy lan truyén vé phia bac clia mudi mang virut

dengue khong chi gi¢i han & M§, ma con dugc quan sat thdy & chau Au.

Dengvaxia®, vacxin dengue do Sanofi Pasteur san xuét, dau tién duoc phé chuén
tai Mexico va cho su phé chuan & nhiéu quoc gia. Tuy nhién, vacxin nay van rét can
duoc cai thién do hiéu qua c6 han, dic biét doi véi DENV-1 va DENV-2, hi€u qua thép

& cac dbi tuong chua tiép xtc véi flavivirut va ché do dinh lieu qua dai.

Méc du c6 nhirng thiéu sét ndy, vacxin nay 13 nhén t6 thay ddi cudc choi trong
truong hop dich ¢6 tinh dia phuong do no6 s& mang lai sy phong ngira cho phan 16n dan
s6, song c6 thé khong mang lai sy phong ngira cho cic tré nho, d6i twong chiu anh
hudng 16n nhit béi dengue. Ngoai ra, ché do dinh lidu va hiéu qua rit han ché & céc doi
tugng chua tiép xtc véi flavivirut khién cho n6 khong thich hop va c6 thé khong déng

gia/hiéu qua kinh té ddi voi du khach tir cac khu vuc khong c6 dich dia phuong dén cac
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khu vuc ¢6 dich dia phuong dengue. Cac thiéu s6t néu trén cia vacxin dengue 13 1y do

tai sao cén c6 thube khang virut dengue du phong tién phoi nhiém.

Hon nita, hién nay, cac thudc khang virut dic hiéu dé didu tri hodc ngin ngira
bénh nhiém virut sét dengue 1a khong kha dung. Rd rang, van rat cin c6 cac thube dé
ngén nglra hodc diéu tri cac bénh nhiém virut & dong vat, cu thé1a & nguoi va dic biét
1a dbi v&i cac bénh nhiém virut do Flavivirut gdy ra, cu thé 13 do virut Dengue gay ra.
R4t cin c6 cac hop bchét co hiéu nghiém khang virut tdt, khong c6 tac dung phu hodc c6
tac dung phu & muc thp, hoat tinh phd rong ddi véi nhidu typ huyét thanh virut Dengue,

doc tinh thip va/hoiic cac dic tinh duge dong hoc hodc duge luc hoc tbt.

WO0-2010/021878 boc 10 cac dan xuét 2-phenylpyrolidin va indolin lam chét
dbi khang thu thé mentol d& diéu tri bénh viém va bénh trung wong. WO-2013/045516

boc 16 cac dan xuat indol va indolin dung dé diéu tri cc bénh nhiém virut dengue.

Séng ché d& xuét céc hop chét, cac din xuét indolin dugc thé, c6 hoat tinh hiéu

nghiém cao ddi véi ca bbn (4) typ huyét thanh cua virut Dengue.
Ban chit ky thuit ciia sang ché

Sang ché dua trén viéc phat hién bat ngd rang it nhit mot trong sb cac van d&

* néu trén c6 thé duoc giai quyét bang cac hop chét theo sang ché.

Séang ché dé xuét céc hop chit d3 dugc ching minh 13 c6 hoat tinh khang virut
hidu nghiém dbi véi ca bdn (4) typ huyét thanh hién da biét. Sang ché ciing chimg minh
rang cac hop chét nay trc ché hitu hi¢u sy ting sinh cia virut Dengue (DENV). Do do,
cac hop chét nay cAu thanh nén 16p hop chét hiéu nghiém c6 th dugc sir dung dé didu
tri va/hodc ngan ngtra cac bénh nhiém virut & dong vat, dong vat c6 vl va nguoi, cu thé

14 dé didu tri va/hodc ngin nglra cac bénh nhiém virut Dengue.

Ban mo ta ciing dé cdp dén viéc st dung cac hop chét nay lam thubc va st dung
chung dé san xult duge phdm dé didu tri va/hodc ngén ngira cdc bénh nhiém virut, cy
th8 13 cac virut thudc ho virut Dengue & dong vat hodc dong vat co vu, cu thé 1a & nguoi.
Sang ché ciing d& cap dén phuong phap didu ché cac hop chét nay va phuong phap san

xuét dugc phém chtra chung véi lugng hitu hi€u.

Ban md ta ciing d& cap dén phuong phap diéu tri hodc ngin ngira cic bénh nhiém

virut dengue b%mg cach cho bénh nhan c6 nhu cau dung lugng hitu hi¢u ctia mdt hodc
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" nhiéu hop chét nay, hodc mudi duge dung ciia ching tuy ¥ két hop v6i mét hodc nhidu

thudc khac, nhu chit khang virut khéc.

Theo mot khia canh, sang ché @& xuét hop chét c6 cong thic (I), dang ddng phan

1ap thé, mudi dugc dung, solvat hodc dang da hinh cua no:

trong d6 hop chit nay duge chon tir nhém bao gdm:
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Theo phuong &n khéc, sang ché dé cap dén hop chét c6 cong thic (1)
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dang ddng phan 1ap thé, mubi dugc dung, solvat hoic dang da hinh cua n6, trong dé
R1 1a flo, Ry 12 hydro, R3 1a triflometyl, va R4 13 hydro; hogc

R7 1a flo, Ry 13 hydro, R3 is triflometoxy, va R4 1a hydro; hodc

R1 la clo, Rz 14 hydro, R3 1a triflometyl, va R4 1a hydro; hodc

R 1a clo, Ry 13 hydro, R3 1a triflometoxy, va R4 1a hydro; hodc

R1 1a clo, Ry 14 hydro, R3 1a triflometyl, va R4 la metoxy; hodc
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Rj 1a clo, Rp 14 metoxy, R3 12 triflometyl, va R4 13 hydro; hogc
Rila clo,‘RZ 12 metoxy, R3 1a triflometyl, va R4 1a metoxy; hodc
R1 1a clo, Ry 1a metoxy, R3 la friﬂometoxy, va R4 1a hydro; hodc
R laclo, Ry 1a flo,R3 1a triflometyl, va R4 1a hydro; hodc

Rpla clo,v R 1a flo, R3 1a triflometoxy, va R4 1a hydro; hodc

Rj laclo, Rp 1a flo, R3 1a triﬂométyl, va R4 1a metoxy; hodc

R1 1a clo, Ry 12 hydro, R3 1a triflometoxy, va R4 1a metoxy.

Sang ché ciing d& xuét dugc phdm chira hop chét néu trén hodc dang ddng phan
1ap thé, mubi duoc dung, solvat hodc dang da hinh ctia né cung v6i mot hodc nhiéu ta

dugc, chit pha lodng hodc chit mang dugc dung.
M té chi tiét sang ché
Mudi dugc dung ctia hop chit néu trén bao gbm mudi cong axit va mudi bazo

cia n6. Céc mudi cong axit thich hgp duoc tao ra tir cac axit tao mudi khong ddc. Cac

mudi bazo thich hop dugce tao ra tir céc bazo tao mudi khong doc.

Hop chét chit theo sang ché ciing c6 thé ton tai dudi dang khong solvat va solvat.
Thuat ngit “solvat” dugc sit dung trong ban mé ta nay d8 mb ta phirc chat phan tit chtra

hop chit theo séng ché va mot hodic nhidu phan tir dung mdi dugc dung, vi dy, etanol.

Thuit ngit “dang da hinh” chi kha ning cua hop chét theo sang ché ton tai &

nhiéu hon mot dang hoic cAu trac tinh thé.

Hop chét theo séng ché c6 thé duge dung dué6i dang két tinh hodc vo dinh hinh.
Chuing c6 thé dugc thu, vi du, duéi dang banh rin, bot hodc mang b.'?lng cac phuong
phap nhu két tha, két tinh, 1am kho & nhiét do thép, séy phun, hogc 1am kho bay hoi.
Chung c6 thé dugc dung riéng hodc két hop v6i mdt hodc nhiéu hop chét khéc theo séng
ché hoic két hop véi mot hodc nhiéu duoc chit khac. N6i chung, chiing s& dugc dung
dudi dang ché phém két hop v6i mot hodc nhiéu t4 dugc duge dung. Thuét ngit “ta dugc”
dugc st dung trong ban mo ta nay d8 mo ta thanh phan bit ky khong phai (c4c) hop
chét theo sang ché. Viéc chon t4 dugc phy thude chit yéu vao cac yéu t6 nhu cach ding

cu thé, tac dung cua ta dugc doi v4i do hoa tan va do on dinh, va tinh chat cia dang liéu.
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Hop chét theo séng ché hodc phan nhém bét ky ciia n6 c6 thé dugc didu ché
thanh c4c dang dugc phdm khac nhau cho muc dich st dung. Cac duoc pham thich hop
¢6 thé dugc vién dan bao gém tat ca cac dugc phém thuong dugce su d\_ing cho céac duoc
chét ding toan than. D& bao ché dugc pham theo sang ché, lugng hitu higu cua hop chét
cu thé, tuy y dang mubi, 1am hoat chét dugc tron nhuyén v&i chét mang dugc dung, chét
mang ndy c6 thé & nhidu dang tiy theo dang dugc phim mudn dung. Cic dugc phim
nay cin & dang lidu don vi thich hop, vi du, dé ding qua dudng miéng hodc tryc trang.
Vi dy, dé bao ché duoc phim & dang lidu dung qua dudng miéng, chit din thubc thong
thuodng bat ky co thé duoc st dl_ing nhu, vi du, nuéce, glycol, dau, ruou va chét tuong tu
trong truong hop cua céac dugc phim 1éng ding qua dudong miéng nhu huyén phu, xi-
1o, con ngot, nhil tuong, va duhg dich; hoac cac chét mang ran nhu tinh bét, duong, cao
lanh, chit pha loang, chit 1am tron, chét lién két, chit gy rd va chit tuong tu trong
trudng hop cta bdt, vién tron, vién nang va vién nén. Do dé dung, vién nén va vién nang
1a céc dang don vi liéu ding qua dudng miéng thuan loi nhét, trong trudng hop nay céc
chét mang thudc rin hién nhién dugc str dung. Ciing dugc bao gdm 14 cac duge pham

dang rin ¢6 thé dugc chuyén hoa, ngay trude khi sit dung, thanh dang long.

Dic biét c6 loi néu bao ché cac duge phém néu trén & dang don vi dé d& ding va
ddng nhét lidu. Dang liéu don vi nhu duoc st dung trong ban mo ta nay chi cac don vi
riéng bict v& mit vét Iy thich hgp lam céc liéu don vi, mdi don vi chita lugng dinh trude
ctia hoat chit dugc tinh toan dé tao ra tac dung diéu tri mong mudn két hop véi chét
mang thubc yéu cAu. C4c vi du vé dang liéu don vi ndy 12 vién nén (bao gdm vién nén
duoc khia hodc du¢c bao), vién nang, vién tron, 'géi bot, vién nhén, thudc dan, dung

dich hodc huyén phu tiém va dang twong tu, va cac dang chia nhé cua ching.

Nguoi co hiéu biét trong didu tri bénh nhim c6 thé xac dinh dugc lugng hitu
hiéu tir cac két qua thir nghiém dugc trinh bay sau ddy. Néi chung, dy tinh rang luong
hing ngay hitu hiéu ndm trong khoang tir 0,01 mg/kg dén 50 mg/kg thé trong, tdt hon
12 ndm trong khoang tr 0,1 mg/kg dén 10 mg/kg thé trong. C6 thé thich hop néu ding
c4c lidu yéu cau duéi dang hai, ba, bdn hodc hon lidu chia nho véi khoéng céch thich
hop trong ngay. Cac liéu chi nh6 nay ¢ thé dugc bao ché duéi dang liéu don vi, vi du,
chtta hoat chit v6i lwgng ndm trong khoang tir 1 dén 1000 mg, va cu thé 1a nim trong

khoér_ig tir 5 dén 200 mg/dang lidu don vi.
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Lidu lugng va tin suét ding chinh xac phu thudc vao hgp chét cy thé theo sang
ché, tinh trang cu thé can diéu tri, mc do nghiém trong cla tinh trang can diéu tri, 0
tudi, thé trong va tinh trang thé chit chung ciia bénh nhan cu thé cling nhu thudc khac
ma bénh nhan ding, nhu duge ngudi ¢6 hiéu biét trong linh vyc nay biét rd. Hon nita,
10 rang rang lugng hitu hidu c6 thé tang hozc gidm tlly theo dap Umg cia d6i tugng duoc
diéu tri va/hoic tily theo danh gia cta bac s§ ké don hop chét theo sang ché. Do d6, gi6i
han lugng hitu hiéu néu trén chi 1a huéng d&n va khong duqc duy tinh lam giéi han pham

vi hoiic st dung cua sang ché & mirc do bat ky.

Séang ché cling duy tinh bao gdm c4c chit dong vi bét ky ctia cdc nguyén tir c6
miit trong hop chit theo sang ché. Vi du, cac chét ddng vi ctia hydro bao gbm triti va

doteri va cac chit ddng vi ctia cacbon bao gdm C-13 va C-14.

Hop chét theo sang ché ciing co thé tdn tai & dang ddng phan hoa 13p thé, bang
cach x4c dinh tAt ca cac hop chét co thé c6 dugc tao nén bdi cling cac nguyén tir duge
lién két boi cung trinh ty lién két song c6 cdu tric ba chidu khéc nhau, chiing khong thé |
thay thé cho nhau. Trtr khi c¢6 quy dinh khac, ky hig¢u héa hoc cta cac hop chét bao gdbm
tAt ca cac dang ddng phan héa 13p thé ¢6 thé c6, ma cac hop chét néu trén c6 thé ¢o.
Hon hop nay ¢6 thé chua tit ca cac chit ddng phan khong d6i quang va/hodic chét dong
phan d6i quang c6 cAu trtic phan tit co ban cua hgp chit néu trén. Tt ca cac dang dong
phén hoa lap thé cua cac hop chét duoc str dung theo sang ché & dang tinh khiét hoic
tron v&i nhau dugce dy tinh 1a ndm trong pham vi clia sang ché bao gdm hdn hop triét

quang bét k¥ hodc céc raxemat.

Céac dang ddng phan 1ap thé tinh khiét cia cac hop chét va chét trung gian nhu
néu trong ban mo ta nay dugc xé4c dinh la cac chét ddng phan vé ban chét khong chira
cac dang ddng phan d6i quang hoic ddng phan khong dbi quang khac c6 cing chu tric
phén tlr co ban cua cac hop chét va chét trung gian d néu. Cu thé, thuat ngit ‘tinh khiét
v& mit ddng phan lap thé' chi hop chat hodc chét trung gian chira lugng du ddng phan
14p thé it nhat 80% (ttrc 1a ti thiéu 90% mot chat ddng phan va tdi da 10% chét dong
phan co thé ¢6 con lai) dén luong du ddng phan lap thé 100% (tirc 1a 100% mot chét
ddng phan va khong c6 chét ddng phan con lai), cu thé 13 hop chét hoic chét trung gian
chira luong du ddng phén 1ap thé nim trong khoang tir 90% dén 100%, cy thé hon 14
lugng du ddng phan lap thé nim trong khoang tlr 94% dén 100% va dic biét 1a luong
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du ddng phén 1ap thé nim trong khodng tlr 97% dén 100%. Céc thuat ngft “tinh khiét vé
mit ddng phan dbi quang’ va ‘tinh khiét v& mat ddng phan khong dbi quang’ can duoc
hiéu theo cach turong tu, song lai 12 Vé lwong du ddng phan d6i quang, tiép theo 12 lugng

du ddng phan khéng d6i quang ctia hdn hop duge dé cap.

Céac dang ddng phan lap thé tinh khiét ctia cac hop chit va chét trung gian dugc
st dung theo sang ché c6 thé duge thu bang cach sir dung cic quy trinh da biét trong
linh vuc nay. Vi du, céc chit ddng phén d6i quang c6 th8 dugc tach ra khéi nhau bang
cach két tinh chon loc cic mubi dong phan khong dbi quang ctia chiing bang céc axit
hoic bazo quang hoat. Céc vi du vé axit ndy 12 axit tartaric,' axit dibenzoyltartaric, axit
ditoluoyltartaric va axit camphosulfonic. Theo céch khéc, cac chit ddng phan d6i quang
c6 thé duoc tach ra bing ky thuét séc ky bang cach st dung pha tinh khong d6i xtmg.
Céc dang ddng phan héa 1ap thé tinh khiét néu trén ciing c6.thé dugc tao ra tlr cac dang
ddng phan héa 1ap thé tinh khiét tuong rng cua nguyén li¢u thich hop, voi didu kién
phan ng xay ra mot cach dic hicu lap thé. Tt hon 13, néu cin c6 chit ddng phan lap
thé riéng, hop chit néu trén s& dugc tbng hop bang cc phuwong phap diéu ché dic hiéu
1ap thé. C6 loi néu céc phuong phap nay st dung cac nguyén ligu tinh khiét v& mit dong

phan ddi quang.

Hop chét c6 cong thie (I) theo séng ché déu c6 it nhat mot nguyén tir cacbon

khéng ddi xting nhu dugc chi ra trén hinh v& & dudi bang nguyén tr cacbon ¢6 dau *:

Do su ¢6 mit cuia nguyén tir cacbon khong d6i xtmg néu trén, “hop chét ¢6 cong
thire (I)” c6 thé 1a chat ddng phéan ddi quang (R), chét ddng phan dc‘)i‘quang (S), dang
triét quang, hodc t8 hop c6 thé c6 bt ky clia hai chit ddng phan dbi quang riéng ré theo
ty 16 bat ky. Khi cAu hinh (R) hoic (S) tuyét d6i ctia mot chat ddng phan dbi quang 1a

chua biét, chat ddng phan dbi quang nay cfing c6 thé dugc nhan dang bing céach chi ra

-10-



30915

n6 13 quay phai (+) hay quay trai (-) sau khi do goéc quay quang riéng cuia chét ddng

phan d6i quang cu thé néu trén.

Theo khia canh khéc, sang ché dé cap dén nhom thr nhit cia hop chét cé cong
thie (I) trong d6 hop chét c6 cong thirc (I) ¢6 su quay cyc riéng (+).

Theo khia canh khac, sang ché dé cap dén nhom thir hai ciia hop chét c6 cong
- thac (I) trong d6 hop chét c6 cong thire (I) c6 su quay cyc riéng ().

Vi du thwce hién sang ché
Phwong phap LC/MS

Phuong phép do sic ky léng hidu ning cao (High Performance Liquid
Chromatography: HPLC) dugc thyc hién bang cach str dung bom LC, dau do mang diot
(diode-array detector: DAD) hodc dau do tia cuc tim (UV) va ¢t nhu dugc chi rd trong
cac phuong phép tuong ung. Néu cin, cc diu do bd sung duge bao gdm (xem bang

cac phuong phép ¢ dudi).

Dong chay tir cot dugc dua dén khéi phd ké (Mass Spectrometer: MS) dugc céu
hinh bing ngudn ion 4p sut khi quyén. Ngudi c6 hidu biét trong linh vuc nay biét cach
dat cac thong sb diéu chinh (vi dy, pham vi quét, thoi gian dimg, v.v.) dé thu dugc cac
ion cho phép nhan dang trong lugng phén tir (molecular weight: MW) don ddng vi danh
dinh ctia hop chat. Viéc thu thap dit liéu dugc thyc hién bang phdn mém thich hop.

Céc hop chit dugc mo ta bang thoi gian luu gilt thuc nghiém cta chung (Rt) va
céc ion. Néu khong c6 quy dinh khéc trong bang dit li¢u, ion phan tt dugc thdng bao
twong tmg véi [M+H]" (phan t&r dugc proton hoéa) va’hodc [M-H]" (phén tir duge khir
proton). Trong trudng hop hop chét khong truc tiép ion hoa, loai san phém cdng dugc
chi 3 (tire 1a [MHANHL]*, [M+HCOOT, v.v.). D8i véi cac phan tir c6 nhidu kiéu dong vi
phong xa (Br, Cl), gié trj dugc thong béo 1a gia tri thu dugc dbi véi khéi lugng dong vi
nhé nhét. TAt ca cac két qua duoc thu véi céc bét dinh thue nghiém c6 lién quan chung

dén phuong phap dugc st dung.

Sau diy, “SQD” c6 nghia 1a d4u do t cuc don (Single Quadrupole Detector),
“MSD” ¢6 nghia 13 diu do chon loc khéi lugng (Mass Selective Detector), “RT” ¢6

nghia 12 nhiét d6 trong phong (room temperature), “BEH” 1a thé lai cdu etylsiloxan/silic
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dioxit (bridged ethylsiloxane/silica hybrid), “DAD” cé nghia la d4u do mang diot

(Diode Array Detector), "HSS” c6 nghia la silic dioxit d0 bén cao (High Strength silica).

Ma phuong phap LC/MS (Luu tbc dugc tinh bing mL/phut; nhiét & cot (T)

dugc tinh bang °C; thoi gian chay dugce tinh bang phut).

gitt trong 0,49
phut.

Thoi
Ma Luu toc|
: gian
phwong| Thiét bi Cot Pha dong Gradien | --——--- chay
phap T
(phit)
84,2% A trong
0,49 phut, dén
‘Waters: :
A:95% 10,5% A trong
Acquity® | Waters: . 0,343
CH3;COONH4| 2,18 phut, giit
UPLC®- | BEHCI8 mL/phut
LC-A 7mM /5% | trong 1,94 phut, 6,2
DAD- (1,7pm, N
CH;CN, B: tro ve 84,2% A
Quattro [2,1x100mm)| . 40°C
CH3;CN trong 0,73 phut,
Micro™
gitt trong 0,73
phut.
84,2% A/15,8% B
dén 10,5% A
Waters: Waters A: trong 2,18 phut, 0.343
ity® CH;COONH,| giit trong 1,96 ’
ACQUIty™ | ppH® ’ Y BETORE LI T phat
LC-B | H-Class - 7mM 95%/ phut, trd vé 6,1
papva [O18 (T CHLCN S%, | 84.2% AN1S8%B|
SQD2TM 2,1x100mm)| 5. cH,ON | trong 0,73 phat,
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| Thoi
Ma Luu toc| .
. ) gian
phwong| Thiét bi Cot Pha dong Gradien @ | -——-- chay
phap T '
(phut)
Waters:
aeqp 50% A dén 10% | 0,5
(i} n 0 5
UPLC® - [Waters: HSS| A:0,1% i e
trong 3, ut, ut
LC-C | DAD- |[C18(1,8um,| HCOOH el ° 5
L , gitt trong 1,5 | -------
Acquity® [2,1x50mm) | B: CH;CN ,
: phut. 40°C
TQ
detector
A: 10mM
Waters: .
Waters: |CH3COONH4| T 95% A dén 0,8
Acquity® . o
BEH C18 | trong95% | 5% Atrong 1,3 |mL/phut
LC-D | UPLC® - o 2
(1,7um, HO0 +5% | phuat, gitt trong | -------
DAD-
2,1x50mm) | CH3CN 0,7 phut. 55°C
SQD
B: CH3CN
Phwong phap SFC/MS

Phuong phap do SFC dugc thuc hién bing cach st dung hé théng séc ky léng
siéu t4i han (Supercritical fluid chromatography: SFC) phan tich ¢6 bb tri bom doi dé
phan phéi cacbon dioxit (CO7) va chét cai bién, bg tu 14y mau, 16 cot, dau do mang diot
c6 18p 6 do 4&p suét cao 1én dén 400 Bar. Néu duoc cAu hinh véi khbi phd ké (MS), dong
chay tr cot dugc dua t6i (MS). Ngudi ¢o hiéu biét trong linh vuc nay biét cach dit cac
thong sb didu chinh (vi du, pham vi quét, thoi gian dung, v.v.) dé thu dugc cac ion cho
phép nhéan dang trong lugng phén tir (molecular weight: MW) don ddng vi danh dinh
cua hop chét. Viéc thu thap dit liéu duge thyc hién béng phﬁn mém thich hop.
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Céc phuong phap SFC phan tich/MS (Luru tbe dugc tinh bing mL/phut; nhiét do
cot (T) dugc tinh bang °C; thoi gian chay dugc tinh bang phat, 4p luc nguge
(Backpressure: BPR) dugc tinh béng bar.

, | Thoi gian
Ma ' | Luwu toc
chay
phuong Cot Pha dong Gradien e
ha ol
e BPR
Cot Daicel A:COy - 3
Chiralcel® OD-3 | B:iPrOH | 40% B giit 3 ’
area (3 um, 100 x 4,6 hat o] T
m, X4, +0 .39 ut
g (+0,3% : 35 105
mm) iPrNH>)
Cot Daicel
3 7
| Chiralcel® OD- | A:CO2 | 40% B giit 7
SFC-B G [N
H (5 pm, 150 x | B:MeOH phut
35 100
4,6 mm)
Cot Daicel
3 7
Chiralcel® OD- | A:CO2 | 40% B giit 7
SFC-C . -
H (5 pm, 150 x | B:iPrOH phut
35 100
4,6 mm) :
Cot Daicel A:COy |
. 3 7
Chiralpak® AD- | B:iPrOH | 50% B git 7
SFC-D ”
H (5 pm, 150 +0,39 it
(5 pm X | (+0,3% p 35 100
4,6 mm) iPrNH>)
Cot Daicel
_ 3 7
Chiralcel® OD- | A:CO2 | 30% B giit 7
SFC-E O (RS p—
H (5 um, 150 x | B:EtOH phut
35 100
4,6 mm)
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, | Thoi gian
Ma Lwu toc
chay
phwong Cot Pha dong | Gradien | --—-—--
phap T e
BPR
Cot Daicel
- | 3 7
| Chiralcel® OD- | A:CO> | 30% B giit 7
SFC-F | T i oo R - T
H (5 pm, 150 x | B:iPrOH phut
35 100
4,6 mm)
Cot Daicel A:CO,
. 3 7
Chiralcel® OD- | B:iPrOH | 30% B gitt 7
SFC-G ' e | e
HQGpm 150x | (+0,3° phut
Gu (+0,3% p 3 100
4,6 mm) iPrNH>)
Cot Daicel A:CO,
. 3 7
Chiralpak® IC (5| B:1PrOH | 30% B giit 7
SFC-H I e
, 150 x 4,6 40.3° Gt
i (+0,3% P 35 100
mm) iPrNH>)
Cot Daicel A:CO,
. 3,5 3
SFC.I Chiralpak® AD- | B:1PrOH | 50% B giit 3
33 um, 100x | (+0,3° it | |
Gp (+0,3% p 35 103
4,6 mm) iPrNH>)
A:CO»
Cot Daicel )
B:EtOH | 1004.50% B | 2,5 9,5
Chiralpak® AS3 ]
SFC-J (+0,2% | trong 6 phut, | ------- | --meee-
(3,0 pm, 150x | . B
iPrNH> gitr 3,5 phut 40 110
4,6 mm)
+3% H,0)
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‘Piém nong chay
Céc gia tri co thé 1a gié tri dinh hodc gi6i han néng chay, va dugc thu véi cac bét

dinh thuc nghiém c6 lién quan chung dén phuong phép phan tich nay.
DSC823e (duge chi ra dudi dang DSC)

| Déi voi mot sb hop chét, diém néng chiy dugc x4c dinh bang DSC823¢ (Mettler-
Toledo). Cac diém néng chay duge do theo gradien nhiét d6 10°C/phuit. Nhiét do tbi da
1a300°C.

Géc quay quang:

Géc quay quang dugce do bing phén cuc ké Perkin-Elmer 341 c6 dén hoi natri

va duoc thdng bao nhu sau: [a]° (A, ¢ g/100ml, dung mdi, T°C).

[o]T = (1000 / (I x ¢) : trong d6 [ 12 chidu dai dudng di tinh bing dm va c 1a
ndng b tinh bing g/100 ml dbi véi miu & nhit do T (°C) va bude séng A (tinh bing
nm). Néu buéc séng clia 4nh séng duge st dung 13 589 nm (vach natri D), thi ky tw D
¢6 thé dugc str dung thay thé. Ky hiéu quay (+ ho#c -) luén duoc str dung. Khi st dung '
phuong trinh nay, ndng dd va dung moi ludn duge dé trong ngoic sau goc quay. Goc
quay dugce thong bao bang d6 va khong c¢6 don vi ndéng dd duge cho (n6 duge gia dinh

14 g/100 ml).

Vi du 1: Téng hop axit 4-(3-((1-(4-flophenyl)-2-oxo0-2-(6-(triflometyl)indolin-1-
yl)etyl)amino)-5-metoxyphenoxy)butanoic (Hop chit 1) va tach khong di xng thanh
c4c chét ddng phan dbi quang 1A va 1B

OMe Br/\/\"/ O\K i
(0]
> (o)
Cs,CO3 HoN O/\/\“/ \K
1a 9]

DMF, 60°C 65h

OMe

F

OMe ' F
OMe
LiOH

o
HoN s &
1a 0
- ved N THF, MeOH, H,0

O —_—
Med BT EtaN, CHyCN 1b ’\/Yok rt 2h

MW, 100°C 20 min 0
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o N F H
H ; HATU, Et;N 0/\/7/0
/\/77 DMF, 1t 3h 1d
1c :

OMe

HCI (4M trong dioxan) - Téch khong doi ximg
/< 2 > Céc chét ddng phan

- F
F. N .
N H d6i quang 1A va 1B
5 F o
1t qua dém XC[} /\/YOH
1 0

Téng hop chit trung gian 1a:

Dung dich duogc khudy co hoé chtra fert-butyl 4-bromobutanoat [CAS 110661-
91-1] (42,3 g, 0,19 mol) trong DMF (600 mL) dugc bd sung timg phén hén hop chét
rin gdm 3-amino-5-metoxyphenol [CAS 162155-27-3] (26,4 g, 0,19 mol) va Cs2COs
(123,6 g, 0,379 mol). Hon hgp phan tng nady duoc khudy & 60°C trong 65 gid, va aé
ngudi téi nhiét do trong phong. Hon hop dugc rét vao HaO (2,5 L). San phim dugc
chiét bing Et,0 (2 1an). Céc 16p hitu co da thu gom dugc rira bing nudc mudi, 1am kho
trén MgSOs va loc ra. Dung moi dugc bay hoi dudi ap suit giam, va tiép theo dugc lam
bay hoi ddng thdi v6i toluen. Can dugc tinh ché qua HPLC pha thudng (Pha tinh:
silicagel 60A 25-40 pm (Merck), Pha dong: gradien tir 20% EtOAc, 80% heptan dén
60% EtOAc, 40% heptan) thu dugc ferz-butyl 4-(3-amino-5-metoxyphenoxy)butanoat
1a (27 g).
Téng hop chit trung gian 1b:

Hdn hop gdm metyl 2-bromo-2-(4-flophenyl)axetat [CAS 71783-54-5] (0,400
g, 1,62 mmol), fert-butyl 4-(3-amiﬁo-S-metoxyphenoxy)butanoat 1a (0,547 g,
1,94 mmol) va trietylamin (0,337 mL, 2,43 mmol) trong CH3CN (4 mL) dugc gia
nhiét trong 10 vi séng & 100°C trong 20 phut. Hon hop phan tng dugc pha lodng bing
EtOAc va dugc ria béng HCI 1N. Pha hitu co dugc rira bfmg H,0 va nudc mudi, 1]am
kho trén MgSOs, loc va ¢d dudi ép‘suét giam. Can dugc tinh ché bang sic ky nhanh
trén silicagel bang c4ch st dung gradien EtOAc (2% dén 20%) trong heptan thu duoc

-17-



30915

tert-butyl 4-(3-((1-(4-flophenyl)-2-metoxy-2-oxoetyl)amino)-3-
metoxyphenoxy)butanoat 1b (0,511 g).

- Téng hop chét trung gian 1c:

Dung dich chira fert-butyl 4-(3-((1-(4-flophenyl)-2-metoxy-2-oxoetyl)amino)-5-
metoxyphenoxy)butanoat 1b (0,510 g, 1,14 mmol) trong hdn hop dung médi gbm THF
(3 mL), MeOH (3 mL) va H>O (3 mL) dugc b sung lithi hydroxit (0,239 g, 5,70 mmol).
Hon hop phan tng nay duge khudy & nhiét @ trong phong trong 2 gid. Hdn hop phan

- ng dugc c6 mot phan duéi ap suét giam dé loai bé céc dung mdi hitu co. Cén dugc
axit hoa bang HC1 IN va duge chiét bang CH,Cl,. Pha hitu co dugc 1am kho trén MgSO4,
loc va ¢d duéi 4p suat giam. Cin dugce tinh ché bang sic ky nhanh trén silicagel béhg
cach st durig gradien MeOH (0% dén 10%) trong CH,Cl, (chita 2% axit axetic) thu
duoc axit 2-((3-(4-(tert-butoxy)-4-oxobutoxy)-5-metoxyphenyl)amino)-2-(4-flophenyl)
axetic 1c (0,326 g).

Téng hop chét trung gian 1d:

Dung dich chira - axit 2-((3-(4-(tert-butoxy)-4-oxobutoxy)-5-
metoxyphenyl)amino)-2-(4-flophenyl)axetic 1¢ (0,326 g, 0,75 mmol) trong DMF (6 mL)
duqé bd sung HATU (0,286 g, 0,75 mmol), trietylamin (0,418 mL, 3,01 mmol) va
6-(triflometyl)indolin [CAS 181513-29-1] (0,141 g, 0,75 mmol). Hon hop phéan (g nay
duoc khudy & nhiét do trong phong trong 3 gio. Hon hop phéan g dugc pha lodng bang
EtOAc va duge rira bing HCI IN. Pha hitu co dugc rira bang dung dich nuéc NaHCOs3
bio hoa va nudc mudi, lam kho trén MgSOs, loc va ¢d dudi ap sult giam. Cén dugc
tinh ché bang sic ky nhanh trén silicagel bang céach sir dung gradien EtOAc (5% dén
50%) trong heptan thu duogc tert-butyl 4-(3-((1-(4-flophenyl)-2-o0x0-2-(6-
(triflometyl)indolin-1-yl)etyl) amino)-5-metoxyphenoxy)butanoat 1d (0,134 g).

Téng hop Hop chit 1 va tach khong d6i xtimg thanh cac chit dong phén dbi quang
1A va 1B:

Dung dich chira fert-butyl 4-(3-((1-(4-flophenyl)-2-oxo-2-(6-(triflometyl)-
indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoat 1d (0,134 g, 0,22 mmol) trong

CH:2Cl, (3 mL) dugc bd sung dung dich hydro clorua 4M trong dioxan (3 mL, 12 mmol).
Hdn hop phéan ng nay dugc khudy & nhiét do trong phong qua dém. Hon hop phén tng
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dugc cd dudi ap suét giam. Can dugc nghién bang hdn hop gdm Et,0/heptan. Cac chét
ran duoc loc ra va dugc 1am khd trong chin khong thu dugc axit 4-(3-((1-(4-flophenyl)-
2-0x0-2-(6-(triflometyl)indolin-1-yl)etyl)amino)-5-metoxyphenoxy) butanoic (Hop
chét 1, 103 mg) dudi dang hdn hop triét quang.

Céc chét ddng phén dbi quarig nay cua Hop chét 1 (1,3 g) dugce tach ra qua SFC
diéu ché (Pha tinh: Chiralcel® Diacel OD 20 x 250 mm, Pha dong: CO», Etanol). Céc
phéan doan san phim dugc thu gom va dugce bay hoi dudi ap suét giam. Chit ddng phan
dbi quang duoc giai hép thtr nhét dugc tinh ché tiép bing sic ky nhanh (Pha tinh: Grace
Reveleris® silica 40 g, Pha dong: gradien heptan/EtOAc/EtOH/HOAc 100/0/0/0 dén’
0/75/24,5/0,5). Céac phan doan mong muén dugc thu gom, 1am bay hoi duéi ap suat
giam, va dugc lam bay hoi ddng thoi v6i EtOAc, va tiép theo véi MeOH/H,0. Cin
duge khudy trong H,O (15 mL) + MeOH (1,5 mL) trong 45 phut, loc ra, rira (4x) bang
MeOH/H,O (4/1), va dugc 1am kho trong chan khong & 45°C tao ra Chét ddng phan dbi
quang 1A (475 mg). Chét ddng phan ddi quang dugc giai hép thir hai duge tinh ché tiép
bing sic ky nhanh (Pha tinh: Grace Reveleris® silica 40 g, Pha dong: gradien
heptan/EtOAc/EtOH/HOAc 100/0/0/0 dén 0/75/24,5/0,5). Céc phan doan mong mudn
dugc thu gom, 1am bay hoi dudi ép suit giam, va dugc 1am bay hoi ddng thoi véi EtOAc,
va tiép theo voi MeOH/H,0. Cin dugc khudy trong H,O (15 mL) + MeOH (1,5 mL)
trong 75 phut, loc ra, rira (4x) bing MeOH/H,0 (4/1), va dugc lam kho trong chén
khong & 45°C tao ra Chét ddng phan ddi quang 1B (461 mg).

Hop chit 1:

'H NMR (300 MHz, DMSO-ds) 8 ppm 1,80 - 1,94 (m, 2 H) 2,22 - 2,48 (m, 2 H) 3,09 -
3,27 (m, 2 H) 3,62 (s, 3 H) 3,85 (t, J=6,2 Hz, 2 H) 3,91 - 4,06 (m, 1 H) 4,48 - 4,61 (m,
1 H) 5,57 (d, J=8,7 Hz, 1 H) 5,76 (s, 1 H) 5,94 (s, 1 H) 5,96 (s, 1 H) 6,39 (d, /=8,3 Hz,
1 H) 7,21 (t, J=8,7 Hz, 2 H) 7,35 - 7,49 (m, 2 H) 7,58 (dd, J=8,1, 5,8 Hz, 2 H) 8,38 (s,
1 H) 12,1 (br. s., 1 H)

LC/MS (phuong phap LC-C): R¢ 1,94 phut, MH" 547

Ch?it ddng phan d6i quang 1A:

I NMR (400 MHz, DMSO-ds) § ppm 1,87 (quin, J=6,8 Hz, 2 H) 2,33 (t, /=7,4 Hz, 2
H) 3,14 - 3,29 (m, 2 H) 3,62 (s, 3 H) 3,85 (t, J=6,5 Hz, 2 H) 4,00 (td, J=10,5, 7,3 Hz, 1
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H) 4,54 (td, J=10,4, 6,3 Hz, 1 H) 5,56 (d, /=8,6 Hz, 1 H) 5,76 (t, J=2,0 Hz, 1 H) 5,95
(dt, J=9,1, 1,8 Hz, 2 H) 6,36 (d, /=8,8 Hz, 1 H) 7,20 (t, /~8,9 Hz, 2 H) 7,34 - 7,41 (m,
1 H) 7,42 - 7,49 (m, 1 H) 7,52 - 7,62 (m, 2 H) 8,38 (br s, 1 H) 12,10 (br s, 1 H)

LC/MS (phuong phép LC-D): R 0,99 phut, MH* 547

[0]p2: -49,0° (¢ 0,41, DMF)

SFC khong d6i xtmg (phuong phép SFC-J): Rq 2,92 phit, MH* 547 d9 tinh khiét khong
d6i xtng 100%.

Chét ddng phan d6i quang 1B:

 IH NMR (400 MHz, DMSO-ds) & ppm 1,87 (quin, J=6,9 Hz, 2 H) 2,33 (t, /7,3 Hz, 2
H) 3,12 - 3,29 (m, 2 H) 3,62 (s, 3 H) 3,85 (t, J=6,5 Hz, 2 H) 4,00 (td, J/~10,4, 7,2 Hz, 1
H) 4,54 (td, J=10,4, 6,3 Hz, 1 H) 5,56 (d, J/=8,8 Hz, 1 H) 5,76 (t, /=2,1 Hz, 1 H) 5,95
(dt, J=9,1, 2,0 Hz, 2 H) 6,36 (d, J=8,8 Hz, 1 H) 7,20 (t, /=8,2 Hz, 2 H) 7,35 - 7,41 (m,
1H) 7,42 - 7,48 (m, 1 H) 7,53 - 7,62 (m, 2 H) 8,38 (brs, 1 H) 12,11 (brs, 1 H)

LC/MS (phuong phap LC-D): R; 1,00 phtt, MH" 547

[a]p?: +49,5° (¢ 0,525, DMF)

SFC khong dbi xtimg (phuong phép SFC-J): Ry 2,81 phut, MH* 547, d tinh khiét khong
d6i xtmg 100%.

Vi du 2: Téng hop axit 4-(3-((1-(4-flophenyl)-2-ox0-2-(6-(triflometoxy)indolin-1-
yl)etyl)amino)-5-metoxyphenoxy)butanoic (Hop chét 2) va tach khong d6i xtmg thanh
céc chit dong phan dbi quang 2A va 2B.

F

.
HO
HATU o ON Br N O;\'/\IO]/OK
F>( \CL) (iPr)aNE FX \@E) LIHMDS F>Fr \©/\) (iPr):NE
2b

THF, -78°C 2h
DMF, rt 12h CH3CN, 70°C, 4h

F F

ome HCI (4M trong dioxan) ome Téch khong déi xtng o
- . o __, Cécchatdong
5°C 3h, rt 3h \ phén déi quang
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Téng hop chit trung gian 2a:

Hn hop gbm axit 6-(triflometoxy)indolin [CAS 959235-95-1] (2 g, 9,84 mmol),
2-(4-flophenyl)axetic [CAS 405-50-5] (1,67 g, 10,8 mmol), HATU (5,6 g, 14,8 mmol)
va diisopropyletylamin (4,9 mL, 29,5 mmol) trong DMF (40 mL) dugc khudy & nhiét
do trong phong trong 12 gi¢. Nudc duge bd sung va chit két tia dugc loc ra. Cén dugc
hép thu EtOAc. Dung dich hitu co dugc rira bang dung dich nuéc K2CO3 10%, nude
mudi, 1am kho trén MgSO0s, loc va dung mdi dugc bay hoi dudi dp suét giam. Can dugc
tinh ché bang séc ky trén silicagel (15-40 pm, 80 g, gradien heptan/EtOAc 90/10 dén
60/40). Cac phan doan tinh khiét dugc thu gom va dung moi dugc cd dudi ap suit giam

thu dugc 2-(4-flophenyl)-1-(6-(triflometoxy)indolin-1-yl)etanon 2a (2,5 g).
Tong hop chit trung gian 2b:

- 0 -78°C, duéi dong N», LIHMDS 1,5 M trong THF (9,82 mL, 14,7 mmol) dugc
bd sung bing cach nhd giot vao hdn hop gdm 2-(4-flophenyl)-1-(6-
(triflometoxy)indolin-1-yl)etanon 2a (2,5 g, 7,37 mmol) trong THF (40 mL). Hon hop
duoc khuéy trong 15 phut & -78°C va dung dich chira N-bromosuxinimit (1,44 g, 8,1
mmol) trong THF (30 mL) dugc bd sung bang cach nhé giot. Sau khi khudy trong 2 gid
& -78°C, phan ting dugc dip tit bang dung dich nudce bdo hoa NH4Cl. Hon hop dugc
chiét bing EtOAc. Lép hitu co duge tach ra, lam khé trén MgSOs, loc va dung moi
dugc bay hoi dudi 4p sudt giam thu dugc, sau khi két tta tr CH3CN/diisopropyl ete, 2-
bromo-2-(4-flophenyl)-1-(6-(triflometoxy)indolin-1-yl)etanon 2b (3 g). Hop chét nay

dugce dung ngay cho buéce tiép theo.
Téng hop chét trung gian 2c:

Hdn hop gdm 2-bromo-2-(4-flophenyl)-1-(6-(triflometoxy)indolin-1-yl)etanon
2b (1,1 g, 2,63 mmol), tert-butyl 4-(3-amino-5-metoxyphenoxy)butanoat 1a (0,74 g,
2,63 mmol) va diisopropyletylamin (0,54 mL, 3,15 mmol) trong CH3CN (40 mL) dugc
khudy & 70°C trong 4 gid. Hén hop dugc co dudi ap suit giam. Cin dugc pha lodng
b%mg EtOAc, dugc rua bﬁng HCI IN va nuéc. Pha hitu co dugc tach ra, 1am kho trén
MgSOs, loc va dung mdi dugc bay hoi dudi ap suét giam. Hop chéit nay dugc tinh ché
bang séc ky nhanh trén silicagel (15-40 pm, 80 g, heptan/EtOAc 80/20). Céac phan doan
tinh khiét dugc thu gom va cho bay hoi dén kho. Can duge két tinh ti diisopropyl ete/ete
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dau hoa, thu dugc tert-butyl 4-(3-((1-(4-flophenyl)-2-o0xo-2-(6-(triflometoxy)indolin-1-
‘yl)etyl)amino)-5-metoxyphenoxy)butanoat 2¢ (1,25 g).

Téng hop Hop chit 2 va tach khong dbi xing thanh cic chit ddng phin ddi quang
2A va 2B:

Dung dich chia tert-butyl 4-(3-((1-(4-flophenyl)-2-o0x0-2-(6-(triflometoxy)-
indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoat 2¢ (1,5 g, 2,42 mmol) trong HCI
4M trong dioxan (15 mL) va dugc khudy & 5°C trong 3 gid’ va & nhiét do trong phong
trong 3 gio. Chét két tha dugc loc ra va duge 1am khd thu duogc axit 4-(3-((1-(4-
ﬂophenyl)-Z-oxo-2-(6-(triﬂometoxy)indolin- 1-yl)etyl)amino)-5-
metoxyphenoxy)butanoic dudi dang mudi HCI (Hop chét 2, 1,4 g, 0,76 duong lugng
HCI, 0,1 duong lugng H20). Hop chéit 2 (mubi HCI) duge trung hoa trude khi tach
khong ddi xting bang cach xit Iy dung dich chira Hop chét 2 (mubi HCI) trong EtOAc
* hosic CH2Cl, bing NaOH 1IN va lam bay hoi 16p hitu co duéi 4p suét giam. C4c chit
ddng phan d6i quang nay ctia Hop chit 2 (1,3 g) dugc tach ra qua SFC khong d6i xtng
didu ché (Pha tinh: Chiralcel® OD-H 5 um 250 x 30 mm, Pha dong: 50% CO2, 50%
MeOH) va duge tinh ché tiép qua sic ky dao pha (Pha tinh: YMC-actus Triart-C18 10
um 150 x 30 mm, Pha dong: gradien tir 60% HCOONH4 0,6 g/L pH=3,5, 40% CH3;CN
dén 0% HCOONH; 0,6 g/L pH=3,5, 100% CH3CN). Cac phan doan san pham dugc thu
gom va dugc bay hoi dudi 4p sudt giam. Chit dong phan d6i quang duoc giai hip thi
nhét (205 mg) dugc héa rén tir ete du hoa/ diisopropyl ete thu dugc Chét ddng phan dbi
quang 2A (168 mg). Chét ddng phan ddi quang dugc gii hép tht hai (259 mg) dugc
héa rén tir ete dau hoa/diisopropyl ete thu dugce Chét ddng phan d6i quang 2B (180 mg).

Hop chit 2:

'H NMR (500 MHz, DMSO-d6) & ppm 1,87 (quin, J=6,9 Hz, 2 H) 2,34 (t, J<7,3 Hz, 2
H) 3,05 - 3,28 (m, 2 H) 3,62 (s, 3 H) 3,85 (t, J=6,5 Hz, 2 H) 4,01 (td, J~10,3, 7,4 Hz, 1
H) 4,53 (td, /~10,2, 6,6 Hz, 1 H) 5,56 (s, 1 H) 5,76 (s, 1 H) 5,96 (br d, J~10,4 Hz, 2 H)
7,01 (br d, J=7,9 Hz, 1 H) 7,21 (t, /=8,8 Hz, 2 H) 7,33 (d, J=8,2 Hz, 1 H) 7,57 (dd,
J=8,5,5,7 Hz, 2 H) 8,04 (s, 1 H)

LC/MS (phuong phéap LC-A): Rt 2,80 phut, MH" 563

Diém néng chay: 136°C
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Chét dong phan d6i quang 2A:

'H NMR (500 MHz, DMSO-d6) & ppm 1,86 (quin, J=6,9 Hz, 2 H) 2,33 (t, J=7,3 Hz, 2
H) 3,05 - 3,26 (m, 2 H) 3,61 (s, 3 H) 3,84 (t, J=6,3 Hz, 2 H) 3,96 - 4,08 (m, 1 H) 4,46 -
4,60 (m, 1 H) 5,55 (d, J=8,8 Hz, 1 H) 5,75 (s, 1 H) 5,95 (br d, /11,0 Hz, 2 H) 6,41 (br |
d, J/=8,5Hz, 1 H) 7,01 (br d, J/=8,2 Hz, 1 H) 7,21 (t, /=8,8 Hz, 2 H) 7,33 (d, J=8,2 Hz,
1 H) 7,57 (dd, J=8,2, 5,7 Hz, 2 H) 8,04 (s, 1 H) 12,19 (br s, 1 H)

LC/MS (phuong phap LC-A): R, 2,87 phut, MH* 563

[a]p2: -46,3° (¢ 0,27, DMF)

SFC khong d8i xtng (phuong phép SFC-B): R 1,75 phat, MH* 563, d¢ tinh khiét khong
d6i xtng 100%.

Chét ddng phan ddi quang 2B:

'H NMR (500 MHz, DMSO-d6) & ppm 1,86 (quin, J=6,9 Hz, 2 H) 2,32 (t, /<7,3 Hz, 2
H) 3,05 - 3,26 (m, 2 H) 3,61 (s, 3 H) 3,84 (t, /6,5 Hz, 2 H) 4,01 (td, J~10,3, 7,4 Hz, 1
H) 4,53 (td, /~10,2, 6,0 Hz, 1 H) 5,55 (d, /~8,8 Hz, 1 H) 5,75 (s, 1 H) 5,95 (br d, /<12,0
Hz, 2 H) 6,41 (d, /=8,8 Hz, 1 H) 7,01 (br d, /~7,9 Hz, 1 H) 7,20 (t, J=8,7 Hz, 2 H) 7,33
(d, /=8,2 Hz, 1 H) 7,57 (dd, J=8,5, 5,7 Hz, 2 H) 8,04 (s, 1 H) 11,49 - 12,49 (m, 1 H)
LC/MS (phuong phap LC-A): Rt 2,87 phat, MH™ 563

[o]p2%: +47,0° (c 0,27, DMF)

SFC khéng d6i xting (phuong phap SFC-B): R: 3,83 phut, MH" 563, d0 tinh khiét khong
d6i xtrmg 100%.

Vi du 3: Téng hop axit 4-(3-((1-(4-clophenyl)-2-oxo-2-(6-(triflometyl)indolin-1-
yl)etyl)amino)-5-metoxyphenoxy)butanoic (Hop chét 3) va tach khong dbi xting thanh
c4c chat ddng phan dbi quang 3A va 3B.
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Cl Cl

F F HoN 0 \|<
F. H HATU NBS F. Br ;\/\[r
F N N N 0
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‘ THF, -78°C 2h :
DMF, 1t 12h . o CH4CN, 70°C 6h

Cl

Téch khong
OMe HCI (4M trong dioxan) dbi xtng Céc chét dong
/@ phan dbi quang
5°C 3h, rt8h 3Ava3B

*@3 D

Tbng hop chét trung gian 3a:

Hdn hop gdm axit 6-(triflometyl)indolin [CAS 181513-29-1] (3 g, 16,0 mmol),
2-(4-clophenyl) axetic [CAS 1878-66-6] (3,53 g, 20,8 mmol), HATU (9,1 g, 24,0 mmol)
va diisopropyletylamin (7,95 mL, 48,1 mmol) trong DMF (75 mL) dugc khudy & nhiét
do trong phong trong 12 gio. Nudc dugce b sung va chét két tiia dugc loc ra. Can dugc
hép thu EtOAc. Dung dich hitu co dugc rira bing dung dich nude KoCOs3 10%, nude
mudi, 1am kho trén MgSOs, loc va dung mdi duoc bay hoi duéi ap suit giam. Cin duge
tinh ché bﬁng séc ky trén silicagel (15-40 pm, 80 g, gradien heptan/EtOAc 90/10 dén
60/40). Céc phan doan tinh khiét dugc thu gom va dung mdi duge cd dusi 4p sudt giam
thu dugc 2-(4-clophenyl)-1-(6-(triflometyl)indolin-1-yl)etanon 3a (4,5 g).

Téng hop chét trung gian 3b:

G -78°C, duéi dong N, LIHMDS 1,5 M trong THF (17,7 mL, 26,5 mmol) dugc
bd sung bang cach nhé giot vao hdn hop gdm 2-(4-clophenyl)-1-(6-(triflometyl)indolin-
1-yl)etanon 3a (4,5 g, 13,3 mmol) trong THF (65 mL). Hén hop duoc khudy trong
15 phat ¢ -78°C va dung dich chtra N-bromosuxinimit (2,6 g, 14,6 mmol) trong THF
(35 mL) dugc bd sung bing cach nhoé giot. Sau khi khudy trong 2 gio & -78°C, phan
ung dugce dap t4t bing dung dich bao hoa NH4CL. Hdn hop duge chiét bang EtOAc. Lép
hitu co dugc tach ra, 1am kho trén MgSOa, loc va dung mdi dugc bay hoi dudi ap suét
giam. Cdn duoc hép thuy diisopropyl ete. Chét két tia duoc loc ra va loai bd (suxinimit
con lai). Phéan loc duge co dudi ap suét giam thu dugc 2-bromo-2-(4-clophenyl)-1-(6-
(triflometyl)indolin-1-yl)etanon 3b (5 g). Hop chét nay duogc dung ngay cho budc tiép
theo. ‘
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Téng hop chit trung gian 3c:

Hbn hop gém 2-bromo-2-(4-clophenyl)-1-(6-(triflometyl)indolin-1-yl)etanon 3b
(5 g, 11,9 mmol), tert-butyl 4-(3-amino-S-metoxyphenoxy)butanoat 1a 3,3 g, 11,9
mmol) va diisopropyletylamin (2,47 mL, 14,3 mmol) trong CH3;CN (120 mL) duoc
khudy & 70°C trong 6 gio. Hon hop duqc cd duéi 4p suét giam, pha lodng bang EtOAc,
va duge rira bang HCI 1IN va nuéc. Pha hitu co duge tach ra, lam kho trén MgSOq, loc
va dung moi dugc bay hoi duéi ap sudt giam. Hop chét nay dugc tinh ché bing sic ky
nhanh trén silicagel (15-40 pm, 80 g, gradien heptan/EtOAc 90/10 dén 60/40). C4c phan
doan tinh khiét dwoc thu gom va cho bay hoi dén kho thu dugc fer-butyl 4-(3-((1-(4-
clophenyl)-2-oxo0-2-(6-(triflometyl)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)-
butanoat 3¢ (1,6 g).

Téng hop Hop chit 3 va tach khong d6i xtmg thanh cic chét ddng phén dbi quang
3Ava3B:

Dung dich chira tert-butyl 4-(3-((1-(4-clophenyl)-2-0x0-2-(6-
(triﬂometyl)indolin—1-yl)etyl)amino)-S-metoxyphenoxy)butanoat 3¢ (1,6 g, 2,58 mmol)
trong HCI 4M trong dioxan (22 mL) dugc khudy & 5°C trong 3 gi® va ¢ nhiét do trong
phong trong 8 gid. Dung dich dugc c6 dudi ap sudt giam. Cin dugc hép thuy trong
CHgCN/diisopropyl ete. Chit két tia dugc loc ra va dugc lam khé thu duge axit
4-(3-((1 -(4-clophenyl)—2-oxo-2-(6-(triﬂ0metyl)indolin- 1-yl)etyl)amino)-5-
metoxyphenoxy)butanoic dudi dang mudi HCI (1,15 g, 0,95 duong lugng HCI, 0,07
dwong lugng H,0). Phin nhé Hop chét 3 (muéi HCI) duge trung hoa bang cach xir 1y
dung dich chtra Hop chat 3 (muéi HCI) trong EtOAc hogc CH2Cly bang NaOH IN va
1am bay hoi 16p hitu co dudi ap suit giam thu dugc Hop chét 3. Lugng con lai cia Hop
chét 3 (mudi HCI) duge st dung dé tach khong dbi xtmg: cac chét ddng phan dbi quang
nay dugc tach ra qua SFC khong dbi xtmg diéu ché (Pha tinh: Chiralcel® OD-H 5 pm
250 x 30 mm, Pha ddng: 50% COa, 50% iPrOH). Chit ddng phéan ddi quang dugc giai
hép thtr nhét (470 mg) dugc hoa rin tir ete du hoa/diisopropyl ete thu dugc Chét dong
phén dbi quang 3A (404 mg). Chét ddng phan ddi quang dugc giai hép tht hai (480 mg)
dugc héa rén tir ete dau hoa/diisopropyl ete thu dugc Chét ddng phan d6i quang 3B
(433 mg).

Hop chit 3:
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'H NMR (500 MHz, DMSO-d6) & ppm 1,87 (quin, J=6,8 Hz, 2 H) 2,33 (t, /=7,3 Hz, 2
H) 3,18 - 3,27 (m, 2 H) 3,62 (s, 3 H) 3,85 (t, J=6,3 Hz, 2 H) 3,97 - 4,09 (m, 1 H) 4,46 -
4,59 (m, 1 H) 5,57 (d, J=8,6 Hz, 1 H) 5,76 (s, 1 H) 5,95 (br d, J=9,1 Hz, 2 H) 6,40 (br
d, J=8,6 Hz, 1 H) 7,34 - 7,49 (m, 4 H) 7,55 (d, J=8,6 Hz, 2 H) 8,38 (s, 1 H) 11,90 -
12,25 (m, 1 H) |

LC/MS (phuong phéap LC-A): Rt 2,88 phut, MH" 563

Piém néng chay: 192°C

Chit df'ing phan déi quang 3A:

'H NMR (500 MHz, DMSO-d6) & ppm 1,87 (br t, J=6,6 Hz, 2 H) 2,34 (br t, J=7,1 Hz,
2 H) 3,15 - 3,31 (m, 2 H) 3,62 (s, 3 H) 3,85 (br t, J=6,1 Hz, 2 H) 3,97 - 4,09 (m, 1 H)
4,48 - 4,60 (m, 1 H) 5,59 (br d, /=8,5 Hz, 1 H) 5,77 (brs, 1 H) 5,95 (br d, /~11,3 Hz, 2
H) 6,44 (br d, J=8,5 Hz, 1 H) 7,36 - 7,50 (m, 4 H) 7,56 (br d, J=8,2 Hz, 2 H) 8,38 (s, 1
H) 12,17 (br s, 1 H)

LC/MS (phuong phap LC-A): R; 2,93 phut, MH" 563

[a]p?: -42,4° (¢ 0,25, DMF)

SFC khong d6i xtig (phuong phap SFC-C): R 2,12 phut, MH* 563, d¢ tinh khiét khong
d6i xtmg 100%.

Chét ddng phan d6i quang 3B:

'H NMR (500 MHz, DMSO-d6) § ppm 1,87 (quin, J/=6,7 Hz, 2 H) 2,34 (br t, J=7,1 Hz,
2 H) 3,15 - 3,31 (m, 2 H) 3,62 (s, 3 H) 3,85 (br t, /=6,3 Hz, 2 H) 3,97 - 4,10 (m, 1 H)
4,49 - 4,61 (m, 1 H) 5,59 (br d, /~8,8 Hz, 1 H) 5,77 (s, 1 H) 5,95 (br d, J~11,3 Hz, 2 H)
6,44 (br d, J=8,5 Hz, 1 H) 7,36 - 7,49 (m, 4 H) 7,56 (br d, J=8,2 Hz, 2 H) 8,38 (s, 1 H)
12,17 (brs, 1 H

‘LC/MS (phuong phap LC-A): R¢ 2,93 phut, MH" 563

[]p2: +50,7° (c 0,27, DMF)

SFC khong déi ximg (phuong phép SFC-C): R¢ 4,87 phut, MH" 563, d¢ tinh khiét khong
dbi xang 100%. ‘
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Vi du 4: Téng hop axit 4-(3-((1-(4-clophehyl)-2-oxo-2-(6-(triﬂometoxy)—indolin—1-
yl)etyl)amino)-5-metoxyphenoxy)butanoic (Hop chét 4) va tach khong d6i xtmg thanh
céc chit ddng phan ddi quang 4A va 4B.

Cl Cl

OMe
j?\/@f ) 9 | 9 @
HO o) o
HoN 0
HATU Br 2 : 1:\/\[(1)/ 7<

(o) N
F>r \©/\) (iPr)oNEt F>( m LIHMDS FT \@) (iPr)NE
4b

THF, -78°C 2h
DMF, rt 12h CH3CN, 70°C 4h

Cl cl

oMe HCI (4M trong dioxan) ome Téch khong dbi ximg o
Céc chat dong
5°C 3h; rt 3h 0 N /@ phan d6i quang
F_O N, H 4Ava4B
F>( \CE) w F>\F/ \©/\) OWOH

Téng hop chit trung gian 4a:

‘ Hdn hop gdm axit 6-(triflometoxy)indolin [CAS 959235-95-1] (2 g, 9,84 mmol),
2-’(4-clophény1) axetic [CAS 1878-66-6] (1,85 g, 10,8 mmol), HATU (5,6 g, 14,8 mmol)
'va diisopropyletylamin (4,9 mL, 29,5 mmol) trong DMF (40 mL) dugc khudy & nhiét
do trong phbng trong 12 gio. Nude dugc bd sung va chat két tta dugc loc ra. Cin duge
hép thu EtOAc. Dung dich hitu co duogc rira bang dung dich nuéc K2CO3 10%, nude
mubi, 1am kho trén MgSOs, loc va dung méi duge bay hoi dudi ép suit giam. Cin dugc
tinh ché bang séc ky trén silicagel (15-40 pm, 80 g, gradien heptan/EtOAc 90/10 dén
60/40). Cac phan doan tinh khiét dugc thu gom va dung méi dugce cd dudi ap sut giam

thu dugc 2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-yl)etanon 4a (3 g).
Téng hop chét trung gian 4b:

G -78°C, dudi dong Np, LIHMDS 1,5 M trong THF (11,2 mL, 16,9 mmol) dugc
bd sung bing cach nho giot vao hdn hop gdm 2-(4-clophenyl)-1-(6-
(triffometoxy)indolin-1-yl)etanon 4a (3 g, 8,43 mmol) trong THF (50 mL). Hon hdp
duoc khudy trong 15 phit & -78°C va dung dich chira N-bromosuxinimit (1,65 g, 9,3
mmol) trong THF (30 mL) dugc bd sung bang cach nho giot. Sau khi khudy trong 2 gid
& -78°C, phan tmg dugc dap tit bing dung dich bao hoa NH4Cl. Hon hop dugc chiét
bing EtOAc. Lép hitu co dugc tich ra, lam kho trén MgSOs, loc va dung méi dugc bay
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hoi duéi 4p sudt giam thu duge 2-bromo-2-(4-clophenyl)-1 -(6-(triflometoxy)indolin-1-
yl)etanon 4b (3,6 g). Hop chét nay duge diing ngay cho budc tiép theo.

Téng hop chét trung gian 4c:

Hdn hop gbém 2-bromo-2-(4;clophenyl)-1-(6-(triﬂometoxy)indolin—l-yl)etanon
4b (3,6 g, 8,3 mmol), tert-butyl 4-(3-amino-5-metoxyphenoxy)butanoat 1a (2,3 g, 8,3
mmol) va diisopropyletylamin (1,7 mL, 9,94 mmol) trong CH3CN (80 mL) duoc khuéy
& 70°C trong 4 gio. Hon hop duge cd dudi ap suit giam, pha lodng bing EtOAc, va
duge rira bing HCI 1IN va nuée. Pha hitu co dugc tach ra, lam kho trén MgSOsa, loc va
dung moi dugce bay hoi dudi ap sut giam. Hop chét ndy dugc tinh ché bing sic ky
nhanh trén silicagél (15-40 pm, 120 g, heptan/EtOAc 80/20). Cic phéan doan tinh khiét
duoc thu gom va cho bay hoi dén kho thu duoc, sau khi két tinh tir diisopropyl ete, tert-
butyl 4-(3-((1-(4-clophenyl)-2-ox0-2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5-
metoXyphenoxy)butanoat 4c¢ (2,6 g).

Téng hop Hop chét 4 va tach khong dbi xing thanh cac chét ddng phan d6i quang
4A va 4B:

Dung dich chua tert-butyl 4-(3-((1-(4-clophenyl)-2-o0x0-2-(6-(triflometoxy)-
indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoat 4¢ (2,4 g, 3,8 mmol) trong HCI
4M trong dioxan (24 mL) dugc khudy & 5°C trong 3 gi® va & nhiét d0 trong phong trong
3 gid. Chét két tia dugc loc ra va dugc 1am kho thu dugce axit 4-(3-((1-(4-clophenyl)-
2-0x0-2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoic duéi
dang muéi HCI (Hop chét 4, 2 g, 0,8 duong luong HCI, 0,07 dwong luong H>O). Hop
chét 4 (2 g, mudi HCI) dugc trung hoa trudce khi tach khong dbi xtng bang cach xir ly
dung dich chtra Hop chét 4 (mubi HCI) trong etylaxetat bing NaOH 1IN va lam bay hoi
16p hitu co dudi ap sut giam. C4c chét ddng phan dbi quang nay dugc tach ra qua SFC
khong dbi xtng didu ché (Pha tinh: Chiralcel® OD-H 5 pm 250 x 30 mm, Pha dong:
50% COs, 50% iPrOH (+ 0,3% iPfNH,)) va dugc tinh ché tiép qua SFC dbi xtmg dicu
ché (Pha tinh: Cyano® 6 um 150x21,2mm, Pha dong: 80% CO3, 20% MeOH (+ 0,3%
iPrNH>)). Cac phan doan san phdm dugc thu gom va dugc bay hoi duéi ap suit giam.
Hai chit dong phan déi quang nay duoc hép thy EtOAc va dugc rira bang HCI IN. Céc
16p hitu co dugc téch ra, 1am kho trén MgSOq, loc va dung mdi dugc bay hoi dudi ap

sudt giam. Chét ddng phan ddi quang duoc giai hép thi nht dugc héa ran tir
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ete/diisopropyl ete thu dugc Chat ddng phan d6i quang 4A (616 mg). Chét ddng phan
d6i quang duorc giai hép thtt hai dugc hoa rin tir ete/diisopropyl ete thu dugc Chét dong
phan d6i quang 4B (715 mg).

Ciing c6 thé tach cac chét ddng phan dbi quang bét dAu tir mubi HCI clia raxemat
bang céach str dung cac didu kién tuong ty nhu d6i v6i tich khong d6i xtng.
Hop chit 4:
'H NMR (500 MHz, DMSO-d6) 8 ppm 1,87 (quin, J/=6,9 Hz, 2 H) 2,34 (t, /7,3 Hz, 2
H) 3,07 - 3,28 (m, 2 H) 3,62 (s, 3 H) 3,85 (t, J=6,5 Hz, 2 H) 4,04 (td, /~10,5, 7,1 Hz, 1
H) 4,52 (td, /~10,3, 6,5 Hz, 1 H) 5,57'(5, 1H) 5,76 (t, /2,2 Hz, 1 H) 5,90 - 6,00 (m, 2
H) 7,01 (dd, /=8,2, 1,6 Hz, 1 H) 7,33 (d, J=8,2 Hz, 1 H) 7,41 - 7,48 (m, 2 H) 7,55 (d,
J=8,5 Hz, 2 H) 8,03 (s, 1 H)
LC/MS (phuong phéap LC-B): Rt 2,70 phut, MH" 579
Piém néng chay: 150°C
Chit dong phan dbi quang 4A:
'H NMR (500 MHz, DMSO-d6) & ppm 1,87 (quin, J=6,7 Hz, 2 H) 2,34 (brt, J=7,3 Hz,
2 H) 3,08 - 3,27 (m, 2 H) 3,62 (s, 3 H) 3,85 (br t, J=6,3 Hz, 2 H) 3,99 - 4,11 (m, 1 H)
4,47 - 4,57 (m, 1 H) 5,57 (br s, 1 H) 5,76 (s, 1 H) 5,95 (br d, /=10,1 Hz, 2 H) 6,45 (br |
s, 1 H) 7,01 (br d, J=7,6 Hz, 1 H) 7,34 (br d, J/=7,9 Hz, 1 H) 7,44 (br d, J/=8,5 Hz, 2 H)
7,55 (br d, J=8,2 Hz, 2 H) 8,04 (br s, 1 H) 12,12 (br s, 1 H)
LC/MS (phwong phép LC-A): R; 2,95 phat, MH" 579
[a]p?’: -48,5° (¢ 0,27, DMF)

SFC khong dbi xtmg (phwong phap SFC-A): R 1,13 phut, MH* 579, d tinh khiét khong
dbi xtng 100%.

Chit dong phan dbi quang 4B:

IH NMR (500 MHz, DMSO-d6) & ppm 1,87 (br t, J=6,8 Hz, 2 H) 2,34 (br t, /=7,3 Hz,
2 H) 3,09 - 3,27 (m, 2 H) 3,62 (s, 3 H) 3,85 (br t, /=6,1 Hz, 2 H) 3,99 - 4,10 (m, 1 H)
4,46 - 4,59 (m, 1 H) 5,57 (s, 1 H) 5,76 (br s, 1 H) 5,95 (br d, J=10,1 Hz, 2 H) 6,45 (br
s, 1 H) 7,01 (br d, J=7,9 Hz, 1 H) 7,34 (br d, J=7,9 Hz, 1 H) 7,44 (br d, /=8,2 Hz, 2 H)
7,55 (br d, J=8,2 Hz, 2 H) 8,04 (br s, 1 H) 12,12 (br s, 1 H) |
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LC/MS (phuong phép LC-A): Rt 2,94 phtt, MH" 579

[a]p?%:+42,9° (¢ 0,28, DMF)

SFC khong dbi xtmg (phuong phap SFC-A): R, 2,13 phut, MH* 579, d¢ tinh khiét khong
d6i xtmg 100%.

Vi du 5: Tong hop axit 4-(3-((1-(4-clophenyl)-2-(5-metoxy-6-(triflometyl)indolin-1-
yl)-2-oxoety1)aniino)-S-metoxyphenoxy)butanoic (Hop chét 5) va tich khong d6i
xtmg thanh céc chit dbng phan d6i quang SA va 5B.

rd CI_®_O\ §

ik NO, =N NO, Hy, Pd/C (10%)
N —

MeO tBUOK, DMF AcOH

-10°C, 1h EtOH/nudc

’m

BH;-Pyridin

EtOH, HCI 6N
0°C, 2h

F H
HATU
MeO (iPr)oNEt TMSCI ' (iPr),NEt

O
5c DMF, rt 12h THF, -78°C 2h MeO CH3CN, 70°C 4h

Cl cl

oM HCI (4M trong dioxan Téch khong d6i xtm, o
° ( & ) PMe & £ Céc chat dong
5°C 3h, 1t 8h - F 0 /@ phan dbi quang

F N 5Ava 5B
OH
7< MeO 5 0

Téng hop chét trung gian 5a:

Hbn hop gdm 1-metoxy-4-nitro-2-(triflometyl)benzene [CAS 654-76-2] (24,5 g,
110,8 mmol) va 4-clophenoxyaxetonitril [CAS 3598-13-8] (20,4 g, 121,9 mmol) trong
DMF (100 mL) dugc bd sung bang cach nho giot trong 30 phit vao dung dich dudc
khudy chira tBuOK (27,35 g, 243,7 mmol) trong DMF (100 mL) & -10°C. Sau khi bé
sung, dung dich mau tia ndy dugc duy tri & -10°C trong 1 gi¢. 500 mL nude da va 500
mL HCI 6N dugc bd sung va chit két tia dugc loc ra, dugc rira ba°1ng nudc va lam kho
dusi 4p sudt giam thu duwgc 40,4 g  2-(5-metoxy-2-nitro-4-
(triflometyl)phenyl)axetonitril 5a (dugc dung ngay cho budce tiép theo).

Téng hop chét trung gian 5b:
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Dung dich chira 2-(5-metoxy-2-nitro-4-(triflometyl)phenyl)axetonitril Sa (26 g,
99,9 mmol) trong etanol/nude (9/1) (500 mL) va AcOH (5,2 mL) dugc hydro héa trong
1 gid & ap suét 3,5 Bar v6i Pd/C 10% (15,3 g) 1am chét xtc tac. Hon hop phén ng nay
- duogc loc qua dém celite® va banh loc dugce rira bang hdn hop dung mbi gdbm CH,Cly
va CH30H. Phén loé duogc ¢o dudi ap su?ﬁ giam. Cin dugc loc qua bd loc thuy tinh ¢6
nap silic dioxit 60-200 pm bang cach st dung heptan/EtOAc 80/20 lam dung méi giai
hép. Céc phan doan chtra hgp chét mong mudn dugc thu gom va dung méi duge cd dudi

ap suét giam thu dugc 5-metoxy-6-(triflometyl)-1H-indol 5b (15,6 g).
Téng hop chét trung gian Sc:

O 0°C, BH3-Pyridin (23,5 mL, 232,4 mmol) dugc bd sung bang cach nho giot
vao dung dich chtra 5-metoxy-6-(triflometyl)-1H-indol Sb (10 g, 46,5 mmol) trong
EtOH (60 mL). HC1 6N (140 mL) dugc bd sung tir tir trong khi duy tri nhiét do thap
hon 10°C. Hn hop nay dugc khudy & 0°C trong 2 gid. Nude (200 mL) duge bd sung
va hdn hop duoc kiém héa dén do pH 8-9 bang dung dich nuéc NaOH dic (nhiét do
|  phéan tng dugc duy tri thdp hon 20°C). Chét két tia dugc loc ra, duoc rira bing nudc
(hai 14n) va lam bay hoi dong thoi du6i &p sult giam véi toluen thu duge 5 -fnetoxy-6-
(triflometyl)indolin Se (9 g).

Téng hop chét trung gian 5d:

Hbn hop gdm axit 5-metoxy-6-(triﬂometyl)indolin 5¢ (2 g,9,21 mmol), 2-(4-clo-
phenyl)axetic [CAS 1878-66-6] (1,73 g, 10,1 mmol), HATU (5,25 g, 13,8 mmol) va
diisopropyletylamin (4,6 mL, 27,6 mmol) trong DMF (40 mL) dugc khudy & nhiét do
trong phong trong 12 gid. Nudc dugc bd sung va chét két tia dugc loc ra. Can duge hép
thu EtOAc. Dung dich hitu co dugc rira bang dung dich nuéc K2CO3 10%, nude mudi,
lam kho trén MgSOs, loc va dung mdi duge bay hoi dudi ap suit giam. Cin dugc tinh
ché bang sic ky trén silicagel (15-40 pm, 80 g, gradien heptan/EtOAc 90/10 dén 60/40).
Céac phéan doan tinh khiét duoc thu gom va dung méi dugce cd dudi ap suét giam thu

duqc 2-(4-Clophenyl)-1-(5-metoxy-6-(triﬂometyl)indolin-l-yl)etanon 5d (3 g).
Téng‘hq’p chét trung gian Se:

O -78°C, duéi dong N, LIHMDS 1 M trong THF (17,3 mL, 17,3 mmol) dugc
bd sung bang cach nhd giot vao hdn hop gdm 2-(4-clophenyl)-1-(5-metoxy-6-
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(triflometyl)indolin-1-yl)etanon 5d (3,2 g, 8,65 mmol) trong THF (45 mL). TMSCI
(1,32 mL, 10,4 mmol) dugc b sung bang cach nho giot. Hon hop ndy dugc khudy trong
15 phut & -78°C va dung dich chira N-bromosuxinimit (1,85 g, 10,4 mmol) trong THF
(30 mL) dugc bd sung bang cach nhé giot. Sau khi khudy trong 2 gid & -78°C, phén
g duoc dap tit bing dung dich bio hoa NH4Cl. Hdn hop dugc chiét bang EtOAc. Lép
hitu co duge tich ra, lam khé trén MgSOs, loc va dung mdi dugce bay hoi dudi ap sudt
giam thu dugc 2-bromo-2-(4-clophenyl)-1-(5-metoxy-6-(triflometyl)indolin-1-
~ yl)etanon Se (3,1 g). Hop chét nay duoc ding ngay cho budce tiép theo.

Toéng hop chét trung gian 5f:

Hdn hop gbébm 2-bromo-2-(4-clophenyl)-1-(5-metoxy-6-(triflometyl)indolin-1-
yl)etanon Se (3,5 g, 7,8 mmol), tert-butyl 4-(3-amino-5-metoxyphenoxy)butanoat 1a
(2,2 g, 7,8 mmol) va diisopropyletylamin (1,6 mL, 9,4 mmol) trong CH3CN (80 mL)
dugc khudy & 70°C trong 4 gio. Hon hop duge co dudi ap suét giam, pha lodng bang
EtOAc va dugc rira bang HCI IN va nuéc. Pha hitu co duge tich ra, lam kho trén
MgSO0s, loc va dung méi duge bay hoi dudi ap suit giam. Cin dugc tinh ché bing sic
ky nhanh trén silicagel (15-40 pm, 80 g, heptan/EtOAc 80/20). C4c phan doan tinh khiét
duge thu gom va cho bay hoi dén kho thu dugc, sau khi két tinh tir diisopropyl ete, tert-
butyl 4-(3-((1-(4-clophenyl)-2-(5-metoxy-6-(triflometyl)indolin-1-y1)-2-
oxoetyl)amino)-5-metoxyphenoxy)butanoat 5f (2,1 g).

Téng hop Hop chit 5 va tach khong dbi xirng thanh cic chit ddng phin ddi quang
5A va 5B:

Dung dich chita tert-butyl 4-(3-((1-(4-clophenyl)-2-(5-metoxy-6-(triflometyl)-
indolin-1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)butanoat 5f (3,1 g, 4,77 mmol) trong
HCI 4M trong dioxan (42,2 mL) dugc khudy & 5°C trong 3 gi® va & nhiét do trong
phong trong 8 gio. Chét két tia dugc loc ra va dugc 1am kho thu duoc axit 4-(3-((1-(4-
clophenyl)-2-(5-metoxy-6-(triflometyl)indolin-1-yl)-2-oxoetyl)amino)-5-metoxy-
phenoxy)butanoic dudi dang mudi HCI (Hop chit 5,2 g). Céc chét ddng phéan ddi quang
nady dugc tach ra qua SFC khong ddi xtmg didu ché (Pha tinh: Chiralpak® IA 5 pm 250
x 20 mm, Pha dong: 50% CO2, 50% iPrOH (+ 0,3% iPrNH; + 10% CH2CL)). Cac phan
doan san phdm dugc thu gom va dugc bay hoi dudi ap sut giam. Hai chét dbng phan

d6i quang nay dugc hép thu EtOAc va dugce rira bang HCI IN. Céc 16p hitu co dugc
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tach ra, 1am kho trén MgSQOs, loc va dung méi duge bay hoi dudi ap sudt giam. Chét
ddng phan dbi quang duoc giai hép thér nhit (847 mg) dugc hoa rin tir ete dau
héa/diisopropyl ete thu dugc Chét ddng phan d6i quang 5A (772 mg). Chét ddng phan
dbi quang duoc giai hép th& hai (840 mg) dugc hoa rén tir ete/diisopropyl ete thu dugc
Chét ddng phan ddi quang 5B (724 mg).

Hop chit 5:

'H NMR (500 MHz, DMSO-d6) 8 ppm 1,87 (quin, J=6,9 Hz, 2 H) 2,34 (t, J=7,3 Hz, 2
H) 3,14 - 3,35 (m, 2 H) 3,61 (s, 3 H) 3,80 - 3,89 (m, 5 H) 3,94 - 4,04 (m, 1 H) 4,51 (td,
J=10,2, 6,3 Hz, 1 H) 5,55 (s, 1 H) 5,76 (s, 1 H) 5,95 (br d, /~11,7 Hz,2H) 7,23 (s, 1 H)
7,43 (d, J=8,2 Hz, 2 H) 7,55 (d, J/=8,2 Hz, 2 H) 8,34 (s, 1 H)

LC/MS (phuong phép LC-A): Rt 2,86 phut, MH* 593

Diém néng chay: 130°C |

Chét ddng phan d6i quang 5A:

'H NMR (500 MHz, DMSO0-d6) & ppm 1,87 (quin, J=6,9 Hz, 2 H) 2,34 (t, 7,3 Hz, 2
H) 3,12 - 3,31 (m, 2 H) 3,62 (s, 3 H) 3,81 - 3,89 (m, 5 H) 3,94 - 4,05 (m, 1 H) 4,45 -
4,56 (m, 1 H) 5,55 (br s, 1 H) 5,76 (s, 1 H) 5,95 (br d, J=11,0 Hz, 2 H) 6,40 (br s, 1 H)
7,23 (s, 1 H) 7,44 (d, J=8,2 Hz, 2 H) 7,56 (d, J/=8,5 Hz, 2 H) 8,34 (s, 1 H) 12,14 (br s,
1 H)

LC/MS (phwong phap LC-A): R; 2,85 phut, MH" 593

[a]p?: -43,2° (¢ 0,25, DMF)

SFC khong dbi xtmg (phuong phap SFC-D): R: 2,16 phut, MH* 593, d0 tinh khiét khong
d6i xtng 100%.

Chit dong phin dbi quang 5B:

'H NMR (500 MHz, DMSO-d6) & ppm 1,87 (quin, J=6,8 Hz, 2 H) 2,34 (t, J=7,3 Hz, 2
H) 3,13 - 3,33 (m, 2 H) 3,62 (s, 3 H) 3,79 - 3,88 (m, 5 H) 3,94 - 4,03 (m, 1 H) 4,51 (td,
J=10,3, 6,1 Hz, 1 H) 5,54 (br s, 1 H) 5,75 (s, 1 H) 5,95 (br d, J=11,3 Hz, 2 H) 6,40 (br
s, 1 H) 7,23 (s, 1 H) 7,43 (d, J=8,2 Hz, 2 H) 7,55 (d, J=8,5 Hz, 2 H) 8,34 (s, 1 H) 12,14
(brs, 1 H)

LC/MS (phuong phép LC-A): R¢ 2,85 phut, MH" 593
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[a]p2: +41,4° (c 0,28, DMF)
* SFC khéng déi xting (phuong phép SFC-D): R 3,75 phut, MH* 593, d tinh khiét khong
d6i xtmg 99,37%.
Vi du 6: Tong hop axit 4-(3-((1-(4-clo-2-metoxyphenyl)-2-oxo-2-(6-(triflo-
metyl)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoic (Hop chit 6) va tach
khéng d6i xtmg thanh céc chét ddng phan d6i quang 6A va 6B.

Cl cl
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0 (0] Cl
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MeO MeO OMe & COLXINE (46 chét ddng
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F N ;
X@L) /\/», Fm H o 6A va 6B
7L OH
6 0

Téng hop chit trung gian 6a:

Hdn hop gdm axit 6-(triflometyl)indolin [CAS 181513-29-1] (2 g, 10,7 mmol),
2-(4-clo-2-metoxyphenyl)axetic [CAS 170737-95-8] (2,36 g, 11,8 mmol), HATU (6,1
g, 16 mmol) va diisopropyletylamin (5,3 mL, 32 mmol) trong DMF (50 mL) dugc
khudy & nhiét d trong phong trong 12 gio. Nudc dugc b sung va chat két tia duoc loc
ra. Can dugc hép thu EtOAc. Dung dich hitu co dugce rira bang dung dich nudc K2CO3
10%, nude mudi, 1am kho trén MgSO4, loc va dung méi dugce bay hoi dudi ép sut giam.
Cin dugc tinh ché bang sic ky trén silicagel (15-40 pm, 80 g, gradien héptan/EtOAc
90/10 dén 60/40). C4c phan doan tinh khiét dugc thu gom va dung mdi duge co dudi
ap suét giam thu dugc 2-(4-clo-2-metoxyphenyl)-1-(6-(triflometyl)indolin-1-yl)etanon

6a (3,9 g2).
Téng hop chit trung gian 6b:
3 -78°C, du6i dong Ny, LIHMDS 1M trong THF (13,5 mL, 13,5 mmol) dugc bd

sung bing cach nho giot vao hdn hop gém 2-(4-clo-2-metoxyphenyl)-1-(6-(triflometyl)-
indolin-1-yl)etanon 6a (2,5 g, 6,76 mmol) trong THF (40 mL). Hon hop duoc khudy
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trong 15 phut & -78°C va dung dich chira N-bromosuxinimit (1,32 g, 7,44 mmol) trong
THF (20 mL) dugc bd sung bang cach nhé giot. Sau khi khudy trong 2 gio & -78°C,
phan ing duogc déap t4t bang dung dich bio hoa NH4Cl. Hdn hop dugc chiét bang EtOAc.
L6p hitu co du(_yc tach ra, 1am khd trén MgSOs, loc va dung mdi dugce bay hoi dudi ap
~ sudt | giam thu dugc 2-bromo-2-(4-clo-2-metoxyphenyl)-1-(6-(triflometyl)indolin-1-
yl)etanon 6b (3 g). Hop chét nay dugc ding ngay cho budce tiép theo.

Téng hop chét trung gian 6c¢:

Hon hop gdm 2-bromo-2-(4-clo-2-metoxyphenyl)-1-(6-(triflometyl)indolin-
1-yl)etanon 6b (3 g, 6,69 mmol), tert-butyl 4-(3-amino-5-metoxyphenoxy)butanoat 1a
(1,88 g, 6,69 mmol) va diisopropyletylamin (1,4 mL, 8 mmol) trong CH3CN (100 mL)
dugc khudy & 70°C trong 6 gio. Hon hop dugc cod dudi ap suit giam, pha loing bang
EtOAc va dugc rira bing HC1 IN, va nu6e. Pha hitu co duge tich ra, lam khd trén
MgSOs4, loc va dung méi duge bay hoi dudi ap suit giam. Hop chét nay dugc tinh ché
bffmg sic ky nhanh trén silicagel (15-40 pm, 80 g, heptan/EtOAc 80/20). Cac phan doan
tinh khiét dugc thu gom va cho bay hoi dén kho thu dugc rert-butyl 4-(3-((1-(4-clo-2-
metoxyphenyl)-2-oxo0-2-(6-(triflometyl)indolin-1-yl)etyl)amino)-5-
metoxyphenoxy)butanoat 6¢ (1,6 g).

Téng hop Hop chit 6 va téch khong di xing thanh cic chit ddng phin doi quang
6A va 6B:

Dung dich chtra tert-butyl 4-(3-((1-(4-clo-2-metoxyphenyl)-2-ox0-2-(6-(triflo-
metyl)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoat 6¢ (1,53 g, 2,36 mmol)
trong HC1 4M trong dioxan (20 mL) dugc khudy & 5°C trong 3 gid va & nhiét do trong
phong trong 8 gid. Dung dich duoc cb dudi ap suit giam. Cin dugc hép thu trong
CH;3CN/diisopropy! ete. Chét két tia dugc loc ra va dugc 1am kho thu duge axit 4-(3-
((1-(4-clo-2-metoxyphenyl)-2-oxo-2-(6-(triflometyl)indolin-1-yl) etyl)amino)-5-
metoxyphenoxy)butanoic (Hop chét 6) duéi dang mudi HC1 (1,35 g, 0,67 duong luong
HC], 0,28 dwong lugng H20). Cac chit ddng phan dbi quang ndy duge tach ra qua SFC
* khong ddi xtng didu ché (Pha tinh: Chiralcel® OD-H 5 pm 250 x 3 Omm, Pha dong:
65% CO», 35% EtOH). Céc phan doan san phim dugc thu gom va dugc bay hoi dudi
4p suat giam. Chét ddng phan dbi quang duoc giai hép thir nhit dugc tinh ché tiép qua
sic ky dao pha (Pha tinh: YMC-actus Triart-C18 10 pm 150 x 30 mm, Pha dong: gradien
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tir 55% axit formic 0,1%, 45% CH3;CN dén 0% axit formic 0,1%, 100% CH3;CN. Cac
phan doan tinh khiét du’gc thu gom va dugc bay hoi dudi ap suit giam. Can (417 mg)
dugce héa rin tir ete ddu hoa/diisopropyl ete thu dugc Chit ddng phan dbi quang 6A
(370 mg). Chit ddng phan d6i quang duoc giai hap thir hai dugc tinh ché tiép qua sic
ky dao pha (Pha tinh: YMC-actus Triart-C18 10 um 150x30mm, Pha dong: gradien tir
55% axit formic 0,1%, 45% CH3;CN dén 0% axit formic 0,1%, 100% CH3CN. C4c phan
doan tinh khiét dwoc thu gom va dugc bay hoi dudi ap sudt giam. Cin (400 mg) tiép
theo dugc hoa rin tir ete ddu hoa/diisopropyl ete thu dugc Chét ddng phan dbi quang

6B (363 mg).
Hop chit 6:
'"H NMR (400 MHz, DMSO-d6) 6 ppm 1,87 (br t, J=6,6 Hz, 2 H) 2,33 (br t, J=7,3 Hz,
2H)3,18-3,32 (m, 2 H) 3,61 (s, 3 H) 3,80 - 3,87 (m, 2 H) 3,90 (s, 3 H) 3,96 - 4,07 (m,
1 H) 4,31 - 4,45 (m, 1 H) 5,61 (s, 1 H) 5,76 (s, 1 H) 5,87 (br d, J=7,6 Hz, 2 H) 7,02 (br
d, J/=8,1 Hz, 1 H) 7,14 (s, 1 H) 7,32 (d, J=8;1 Hz,1H)7,35-7,41 (m, 1 H) 7,43 - 7,50
(m, 1 H) 8,37 (s, 1 H)

LC/MS (phuong phap LC-A): Rt 2,90 phat, MH™ 593
Diém néng chay: 130°C
Chit df’ing phan d6i quang 6A:
~ TH NMR (500 MHz, DMSO-d6) § ppm 1,87 (quin, J=6,9 Hz, 2 H) 2,33 (t, /=7,3 Hz, 2

H) 3,24 (br dd, J=18,6, 11,7 Hz, 2 H) 3,61 (s, 3 H) 3,80 - 3,87 (m, 2 H) 3,90 (s, 3 H)

3,97 - 4,06 (m, 1 H) 4,33 - 4,43 (m, 1 H) 5,61 (d, J/=8,8 Hz, 1 H) 5,76 (s, 1 H) 5,87 (br
d, J=10,4 Hz, 2 H) 6,43 (d, J=8,5 Hz, 1 H) 7,03 (dd, /=8,2, 1,9 Hz, 1 H) 7,15 (d, J=1,6
Hz, 1 H) 7,32 (d, J=8,2 Hz, 1 H) 7,39 (d, J=7,9 Hz, 1 H) 7,46 (d, J=7,9 Hz, 1 H) 8,37
(s, 1 H) 12,16 (brs, 1 H)
LC/MS (phuong phap LC-A): Rt 2,99 phat, MH" 593
[a]p?’: -28,6° (¢ 0,29, DMF)

SFC khong dbi xting (phuong phép SFC-E): R; 2,17 phat, MH" 593, d9 tinh khiét khong
d6i xtmg 100%.

Diém néng chay: 178°C
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Chit dong phin d6i quang 6B:

'H NMR (500 MHz, DMSO-d6) 8 ppm 1,87 (quin, J/=6,9 Hz, 2 H) 2,33 (t, J=7,3 Hz, 2
H) 3,24 (br dd, /=18,8, 11,5 Hz, 2 H) 3,61 (s, 3 H) 3,83 (q, J=6,2 Hz, 2 H) 3,90 (s, 3 H) |
3,96 - 4,08 (m, 1 H) 4,32 - 4,43 (m, 1 H) 5,61 (d, J/=8,5 Hz, 1 H) 5,76 (s, 1 H) 5,87 (br
d, J=10,1 Hz, 2 H) 6,43 (br d, J=8,5 Hz, 1 H) 7,03 (dd, /=8,2, 1,6 Hz, 1 H) 7,15 (d,
J=1,6 Hz, 1 H) 7,32 (d, J/=8,2 Hz, 1 H) 7,39 (d, J/=7,6 Hz, 1 H) 7,46 (d, J=7,9 Hz, 1 H)
837 (s, 1 H) 12,16 (br s, 1 H)

LC/MS (phuong phap LC-A): R: 3,00 phut, MH* 593

[a]p?’: +32,1° (¢ 0,28, DMF)

SFC khong dbi xtmg (phuong phap SFC-E): R, 4,04 phut, MH* 593, d6 tinh khiét khong
d6i xtmg 100%.

Vi du 7: Téng hop axit 4-(3-((1-(4-clo-2-metoxyphenyl)-2-(5-metoxy-
6-(triflometyl)indolin-1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)butanoic (Hop chit 7)
va tach khong d6i ximg thanh cac chét ddng phan di quang 7A va 7B.
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I
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/U\/\©/ MeO MeO /@\ .
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F H F F HoN 0 \K
MeO (iPr)2NEt LiHMDS (iPr)2NEt

MeO _78° MeO
sc DMF, rt 12h 7a THF, -78°C 2h 7 CH4CN, 70°C 4h

Cl cl

MeO OMe HCI (4M trong dioxan) 1eO ome Téch khong dbi xtmg R
o o Céc chat dong
e F Jy 5°C 3h, rt 8h e F . phan dbi quang
Fm o i N B o 7Ava 7B
MeO 7c 0 7 0

MeO

Téng hop chét trung gian 7a:

Hdn hop gdm 5-metoxy-6-(triflometyl)indolin 5S¢ (1,5 g, 6,9 mmol), 2-(4-clo-2-
metoxyphenyl)axit axetic [CAS 170737-95-8] (1,4 g, 6,9 mmol), HATU (3,94 g, 10,4
mmol) va diisopropyletylamin (3,4 mL, 20,7 mmol) trong DMF (40 mL) dugc khudy &
nhiét 46 trong phong trong 12 gid. Bang/nuge duge bd sung va chét két tua duoc loc ra.
Cian dugc hip thu CH2Cly. Dung dich hitu co dugce rira bang dung dich nuéc KoCOs-

10%, nudc mudi, 1am kho trén MgSOs, loc va dung moi dugc bay hoi dudi ap suét giam.
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Can dugc két tinh tir diisopropyl ete thu dugc .2-(4-clo-2-metoxyphenyl)-1-(5-metoxy'-
6-(triflometyl)indolin-1-yl)etanon 7a (2,48 g).

Téng hq’p chét trung gian 7b:

& -78°C, dusi dong Ny, LIHMDS 1M trong THF (16,5 mL, 16,5 mmol) dugc bd
sung bing cach nhéd giot vao hdn hop gdm 2-(4-clo-2-metoxyphenyl)-1-(5-metoxy-6-
(triflometyl)indolin-1-yl)etanon 7a (3,3 g, 8,25 mmol) trong THF (45 mL). TMSCI
(1,26 mL, 9,91 mmol) dugc bd sung bang cach nhé giot. Hon hop nay dugce khudy trong
15 phiit & -78°C va dung dich chira N-bromosuxinimit (1,76 g, 9,91 mmol) trong THF
(30 mL) duoc bd sung bang cach nhé giot. Sau khi khudy trong 2 gir & -78°C, phan
tmg dugc dap tét bang dung dich bao hoa NH4CL. Hbn hop thu duge dwoc chiét bing
EtOAc. Lép hitu co dugc tach ra, 1am kho trén MgSOs, loc va dung mdi duoc bay hoi

duéi 4p suidt giam thu dugc 2-bromo-2-(4-clo-2-metoxyphenyl)-1-(5-metoxy-6-
(triflometyl)indolin-1-yl)etanon 7 b (3,5 g). Hop chét nay duogc dung ngay cho budce tiép
theo.

Téng hop chit trung gian 7c:

Hbn hop gém 2-bromo-2-(4-clo-2-met0xypheny1)-1-(5-fnetoxy-6-(triﬂo-
metyl)indolin-1-yl)etanon 7b (3,5 g, 7,31 mmol), tert-butyl 4-(3-amino-
5-metoxyphenoxy)butanoat 1a (2 g, 7,31 mmol) va diisopropyletylamin (1,5 mL, 8,8
mmol) trong CH3;CN (80 mL) dugc khudy & 70°C trong 4 gid. Hon hop duoc ¢d dudi
ap suét giam, pha lodng bing EtOAc va duge rira bang HCI IN, va nudc. Pha hitu co
duoc tach ra, lam kho trén MgSOs, loc va dung moi dugc bay hoi dudi ap sudt giam.
Hop | chét nay dwoc tinh ché bing sic ky nhanh trén silicagel (15-40 um, 80 g,
heptan/EtOAc 80/20). Céc phéan doan tinh khiét dugc thu gom va cho bay hoi dén kho
‘thu duoc tert-butyl 4-(3-((1-(4-clo-2-metoxyphenyl)-2-(5-metoxy-6-
(triflometyl)indolin-1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)butanoat 7¢ (2,2 g).

Téng hop Hop chit 7 va tach khong d6i xirng thanh cic chit ddng phan ddi quang
7A va 7B:

Dung dich chtta tert-butyl 4-(3-((1-(4-clo-2-metoxyphenyl)-2-(5-metoxy-6-
(triflometyl)indolin-1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)butanoat 7¢ 2,1 g 3,1
mmol) trong HCI 4M trong dioxan (27,4 mL) duogc khudy & 5°C trong 3 gid va & nhiét
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do trong phong trong 8 gio. Duhg dich dugc cb dudi ap suét giam. Cin dugc hép thy
trong CH3CN/diisopropyl ete. Chét két tua dugce loc ra va dugc 1am kho thu duge axit
4-(3-((1-(4-clo-2-metoxyphenyl)-2-(5-metoxy-6-(triflometyl)indolin-1-y1)-2-

A oxoetyl)amino)-S-metoxyphenoxy)butanoic (Hop chét 7) dudi dang mudi HCI (1,5 g,
0,74 duwong luwgong HCI, 0,29 duong luong H0). Cac chét ddng phan ddi quang nay
duoc tach ra qua SFC khong d6i xtmg diéu ché (Pha tinh: Chiralcel® OD-H 5 pm 250
x 30 mm, Pha dong: 55% CO, 45% iPrOH). Cac phéan doan san phim dugc thu gom
va duoc bay hoi du6i ap sut giam. Chit ddng phén dbi quang dugc giai hép thtr nhat
(671 mg) duogc hoa rin tir ete diu hoa/diisopropyl ete thu dugc Chét ddng phan dbi
quang 7A (606 mg). Chét ddng phan d6i quang dugc giai hap thw hai (647 mg) dugc
héa rén tir ete dAu hoa/diisopropyl ete thu dugc Chéat ddng phan d6i quang 6B (580 mg).

Hop chit 7:

'H NMR (500 MHz, DMSO-d6) & ppm 1,87 (quin, J=6,7 Hz, 2 H) 2,34 (t, 7,3 Hz, 2
H) 3,17 - 3,30 (m, 2 H) 3,61 (s, 3 H) 3,79 - 3,87 (m, 5 H) 3,90 (s, 3 H) 3,93 - 4,02 (m,
1 H) 4,29 - 4,40 (m, 1 H) 5,59 (s, 1 H) 5,75 (s, 1 H) 5,87 (br d, J/=10,7 Hz, 2 H) 7,02
(dd, /~8,2, 1,6 Hz, 1 H) 7,14 (d, J~1,3 Hz, 1 H) 7,24 (s, 1l H) 7,32 (d, J=8,5 Hz, 1 H)
8,32 (s, 1 H)

LC/MS (phuong phap LC-A): Rt 2,89 phut, MH" 623

Piém néng chay: 160°C

Chit dong phan dbi quang 7A:

IH NMR (500 MHz, DMSO-d6) & ppm 1,87 (br t, /=6,8 Hz, 2 H) 2,34 (br t, /=7,1 Hz,
2 H) 3,18 - 3,28 (m, 2 H) 3,61 (s, 3 H) 3,79 - 3,87 (m, 5 H) 3,91 (s, 3 H) 3,94 - 4,05 (m,
1 H) 4,31 - 4,42 (m, 1 H) 5,59 (br d, J=8,2 Hz, 1 H) 5,76 (br s, 1 H) 5,87 (br d, /~10,4
Hz, 2 H) 6,40 (br d, J=8,5 Hz, 1 H) 7,02 (br d, J=7,9 Hz, 1 H) 7,14 (s, 1 H) 7,24 (s, 1
H) 7,33 (br d, J=8,2 Hz, 1 H) 8,33 (s, 1 H) 12,18 (br s, 1 H)

LC/MS (phwong phép LC-A): R: 2,87 phut, MH" 623

[a]p?’: -23,9° (c 0,28, DMF)

SFC khéng d6i ximg (phuong phap SFC-C): R; 1,76 phat, MH* 623, d6 tinh khiét khong
d6i xang 100%.
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Chét dong phan d6i quang 7B:

IH NMR (500 MHz, DMSO-d6) & ppm 1,87 (quin, J=6,5 Hz, 2 H) 2,34 (br t, /<7,1 Hz,
2 H) 3,18 - 3,28 (m, 2 H) 3,61 (s, 3 H) 3,80 - 3,87 (m, 5 H) 3,91 (s, 3 H) 3,94 - 4,02 (m,
1 H) 4,28 - 4,41 (m, 1. H) 5,59 (br d, /~8,2 Hz, 1 H) 5,75 (br s, 1 H) 5,87 (br d, J=10,4‘
Hz, 2 H) 6,40 (br d, J=8,5 Hz, 1 H) 7,02 (br d, J=7,9 Hz, 1 H) 7,14 (s, 1 H) 7,24 (s, 1
H) 7,33 (br d, J=8,2 Hz, 1 H) 8,33 (s, 1 H) 12,17 (br s, 1 H)

LC/MS (phuong phap LC-A): R: 2,87 phut, MH" 623

[0]p20: +28,5° (¢ 0,26, DMF)

SFC khong dbi xting (phwong phap SFC-C): Rt 3,52 phit, MH" 623, d¢ tinh khiét khong
d6i xtimg 100%.

Vi du 8 Téng hop axit 4-(3-((1-(4-clo-2-metoxyphenyl)-2-ox0-2-(6-(triflo-
metoxy)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoic (Hop chit 8) va tach
khong dbi xtng thanh cac chit ddng phan dbi quang 8A va 8B.
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Téng hop chit trung gian 8a:

Hdn hop gdm axit 6-(triflometoxy)indolin [CAS 959235-95-1] (2,5 g, 12,3
mmol), 2-(4-clo-2-metoxyphenyl)axetic [CAS 170737-95-8] (2,47 g, 12,3 mmol),
HATU (7 g, 18,5 mmol) va diisopropyletylamin (6,1 mL, 36,9 mmol) trong DMF
(40-mL) duogc khudy & nhiét do trong phong trong 4 gio. Nude va EtOAc duge bd sung.
L6p hitu co dugc tach ra, dugc rira béng nude, 1am kho trén MgSOs, loc va dung mdi
dugce bay hoi dudi ap suit giam. Cin duge tinh ché bang sic ky trén silicagel (15-40
um, 80 g, heptan/EtOAc 85/15). Céc phan doan tinh khiét duoc thu gom va dung méi
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dugc c6 dudi ap sut giam thu dugc, sau khi két tinh tr CH3CN/heptan, 2-(4-clo-2-
metoxyphenyl)-1-(6-(triflometoxy)indolin-1-yl)etanon 8a (4,3 g).

Téng hop chit trung gian 8b:

() -78°C, duéi dong Ny, LIHMDS 1M trong THF (19,7 mL, 19,7 mmol) dugc bd
sung bing ciach nhd giot vao hdén hop gbébm 2-(4-clo-2-metoxyphenyl)-1-(6-
(triﬂometoxy)ihdolin—1-y1)etanon 8a (3,8 g, 9,8 mmol) trong THF (50 mL). TMSCI (1,5
mL, 11,8 mmol) duqcv bd sung bing cach nho giot. Hon hgp nay dugce khudy trong 15
phut & -78°C va dung dich chira N-bromosuxinimit (1,9 g, 10,8 mmol) trong THF (35
mL) dugc bd sung bang céch nhé giot. Sau khi khudy trong 2 gid & -78°C, phan tng
duogc dap tat bing dung dich bdo hoa NH4Cl. Hn hop dugc chiét bang EtOAc. Lop hitu
co duoc tach ra, 1am kho trén MgSOs, loc va dung moi dugc bay hoi dudi ap sudt giam
thu dugc 2-bromo-2-(4-clo-2-metoxyphenyl)-1-(6-(triflometoxy)indolin-1-yl)etanon
8b (4,5 g). Hop chét ndy dugc dung ngay cho bude tiép theo.

Téng hop chét trung gian 8c:

Hbn hop gdm 2-bromo-2-(4-clo-2-metoxyphenyl)-1-(6-(triflometoxy)indolin-1-
yl)etanon 8b (4,5 g, 9,68 mmol), fert-butyl 4-(3-amino-5-metoxyphenoxy)butanoat 1a
(2,7 g, 9,68 mmol) va diisopropyletylamin (2 mL, 11,6 mmol) trong CH3CN (100 mL)
duge khudy & 70°C trong 4 gid. Hon hop nay duge cd dudi ap suét giam, pha lodng
bang EtOAc va dugc rira bang HCI IN va nuéc. Pha hitu co duge tach ra, lam kho trén
MgSOs, loc va dung mdi dugc bay hoi duéi ap suét giam. Cin dugc tinh ché biang sic
ky nhanh trén silicagel (15-40 pum, 120 g, heptan/EtOAc 80/20). Céac phén doan tinh
khiét dugc thu gom va cho bay hoi dén kho thu dugc, sau khi két tinh tir CH3CN, tert-
butyl 4-(3-((1-(4-clo-2-metoxyphenyl)-2-oxo-2-(6-(triflometoxy)indolin-1-

| yl)etyl)amino)-5-metoxyphenoxy)butanoat 8¢ (2,3 g).
Téng hop Hop chit 8 va tich khong dbi xing thanh cic chit ddng phén ddi quang
8Ava8B:

Dung dich chira tert-butyl 4-(3-((1-(4-clo-2-metoxyphenyl)-2-oxo-2-(6-(triflo-
metoxy)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoat 8¢ (2,3 g, 3,46 mmol)
trong HCI 4M trong dioxan (30 mL) duoc khudy & 5°C trong 3 gio va & nhiét do trong

phong trong 12 gio. Chét két tia duoc loc ra, dugc rira bang diisopropyl ete va dugc
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lam khé thu duwoc axit 4-(3-((1-(4-clo-2-metoxyphenyl)-2-oxo0-2-(6-(triflo-
metoxy)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoic (Hop chét 8) dudi dang
mudi HCI (1,79 g, 0,86 duong luong HCI, 0,22 duong lugng H,0). C4c chét dong phan
d6i quang nay dugc tach ra qua SFC khong d6i xtmg diéu ché (Pha tinh: Chiralcel® OD-
H 5 pm 250 x 30 mm, Pha dong: 65% COa, 35% iPrOH). Cac phén doan san pham dugc
thu gom va dugc bay hoi dudi ap suét giam. Chat dbng phan d6i quang duoc giai hép
tht nhét (726 mg) duoc hoa rén tir ete ddu hoa/diisopropyl ete thu duge Chét ddng phan
dbi quang 8A (612 mg). Chét ddng phan dbi quang dwgc giai hip thi hai (712 mg) dugc
héa rén tir ete dau hoa/diisopropyl ete thu dugc Chét ddng phan dbi quang 8B (643 mg).

Hop chét 8:

'H NMR (500 MHz, DMSO-d6) & ppm 1,87 (quin, J=6,9 Hz, 2 H) 2,34 (br t, J=7,3 Hz,
2 H) 3,08 - 3,26 (m, 2 H) 3,61 (s, 3 H) 3,83 (q, J/=6,5 Hz, 2 H) 3,90 (s, 3 H) 3,98 - 4,09
(m, 1 H) 4,31 - 4,42 (m, 1 H) 5,60 (s, 1 H) 5,76 (s, 1 H) 5,87 (br d, /=9,5 Hz, 2 H) 6,98
- 7,05 (m, 2 H) 7,14 (d, /1,9 Hz, 1 H) 7,31 (d, J/=8,2 Hz, 1 H) 7,34 (d, /=8,2 Hz, 1 H)
8,02 (s, 1 H)

LC/MS (phuong phap LC-A): Rt 3,04 phat, MH" 609

Diém néng chay: 139°C

Chét ddng phan ddi quang 8A:

'H NMR (500 MHz, DMSO-d6) & ppm 1,87 (quin, J=6,9 Hz, 2 H) 2,33 (t, J=7,4 Hz, 2
H) 3,09 - 3,25 (m, 2 H) 3,61 (s, 3 H) 3,78 - 3,87 (m, 2 H) 3,90 (s, 3 H) 3,98 - 4,07 (m,
1 H) 4,32 - 4,42 (m, 1 H) 5,59 (d, /=8,5 Hz, 1 H) 5,76 (s, 1 H) 5,86 (s, 1 H) 5,88 (s, 1
H) 6,45 (d, /=8,8 Hz, 1 H) 6,97 - 7,06 (m, 2 H) 7,14 (d, J/=1,3 Hz, 1 H) 7,31 (d, J=8.,5
‘Hz, 1 H) 7,34 (d, /=8,2 Hz, 1 H) 8,02 (s, 1 H) 12,14 (brs, 1 H)

LC/MS (phuong phap LC-A): R 3,03 phut, MH" 609

[a]p?’: -39,3° (¢ 0,28, DMF)

SFC khéng d6i xting (phuong phap SFC-F): Rt 2,32 phtit, MH" 609, d0 tinh khiét khong
dbi xtmg 100%.

Chét ddng phan d6i quang 8B:
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'H NMR (500 MHz, DMSO-d6) 8 ppm 1,87 (quin, J=6,8 Hz, 2 H) 2,34 (t, /=7,3 Hz, 2
H) 3,09 - 3,25 (m, 2 H) 3,61 (s, 3 H) 3,79 - 3,88 (m, 2 H) 3,90 (s, 3 H) 4,02 (td, /~10,2,
6.9 Hz, 1 H) 4,33 - 4,41 (m, 1 H) 5,60 (s, 1 H) 5,76 (s, 1 H) 5,86 (s, 1 H) 5,88 (s, 1 H)
6,45 (br s, 1 H) 6,99 - 7,05 (m, 2 H) 7,14 (d, J=1,6 Hz, 1 H) 7,31 (d, J=8,5 Hz, 1 H)
7,34 (d, J=8,2 Hz, 1 H) 8,02 (s, 1 H) 12,12 (br s, 1 H)

LC/MS (phuong phap LC-A): R 3,03 phat, MH" 609
[a]p?®: +34,5° (¢ 0,29, DMF)
SFC khong d6i xtmg (phuong phap SFC-F): R¢ 3,51 phut, MH" 609, d0 tinh khiét khong
dbi xting 100%.
Vi du 9: Tng hop axit 4-(3-((1-(4-clo-2-flophenyl)-2-oxo-2-(6-(triflometyl)indolin-1-
yl)etyl)amino)-5-metoxyphenoxy)butanoic (Hop chit 9) va tach khong ddi xing thanh
céc chit ddng phan d6i quang 9A va 9B.

‘ Cl Cl

) OMe
J\D/ F F /@\
0 0 )
F H,N o} \ﬁ
N HOBt EDCI F N BT ;\/\[g
F
Et3N “uewos (iPr);NEt

CH,Cly, 1t 12h THF, -78°C 2h o CH4CN, 70°C 4h

-
-

ol cl Téach khong

dbi xtmg
oMe HCI (4M trong dioxan) OMe Céo chidt dbng
>K©/\) /@ T scanren /@ gt:iz ;;)]13 quang

Téng hop chét trung gian 9a:

Hdn hop gdm axit 2-(4-clo-2-flophenyl)axetic [CAS 194240-75-0] (2,52 g, 13,4
mmol), 6-(triflometyl)indolin [CAS 181513-29-1] (2,5 g 134 mmol),
hydroxybenzotriazol (2,7 g, 20,04 mmol), 1-etyl-3-(3-dimetylaminopropyl)-
carbodiimit (3,84 g, 20,04 mmol) va trimetylamin (3,71 mL, 26,7 mmol) trong CH2Clz
(30 mL) dugc khudy & nhiét do trong phong trong 12 git. Nudc duoc bb sung va cac
16p dugc tach ra. Lp hitu co duge rua bang nudc, 1lam kho trén MgSOs, loc va dung

moi dugc bay hoi dudi ép suét giam thu duoc, sau khi két tinh tr CH3;CN/diisopropyl
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ete, 2-(4-clo-2-flophenyl)-1-(6-(triflometyl)indolin-1-yl)etanon 9a (3,9 g). Hop chit

nay dugc dung ngay cho budc tiép theo.
Téng hop chit trung gian 9b:

0 -78°C, dudi dong N, LIHMDS 1M trong THF (13,98 mL, 13,98 mmol) dugc
bd sung bing cach nhd giot vao hén hop gbébm 2-(4-clo-2-flophenyl)-1-(6-
(triflometyl)indolin-1-yl)etanon 9a (2,5 g, 6,99 mmol) trong THF (20 mL). Hén hop
nay duogc khudy trong 15 phit & -78°C va dung dich chira N-bromosuxinimit (1,37 g,
7,69 mmol) trong THF (15 mL) dugc bd sung bang cach nhé giot. Sau khi khudy trong
2 gio & -78°C, phénﬁng duoc dép tét bang dung dich bdo hoa NH4Cl. Hon hop dugc
chiét bang EtOAc. Lép hitu co dugce tach ra, 1am kho trén MgSOs, loc va dung mdi
dugc bay hoi dudi ép sudt giam thu dugc 2-bromo-2-(4-clo-2-flophenyl)-1-(6-
(triflometyl)indolin-1-yl)etanon 9b (2,8 g). Hop chét nay dugc diing ngay cho budce tiép
theo.

Téng hop chét trung gian 9c:

Hdn hop gdm 2-bromo-2-(4-clo-2-flophenyl)-1-(6-(triflometyl)indolin-1-yl)-
etanon 9b (2,8 g, 6,41 mmol), tert-butyl 4-(3-amino-5-metoxyphenoxy)butanoat 1a (1,8
g, 6,41 mmol) va diisopropyletylamin (1,33 mL, 7,7 mmol) trong CH3CN (90 mL) duoc
khuéy & 70°C trong 4 gid. Hon hop duge cd dudi ap sudt giam, pha loang bing EtOAc,
va dugce rira bang HCI 1N, va nuéce. Pha hiru co dugc tach ra, 1am kho trén MgSOs, loc
va dung moi dugce bay hoi dudi p suét giam. Cin duoc tinh ché bang sic ky nhanh trén
silicagel (15-40 um, 80 g, heptan/EtOAc 80/20). Cac phén doan tinh khiét dugc thu
gom va cho bay hoi dén kho thu duoc, sau khi két tinh tir CH3CN/diisopropyl ete, tert-
butyl 4-(3-((1-(4-clo-2-flophenyl)-2-0x0-2-(6-(triflometyl)indolin-1-yl)etyl)amino)-5-
metoxyphenoxy)butanoat 9¢ (1,75 g).

Téng hop Hop chét 9 va tach khong d6i ximg thanh cac chét @dng phan dbi quang
9A va 9B:

Dung dich chtta tert-butyl 4-(3-((1-(4-clo-2-flophenyl)-2-oxo-2-(6-(triflo-
metyl)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoat 9¢ (1,75 g, 2,75 mmol)
trong HC1 4M trong dioxan (24,3 mL) dugc khudy & 5°C trong 3 gi® va ¢ nhiét do trong

‘phong trong 8 gio. Hon hop dugc cd dudi ap suit giam. Cin duoc két tinh tir
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CH;CN/diisopropyl ete thu dugc axit 4-(3-((1-(4-clo-2-flophenyl)-2-ox0-2-(6-
(triflometyl)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoic (Hop chit 9) duéi
dang muéi HCI (1,4 g, 0,8 duong lugng HCI, 0,78 duong lugng H,0). Céc chét dong
phan d6i quang nay dugc tach ra qua SFC khong d6i xing diéu ché (Pha tinh:
Chiralpak® AD-H 5 um 250 x 30 mm, Pha dong: 70% COg, 30% iPrOH). Céac phan
doan san pham dwgc thu gom va dugc bay hoi dudi ap sudt giam. Chéit ddng phéan dbi
quang dugc giai hép tht nhit (618 mg) dugc hoa rén tir ete diu hoa/diisopropyl ete thu
duoc Chit ddng phan ddi quang 9A (505 mg). Chét ddng phan ddi quang dugc gidi hép
thir hai (548 mg) dugc héa ran tir ete dau hoa/diisopropyl ete thu dugc Chét ddng phan
d6i quang 9B (495 mg).

Hop chit 9:

I'H NMR (500 MHz, DMSO-d6) § ppm 1,87 (quin, J=6,9 Hz, 2 H) 2,34 (t, J=7.3 Hz, 2
H) 3,18 - 3,34 (m, 2 H) 3,63 (s, 3 H) 3,80 - 3,90 (m, 2 H) 4,02 - 4,14 (m, 1 H) 4,40 -
4,49 (m, 1 H) 5,72 (s, 1 H) 5,80 (s, 1 H) 5,94 (br d, J=10,1 Hz, 2 H) 7,33 (dd, J=8,5, 1,6
Hz, 1 H) 7,39 - 7,43 (m, 1 H) 7,43 - 7,50 (m, 3 H) 8,36 (s, 1 H)

LC/MS (phuong phap LC-A): Rt 2,99 phit, MH" 581
Diém néng chay: 110°C
Chét d(“)ng phan d6i quang 9A:

- THNMR (500 MHz, DMSO-a’6) 8 ppm 1,87 (quin, /=6,7 Hz, 2 H) 2,33 (br t, /~7,1 Hz,
2 H) 3,22 - 3,28 (m, 2 H) 3,62 (s, 3 H) 3,80 - 3,90 (m, 2 H) 4,03 - 4,13 (m, 1 H) 4,39 -
4,48 (m, 1 H) 5,72 (br d, J/=8,8 Hz, 1 H) 5,80 (s, 1 H) 5,93 (br d, /=10,7 Hz, 2 H) 6,60
(br d, J=8,8 Hz, 1 H) 7,33 (br d, /7,9 Hz, 1 H) 7,39 - 7,43 (m, 1 H) 7,43 - 7,51 (m, 3
H) 8,36 (s, 1 H) 12,19 (br s, 1 H)

LC/MS (phuong phap LC-A): R 2,98 phut, MH" 581
[o]p2: -30,0° (¢ 0,29, DMF)

SFC khong dbi xtmg (phuong phép SFC-G): R¢ 1,97 phut, MH" 581, d tinh khiét khong
d6i xtmg 100%.

Chit ddng phin ddi quang 9B:
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'HNMR (500 MHz, DMSO-d6) 8 ppm 1,87 (quin, J=6,9 Hz, 2 H) 2,33 (t, /<7,3 Hz, 2
H) 3,21 - 3,28 (m, 2 H) 3,63 (s, 3 H) 3,80 - 3,91 (m, 2 H) 4,02 - 4,12 (m, 1 H) 4,40 -
4,49 (m, 1 H) 5,72 (d, J=9,1 Hz, 1 H) 5,80 (s, 1 H) 5,94 (br d, J=11,0 Hz, 2 H) 6,60 (br
d, J/=8,8 Hz, 1 H) 7,33 (dd, /8,2, 1,6 Hz, 1 H) 7,38 - 7,43 (m, 1 H) 7,43 - 7,50 (m, 3
H) 8,36 (s, 1 H) 11,04 - 12,93 (m, 1 H)

LC/MS (phuong phap LC-A): R 2,98 phut, MH" 581

[o]p2: +27,9° (c 0,28, DMF)

SFC khong d6i xtmg (phwong phép SFC-G): R: 3,19 phut, MH" 581, d tinh khiét khong
d6i xtmg 99,35%.

Vi du 10: Téng hop axit 4-(3-((1-(4-clo-2-flophenyl)-2-ox0-2-(6-(triflometoxy)indolin-
1-yl)etyl)amino)-5-metoxyphenoxy)butanoic (Hop chat 10) va tach khong ddi xtng
thanh c4c cht ddng phan dbi qu ang 10A va 10B. '

Cl Cl

OMe
oF cl
F F :
HO o) ' o
HATU B HoN o/\/\ﬂ/ \[<
r 1a
>r o) N 0
F T LawDs F>( ,
(|Pr)2NEt i F (iPr),NEt

DMF, rt 12h " THF, -78°C 2h 106 CH4CN, 70°C, 4h

Cl cl

F OMe HCI (4M trong dioxan) . OMe Téch khong dbi xung o
B o Céc chat dong
5°C 3h, 1t 8h " phan d6i quang

F_© N H 10A va 10B
(o)
F>( \(j\\) /\/Y F>\F/ \@) /\/YOH
10 o

Téng hop chét trung gian ]()é:

HATU (7,02 g, 16,46 mmol) dugc bd sung vao hdn hop gdm 6-
(triflometoxy)indolin [CAS 959235-95-1] (2,5 g, 12,3 mmol), axit 2-(4-clo-2-
flophenyl)axetic [CAS 194240-75-0] (2,32 g, 12,3 mmol) va diisopropyletylamin (6,1
mL, 36,9 mmol) trong DMF (IFOO mL). Hn hgp phan tng nay dugc khudy & nhiét do

‘trong phong trong ‘12 gio. En hop ndy dugc pha lodng bing nudc, chét két tia dugc
“loc ra, va dugc ria béng nuéec. Can duge hép thu EtOAc va dung dich hitu co duge rira
bang dung dich nuéc K2COs {O%, nuée mudi, lémAkh(A) trén MgSOs4, loc va dung moi
duogc bay hoi dudi ap suat giam. San pham cin dugc két tinh tir diisopropy] ete thu dugc

2-(4-clo-2-flophenyl)-1-(6-(triflometoxy)indolin-1-yl)etanon 10a (4 g).
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Téng hop chit trung gian 10b:

0 -78°C, duéi dong Na, LIHMDS 1M trong THF (21,4 mL, 21,4 mmol) duoc bd
, sung bing cach nhd giot vao hdn hop gdm 2-(4-clo-2-flophenyl)-1-(6-
(triﬂorﬁetoxy)indolin—l—yl)etanon 10a (4 g, 10,7 mmol) trong THF (60 mL). Hon hop
nay dugc khudy trong 15 phut & -78°C va dung dich chira N-bromosuxinimit (2,1 g,
11,8 mmol) trong THF (40 mL) dugc bd sung bang cach nhé giot. Sau khi khudy trong
2 git & -78°C, phan tng duogc dap tat bﬁng dung dich bdo hoa NH4Cl. Hon hop dugc
chiét béng EtOAc. Lép hitu co dugc tach ra, 1am kho trén MgSOs, loc va dung moi
dugc bay hoi dudi éap suit giam thu duge 2-bromo-2-(4-clo-2-flophenyl)-1-(6-
(triflometoxy)indolin-1-yl)etanon 10b (4,8 g). Hop chét nay dugc ding ngay cho budce
tiép theo. ‘

Téng hop chét trung gian 10c:

Hon hop gdém 2-bromo-2-(4-clo-2-flophenyl)-1-(6-(triflometoxy)indolin-
1-yl)etanon 10b (3 g, 6,63 mmol), fert-butyl 4-(3-amino-5-metoxyphenoxy)butanoat 1a
(1,86 g, 6,63 mmol) va diisopropyletylamin (1,37 mL, 7,95 mmol) trong CH3CN (60
mL) duoc khudy & 70°C trong 4 gio. Hon hop dugc cd dudi ap suit giam, pha lodng
bang EtOAc, va dugc rita bang HCI IN va nudce. Pha hitu co dugce tach ra, lam kho trén
MgSOs4, loc va dung mdi dugc bay hoi dudi ap suit giam. Cin dugc tinh ché bang séc
ky nhanh trén silicagel (15-40 pm, 120 g, heptan/EtOAc 80/20). Céc phén doan tinh
khiét dugc thu gom va cho bay hoi dén kho thu duoc tert-butyl 4-(3-((1-(4-clo-2-
flophenyl)-2-oxo0-2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5-
metoxyphenoxy)butanoat 10¢ (835 mg).

Tong hop Hop chit 10 va tach khong ddi xirng thanh cac chét ddng phéan dbi quang
10A va 10B:

Dung bdich chita tert-butyl 4-(3-((1-(4-clo-2-flophenyl)-2-oxo-2-(6-(triflo-
metoxy)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoat 10¢ (835 mg, 1,28 mmol)
trong HC1 4M trong dioxan (11,3 mL) dugc khudy & 5°C trong 3 gi® va & nhiét do trong
phong trong 8 gid. Dung dich dwoc cd dudi ap suit giam. Cin dugc hoa rin tir

diisopropyl ete thu dugc  axit 4-(3-((1-(4-clo-2-flophenyl)-2-ox0-2-(6-
| (triflometoxy)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoic (Hop chét 10) (620
mg). Cac chét ddng phan ddi quang ndy dugc tach ra qua SFC khong dbi xtmg diéu ché
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(Pha tinh: Chiralpak® IC 5 pm 250 x 30 mm, Pha dong: 70% CO2, 30% iPrOH (+ 0,3%
iPrNH,). Cac phén doan san phédm dugc thu gom va duge bay hoi dudi ép suit giam.
Chét ddng phan d6i quang dugc gidi hép thtr nhét (249 mg) duoc hép thu EtOAc va
dugc rira bang HCI IN. Lép hitu co dugc tach ra, 1am kho trén MgSO4, loc va cd dudi
ap suit giam. Cin dugc hoa rén tir ete ddu hoa/ diisopropyl ete thu dugc Chét dong phan
dbi quang 10A (183 mg). Chét ddng phan dbi quang dugc giai hp thu hai (274 mg)
duoc hép thu EtOAc va dugc rira bang HCI IN. Lép hitu co duge tach ra, 1am kho trén
MgSQOs, loc va co dudi ap suét giam. Cin duoc héa rén tir ete ddu hoa/diisopropyl ete
" thu dugc Chét ddng phan ddi quang 10B (186 mg).

Hop chit 10:

'H NMR (500 MHz, DMSO-d6) & ppm 1,87 (quin, J/=6,8 Hz, 2 H) 2,33 (br t, /7,3 Hz,
2 H) 3,09 - 3,24 (m, 2 H) 3,62 (s, 3 H) 3,81- 3,89 (m, 2 H) 4,05 - 4,13 (m, 1 H) 4,38 -
4,47 (m, 1 H) 5,70 (br d, J/=9,1 Hz, 1 H) 5,79 (s, 1 H) 5,93 (br d, /=9,8 Hz, 2 H) 6,62
(br d, /~8,8 Hz, 1 H) 7,03 (br d, J/=8,2 Hz, 1 H) 7,31- 7,37 (m, 2 H) 7,41 - 7,50 (m, 2
H) 8,02 (s, 1 H) 12,15 (brs, 1 H)

LC/MS (phuong phap LC-A): Rt 3,07 phat, MH" 597

Chét ddng phan d6i quang 10A:

'H NMR (500 MHz, DMSO-d6) & ppm 1,87 (quin, J=6,9 Hz, 2 H) 2,34 (t, J/<7,3 Hz, 2
H) 3,12 - 3,22 (m, 2 H) 3,62 (s, 3 H) 3,79 - 3,90 (m, 2 H) 4,04 - 4,13 (m, 1 H) 4,38 -
4,48 (m, 1 H) 5,70 (d, J=8,8 Hz, 1 H) 5,79 (s, 1 H) 5,93 (br d, /=9,8 Hz, 2 H) 6,62 (d,
J=8,8 Hz, 1 H) 7,03 (br d, J=9,5 Hz, 1 H) 7,30 - 7,38 (m, 2 H) 7,41 - 7,51 (m, 2 H) 8,02
(s, 1 H) 12,10 (br s, 1 H)

LC/MS (phuong phép LC-A): Rt 3,04 phut, MH* 597

[a]p?: +23,1° (¢ 0,26, DMF)

SFC khong déi xtmg (phuong phap SFC-H): R, 3,22 phit, MH" 597, d6 tinh khiét khong
d6i xtmg 100%.

Chét ddng phan dbi quang 10B:

IH NMR (500 MHz, DMSO-d6) & ppm 1,87 (br t, J=6,8 Hz, 2 H) 2,34 (br t, J=7,3 Hz,
2 H) 3,12 - 3,25 (m, 2 H) 3,63 (s, 3 H) 3,80- 3,90 (m, 2 H) 4,05 - 4,14 (m, 1 H) 4,38 -
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4,49 (m, 1 H) 5,71 (br d, /=9,1 Hz, 1 H) 5,80 (br s, 1 H) 5,94 (br d, J=9,5 Hz, 2 H) 6,62
(br d, /=8,8 Hz, 1 H) 7,03 (br d, /=7,9 Hz, 1 H) 7,30- 7,38 (m, 2 H) 7,41 - 7,52 (m, 2
H) 8,02 (br s, 1 H) 12,12 (br s, 1 H)

LC/MS (phuong phap LC-A): R; 3,04 phat, MH" 597

[0]p%: -23,0° (¢ 0,3, DMF) '

SFC khong d6i xtmg (phuong phép SFC-H): R¢ 4,05 phut, MH' 597, d6 tinh khiét khong
d6i xtmg 100%.

Vi du 11: Téng hop axit 4-(3-((1-(4-clo-2-flophenyl)-2-(5-metoxy-6-
(triflometyl)indolin-1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)butanoic (Hop chét 11)
va tach khong d6i xtmg thanh cac chét dong phan d6i quang 11A va 11B.

Cl

oF cl
F
e F Ho F Q NBS
HATU F LiIHMDS

N
N
F S S —— F _—
MeO (iPr)oNEt TMSCI (iPr)oNEt

MeO o MeO
5¢ DMF, rt 12h THF, -78°C 2h CH4CN, 70°C 4h

1a 11b

Cl cl
oMe HCI (4M trong dioxan) ome Téchkhong d6i xtmg o
F Chc chit dong
O, e
5°C 3h, rt 8h F /@ phan déi quang

F N 3
>l\/©/\) W Fﬂm) N o 11Ava11B
7L /\/YOH
1 e}

MeO
Téng hop chét trung gian 11a:

HATU (5,25 g, 13,81 mmol) dugc bd sung vao hon hop gbm 5-metoxy-6-(triflo-
metyl)indolin 5S¢ (2 g, 9,21 mmol), axit 2-(4-clo-2-flophenyl)axetic [CAS 194240-75-
0] (1,74 g, 9,21 mmol) va diisopropyletylamin (4,57 mL, 27,6 mmol) trong DMF (50
mL). Hon hgp phan tng nay dugc khudy & nhiét d trong phong trong 12 gid. Hén hop
duoc pha loadng bing biang/nudc. Chét két tia duoc loc ra va duoc rira bang nuée. Cén
duoc hép thu CH>Cl» va dung dich hitu co dugc rua bz"mg dung dich nudc K2CO3 10%,
nuéc mudi, 1lam khd trén MgSOs, loc va dung moi dugce bay hoi dudi ap suét giam. Cin
dugc két tinh tir diisopropyl ete thu duoc 2-(4-clo-2-flophenyl)-1-(5-metoxy-6-
(triflometyl)indolin-1-yl)etanon 11a (3,4 g).

Téng hop chét trung gian 11b:
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G -78°C, dudi dong Ny, LIHMDS 1M trong THF (17,5 mL, 17,5 mmol) dugc bd
sung bang cach nhé giot vao hdn hi_yp gbm 2-(4-clo-2-flophenyl)-1-(5-metoxy-6-(triflo-
metyl)indolin-1-yl)etanon 11a (3,4 g, 8,77 mmol) trong THF (45 mL). TMSCI
(1,34 mL, 10,5 mmol) dugc bd sung bing cach nhé giot. Hon hgp nay duge khudy trong
15 phut & -78°C va dung dich chira N-bromosuxinimit (1,87 g, 10,52 mmol) trong THF
(30 mL) dugc bd sung bang cach nhé giot. Sau khi khudy trong 2 gi&s & -78°C, phan
tmg dwoc dap tt bing dung dich bao hda NH4C1. Hon hop dugc chiét bang EtOAc. Lop
hitu co duge tach ra, 1am kho trén MgSOs, loc va dung mdi dugce bay hoi dudi ap sut
giam thu dugc 2-bromo-2-(4-clo-2—ﬂophenyl)-1-(5 -metoxy-6-(triflometyl)indolin-1-
yl)etanon 11b (4 g). Hop chét nay duoc diing ngay cho bude tiép theo.

Téng hop chit trung gian 11c:

Hdn hop gdm 2-bromo-2-(4-clo-2-flophenyl)-1-(5-metoxy-6-(triflometyl)-
indolin-1-yl)etanon 11b (4 g, 8,57 mmol), fert-butyl 4-(3-amino-5-metoxy-
phenoxy)butanoat 1a (2,4 g, 8,57 mmol) va diisopropyletylamin (1,77 mL, 10,3 mmol)
frong CH3CN (100 mL) duogc khudy & 7 0°C trong 4 gio. Hon hgp dugc ¢d dudi ap suét
giam, pha lodng bing EtOAc va dugce rira bang HCI IN va nudc. Pha hitu co duge tach
ra, 1am kho trén MgSOs, loc va dung moi dugce bay hoi dudi ap sut giam. Hop chét
nay dugc tinh ché bing séic ky' nhanh trén silicagel (15-40 um, 80 g, heptan/EtOAc
80/20). Hop chét nay dugc tinh ché tiép qua SFC dbi ximg (pha tinh: 2-.ety1pyridin 5 pm
150 x 30 mm, pha dong: 85% COa, 15% MeOH). Céc phan doan tinh khiét dugc thu
gom va cho bay hoi dén khd thu duoc tert-butyl 4-(3-((1-(4-clo-2-flophenyl)-2-(5-
metoxy-6-(triflometyl)indolin-1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)butanoat 11¢
(2,6 g).

Tdng hop Hop chit 11 va tach khong d6i xtrng thanh cac chit dong phén dbi quang
11A va 11B:

Dung dich chira fert-butyl 4-(3-((1-(4-clo-2-flophenyl)-2-(5-metoxy-6-(triflo-
metyl)indolin-1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)butanoat 1lc 2,2 g, 33
mmol) trong HCI 4M trong dioxan (29,2 mL) duoc khudy & 5°C trong 3 gid va & nhiét
d6 trong phong trong 8 gid. Dung dich dugc ¢b dudi ap suit giam. Can dugc két tinh tir
CH3;CN/diisopropyl ete thu dwgc axit 4-(3-((1-(4-clo-2-flophenyl)-2-(5-metoxy-6-
(triﬂometyl)indolin—1-yl)-2-oxoetyl)amino)-S-metoxyphenoxy)butanoic (Hop chét 11)
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du6i dang mudi HCI (800 mg, 0,85 dwong lugng HCI, 0,36 dwong lwong H>0). Phan
doan nay duoc két hop véi mé khéac (téng lwong: 1,8 g) dé tich khong dbi xtmg. Céc
chét ddng phan dbi quang nay dugc tach ra qua SFC khong d6i xtmg diéu ché (Pha tinh:
Chiralcel® OD-H 5 pm 250 x 30 mm, Pha dong: 55% COa, 45% iPrOH). Cac phén doan
san phdm dugc thu gom va dudc bay hoi du6i ap sudt giam. Ché4t déng phan d6i quang
duogc giai hap thi nhéit (788 mg) dwoc héa rin tir ete déu hoa/diisopropyl ete thu dugc
Chét ddng phan dbi quang 11A (693 mg). Chét ddng phan déi quang dugc giai hép tht
hai (771 mg) dugc hoa rén tir ete dau hoa/diisopropyl ete thu dugc Chét ddng phan dbi
quang 11B (695 mg).

Hop chat 11:

TH NMR (500 MHz, DMSO-d6) 8 ppm 1,87 (quin, J=6,8 Hz, 2 H) 2,34 (br t, J=7,4 Hz,
2H)3,18 - 3,31 (m, 2 H) 3,63 (s, 3 H) 3,85 (s, 5 H) 3,98 - 4,09 (m, 1 H) 4,37 - 4,48 (m,
1 H) 5,69 (s, 1 H) 5,79 (s, 1 H) 5,93 (br d, J=11,0 Hz, 2 H) 7,26 (s, 1 H) 7,32 (br d,
J=8,5 Hz, 1 H) 7,44 - 7,52 (m, 2 H) 8,32 (s, 1 H)

LC/MS (phuong phép LC-A): Rt 2,90 phit, MH' 611
Diém néng chay: 121°C
Chét ddng phan d6i quang 11A:

'H NMR (500 MHz, DMSO-d6) 8 ppm 1,88 (quin, /=6,8 Hz, 2 H) 2,34 (t, /=7,3 Hz, 2
H) 3,18 - 3,29 (m, 2 H) 3,63 (s, 3 H) 3,86 (s, 5 H) 3,99 - 4,07 (m, 1 H) 4,38 - 4,47 (m,
1 H) 5,69 (brs, 1 H) 5,79 (s, 1 H) 5,93 (br d, J=10,7 Hz, 2 H) 6,55 (br's, 1 H) 7,25 (s, 1
H) 7,32 (dd, J=8,5, 1,3 Hz, 1 H) 7,43 - 7,51 (m, 2 H) 8,33 (s, 1 H) 12,13 (brs, 1 H)

LC/MS (phuong phéap LC-A): R¢ 2,90 phut, MH" 611
[a]p?: -23,9° (¢ 0,26, DMF)

SFC khong dbi xémg (phuong phap SFC-C): R 1,70 phiit, MH* 611, d tinh khiét khong
d6i xtmg 100%.

Chét ddng phan ddi quang 11B:

H NMR (500 MHz, DMSO-d6) & ppm 1,88 (quin, J/=6,8 Hz, 2 H) 2,34 (brt, =7,3 Hz,
2H)3,18-3,31 (m,2H)3,63(s,3H)3,85(s,5 H) 3,99 - 4,07 (m, 1 H) 4,37 - 4,47 (m,
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1 H) 5,69 (brs, 1 H) 5,79 (s, 1 H) 5,93 (br d, J=11,0 Hz, 2 H) 6,56 (br s, 1 H) 7,25 (s, 1
H) 7,32 (br d, J=8,2 Hz, 1 H) 7,43 - 7,50 (m, 2 H) 8,33 (s, 1 H) 12,13 (br s, 1 H)

- LC/MS (phuong phip LC-A): R; 2,89 phut, MH" 611
[o]p2: +24,0° (c 0,25, DMF) |
SFC khong d6i xtng (phuong phép SFC-C): R¢ 2,96 phtit, MH" 611, d tinh khiét khong
d6i xtmg 100%.
Vi du 12: Téng h(_)rp‘ axit 4-(3-((1-(4-clophenyl)-2-(5-metoxy-6-(triflometoxy)indolin-

1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)butanoic (Hop chét 12) va tach khéng ddi
xtmg thanh céc chit déng phan d6i quang 12A va 12B.

Me3Si—:
Cul, PdCly(PPh3), » tBuOK F-CO H L
F3CO NH,  NBS FsCO EtaN DMF F3CO. NH, NP L 3 N, BH3-Pyridin
S—— — / —_—
~, N o \O o
(6} toluen 70°C, qua dém (0] X 80°C 12h EtOH, 0°C 3h
5°C, 2h 12b SiMes 12¢c
Cl
Yol 9 @
e oYK
H HATU i
F4CO N F4CO N LiHMDS F300 N
I I/\ iPr),NEt . TMSCI Pr),NE
MeO (iPr)z MeO - MeO (iPr)oNEt
12d DMF, 1t 12h 2o THR-78°C2N - CHACN, 70°C, 4h
Cl cl
OMe HCI (4M trong dioxan) OoMe Tachkhong d6i ximg

Céc chét dong

O _— A A
/Q 5°C 3h, it 12h ° /@ phén ddi quang
Faco]@/\N) /W F4CO N m . 12A va 12B
I I ) OH

Téng hop chit trung gian 12a:

Dung dich chta 4-metoxy-3-(triflometoxy)anilin [CAS 647855-21-8] (3,1 g,

15,0 mmol) trong toluen (50 mL) dugce xtr ly bang N-bromosuxinimit (2,8 g, 15,7 mmol)
& 5°C va hdn hop phan (g nay dugc khuAy & nhiét do nim trong khoang tir 5 dén 10°C
trong 2 gi®. Hon hop nay dugc dap t4t bdng nudce va duge chibt bing EtOAc. Céc phan
chiét da thu gom dugc 1am kho trén MgSOs, loc va cho bay hoi dudi ap suit giam. Viéc
tinh ché dugc thuc hién bing sic ky nhanh trén silicagel (15-40 pum, 24 g, gradien
heptan/EtOAc 95/5 dén 90/10). C4c phan doan tinh khiét dugc thu gom va cho bay hoi
dén kho thu dugc 2-bromo-4-metoxy-5-(triﬂometoxy)anilin 12a (2,5 g).
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Téng hop chit trung gian 12b:

Dung dich chita 2-bromo-4-metoxy-5-(triflometoxy)anilin 12a (2,72 g, 9,51
mmol) trong DMF (30 mL) duoc loai khi bang N» trong 15 phut. Diclobis-
(triphenylphosphin)paladi (667 mg, 0,95 mmol), ddng (I) iodua (362 mg, 1,90 mmol),
trietylamin (3,96 mL, 28,5 mmol) va trimetylsilylaxetylen (3,95 mL, 28,53 mmol) dugc
bd sung. Hdn hop phan tng nay duoc gia nhiét & 70°C trong 12 gio dudi dong Na. Sau
khi lam ngudi dén nhiét d6 trong phong, hdn hop phan tng dugc pha lodng bang H,O
va dugc chiét bang EtOAc. Cac pha hitu co duge thu gom, 1am khd trén MgSOs, loc va
¢ duéi 4p sudt giam. Cin duge tinh ché bang séc ky nhanh trén silicagel (15-40 pm,
80 g, heptan/EtOAc 85/15). Céc phan doan tinh khiét dugc thu gom va cho bay hoi dén
kho thu dugc 4-metoxy-5-(triflometoxy)-2-((trimetylsilyl)etynyl)anilin 12b (1,4 g).

Téng hop chit trung gian 12c:

Dung dich chta 4-metoxy-5-(triﬂometoxy)-Z-((trimetylsilyl)etynyl)anilin 12b
(1,2 g, 3,96 mmol) trong NMP (11 mL) duéi dong N, duoc bd sung BuOK (1,33 g,
11,9 mmol) ting phan. Hon hop phan ting nay dugc gia nhiét & 80°C trong 4 gid; sau
khi 1am ngudi dén nhiét do trong phong, hdn hop dugce rét vao bang/nude va dugc axit
h6a bang HC1 3N cho dén khi dat d6 pH 4-5. Hdn hop phan g dugc chiét bing EtOAc.
Céc pha hitu co duge thu gom, dugc rira bang H>0, 1am khd trén MgSOs, loc va ¢d dudi
ap suét giam. Cin dugc tinh ché bang séc ky nhanh trén silicagel (15-40 um, 40 g,
heptan/EtOAc 85/15). Cac phan doan tinh khiét dugc thu gom va 1am bay hoi dén kho
thu dugc 5-metoxy-6-(triflometoxy)-1H-indol 12¢ (490 mg).

Téng hop chit trung gian 12d:

0 0°C, BH3-Pyridin (10,5 mL, 103,8 mmol) dugc bd sung bﬁng cach nho giot
vao dung dich chira 5-metoxy-6-(triflometoxy)-1H-indol 12¢ (8 g, 34,6 mmol) trong
EtOH (45 mL). HCI 6N (6 mL) duoc bd sung tir tir trong khi duy tri nhiét do thap hon
10°C. Hdn hop nay duogc khudy & 0°C trong 3 gid. Nude (210 mL) duge bd sung va
hdn hop nay duge kiém héa cho dén khi dat d6 pH 8-9 bang dung dich nuéc NaOH dic
(trong qud trinh b sung, nhiét d6 phan tng duoc duy tri thap hon 20°C). Hon hgp dugc
éhiét br?mg EtOAc. L6p hitu co duge ria bﬁng nudce, 1am kho trén MgSOs, loc va dung
moi dugc bay hoi dudi ép sudt giam. Toluen dugc bd sung va dung dich dugc co dudi

ap suat giam thu duge 7,5 g 5 -metoxy-6-(triflometoxy)indolin 12d.
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Tf‘)ng hop chét trung gian 12e:

Hdn hop gdém axit 5-metoxy-6-(triflometoxy)indolin 12d (1 g, 4,29 mmol),
2-(4-clophenyl)axetic [CAS 1878-66-6] (805 mg, 4,72 mmol), HATU (2,44 g, 6,43
mmol) va diisopropyletylamin (2,13 mL, 12,87 mmol) trong DMF (20 mL) duoc khudy
& nhiét do trong phong trong 12 gio. Bang/nudc dugc bd sung va chét két tia dugc loc
ra. Can dugc hép thu CH2Clz. Dung dich hitu co dugce tach ra, lam kho trén MgSOs, loc
va dung mdi dugce bay hoi dudi ap suit giam thu dugc 2-(4-clophenyl)-1-(5-metoxy-6-

(triflometoxy)indolin-1-yl)etanon 12e (1,68 g).
Téng hop chét trung gian 12f:

3 -78°C, du6i dong Na, LIHMDS 1M trong THF (8,3 mL, 8,3 mmol) dugc bd
sung bing cach nho giot vao hén hop gdm 2-(4-clophenyl)-1-(5-metoxy-6-
(triflometoxy)indolin-1-yl)etanon 12e (1,6 g, 4,15 mmol) trong THF (25 mL). TMSCI
(0,63 mL, 4,98 mmol) dugc bd sung bﬁng cach nho giot. Hon hop nay duge khudy trong
15 phut & -78°C va dung dich chira N-bromosuxinimit (0,89 g, 4,98 mmol) trong THF
(15 mL) duoc bd sung bang cach nho giot. Sau khi khudy trong 2 gi® & -78°C, phan
ng duoc dap tit bing dung dich bdo hoa NH4Cl. Hbn hop dugc chiét bing EtOAc. Lép

hitu co duge tach ra, 1am kho trén MgSOs, loc va dung moi dugce bay hoi dudi ap suét
| | giam thu dugc 2-bromo-2-(4-clophenyl)-1-(5 -metoxy-6-(triflometoxy)indolin-1-
yl)etanon 12f (2,3 g, 40 tinh khiét (do bang LC): 50%). Hop chét nay dugc ding ngay

cho budc tiép theo.
Téng hop chit trung gian 12g:

Hn hop gém 2-brom0-2-(4§clophenyl)- 1-(5-metoxy-6-(triflometoxy)indolin-1-
yl)etanon 12f (2,3 g, 2,48 mmol, do tinh khiét (do bang LC): 50%), tert-butyl 4-(3-
amino-5-metoxyphenoxy)butanoat 1a (0,696 g, 2,48 mmol) va diisopropyletylamin
(0,512 mL, 2,97 mmol) trong CH3;CN (25 mL) dugc khudy & 70°C trong 4 gid. Hon
hop thu dugce dugce cd dudi ap sut giam, pha lodng bang FtOAc, va dugc rira bang HCI
1N, va nuéce. Pha hitu co duogc tach ra, lam kho trén MgSOs4, loc va dung mdi dugc bay
hoi duéi 4p suét giam. Cin dugc tinh ché bang sic ky nhanh trén silicagel (15-40 pm,
80 g, heptan/EtOAc 80/20); Céc phan doan chtra san phim duoc thu gom va dugc bay
hoi duéi 4p sudt giam va cin lai dugce tinh ché bang sic ky nhanh trén silicagel (15-40

um, 40 g, CH2Cl). Céc phan doan tinh khiét duoc thu gom va cho bay hoi dén kho thu
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duoc tert-butyl 4-(3-((1-(4-clophenyl)-2-(5-metoxy-6-(triflometoxy)indolin-1-yl)-2-

oxoetyl)amino)-5-metoxyphenoxy)butanoat 12g
(920 mg).

Téng hop Hop chét 12 va tach khong d6i xing thanh cic chit dong phan di quang
12A va 12B:

Dung dich chira fert-butyl 4-(3-((1-(4-clophenyl)-2-(5-metoxy-6-(triflo-
metoxy)indolin-1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)butanoat 12g (920 mg,
1,38 mmol) trong HCI1 4M trong dioxan (15 mL) duoc khudy & 5°C trong 3 gidr va &
nhiét do trong phong trong 12 gid. Chat két tua dugc loc ra, duge rira bang diisopropyl
ete va dugc 1am kho thu dugc axit 4-(3-((1-(4-clophenyl)-2-(5-metoxy-6-(triflo-

metoxy)indolin-1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)butanoic (Hop chét 12, 802
mg, 0,2 duong lugng H,0). Cac chit ddng phan dbi quang nay dugc tach ra qua SFC
khong d6i xtung diéu ché (Pha tinh: Chiralpak® AD-H 5 pm 250 x 20 mm, Pha dong:
50% COa, 50% iPrOH). Céc phan doan san phim dugc thu gom va dugc bay hoi dudi
ap suét giam. Chét ddng phan dbi quang duge gidi hép thr nhit (260 mg) duge héa
rén tir heptan/diisopropyl ete thu dugc Chéit ddng phan ddi quang 12A (165 mg). Chét
ddng phan d6i quang dugc giai hép tht hai (241 mg) dugc héa ran tir
heptan/diisopropyl ete thu dugc Chét ddng phan dbi quang 12B (184 mg).

Hop chit 12:

'H NMR (500 MHz, DMSO-d6) & ppm 1,86 (quin, J/=6,9 Hz, 2 H) 2,33 (t, J=7,3 Hz, 2
H) 3,08 - 3,28 (m, 2 H) 3,61 (s, 3 H) 3,81 (s, 3 H) 3,84 (br t, J=6,5 Hz, 2 H) 3,97 - 4,06
(m, 1 H) 4,48 (td, J~10,4, 6,3 Hz, 1 H) 5,53 (s, 1 H) 5,75 (s, 1 H) 5,94 (br d, /=10,1 Hz,
2 H) 7,20 (s, 1 H) 7,43 (d, J/=8,5 Hz, 2 H) 7,54 (d, J=8,5 Hz, 2 H) 8,06 (s, 1 H)
LC/MS (phuong phap LC-A): Rt 2,89 phat, MH" 609

Chét dong phan ddi quang 12A:

I NMR (500 MHz, DMSO-d6) 8 ppm 1,86 (quin, /=6,8 Hz, 2 H) 2,33 (t, /~7,3 Hz, 2
H) 3,09 - 3,26 (m, 2 H) 3,61 (s, 3 H) 3,81 (s, 3 H) 3,84 (br t, J=6,5 Hz, 2 H) 4,02 (td,
J=10,3, 7,1 Hz, 1 H) 4,48 (td, /~10,4, 6,3 Hz, 1 H) 5,53 (d, J/=8,5 Hz, 1 H) 5,75 (s, 1 H)
5,93 (s, 1 H) 5,95 (s, 1 H) 6,43 (d, J/=8,8 Hz, 1 H) 7,20 (s, 1 H) 7,43 (d, J/=8,2 Hz, 2 H)
7,55 (d, J=8,5 Hz, 2 H) 8,06 (s, 1 H) 12,12 (br s, 1 H)
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LC/MS (phuong phap LC-A): R¢ 2,92 phat, MH" 609

[a]p®: -44,2° (¢ 0,197, DMF)

SFC khong dbi xing (phuong phap SFC-I): R; 0,99 phit, MH' 609, d9 tinh khiét khong
d6i xtng 100%.

Chit ddng phan dbi quang 12B:

'H NMR (500 MHz, DMSO-d6) 6 ppm 1,86 (quin, J=6,9 Hz, 2 H) 2,33 (t, /=7,3 Hz, 2
H) 3,09 - 3,27 (m, 2 H) 3,61 (s, 3 H) 3,81 (s, 3 H) 3,84 (br t, J=6,5 Hz, 2 H) 3,98 - 4,06
(m, 1 H) 4,48 (td, /~10,5, 6,1 Hz, 1 H) 5,53 (d, /=8,8 Hz, 1 H) 5,75 (s, 1 H) 5,93 (s, 1
H) 5,95 (s, 1 H) 6,43 (d, /=8,8 Hz, 1 H) 7,20 (s, 1 H) 7,43 (d, J=8,5 Hz, 2 H) 7,54 (d,
J=8,5Hz, 2 H) 8,06 (s, 1 H) 12,16 (br s, 1 H)

LC/MS (phuong phap LC-A): R; 2,91 phit, MH" 609

[a]p?%: +40,7° (c 0,189, DMF)

SFC khéng dbi xtmg (phuong phép SFC-I): R; 1,45 phut, MH" 609, d¢ tinh khiét khong
d6i xtmg 98,53%.

Bang : Cac hgp chét dugc didu ché nhu dugc mé ta & trén

Hop chit Céu tric Go6c quay quang
F
Me
1 o /é\ OH Triét quang
; H 0/\/\([31/ q

Me ’
1A : (-)r\lJiioWOH [(I]DZO =-49,0°
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Hop chét CAu tric Go6c quay quang
F
3 Me
1B ® JéL o [o]p2® =+49,5°
R N N 0/.\/1]:
F
0
F .
3 Me
/Ef:L OH Triét quan,
2 T H O/\/I el q g
F O\©_7
;ﬁ _
F
Me
2A (-)N/é\o/\/\'rOH [(I]D20 = -46,30
N H (e}
F O\©_7
;g |
F
OMe
2B Q J o on [o]p?° =+47,0°
F °\©_7
A
|
§ Me
3 o /é\ OH Triét quang
i T ” O/\/\!.]/
F
0
|
Me
¢ 20 — _ o
3A N O/\/YOH [a]p 42,4
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Hop chét CAu tric Géc quay quang
|
Oy
*) 20 — o
3B 0 : o/\/\[rOH [a]p +50,7
R N M o]
0
T .
OMe
4 N O 0/\/\II/OH Triét quang
N, (o}
O
|
- Me
4A Hﬁ e o [o]p? = -48,5°
N (0]
O
(3
F
|
Me
4B (+§ o> [a]p? =+42,9°
N, (o}
O
~ (-
F
|
OMe
5 o N/[i]\df\/ﬁerH Triét quang
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Hop chét Chu tric Go6c quay quang
5A [a]p? =-43,2°
5B [a]DZO :+41’4o

F
MeO
|
» Me
MeO /éL T "‘t
6 o \ U,\/AWrOH ri€t quang
R N 0
. :
|
. g Me A
MeO’
() - 20 — _ o
6A NL( j\o/\/\"/OH [U«]D 2896
. Rk N H o]
oL
|
Me
MeO
(+) I ] 20 — o
6B N O/\/\erH [a]D +32,1
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Hop chét CAu trac Goc quay quang
|
OMe
Me0” Q
7 - o OH Triét quang
o
MeO
|
Me
MeO 0 20
X OH a]p”’ =-23,9°
TA F i T ” | o/\/T [ ]D
P~
MeO
) Me
MeO ) 20
7B OH [a]p™® =+28,5°
~T
MeO
|
Me
MeO /é\ .
8 N OWOH Triét quang
N (o}
O
>
F .
|
Me
" Jo 20— 20 30
8A N OWOH [(X]D - ‘39,3
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Hop chét CAu tric Géc quay quang
1
Me
MeO )
e e oo™ =+34,5°
N, (e}
O
|
Me
: ede)
o OH riét quang
R N u O/\/\!OI/
F
oo
|
Me
9A n O Jii on [o]p® = -30,0°
i T H O/\/\é/
AV
|
Me
9B O on [a]p? =+27,9°
i T ” O/\/\g/
F
o0
|
Me
10 N o/\\/«m/OH Triét quang
N (o}
O
>
F
I
$ .
F
A () OH 20 — +23,10
10 O Y [a]p
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Hop chét CAu trac

Go6c quay quang

Me

10B (')” OWOH

[o]p?® =-23,0°

cl

F

Triét quang

Me

11A N o/\/\n/OH

[a]p® = -23,9°

| Me
e

[a]p® =+24,0°

|
. g Me
12 Hﬁ j\ OWOH

Triét quang
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Hop chét CAu tric Go6c quay quang

12A [a]DZO = _44’20

) $ Me
12B 0 /é\ | OH 20 — 4 o
; N N O/\/ﬁg/ [a]D 40,7

MeO

Hoat tinh khang virut cia hop chit theo sang ché
Thir nghiém khdng virut DENV-2

Hoat tinh khang virut cua tit ca cic hop chét theo sang ché dugc thir nghiém
khang ching DENV-2 16681, ching nay dugc danh dAu protein huynh quang xanh tdng
cudng (enhanced green fluorescent protein: eGFP). Mdi trudng nudi ciy gdm mdi
truong cin thiét t6i thidu c6 bd sung 2% huyét thanh thai bd dugc bét hoat bdi nhiét,
0,04% gentamyxin (50 mg/mL) va 2mM L-glutamin. Cac té bao Vero, thu nhan tir
ECACC, dugc tao huyén phu trong mdi trudng nudi chy va 25uL dugc bd sung vao dia
384 13 (2500 té bao/1d), dia ndy chua sin hop chit khang virut. Thong thudng, dia nay
chtra dung dich pha lodng theo béc 5 1an gém 9 buédc pha lodng hop chét thtr nghiém &
200 14n ndng dd cudi trong DMSO 100% (200nL). Ngoai ra, m&i ndng do hop chat
duoc thir nghiém bdn 1an (gi61 han ndng @6 cudi: 25 uM — 0,000064 pM hodc 2,5 pM
~0,0000064 pM dbi véi cac hop chét c6 hoat tinh cao nhét). Cudi cling, mdi dia chira
céc 15 duoc chi dinh 1a ddi ching virut (chia té bao va virut ma khong chia hop chét),
d6i chimng té bao (chtra té bao ma khong chira virut va hop chét) va dbi chimg moi
truong (chira méi truong ma khong chira té bao, virut va hop chét). Péi véi cac 18 duge
chi dinh 13 d6i chiing méi truong, 25 pL méi truong nudi cdy dugc bd sung thay vi té

bio Vero. Sau khi té bao dugc bd sung vao dia, dia duge 0 trong 30 phut & nhiét do
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trong phong dé té bao phan b6 déu bén trong 16. Tiép theo, dia dugc 0 trong thiét bi 4
duoc gitt 4m day da (37°C, 5% CO2) cho dén ngay tiép theo. Tiép theo, chiing DENV-
2 16681, dugc danh diu eGFP, dugc bd sung & do bdi nhiém (multiplicity of infection:
MOI) 0,5. Do @6, 15 pLb huyén phu virut dugc bd sung vao tt ca céc 18 chira hop chét
thir nghiém va cac 15 dugc chi dinh 1a d6i chimg virut. Pong thoi, 15 pL moi trudng
nudi cdy duge b sung vao dbi chirmg moi truong va ddi ching té bao. Tiép theo, dia
duoc U trong 3 ngay trong thiét bi & dugc gitt 4m day du (37°C, 5% CO). Vao ngay
doc két qua, mtrc huynh quang eGFP dugc do béng kinh hién vi huynh quang ty dong
& 488 nm (laze xanh). Bing cé4ch st dung hé théng LIMS ndi by, dudng cong lidu wrc
ché-dap tmg ddi véi mdi hop chét duge tinh va ndng dd cho higu qua cyc dai 50%
(ECso) dugc xéac dinh. Do do, phén trim trc ché (1) d6i voi mdi ndng do thir nghiém
dugc tinh bing cach sir dung cong thirc sau: I=100*(St-Scc)/(Sve-Sce); St, Scc va Sve
1a lugng tin hiéu eGFP 1an lugt trong cac 15 chtra hop chét thir nghiém, d6i chimg té
bao va dbi chung virut. ECso 12 ndng d6 cia mot hop chét ma tai d6 su sao chép cia
virut bi ttc ché 50%, nhu do dugc bing mirc giam 50% cudng dd huynh quang eGFP so
v6i dbi chimg virut. ECso dugc tinh bang phép nodi suy tuyén tinh (Bang 1).

Déng tho1i, ddc tinh hop chét duoc danh gia trén cing dia. Sau khi doc tin hi¢u
eGFP, 40pL ATPlite, mot loai thudc nhudm té bao séng, duoc bd sung vao tAt ca cac
15 ciia dia 384 15. ATP c6 mit trong tAt ca cac té bao c6 hoat dong chuyén héa va ndng
d chit nay giam rit nhanh khi té bao trai qua qud trinh hoai tir hodc chét theo chuong
trinh. Hé thdng thir nghiém ATPLite dya trén sy phat sing do phan tmg ctia ATP véi
luciferaza va D-luciferin dugc bd sung vao. Pia duge i trong 10 phat & nhiét do trong
phong. Tiép theo, dia dugc do trén ViewLux. Nong d9 gay doc té bao cuc dai 50%
(CCso) ciing dugc xéac dinh, duge dinh nghia la ndng d6 can dé 1am giam tin hiéu phat
quang 50% so v6i tin hiéu phat quang cia cac 15 dbi chung té bao. Cudi cling, chi sd

chon loc (SI) dugc xé4c dinh déi v&i hop chét, dugc tinh nhu sau: SI = CCso/ECso.
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Bang 1: ECso, CCso, va SI d6i v6i hop chit theo sang ché trong thir nghiém khang virut
DENV-2 |

_ ECso CCso
Hop chét‘ (M) N | (M) N SI N
1 o,oozi ‘ 4 >25 4 >12022 4
1A 0,18 3 >25 3 >76 3
1B 0,00084 3 20 3 26500 3
2 0,00055 3 | 12 4 22200 3
2A » 0,056 3 14 3 248 3
2B 0,00024 3 20 3 214720 3
3 0,00048 3 13 5 20300 3
3A 0,0039 6 11 7 3200 6
3B 0,00014 8 13 8 111100 8
4 0,00015 4 10 4 >46100 4
4A 0,031 7 10 8 345 7
4B 0,00012 23 13 23 92400 23
5 0,00062 3 13 3 26000 3
5A 0,019 3 12 3 625 3
5B 0,00018 3 13 3 87500 3
6 0,00031 6 12 7 32100 6
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ECso CCso
Hop chit | (uM) (uM) N SI
6A 0,023 12 3 527
6B | 0,00013 13 5 209126
7 0,00047 12 3 24500
A 0,024 12 3 508
7B | 0,00017 13 3 101083
8 0,00013 12 3 112292
8A 0,28 12 4 43
8B | 0,000066 14 7 >62700
9 0,00096 11 3 12700
9A 0,031 12 3 392
9B | 0,00040 13 3 28400
10 0,00024 10 3 44300
10A | 0,00019 13 3 79200
10B | 0,0055 8,8 3 1620
11 0,00066 11 3 20600
11A 0,015 12 3 837
11B | 0,00015 12 3 124345
12 | 0,00073 12 4 17700
12A 0,38 12 3 32
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ECso CCso
Hop chit | (uM) N | (uM) N ST N
12B 0,00035 3 12 3 34900 3

N= s thi nghiém ddc 1ap trong d6 hop chét dugc thir nghiém.
Thir nghiém PCR dinh luong phién md nguoc (RT-gPCR)

Hoat tinh khang virut ctia hop chét theo sang ché dugc thir nghiém khéang ching
DENV-1 TC974#666 (NCPV), chung DENV-2 16681, ching DENV-3 H87 (NCPV)
va ching DENV-4 H241 (NCPV) trong thir nghiém RT-qPCR. Do d9, té bao Vero dugc
gay nhiém b%mg DENV-1, hoic DENV-2, hoic DENV-3 hoic DENV-4 véi su c6 mit
hozc khdng ¢6 méat cia hgp chét thir nghiém. Vao ngay 3 sau gy nhiém, té bao duogc
]am tan va dich tan té bao dugc st dung dé diéu ché cADN ciia c4 dich virut (3°UTR
~ clia DENV; Bang 2) va gen tham chiéu cua té bao (B-actin, Bang 2). Tiép theo, PCR
kép thoi gian thyc dugc thyc hién trén thiét bi Lightcycler480. Gi4 tri Cp ty 1¢ nghich
v6i lwong bidu hién ARN ciia cac dich nay. Viéc e ché sy sao chép cia DENV béi hop
chét thir nghiém dén dén su dich chuyén ctia Cp d6i v6i gen 3°UTR. Mit khéc, néu hop
chét thir nghiém 13 doc d6i voi té bao, tac dung tuohg tu dén su biéu hién B-actin s&
dugc quan séat thiy. Phuong phap AACp so sanh dugc str dung dé tinh ECso, dua trén
mirc biéu hién gen tuwong ddi cia gen dich (3°UTR) dugc chuén hoa theo gen giit nha
ctia té bao (B-actin). Ngoai ra, cac gié tri CC5( duge x4c dinh trén co s¢ cac gia tri Cp

can cho gen gilt nha B-actin.

Bang 2: Mdi va doan do ding cho RT-PCR dinh lugng, thdi gian thyc

Mbi/doan do | Pich Trinh ty®®

F3utr258 DENV  3’-| 5-CGGTTAGAGGAGACCCCTC-3'
UTR

R3utr425 DENV  3’-| 5-GAGACAGCAGGATCTCTGGTC-3'
UTR
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P3utr343 |DENV  3’- | FAM-5-AAGGACTAG-ZEN-
UTR AGGTTAGAGGAGACCCCCC-3"-IABKFQ
Factin743 | B-actin 5'.GGCCAGGTCATCACCATT-3'
Ractin876 | B-actin 5" ATGTCCACGTCACACTTCATG-3'
Pactin773 | B-actin HEX-5'-TTCCGCTGC-ZEN-CCTGAGGCTCTC-3'-
IABKFQ

2 Thubc nhudm chi thi (FAM, HEX) va yéu t6 dép tit (ZEN va IABKFQ) dugc biéu thi

bang chit in ddm va in nghiéng.

b Trinh tu nucleotit cua mdi va doan do duogc chon tir viing bao toan trong ving 3°UTR
cia hé geﬁ virut dengue, trén co s& sftp hang 300 trinh tu nucleotit cia bbn typ huyét
thanh dengue luu gilt trong Ngén hang gen (Gong et al., 2013, Methods Mol Biol,
Chapter 16). ' »

Mbi trudng nudi cdy gdbm moi truong can thiét t8i thidu c6 bd sung 2% huyét
thanh thai bd dugc bt hoat béi nhiét, 0,04% gentamyxin (50 mg/mL) va 2 mM
L-glutamin. Cac t& bao Vero, thunhan tﬁ ECACC, dugc tao huyén phi trong moi trudng
nudi cdy va 75 uL/16 dugc bd sung vao dia 96 13 (10000 té bao/15), dia nay chira sin
hop chit khang virut. Thong thudng, dia nay chira dung dich pha loang theo béc 5 lan
gdm 9 budc pha loing hop chit thir nghiém & 200 1an ndng d6 cubi trong DMSO 100%
(500 nL; gi6i han ndng do cudi: 25 uM — 0,000064 pM hogc 2,5p M — 0,0000064 M
51 v6i céc hop chit c6 hoat tinh cao nhat). Ngoai ra, mdi dia chtra cc 16 dugc chi dinh
1a d6i ching virut (chira té bao va virut ma khong chtra hop chét) va d6i chimg té bao
(chtra té bao ma khong chira virut va hop chét). Sau khi té bao dugc bd sung vao dia,
dfa duoc @ trong thiét bi 0 duoc giit 4m ddy du (37°C, 5% CO2) cho dén ngay tiép theo.
Céc virut Dengue ¢0 typ huyét thanh 1, 2, 3 va 4 dugc pha loang dé thu duoc Cp ~22-
24 trong thir nghiém nay. Do d6, 25 pL huyén phu virut dugc bd sung vao tét ca cac 18
chira hop chét thir nghiém va céc 16 dugc chi dinh 1a d6i chung virut. Pong thoi, 25 pL
mdi trudng nudi ciy duge b sung vao 15 d6i chimg té bao. Tiép theo, dia dugc U trong
3 ngay trong thiét b i dugc gitt Am ddy di (37°C, 5% CO2). Sau 3 ngay, dich ndi dugc
loai khoi 13 va té bao dugc rira hai 14n bang PBS lanh trén bang (~100 pL). Vién té bao
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trong dia 96 15 dwoc bao quan & -80°C trong it nhat 1 ngay. Tiép theo, ARN duoc chiét
béng kit 1am tan Cells-to-CT™, theo huéng din clia nha san xuét (Life Technologies).
Dich tan té bao ¢6 thé duoc bao quan & -80°C hoidc ding ngay cho budc phién ma
nguoc.

P& chudn bi budc phién ma ngugc, hdn hop A (bang 3A) dugc diéu ché va
7,57 uL/15 dugc phan phéi vao dia 96 15. Sau khi bd sung 5 pL dich tan té bao, budc
bién tinh nim phit & 75°C dugc thuc hién (bang 3B). Sau d6, 7,43uL hdn hop B duge
bd sung (bang 3C) va budc phién ma ngugce dugce bit d4u (bang 3D) tao ra cADN.
Cudi cing, hdn hop RT-qPCR dugc diéu ché, hdn hop C (bang 4A), va 22,02 uL/ 16
duge phan phdi vao dia gPCR 96 15 LightCycler v6i 3uL cADN duge bd sung va qPCR
duoc thue hién theo cac didu kién néu trong bang 4B trén LightCycler 480.

Bing cach sir dung phén mém»LightCycler va hé théng LIMS ndi bd, dudong cong lidu-
dap Gng dbi v6i mdi hop chét duoc tinh va ndng do cho hiéu qua cyc dai 50% (ECso)
va ndng do gy doc té bao 50% (CCso) duge xac dinh (cac bang 5-8).

Bang 3: Tong hop cADN béng cach sir dung hdn hop A, bién tinh, hdn hop B va phién

ma nguoc
Ho6n hop A
A Pia 8
Thé tich
Méu 828 . phan tng 20
| (nD)
X Thé tich
Thanh phan .
. Nong do dung cho
hon hop
(b
Ponvi| Goc Cubi 1 miu | X miu
Milli-Q H,O _ 7,27 6019,56
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R3utr425 uM 20 0,27 0,15 124,20
Ractin876 umM 20 0,27 0,15 124,20
Téng thé
= 7,57
tich/16 (ul)
Dich tan té bao 5,00
Buéc bién
tinh:
Nhiét | Thoi
Buée
do gian
Bién tinh 75°C 5
Giir 4°C gt
Hén hop B
MAiu 864
Thanh phén . .
- Nong do The tich dung cho (ul)
hon hop
Ponvi| Goc Cudi 1 miu X miu
Dung dich dém ,
X 10,00 1,00 2,00 1728,0
Expand HIFI 2
MgCl» mM 25,00 | 3,50 2,80 2419,2
dNTPs mM 10,00 1,00 2,00 1728,0
Chét e ché
U/ul 40,00 1,00 0,50 432,0
ARNaza
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Expand RT U/ul 50,00 | 0,33 0,13 112,3
Téng thé tich :
7,43
Mi (ul)
Quy trinh tong hop
D cADN

Nhiét | Thoi

Buée
do gian
‘Phién ma v
42°C 30'
nguwoc

Bién tinh 99°C 5'

Giir 4°C | giit

Bang 4: Hon hop va quy trinh gPCR.

A Hénhop C
| Thé tich phan
Miu 833 ng 25
()
Thanh phin . Thé tich dung
. Nong do
hon hop cho (ul)
Pon , , - ~
Goc Cuoi 1 mau X mau
vi
H>0 PCR grade
7,74 6447,42
Roche
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Hon hop Roche
X 2 1 12,50 10412,50
2xMM
F3utr258 ™M 20 0,3 0,38 316,54
R3utr425 puM 20 0,3 0,38 316,54
P3utr343 M 20 0,1 0,13 108,29
Factin743 | pM 20 0,3 0,38 316,54
Ractin76 | pM 20 0,3 0,38 316,54
Pactin773 | pM 20 - 0,1 0,13 108,29
Téng thé tich / 6n :
By & 22,02
(nD
| eADN 3,00
Quy trinh
B qPCR3
Ty 18
Nhiét y, )
Budc Thoi gian doc
do -
nhiét
U so bd/bién
95°C 10 phit 4,4
tinh
Bién tinh 95°C 10 giay 4,4
U 58°C 1 phut 2,2 40 chu ky
Kéo dai 72°C 1 gidy 4,4
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l Lam lanh ’40°c 10 gidy

1,5 1

Bang 5: ECso, CCso, va SI d6i v6i hop chit khang typ huyét thanh 1 trong thir nghiém
RT-qPCR

Quy trinh A
RT-qPCR typ huyét thanh 1 TC974#666
Hop chét | ECso (uM) N vCCso uM) N SI N
1B 0,00028 4 14 4 34200 4
2B | 000030 4 >2.5 4 >19400 4
3B 0,00018 3 | >2,5 3 >30300 3
4B 0,000048 7 >2,5 7 >85800 7
5B 0,00074 4 >2.5 4 >6700 4
6B 0,00047 3 >2,5 3 >8420 3
7B 0,00061 3 >2,5 3 >6020 3
8B 0,00015 4 >2.5 4 | >30700 4
9B 0,00022 4 >2,5 4 >24000 4
10A 0,00016 4 >2,5 4 | >33300 4
11B 0,00067 4 >2,5 4 >6970 4
12B 0,00068 3 >2,5 3 >6820 3

N= 56 thi nghiém doc 1ap trong d6 hop chit dugc thir nghiém.
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Béang 6: ECso, CCso, va SI dbi véi hop chét khang typ huyét thanh 2 trong thir nghiém
RT-qPCR

- Quy trinh A
RT-qPCR typ huyét thanh 2 16681
Hop chdt | ECso(uM) N | CCso(uM) N SI N
1B 0,00048 4 18 3 38000 3
2B 0,00028 3 14 3 76100 3
3B 0,00012 3 10 3 81700 3
4B 0,000060 7| s25 5 >65500 5
5B 0,00017 3 >2,5 3 >16000 3
6B 0,00015 3 >2,5 3 >23800 3
7B 0,00028 4 | >25 4 >34500 4
8B 0,000062 3 >2,5 3 >43700 3
9B 0,00030 3 >2,5 3 >18200 3
10A 0,00020 3 >2,5 3 >24400 3
11B 0,00017 3 >2.5 3 >18300 3
12B 0,00022 3 >2.5 3 >12900 3

N= s thi nghiém ddc 1ap trong d6 hgp chét duoc thir nghiém.
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Bang 7: ECso, CCso, va SI ddi vé6i hop chét khang typ huyét thanh 3 trong thit nghiém
RT-qPCR

Quy trinh A
RT-qPCR typ huyét thanh 3 H87
‘Hop chét | ECso(uM) N | CCso(uM) N SI N
1B 0,0034 3 >2,5 3 >909 3
2B 0,0046 3 >2.,5 3 >1200 3
3B 0,0011 3 >2,5 3 >5170 3
4B 0,00066 7 >2,5 6 >5610 6
5B 0,0046 3 >2,5 3 >1050 3
6B 0,0017 3 >2.5 3 2170 3
7B 0,0058 3 | >25 3 >1080 3
8B 0,0010 3 >2.5 3 >2740 3
9B 0,0041 3 >2,5 3 >1360 3
10A 0,0021 3 >2.5 3 >1290 3
11B 0,0054 3 | >25 3 >604 3
12B 0,0041 3 >2,5 3 >1240 3

N= s thi nghiém doc 1ap trong d6 hop chét dugc thir nghiém.
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Béang 8: ECso, CCso, va SI dbi véi h(_)p chét khang typ huyét thanh 4 trong thir nghiém
RT-qgPCR

Quy trinh A
RT-chR typ huyét thanh 4 H241
Hop chit | ECso(uM) N | CCso (uM) N SI N
1B 0,051 4 8,3 3 173 3
213 0,030 4 9,5 4 587 4
3B 0,014 3 1,2 3 85 3
4B 0,011 10 | 9,1 9 682 9
5B 0,024 3 9,6 3 530 3
6B 0,016 3 >2,5 3 >232 3
7B 0,025 3 94 3 531 3
8B 0,012 3 | 58 3 | 334 3
9B 0,031 3 15 3 570 3
10A | 0,010 3 15 2 2640 2
11B 0,022 3| 11 3 697 3
12B 0,028 3 10 3 348 3

N= 54 thi nghiém ddc 1ap trong d6 hop chit dugc thi nghiém.
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Céc vi du vé tinh trang k¥ thuat
Céc hop chét (56) va (170) boc 16 trong WO-2013/045516 dugc thir nghiém
trong thir nghiém khang virut DENV-2 gidng nhu hop chét theo sang ché va hoat tinh

cta ching dugc néu & dudi.

hop chét (56) cia WO-2013/045516

hop chét (170) cia WO-2013/045516

Bang 9: ECso, CCso, va SI dbi véi cc hop chét (56) va (170) boc 10 trong thrr
nghiém khéng virut DENV-2

Hop chét ECso(uM) | CCso (uM) SI

(56) ctia
WO0-2013/045516

0,45 > 139 >312

(170) ctaa
WO-2013/045516

0,44 26 58

Cic chir viét tit dwoc sir dung trong phan thwe nghi¢m

ion phan tir dugc proton isopropylamin
(M+H)* P P iPrNH; g

hoéa
aq. nudc IprOH 2-propanol
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Boc tert-butyloxycarbonyl K2CO3 kali cacbonat

Boc,O | di-tert-butyl dicacbonat K3POq kali orthophosphat

br - | rOng LiAlH4 lithi nhém hydrua
CH3CN | axetonitril | m/z ty 1& khdi lugng/dién tich
CHCI3. | clorofom ‘ Me metyl
- | CH2Clz | diclometan MeOH metanol
CO2 cacbon dioxit MgSOq4 magie sulfat
d | bo déi min phut
DCM diclometan No nito
DIEA diisopropyletylamin Na;CO3 | natri cacbonat
DIPE diisopropyl ete : NaxSO4 natri sulfat
DMA dimetylaxetamit NaBHj4 natri bohydrua

DMAP | 4-dimetylaminopyridin NaHCOs; | natri bicacbonat

DME 1,2-dimetoxyetan NaNO2 natri nitrit
DMF dimetylformamit NaOH natri hydroxit
DMSO | dimetyl sulfoxit q bd bén
rt hoac nhiét dJ trong phong

eq. duong lugng

‘ RT
EtO dietyl ete S bo don
Et:N trietylamin t b0 ba
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EtOAc | etyl axetat tBuOH tert-butanol

EtOH etanol TEA trietylamin

H,O nudce TFA trifloaxit axetic
H>SO4 | axit sulfuric THF tetrahydrofuran
HCI axit clohydric TMSC1 trimetylsilyl clorua
HPLC sdc ky 1ong hiéu ning cao | h gio
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YEU CAUBAO HQ

1. Hop chét c6 cong thire (1)

dang ddng phén 1ap thé, mudi dugc dung, solvat hoic dang da hinh ctia no, trong d6

hop chét nay dugc chon tir nhém bao gém:

Cl Cl

0 0
Cl Cl
OMe MeO OMe
F ° F °
F N N _ F N N
F H 0 F H o
OH OH
MeO 0 e}
Cl Cl
OMe MeO OMe

Z mmn
o) T
5
> P 0
I=
j
(@]
T
v
(@]
; Zé (@]
Iz
j
O
I
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F. OMe F OMe

m n
;Z
Iz
j
o
I
m
X
o]
Z
Iz
j
o
un

E OMe | OMe

m n
EZ
Iz
j
(@)
I
7
(@)
;Z
=
j
©]
I

MeO o MeO 0

2. Hop chét theo diém 1 c6 cong thiic 4:
cl

OMe

Q
N
F O N H
ROy Ty
: o] 4

hoic dang ddng phén 14p thé, mudi duge dung, solvat hodc dang da hinh ctia né.
3. Hop chét theo diém 1 hoic 2 hoic dang dong phén lap thé, mubi dugc dung, solvat
hodc dang da hinh ctia no, trong d6 hop chét nay 1a: chat ddng phan dbi quang 4A,
trong do
TH NMR (500 MHz, DMSO-d6) & ppm 1,87 (quin, J/=6,7 Hz, 2 H) 2,34 (br t, /=7,3 Hz,
2 H) 3,08 - 3,27 (m, 2 H) 3,62 (s, 3 H) 3,85 (brt, J=6,3 Hz, 2 H) 3,99 - 4,11 (m, 1 H)
4,47 - 4,57 (m, 1 H) 5,57 (br s, 1 H) 5,76 (s, 1 H) 5,95 (br d, J/=10,1 Hz, 2 H) 6,45 (br
s, 1 H) 7,01 (br d, /=7,6 Hz, 1 H) 7,34 (br d, /=7,9 Hz, 1 H) 7,44 (br d, J=8,5 Hz, 2 H)
7,55 (br d, /=8,2 Hz, 2 H) 8,04 (brs, 1 H) 12,12 (br s, 1 H);
LC/MS (phuong phap LC-A): R: 2,95 phat, MH' 579;

[a]p?0: -48,5° (¢ 0,27, DMF);

SFCAkh(“)ng d6i xtng (phwong phap SFC-A): R; 1,13 phat, MH* 579, d6 tinh khiét khong
d6i xtmg 100%.
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4. Hop chét theo diém 1 hoic 2 hoic dang ddng phan 1ap thé, mubi duoc dung, solvat
hodc dang da hinh cda nd, trong d6 hop chét nay 1a: chit ddng phan ddi quang 4B,

trong do

TH NMR (500 MHz, DMSO-d6) 8 ppm 1,87 (br t, J=6,8 Hz, 2 H) 2,34 (br t, J/<7,3 Hz,
2 H) 3,09 - 3,27 (m, 2 H) 3,62 (s, 3 H) 3,85 (br t, J/~6,1 Hz, 2 H) 3,99 - 4,10 (m, 1 H)
4,46 - 4,59 (m, 1 H) 5,57 (s, 1 H) 5,76 (br s, 1 H) 5,95 (br d, J=10,1 Hz, 2 H) 6,45 (br
s, 1 H) 7,01 (brd, J=7,9 Hz, 1 H) 7,34 (br d, /=7,9 Hz, 1 H) 7,44 (br d, J/=8,2 Hz, 2 H)
7,55 (br d, J/=8,2 Hz, 2 H) 8,04 (brs, 1 H) 12,12 (br s, 1 H);

" LC/MS (phuong phap LC-A): R; 2,94 phat, MH" 579;

[o]p2: +42,9° (¢ 0,28, DMF);

SFC khong d6i xtmg (phuong phép SFC-A): R 2,13 phat, MH* 579, d6 tinh khiét khong
d6i xtmg 100%.

5. Hop chét theo diém bét ky trong sb céc diém tir 1 dén 4 hoic mudi duoc dung, solvat
hodc dang da hinh cua nd, trong d6 hgp chét nay 1a & dang tinh thé.

6. Hop chét theo diém bat ky trong sb céc diém tir 1 dén 4 hodc mudi duoc dung, solvat
hodc dang da hinh cta no, trong d6 hop chét nay 13 & dang vo dinh hinh.

7. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 4 hodc mudi duoc dung, solvat
hodc dang da hinh cda nd, trong d6 hop chét nay 13 ¢ dang khéng solvat.

8. Duogc pham chira hop chét theo diém bat ky trong sb cac diém tir 1 ¢én 7 hodc dang
déng phan lap thé cﬁa'né, mubi duoc dung, solvat hodc dang da hinh cia né cung vé6i
mot hodc nhiéu ta dugc, chit pha lodng hodc chét mang dugc dung.

9. Dugc phim theo diém 8, trong d6 dugc phim nay con chira chét diéu tri b sung.
10. Duoc phém theo diém 9, trong d6 chét diéu tri bd sung dugc chon tir chét khang
virut hodc vacxin dengue, hodc ca hai thanh phén nay.

~ 11. Hop chét theo diém bét ky trong s cac diém 1 va 5-7, trong d6 hop chét nay 13
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12. Hop chét theo diém bét ky trong s cac diém 1-2 va 5-7, trong d6 hop chat nay 13
| |
Me
N, /<5\ OH
T H o/\/\'r
O\( S )

hodc muoi dugce dung, solvat hodc dang da hinh cua né.

13. Duoc phém chtra hop chét theo diém 11 hodc 12, mubi duoc dung, solvat hoac dang
da hinh ctia n6 cung véi mot hoac nhiéu t4 dugc, chat pha loang hozic chit mang dugc
dung. |

14. Dugc pham theo diém 13, trong d6 dugc phim nay con chira chét diéu tri bd sung.
15. Dugc pham theo diém 14, trong d6 chét diéu tri bd sung duoc chon tir chit khang

virut hodic vacxin dengue, hodc ca hai thanh phéan nay.
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3
28
ADN

Virut Dengue

ngudn

1..28

/sinh vat="Virut Dengue"

/kidu phan ta="ADN chua dugc quy dinh"
3

aaggactaga ggttagagga gacccccc

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

4
18
ADN

Virut Dengue

ngudn

1..18

/sinh vat="Virut Dengue"

/kidu ph&n ta="ADN chua dugc quy dinh"
4

ggccaggtca tcaccatt

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

5
21
ADN

Virut Dengue

ngudn

1..21

/sinh vat="Virut Dengue"

/kidu phan ta="ADN chua dugc quy dinh"
5

atgtccacgt cacacttcat g
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<210> 6
<211> 21
<212> ADN

<213> Virut Dengue

<220>
<221> ngudn
<222> 1..21
<223> /sinh vat="Virut Dengue"
/kiéu phan tu="ADN chua dugc quy dinh"
<400> 6
.ttccgctgcc ctgaggctct c
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