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(57) Sang ché dé cap den hop chat indolin duoc thé. Sang ché cling dé cap dén dugc pham

hoac che pham chira t6 hop cua hop chét, duoc pham hodc ché pham dé su dung lam

thudc, tot hon 1a dé ngin chin hodc diéu tri ldy nhiém virut dengue. Sang ché ciing dé cap

dén quy trinh diéu ché hop chit nay.
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Linh vue k§ thuét dwoc dé cap

Sang ché dé cap dén hop chét indolin dugc thé. Sang ché ciing d& cap dén duoc
phim hoic dang didu ché t6 hop ctia hop chit, d& cap dén ché pham hoic dang diéu ché
dé str dung 1am thubc, tot hon 1a dé ngan ngira hodc diéu tri 14y nhiém virut dengue.

Sang ché ciing dé cap dén quy trinh diéu ché hop chat.
Tinh trang k¥ thuat dwgc dé cap

Flavivirut, dugc truyén qua mudi hodc con ve, gay nhiém tring de doa tinh mang
& ngudi, nhu viém néo va s6t xudt huyét. Bén serotyp khac biét, nhung c6 lién quan gan
v6i nhau cuia flavivirut dengue dugc biét, dugc goi la DENV-1, -2, -3, va -4. Dengue la
dic thu & hau hét cac ving nhiét d6i va cin nhiét d6i trén thé gidi, chu yéu & khu vuc
thanh thi va ban d6 thi. Theo T4 chirc Y té thé gigi (WHO), 2,5 ty ngudi trong d6 1 ty
tré em c¢6 nguy co mic DENV (WHO, 2002). Uéc tinh c6 khoang 50 dén 100 triéu ca
s6t dengue [DF], nira triéu trudng hop méic bénh dengue ning (tirc 14 sdt xuat huyét
dengue [DHF] va hdi chimg sdc dengue [DSS]), va hon 20.000 céi chét xay ra mdi nam
trén toan thé gi¢i. DHF d tré thanh nguyén nhan hang dau gy ra nhap vién va tir vong
& tré em & vung dia phuong. Cung d6, dengue 1a nguyén nhan phd bién nhét cia bénh
arboviral. Vi nhitng vu dich 16n gin ddy & cic nudc nim & My Latin, Pong Nam A va
Tay Thai Binh Duong (bao gdm Brazil, Puerto Rico, Venezuela, Campuchia, Indonesia,
Viét Nam, Thai Lan), sb ca mac dengue di ting manh trong nhitng ndm qua. Khong chi
nhitng ca mac dengue ting khi bénh lan sang cdc khu vuc méi, ma cac vu dich c6 xu

huéng nghi€ém trong hon.

Sau khi bi nhiém serotyp khéc, cac khang thé khac loai da c6 tir trude tao thanh
phirc hop véi serotyp virut dengue 1dy nhiém méi nhung khong vo hiéu hoa mam bénh.
Thay vao dd, virut xdm nhép vao céac té bao duoc cho 12 dugc tao didu kién, dan dén su
nhan 1én cua viurt khong kiém soat duge va chudn do virut pic cao hon. Trong ca nhiém
tring ti€n phat va thir phat, chudn do virut cao hon c6 lién quan dén bénh dengue ning
hon. Vi khang thé ciia me c6 thé d& dang truyén sang nhii nhi bang cch cho con b, day

12 mot trong nhing 1y do khién tré bi anh huéng véi bénh dengue ndng hon ngudi 16n.
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O nhiing vi tri c6 hai hodc nhiéu serotyp luu hanh dbng thoi, con duge goi 12
vung luu hanh ndng, nguy co méc bénh dengue nghiém trong cao hon déng ké do tang
nguy co bi nhiém trang tht phat nang hon. Ngoai ra, trong mot sb truong hop ving luu
hanh ning, x4c suit clia sy xuét hién ctia ching do virut cao hon tang, 14n luot ting x4c

suét cta sdt xudt huyét dengue (DHF) hogc hdi chimg sbc dengue.

Mudi mang dengue, bao g0m Aedes aegypti va Aedes albopictus (mudi van),
dang di chuyén vé phia béc trén toan cdu. Theo Trung tim kiém so4t va ngén ngira dich
bénh cua My (CDC), cé hai loai mudi déu dang c6 mat & mién Nam Texas. Sy 14y lan &
phia Bic ciia mudi mang dengue khong chi giéi han & My, ma con dugc quan sat thy

O chiu Au.

Dengvaxia®, vacxin dengue dugc tao ra boi Sanofi Pasteur 1in dau duge chip
thuan & Mexico va da nhan dugc su chip thuan trong khi ch¢ doi & nhiéu qudc gia. Tuy
nhién, vacxin d& lai co hdi cai thién déng k& do hiéu qua han ché, ddc biét la chong lai
DENV-1 va -2, hiéu qua thép trong d6i tuong flavivirut-naive va lich trinh ding thudc
kéo dai.

Mic db c6 nhitng thiéu sot, vacxin 12 mot chét bién dbi qua trinh trong dich dia
phuong vi n6 s& bao vé mot lwong 16n dén s6, nhung c6 kha nang khong phai ¢ nhil nhi
rAt nho, ngudi mac bénh dengue nhiéu nhét. Ngoai ra, lich trinh ding thudc va hidu qua
rAt han ché trong cac ddi tuong flavivirut-naive khién né khong phi hop va c6 kha ning
khong dang gid/c loi ddi v&i khach du lich tir cac khu vyc khong cé dich dén khu vuc
dich dengue. Nhiing thiéu s6t néu trén cla vacxin dengue 13 ly do tai sao can phai c6

thube khang virut du phong trude khi phoi nhiém.

Hon nita, ngdy nay, thudc khang virut dac hiéu dé diéu tri hodc ngin ngura 1ay
nhidm virut st dengue khong c6 sin. Rd rang, vAn ¢6 nhu cdu vé y té chua dugc dap
tng dé ngan nglra hodc didu tri 1ay nhiém virut & dong vat, cu thé & nguoi va dic biét
d6i voi nhidm virut gy ra béi Flavivirut, dac biét hon la virut Dengue. Hop chét véi
hidu luc khang virut tdt, khong c6 hodc muc do tic dung phu thép, hoat tinh phd rong
chéng lai nhiéu serotyp virut Dengue, ddc tinh thap va/hodc duge dong hoc t6t hodc dic

tinh doc luc hoc t6t duge danh gid la rAt can.
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W0-2010/021878 boc 16 cac dan xudt 2-phenylpyrolidin va indolin nhu co d6i
vén thu thé bac ha lanh dé diéu tri bénh viém va trung tim. WO-2013/045516 bdc 1§ cac

din xuit indol va indolin dé sir dung trong diéu tri 1dy nhiém virut dengue.

Séang ché d& cap dén hop chat, din xuét indolin dugc thé, thé hién hoat tinh hidu

cao chdng lai bbn (4) serotyp cua virut Dengue.
Ban chit ky thuit ciia sing ché

Sang ché dua trén phat hién bét ngd rang it nhit mot van d& duge néu trén c6 thé

duoc giai quyét bang cic hop chét hién tai cta sang ché.

Séang ché dé cap dén hop chét da thé hién c6 hoat tinh khang virut tiém ning
chéng lai toan bd bbn (4) serotyp da biét hién nay. Sang ché ciing chimg minh rang cac
hop chét nay tc ché hiéu qua sy ting sinh cta virut Dengue (DENV). Do d6, cac hop
chét nay tao thanh 16p hitu ich cua hop chét tiém ning c6 thé dugc st dung dé diéu tri
va/hodc ngédn ngura lay nhiém virut & dong vat, dong vat c6 vl va nguoi, cu thé hon dé

didu tri va/hodc ngin ngira 1y nhiém virut Dengue.

Séang ché ciing mb ta viéc st dung hop chét nay lam thudc va dé cap dén viéc st
dung chung dé san xuét thudc dé didu tri va/hodic ngin ngira 1ay nhiém virut, cu thé 1a
virut thudc ho virut Dengue & dong vat hodc dong vat ¢6 vi, cu thé hon 14 & nguoi. Sdng
ché ciing d& cap dén phuong phap didu ché toan bd cac hop chét nay va dé cap dén cac

dugc phim chira chiing vé6i lugng hiéu qua.

Séang ché cling md ta phuong phap didu tri hodc ngin ngira 1y nhiém virut dengue
& ngudi bang cach st dung luong hiéu qua ctia mot hodc nhiéu hop chét, hoic mudi
dugc dung cia né tuy y két hop v6i mot hodc nhiéu thudc khang, nhu chét chéng virut
khac, cho bénh nhan can no.

Séang ché dé xuét hop chét ¢6 cong thire (T), bao gdm bit ky dang ddng phan hoa

hoc lap thé ctiia n6:

(@) O/\/\[(OH (l)

=z
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trong do
S
s 0 1
o5 Z/ hoac S | ;
e
(a-1) (a-2)
trong d6

R! 1 clo, R2 13 hydro, R3 13 hydro, A 1a (a-1), R4 1a pentaflosulfanyl, RO 14

hydro, Z 14 cacbon, va RO 1a hydro; hodc

Rllaclo,R21a hydro, R31a hydro, A 1a (a-1), R4 1a triflometyl, RS 1a hydro, Z
1a cacbon, va RO 1a metyl; hozic

R! 1a clo, R2 12 hydro, R3 1a hydro, A 14 (a-1), R4 1a triflometyl, RS 14 flo, Z 14
cacbon, va RO 1a hydro; hodc

R! 1a clo, R2 1a hydro, R3 1a hydro, A 14 (a-1), R4 1a triflometoxy, RS 13 hydro,
Z la cacbon, va RO 1a metyl; hodc

R1 1a clo, R21a hydro, R31a hydro, A 1a (a-1), R4 1a triflometoxy, R51aflo, Z 12
cacbon, va RO 1a hydro; hodc

R1 12 flo, R2 12 metoxy, R31a hydro, A 1a (a-1), R4 1a triflometoxy, RS 1a hydro,
Z 1a cacbon, va RO 1a hydro; hodc

R! 12 clo, R2 1a hydro, R3 1a doteri, A 1a (a-1), R4 12 triflometoxy, R 1a hydro,
Z la cacbon, va RO 1a hydro; hodc

R1 14 clo, R2 1a -OCHyCHOH, R3 1 hydro, A 1a (a-1), R4 1a triflometoxy, R
14 hydro, Z la cacbon, va RO 1a hydro; hodc

Rllaclo, R2 1a hydro, R3 1a hydro, A 1a (a-1), R4 14 triflometyl, R5 14 metoxy,
7 1a nito, va RO Véng mait; hodc

R1 14 clo, R21a hydro, R31a hydro, A 1a (a-2), va R4 12 triflometyl; hodc
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R1 1a clo, R2 1a hydro, R3 1a hydro, A 1a (a-1), R# 1a triflometylthio, R 1a hydro,

7. 1a cacbon, va RO 12 hydro;

ho#c mudi, solvat hodc chat da hinh dugc dung cua no.

Nhém tht nhat cia hop chat c6 cong thire (I) 12 cac hop chét c6 cong thire (1)

trong d6 gbc A 1a (a-1).

Nhém thit hai cta hop chét c6 cong thie (I) 1a cac hop chét ¢6 cong thire (I) trong

do gbc A 1a (a-2).

(I)Q

Theo mdt phuong &n thay thé, sang ché ciing dé cap dén hop chét c6 cong thirc

R1

R¥,
g Q\ 0)

trong do

A la - I\/E} hodc m

(a-1) (a-2)
trong d6 hop chit duge chon tir nhém bao gom:
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, hodic mudi, solvat hodc chat da hinh dugc dyng cua no.

Mot phan clia sang ché 1a dugc phédm bao gébm hop chét dugc dé cap o trén hodc
dang ddng phan 13p thé, mubi, solvat hogc chit da hinh dugc dung cua né cung v6i mot

hoac nhiéu ta dugc, chét pha lodng hodc chét mang dugc dung.

Mudi dugc dung cua hop chét nay bao gdbm mudi cong axit hodc mubi bazo cla
n6. Mubi cong axit thich hop dugc tao thanh tir axit tao thanh mubi khong gay doc. Mudi
bazo thich hgp dugc tao thanh tir bazo tao thanh mubi khong gay ddc.

_7-
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Mudi axit duge dung nhu duge dé cap & trén c6 nghia 1a bao gdm cac dang mubi
cong axit khong gy gdc co6 hoat tinh didu tri ma hop chit c6 cong thirc (I) ¢6 thé hinh
thanh. Cac mubi cong axit dugc dung ndy cd thé thuén tién thu dugc bang cach diéu tri
dang bazo véi axit teong ing. Axit twong Gng nay bao gbm, vi du, axit v co nhu axit
hydrohalic, vi du axit clohydric hodc bromhydric, sulfuric, nitric, phosphoric va axit
twong tu; hoic axit hitu co nhu, vi du, axetic, propanoic, hydroxyaxetic, lactic, pyruvic,
oxalic (ttrc 13, etandioic), malonic, suxinic (tirc 1a, axit butan-dioic), maleic, fumaric,
malic, tartaric, xitric, metansulfonic, etansulfonic, benzensulfonic, p-toluensulfonic,

xyclamic, salixylic, p-amino-salixylic, axit pamoic va axit tuong tu.

Hop chét theo séng ché ciing c¢6 thé tbn tai & dang dugc solvat hoa va khong dugc
solvat héa. Thuét ngit “solvat” dugc st dung & day dé mo ta phirc hop phan tir bao gdm

hop chét theo séng ché va mdt hodc nhidu phan tt dung méi duge dung, vi du, etanol.

Thuat ngfr “chat da hinh” ding dé chi kha ning ctia hop chét theo sang ché ton

tao & mot dang hodc cAu trtc tinh thé.

Hop chit theo sang ché c6 thé dugc st dung 1am san pham tinh thé hodc vd dinh
hinh. Chung ¢6 thé dugc thu vi du lam nut rén, bdt, hoic mang mong bang cac phuong
phép nhu tao két tha, tao tinh thé, 1am kho lanh, sdy kho, hodc lam bay hoi kho. Ching
c6 thé dugce sir dung mot minh hodc két hop v6i mot hodc nhidu hop chét khac theo sang
ché hoic két hop v6i mot hodc nhiéu thudc khac. Thong thuong, ching s& dugc st dung
lam dang bao ché lién quan dén mot hodc nhiéu ta dugc dugc dung. Thuét ngir “ta dugc”
dugc sir dung ¢ day ta bét ky thanh phan ngoai (c4c) hop chét theo sang ché. Su lva
chon t4 dugc phu thudc chu yéu Vao cac yéu td nhu cach thic dung cu thé, hiéu qua cua

t4 dugc trén do tan va do 4n dinh, va ban chét cta dang lidu lugng.

Hop chét theo sang ché hozic bét ky phan nhém ctia né co thé duoc bao ché thanh
cac dang dugc cho muc dich sir dung. Vi cac ché phém phu hop ¢co thé dugc trich dan
toan bd ché phim thuong st dung cho thudc dung toan than. Dé bao ché dugc pham
theo sang ché, luong hiru hiéu cta hgp chét cu thé, tiy y ngoai dang mudi, khi thanh
phén c6 hoat tinh dugc ké hop trong hdn hop riéng voi chit mang dugc dung, chit mang
6 thé ¢6 nhiéu dang khac nhau phu thudc vao dang diéu ché mong muén dé str dung.
Céac dugc pham nay dang mong doi & dang lidu luong phit hop, vi dy, dung cho miéng

hoic truc trang. Vi dy, trong viéc diu ché ché pham & dang lidu lugng cho miéng, bét

-8
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ky mdi truong dugce thudng co thé dugc st dung nhu, vi du, nude, glycol, dau, ruou va
tuong tu trong trudng hop dang didu ché 1ong cho duwong miéng nhu hdn dich, xird, codn
ngot, nhil trong, va dung dich; hodc chét mang rén nhu tinh bot, dudng, cao lanh, chét
pha loang, chét boi tron, chét gin két, chat phan rd va tuong tu trong trudng hop bot,
vién tron, vién nang, va vién nén. Vi viéc dé& dung, vién nén va vién nang la dang don vi
lidu lugng dung cho miéng 6 191, trong d6 truong hop chit mang dugc ran 1 rang dugc
stt dung. Ciing bao gdm dang didu ché dang rén c6 thé dugc chuyén hoa, ngay trude khi

stir dung, thanh dang 16ng.

Dic biét ¢cb loi dé bao ché duoc phém noéi trén & dang liéu don vi dé dé dang su
dung va dong nhét lidu luong. Dang lidu don vi nhu dugce st dung & day ding dé chi
don vi vat Iy phan 1ap thich hop lam liéu don nhét, m&i don vi bao gom s6 lugng dugc
xac dinh trudce cia thanh phén ¢0 hoat tinh dugc tinh dé tao ra hidu qua diéu tri mong
muén ¢6 lién quan dén chit mang duoc dugc yéu cAu. Vi du v& dang liéu lugng don vi
nay la vién nén (bao gbm vién nén c6 khia hoac dugc phi), vién nang, vién tron, 16p
pht bot, vién nhén, thudc dan, dung dich tiém hodc hén dich va tuong tw, va phirc $6

phan ly ctia no.

Ngudi ¢6 hidu biét trung binh trong viéc diéu tri bénh 1ay nhiém s& c6 kha nang
xac dinh lugng hitu hiu tu két qua thir nghiém trinh bay sau ddy. Nhin chung, du tinh
rang luong hing ngay hiéli qua nam trong khoang tr 0,01 mg/kg dén 50 mg/kg trong
luong co thé, tét hon 1a nam trong khoang tir 0,1 mg/kg dén 10 mg/kg trong lugng co
thé. N6 ¢6 thé thich hop dé str dung lidu cAn nhu hai, ba, bn hozc nhiéu lidu phu & vao
nhitng khoang thoi gian thich hop trong sudt ca ngay. Lidu phu nay c6 thé dugc bao ché
dudi dang lidu don vi, vi du, bao gém 1 dén 1000 mg, va cu thé 12 5 dén 200 mg thanh

phﬁn ¢6 hoat tinh mdi dang liéu don vi.

Liéu va tin sut st dung chinh xac phu thudc vao hop chét cu thé theo sang ché
dugc stir dung, tinh trang cu thé dugc diéu tri, mirc dd nghiém trong cla tinh trang dugc
didu tri, do tudi, khoi luong va tinh trang thé chit chung ctia bénh nhan cu thé ciing nhu
céc loai thude khac ma bénh nhan ¢6 thé ding, nhu duge biét rd béi ngudi ¢6 hiéu biét
trung binh trong linh vuc k¥ thuat nay. Ngoai ra, diéu hiéu nhién 12 lugng hiru hiéu c6
thé giam hodc tang phy thudc vao dap ang cia d6i twong duge diéu tri va/hodc phu thude

vao danh gia cua béac s§ ké hop chét theo sang ché. Pham vi lugng hiéu qua dé cap trén

-0
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1a do d6 chi hudng din va khong dy dinh giéi han pham vi hodc vi€c st dung sang ché
& bat ky muc do ndo.

Sang ché cling du dinh bao gbm bat ky chét ddng vi ctia nguyén tr ¢6 trong hop
chét theo sang ché. Vi du, chét ddng vi ciia hydro bao gdm chit dong vi triti va doteri

va cta cacbon bao gdbm C-13 va C-14.

Nhu duge st dung & déy, bat ky cong thirc hoa hoc nao véi cac lién két thé hién
chi nhu dong rin va khong nhu lién két dugc chén ran hoic lién két dugc chén 16n xon,
hoic duoc chi dinh khac nhu 6 cAu hinh cu thé (vi du R, S) quanh mdt hogc nhiéu
nguyén ti, dy tinh mdi chét ddng phan 1ap thé, hoic hdn hop cta hai hodc nhidu chit
ddng phan lap thé.

Trudc day va sau déy, thuat ngir “hop chét c6 cong thic (I)” va “hop chét trung
gian cia cong thirc tdng hop (I)” ¢6 nghia 1a dé bao gdm chét ddng phan 1ap thé cia né

va dang tautome cua no.

Thuét ngit “chét ddng phan lap thé”, “dang ddng phén lap thé” hoic “dang dong

phéan héa hoc 14p thé” trude ddy hoic sau day dugce stir dung thay thé cho nhau.

Sang ché bao gbm toan bd chét ddng phan 1ap thé cua hop chét theo sang ché nhu
chét ddng phén 1ap thé tinh khiét hogc nhw hdn hop chira hai hogc nhiéu chét dong phan
14p thé. Chit ddng phan dbi anh 12 chét ddng phan 14p thé 12 nhimg hinh dnh phén chiéu
khong thé thay thé ctia nhau. Hon hop 1:1 ciia mot cap chit ddng phan ddi anh 13 hon
hop raxemat hodc raxemic. DPdng phan khong d6i quang (hodc chét ddng phan lap thé
khong dbi quang) 1a chét ddng phan lap thé ma khong 1a chit ddng phan ddi anh, nghia
1a ching khong lién quan nhu hinh anh phan chiéu.

Thuat ngtt “chét dong phan 13p thé” ciing bao gbdm bét ky ddng phan quay, con
duoc goi la chét d6ng phan hinh thé, hop chét c6 cong thirc (I) co thé tao thanh.

Do d6, sang ché bao gbm chit ddng phan déi 4anh, ddng phan khong dbi quang,
raxemat, chit dong phan E, chét ddng phan Z, chét ddng phan cis, chét ddng phan trans,
ddng phan quay, va hdn hgp cla ching, bat ctt khi nao c6 thé vé& mit hoa hoc.

Y nghia cia tAt ca cac thuat ngit do, nghia 12 chét ddng phan db6i anh, déng phan
khong d6i quang, raxemat, chét dong phan E, chét ddng phan Z, chét ddng phan cis, chét

ddng phan trans va hdn hgp ctia né duge biét bai ngudi c6 hiéu biét trung binh.

-10-
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Céu hinh tuyét d6i dugc chi dinh theo hé théng Cahn-Ingold-Prelog. Cau hinh tai
nguyén tir bat d6i xtmg duoc chi dinh bang R hoic S. ChAt ddng phén 1ap thé dugc phan
giai ma chu hinh tuyét d6i khong duge biét co thé duge thiét ké bang (+) hoac (-) phu
thudc vao hudng ma chung quay mat phéng phan cyc anh sang. Vi du, chét ddng phan
d6i anh dugc phan giai ma cu hinh tuyét dbi khong dugc biét c6 thé duoc thiét ké bang

(+) hodc (-) phu thudc vao huéng ma ching quay mat phéng phén cyc 4nh sang.

Khi chit ddng phan 1ap thé cu thé dugc xéc dinh, didu d6 c6 nghia 1a chat dong
phén lap thé nay vé co ban 14 khong c6, nghia 14 lién quan it hon 50%, t6t hon 1a it hon
20%, tét hon nita 12 it hon 10%, tham chi tt hon nita 12 it hon 5%, wu tién tot hon nita
12 it hon 2% va t6t nhét 14 it hon 1%, ctia cht dong phan 1ap thé khac. Do d6, khi hop
chéit ¢6 cong thire (I) vi du duoc chi dinh 1a (R), c6 nghia 1 hop chét vé& co ban khong c6
chét ddng phan (S).

Mot vai hop chét theo cong thire (I) ciing ¢6 thé tdn tai & dang tautome ctia chiing.
Dang nay trong chirng myc chung co thé ton tai, mic du khong dugc chi dinh rd rang

trong cong thirc (I) trén duge du dinh bao gdm trong pham vi cta séng ché.

Hop chét ¢6 cong thirc (I) theo sang ché toan bd ¢6 it nhat mot nguyén tir cacbon
bét ddi ctmg nhu duge chi dinh trong hinh v& bén dudi bang nguyén ti cacbon dan voi

*.

Do su ¢6 mit cua tdm khong d6i xtng nay, “hop chét c6 cong thire (1)’ ¢6 thé 1a
chét ddng phan dbi anh (R), chit ddng phan dbi anh (S), dang raxemic, hodc bét ky tb
hop nao cua hai chat ddng phéan ddi anh riéng r& theo ty 1& bét ky. Khi cau hinh ® hogc
(S) tuyét déi cta cht dong phan déi anh khong dugc biét, cht ddng phan ddi anh nay
¢6 thé duoc xac dinh bang céch chira chét ddng phén ddi anh 1a quay phai (+) hodc quay

trai (-) sau khi do vong quay quang hoc cu thé ctia chat ddng phéan dbi anh cu thé néy.
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Theo mot khia canh, séng ché dé cap dén nhom thir nhit cta hop chéit c¢6 cong
thirc (1) trong d6 hop chét c6 cong thire (I) c6 vong quay cu thé (+).

Theo mot khia canh khac, séng ché dé cap dén nhom th hai cia hop chét co

cobng thire (I) trong d6 hop chét c6 cong thire (I) c6 vong quay cu thé (-).
Mo ta chi tiét sang ché
Phuong phap LC/MS

Phép do k¥ thuat sdc ky long hidu ning cao (HPLC) dugc thuc hign bang cach
stt dung bom LC, mang diot (DAD) hodc may do UV va cot nhu cu thé trong phuong
phép tuong ung. Néu cin, may do bd sung dugc bao gdm (xem bang ctia phuong phap
bén dudi).

Dong tir cdt duwgc mang dén khéi phd ké (MS) duoc tao chu hinh v6i ngudn ion
ap suat khi quyén. D6 1a trong kién thic cua ngudi c6 hiéu biét trung binh dé thiét 1ap
cac tham sb diéu chinh (vi du pham vi quét, thoi gian dimg...) dé thu dugc ion cho phép
su x4c dinh cua khéi lwong phan tir don ddng vi danh nghia ctia hgp chat (MW). Viéc
thu thip dit liéu dugc thuc hién bang phén mém thich hop.

Hop chit duge mo ta bang thoi gian luu trit thr nghiém cta ching (Ry) va ion.
Néu khong dugc chi dinh khic nhau trong bang dit liéu, ion phén tir dugc bao céo tuong
g v6i [M+H]" (phan t& duge proton héa) va/hodc [M-H] (phén tir dugc loai proton
héa). Trong truong hop hop chét khong thé ion hoa truc tiép loai san pham cong duge
chi dinh (nghia 1a [M+NH4]*, [M+HCOOQ], v.v.). D&i v6i phan tix v6i nhiu miu dong
vi (Br, CI), gié tri duge bao cdo la gid trj thu dugc dbi v6i khéi luong chit dong vi thép
nhét. Toan bd két qua duge thu véi tinh bit dinh thir nghiém thuong lién quan dén
phuong phap duge st dung.

o) day, “SQD” nghia la may do mach bdn cuc don, “MSD” méy do chon loc khéi,
“RT” nhiét d6 phong, “BEH” lai chung etylsiloxan/silica dugc tao cau, “DAD” mdy do
mang diot, “HSS” trng suét cao.

M3 phuong phap LC/MS (dong duge biéu hién 1a mL/phut; nhiét do ¢t (T) 1a °C;
thoi gian chay 1a phat).
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Tho
M i
h?tc Dong | gian
ﬁ o Dung cu Cot Pha dong | Gradien @ | ------- cha
phip ColT |y
(ph
ut)
84,2% A trong
Nuée: A 95% 0,49 phat, dén
; : o
® _ ® s )
LC-A gPAIbC 1(31E7Hum C;? ?02 TmM /| ong 1,94 phit, |hat | 6.2
’ s & : A 1 0 A | cmmeee
Quattro x 100 mm) | CHiCN, tré lai 84,2% ’A -
Micro™ B: CH;CN trong 0,73 phut, | 40°C
) gitt trong 0,73
phut.
84,2% A/15,8% B
. A: 95% |dén 10,5% A
yc: Nude: ’
i‘;"l‘l’{t o BEHC® CH;COON | trong 2,18 phit, ?ﬁi? |
quity Hs 7mM /| gitt trong 1,96 |, . P
LC-B |H-Class -|C18(1,7 pm, o it 6 las o, | hut 6,1
DAD vil21 x 100 5% phut, trd 1ai 84,2% [~
SQD2TM ’ CH;CN, A/15,8% B trong 40°C
mm) B: CHiCN | 0,73 phat, giir
trong 0,49 phut.
A: 10mM
Nuée: CH;COON ) 0,8
Ac ui-t o |Nudc: BEH |[Hs trong | Tir 95% A dén 5% | mL/p
LC-C UP%Cg | C18(1,7 pm, | 95% H20+ | A trong 1,3 phit, | hat |2
DAD-SQD 2,1 x50 mm) | 5% gitt trong 0,7 phat. | -------
CH;CN 55°C
B: CH3CN
A N | T 100% A dén |
Nude: Nuge: HSS H, } 5% A trong 2,10 n;L/p
Acquity® | T3 (1,8 pm, ., | phit, dén 0% A |
LCD i upLe® -{2,1 x 100 g‘z’gg fgoﬁ trong 0,90 phat, | ™|
- o 0 "
DAD-SQD | mm) CH:CN dén S’A) A trong 550C
B: CHscN | &> phut

Phuong phap SFC/MS

Phép do SFC dugc thuc hién bang cach st dung hé théng sic ky dong siéu chay
phan tich (SFC) dugc tao bdi may bom nhi phan vén chuyén cacbon dioxit (CO2) va
chét didu bién, bd phén chich mau tu dong, 10 cot, may d6 mang diot dugc trang bi béng
t& bao dong ap suét cao dimg 1én dén 400 thanh. Néu duoc tao hinh bing dong khéi phd
ké (MS) tir cot dugc mang dén (MS). D6 1a trong kién thirc ctia ngudi c6 hiu biét trung
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binh d& thiét 1ap thong sb didu chinh (vi du pham vi quét, thdi gian cho...) dé thu dugc

ion cho phép xac dinh khéi lwgng phén tir don ddng vi hién hanh cta hop chat (MW).
Viéc thu thap dit liéu dugc thuc hién bing phan mém thich hop. Phuong phap

SFC/MS phan tich (dong dugc biéu hién 12 mL/phut; nhiét do cot (T) 1a °C; thoi gian

chay 1a phut, 4p suét trdi lai (BPR) 12 bars).

Thoi
" o5
phuon | cot pha dong gradien ——
g phap ColT |
BPR
gFc. |Daicel Chiralpak®|A:CO: 10%-50% B|2.5 9.5
A AS3 ¢cot (3,0 pm,| B: EtOH (+0,2% trong 6 phut,
150 x 4,6 mm) iPrNH, +3% H,0) |git 3,5 phtt |40 110
Daicel Chiralpak® | A:CO2 10%-50% B|2,5 9,5
SFC-B |OD3 cot (3,0 pm,| B: EtOH (+0,2%/|trong 6 phat, |------- | -------
150 x 4,6 mm) iPrNH,) gift 3,5 phat |40 110
Daicel Chiralpak® | A:CO2 10%-50% B |2,5 9,5
SFC-C|AS3 cot (3,0 um,| B: EtOH (+0,2% |trong 6 phut, |-------  |--menm-
150 x 4,6 mm) iPrNH>) giit 3,5 phut |40 110
Daicel Chiralcel®|A:CO2 3.5 3
SFC- ; 40% B giit 3
D OD-3 ¢t (3 pm, 100 | B: iPrOH (+0,3% phﬁi Sl PSR U
X 4,6 mm) iPrNH,) 35 105
Whelk®-0-R,R) |A:CO 10%-50% B|2,5 9,5
SFC-E |cot (5,0 um, 250 x B: EtOH (+0,2% |trong 6 phit, -
4,6 mm) iPrNH>) giit 3,5 phat |40 110
Daicel Chiralpak® | A:CO» 10%-50% B |2,5 9,5
SFC-F |ID3 ¢6t (3,0 um, 150 |B:  EtOH  (+0,2% |trong 6 phut, | ------- |} ------
x 4,6 mm) iPrNH>) giit 3,5 phut |40 110
spc. |Regis Whelk Ol.1,.¢, 40% B gin 3>° |
G S,S cQt (3 l’l’mD 100 X B' MCOH hl:]_t """"""""
4,6 mm) ' PItL 35 103
- - oloe]®
spc. | Daicel Atg“falc‘;loo A:CO, 40% B g 3> |
H "o COLLS i, B: MeOH hut,
x 4,6 mm) P 35 103
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Thoi
Ma Dong g}llan
phuon | cot pha dong gradien =~ |--------- ?__ay
g phap ColT |77
BPR
. . : ®
Daicel A Chiralcel™ | 4., 30% B giit 3 3,5 3
SFC-I' | OD-3 ¢4t (3 um, 100 | 3. MeOH phiit --
X 4,6 mm) ' ’ 35 103

Diém néng chay
Céc gid tri 12 gia tri pic hodc pham vi néng chdy, va dugc thu bang tinh bat dinh
thir nghiém thuong lién quan dén phuong phép phan tich nay.

DSC823¢ (chi dinh 1a DSC)

P&i véi mot sb hop cht, didm nong chay duge x4c dinh bing DSC823¢ (Mettler-
Toledo). Piém néng chay duge do bing gradien nhiét d6 la 10°C/phut. Nhiét do t6i da
1a 300°C.

Vong quay quang hoc:

Vong quay quang hoc dugc do trén phan cuc ké Perkin-Elmer 341 v6i dén natri

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

[a]aT = (100a) / (I x ¢): trong d6 /1a d§ dai duong dan 1a dm va ¢ 1a ndng d9 1a
g/100 ml dbi v6i mot mau & nhiét do T (°C) va bude song A (1a nm). Néu budce séng clia
anh sang dugc st dung 12 589 nm (dong natri D), sau do bidu twong D ¢6 thé dugce st
dung thay thé. Tin hiéu cta vong quay (+ hodc -) nén ludn ludn dugc dua ra. Khi su
dung phuong trinh nay, ndng d6 va dung mdi ludn dugc cung cip trong ngodc don sau
khi quay. Vong quay duoc bao cdo bang cach str dung d va khong c don vi ndng do

dugc dua ra (n6 dugc coi 1a g/100 ml).

Chit viét tit dugc sir dung trong phan thir nghiém

m PO
%ﬁ{ ) {g; phén tir duge proton iPrNH; isopropylamin
aq. chira nuée iPrOH 2-propanol

Boc tert-butyloxycacbonyl K2COs kali cacbonat
Boc,O | di-tert-butyl dicacbonat | KNO3 kali nitrat

br broad LiAlHy liti nhém hydrua
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CH3;CN | axetonitril m/z ty 18 khoi lwgng so véi dién tich

CHCI3 | cloroform Me metyl

CH)Cl, | diclometan MeOH metanol

CH3;OH | metanol MgSO4 magie sulfat

COp cacbon dioxit min phut

CsCO3 | xesi cacbonat MTBE metyl-tert-butylete

d Mirc doi No nito

DCM diclometan Na,COs natri cacbonat

DIEA diisopropyletylamin NaxSO4 natri sulfat

DIPE diisopropyl ete NaBHj4 natri bohydrua

DMA dimetylaxetamit NaCl natri clorua

DMAP | 4-dimetylaminopyridin | NaHCO3 natri bicacbonat

DME 1,2-dimetoxyetan NaOH natri hydroxit

DMF dimetylformamit NH4ClI amoni clorua

DMSO | dimetyl sulfoxit NH4HCO3 | amoni bicacbonat
1-etyl-3-(3-

EDCI dimetylamino- NMP N-metylpyrolidon
propyl)carbodiimit

eq. duong luong q Mirc bbn

Et, dietyl ete rt hodc RT | nhiét 40 phong

BN trietylamin SEMCI 2-(trimetylsilyl)etoxymetyl

clorua

EtOAc | etyl axetat ] Muc don

EtOH etanol t Mic ba

H» hydro tBuOK kali tert-butanolaat

HNO3 | axit nitric TEA trietylamin

H,O nudc TFA axit trifloaxetic

H,SO4 | axit sulfuric THF tetrahydrofuran
O-(7-aza-1H-
benzotriazol-1-yl)-

HATU | N,N,N',N'-tetrametyl- 2-Me-THF | 2-metyltetrahydrofuran
uroni hexaflophosphat -
CAS [148893-10-1]

HC1 axit clohyq‘ric TMSCI trimetylsilyl clorua

HPLC k}: thuat séc ky 16ng hicu TMSCF3 | triflometyltrimetylsilan
nang cao

Vi du thwe hién sang ché

Vi du 1: téng hop axit 4-(3-((1-(4-clophenyl)-2-ox0-2-(6-(pentaﬂo-k6-sulfanyl)ind@iin-‘
1-yl)etyl)amino)-3-metoxyphenoxy)butanoic (hop chét 1) va su phan tich khong d6i
xtng thanh chét ddng phéan db6i anh 1A va 1B.
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oM
ue w YK L °
0
o
HoN 0
HoN OH Cs,C0; 2 1 /\/\([)( \K
DMF, 60°C 65h a

Cl Cl

rhE F HO e 0 NBS . 0
F:§/ H BH;-Pyridin Ejé/F H HATU F\é/F N LiHMDS F~ S JF N Br
1) ' — FI T LS
F L '
7 EOH, HOI SN \@E) (IPNE F\©/\) TMSCl F\CL)
OOC, 2h dén nhlét 1b CH3CN, rt 65h 2-Me-THF, -70°C 1h
d0 phong 24h

OMe

Q q
HoN O
’ 1a 0 Ve Hal (4M trong dioxan) OMe
F 0
(iPr) NEt ‘S _F -
,‘_—

F
¥
CH4CN, 60°C 18h \©’\) /\/»F P@E) W

Phan tach
l khong dbi
xing
Chét ddng phan d6i anh
1AvalB

Tbng hop hop chét trung gian la:

B sung timg phan hdn hop ran chtra 3-amino-5-metoxyphenol [CAS 162155-
27-3]1 (26,4 g, 0,19 mol) va Cs2COs (123,6 g, 0,379 mol) vao dung dich khuéy co hoc
chira tert-butyl 4-bromobutanoat [CAS 110661-91-1] (42,3 g, 0,19 mol) trong DMF
(600 mL). Phan Gmg dugc khudy & nhiét do 60°C trong 65 gid, va cho phép dat t6i nhiét
6 phong. Han hop duoc db vao HyO (2,5 L). San phdm duge chiét bang Et:O (2 1an).
Lé6p hitu co da thu gom dugc rira bang nudc mudi, duge 1am khd trén MgSO4 va dugce
loc. Dung modi dugc lam bay hoi trong didu kién 4ap suat giam, va dugc dong bay hoi
bang toluen. Phin cin duoc tinh ché théng qua HPLC pha thuong (pha tinh: silicagel
60A 25-40 pm (Merck), pha dong: gradien tlir 20% EtOAc, 80% heptan dén 60% EtOAc,
40% heptan) thu dugc tert-butyl 4-(3-amino-5-metoxyphenoxy)butanoat 1a (27 2).

Tbng hop hop chét trung gian 1b:

O nhiét do 0°C, BH3-Pyridin (1,46 mL, 14,5 mmol) dugc bd sung tu tr vao dung
dich chtra 6-(pentaflo-AS-sulfanyl)-1H-indol [CAS 1379811-84-3] (1,0 g, 4,11 mmol)
trong EtOH (8,5 mL). HCI 5N (7 mL) dugc bd sung tir tir. Hon hop dugce khudy & nhiét
dd 0°C trong 2 gid va cho phép lam 4m dan dén nhiét do phong trong khi khudy qua
dém. Sau khi 1am lanh xudng 0°C (bé d4), 50% NaOH (2 mL) dugc bo sung nho giot va
khudy tiép tuc trong 15 phtt. Nudc (50 mL) duoc b sung va san pham dugc chiét bang
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Et,O/EtOAc 2/1. L6p hitu co dugc tach, duge 1am kho trén MgSOs, duge loc va dung
moi dugc lam bay hoi trohg didu kién 4p suét giam. Phan cin dugc tinh ché bing k¥
thuat sic ky nhanh trén silicagel (25 g) st dung gradien ctia heptan/CH2Clz 100/0 dbi
v6i 0/100. Phan san phdm dugce thu gom va dugce 1am bay hoi trong didu kién ap suét
giam. Phdn cin dugc 1am kho trong chan khong & nhiét 6 45°C dé thu dugc 6-(pentaflo-
A8-sulfanyl)indolin 1b (328 mg).

Tbng hop hop chét trung gian 1c:

Hn hop chira axit 6-(pentaflo-15-sulfanyl)indolin 1b (328 mg, 1,34 mmol), 2-(4-
clophenyl)axetic [CAS 1878-66-6] (228 mg, 1,34 mmol) da tao ra, HATU (778 mg, 2,0
mmol) va diisopropyletylamin (663 pL, 4,0 mmol) trong CH3CN (15 mL) dugc khudy
& nhiét d6 phong trong 65 gid. Dung mdi dugc lam bay hoi trong diéu kién &p sut giam.
Phan cin dugc hoa tan trong 2-Me-THF (50 mL) va dugc rira bang HCI IN (25 mL) va
nude mubi. Lép hitu co duge tach, dugc lam kho trén MgSOs, duge loc, va dung mdi
dugc lam bay hoi trong didu kién éap sudt giam. Phén cin dugc tinh ché bang k§ thuat
sic ky nhanh trén silicagel (12 g) st dung gradien cua heptan/EtOAc 100/0 d6i v6i 0/100.
Céc phan mong mubn dugce thu gom va dugce 1am bay hoi trong didu kién ap sut giam.
San phém dugc két tinh tr CH2Cly/EtOAc, duoc loc ra, dugce rua (3x) béng EtOAc, va
dugc 1am khd trong chan khong & nhiét do 45°C dé tao ra 2-(4-clophenyl)-1-(6-
(pentaflo-AS-sulfanyl)indolin-1-yl)-etanon 1c (209 mg). Phén loc dugc 1am bay hoi trong
didu kién 4p suét giam. Phin cin dugc khudy 1én trong Et;O (2 mL), dugc loc ra, duoc
rira (3x) bang Et,0, va duge 1lam kho trong chan khong & nhiét d6 45°C dé tao ra san
pham thir hai ctia hop chét trung gian 1c (155 mg).

Tbng hop hop chét trung gian 1d:

G nhiét 6 -70°C, trong dong N, LIHMDS IM trong THF (1,78 mL, 1,78 mmol)
dugc bd sung nhd giQt vao hdén hop chta 2-(4-clophenyl)-1-(6-(pentaflo-1°-
sulfanyl)indolin-1-yl)etanon 1c (354 mg, 0,89 mmol) trong 2-Me-THF (35 mL) va hon
hop dugc gitt & nhiét do -70°C trong 30 phut. TMSCI (182 uL, 1,42 mmol) dugc bd
sung nhé giot. Hén hop duge khudy trong 30 phit & nhiét do -70°C va dung dich chira
N-bromosuxinimit (198 mg, 1,11 mmol) trong hdn hgp dung mdi chara THF (1,5 mL)
va 2-Me-THF (5§ mL) duogc bd sung nhé giot. Sau khi khudy trong 1 gi & nhiét do -
78°C, phan Gng dugc dung bang dung dich nude bao hoa chira NH4Cl1 (50 mL). Bé lanh
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dugc 14y ra va hdn hgp phan tmg dugc khudy trong 50 phut. Nuge (10 mL) duoc bd
sung va 16p hitu co dugc tach, duge lam kho trén MgSOs, dugce loc va dung mdi dugce
lam bay hoi trong diéu kién ap suét giam dé thu dugc 2-bromo-2-(4-clophenyl)-1-(6-
(pentaflo-A%-sulfanyl)indolin-1-yl)etanon 1d (424 mg), dugc st dung trong budc tiép
theo.

Tbng hop hop chét 1 va su phan tach khong d6i xtng thanh chat ddng phan d6i anh 1A
va 1B:

Hoén hop chira 2-bromo-2-(4-clophenyl)-1-(6-(pentaflo-AS-sulfanyl)indolin-1-
yl)etanon 1d (424 mg, 0,89 mmol), fert-butyl 4-(3-amino-5-metoxyphenoxy)butanoat
la (260 mg, 0,92 mmol) va diisopropyletylamin (306 pL, 1,78 mmol) trong CH3CN (30
mL) duoc khudy & 60°C trong 18 gid. Hon hop phan mg dat ti nhiét do phong, va
duoc db vao nuée da khudy (150 mL). San pham duoc chiét (2x) bang Et,O. Lép hitu
co da thu gom duogc rira béng nude mudi, duge lam kho trén MgSOs, dugc loc, va dung
mbi duge 1am bay hoi trong diéu kién 4p sudt giam. Phan cin dugc tinh ché bang k¥
thuat sic ky nhanh trén silicagel (40 g) sit dung gradien cua heptan/EtOAC/EtOH
100/0/0 d6i v&i 40/45/15). Cac phan mong mubn duoc thu gom, duge 1am bay hoi trong

diéu kién 4p suat giam, va dugc lam dong bay hoi bang dioxan.

Phan can (602 mg, chira 58% hop chét trung gian le) duge tron véi HCl 4M

- trong dioxan (4 mL) va hdn hop dugc khudy & nhiét do nhiét d phong trong 5 gio.
Phén rin dugc loc ra, dugc rira bang dioxan (3x) va EtO (2x), va dugc lam khd trong
chan khong & nhi¢t do 45°C dé tao ra axit 4-(3-((1-(4-clophenyl)-2-ox0-2-(6-(pentaflo-
AS-sulfanyl)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoic th6 (hop chat 1, 309
mg). Mu phén tich (60 mg) ctia hop chét raxemic 1 ciing dugc tinh ché thong qua
HPLC diéu ché (pha tinh: RP XBridge® Prep C18 OBD — 10 pm, 30 x 150 mm, pha
dong: dung dich NE,HCOs 0,25% trong nuéc, CHsCN). Phén tinh khiét duge thu gom
va phan dé bay hoi hitu co dugc lam bay hoi trong didu kién 4p suét giam. Dung dich
nuéc con lai duge 1lam dong bay hoi trong didu kién 4p suét giam bing o-xylen. Phan
cin duge hoa tan trong hdn hop dung mdi chita CH3CN va nuéc, duge lam bay hoi
trong diéu kién ap suit giam va dugc 1am ddng bay hoi bang dioxan. Phan cin dugc

lam dong kho tir hdn hop dung mdi chira CH;CN (2 mL) va nuée (0,8 mL) dé tao ra
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axit 4-(3-((1 -(4-clophenyl)-2-ox0-2-(6-(pentaflo-A°-sulfanyl)indolin-1-yl)etyl)amino)-
5-metoxyphenoxy)butanoic tinh khiét (hop chét 1, 40 mg) dudi dang bot.

Chét ddng phan ddi anh ctia hop chét 1 (249 mg) dugc tach thong qua SFC khong
d6i xtng didu ché (pha tinh: Chiralpak® Diacel AD 20 x 250 mm, pha dong: CO2, EtOH
+0,4% iPrNH,). C4c phan san phim ctia chét ddng phan ddi anh dugc ria giai thi nhét
duoc thu gom, dugc lam bay hoi trong diéu kién ap suit giam va dugc lam dong bay hoi
bing MeOH. Phin cin duoc khudy 1én trong nuée (3,5 mL) va MeOH (1 mL), phén ran
duoc loc ra, duge rua (3x) bang nudc/MeOH 4/1, va duge lam kho trong chan khong ¢
nhiét do 45°C dé tao ra Chét ddng phan déi anh 1A (41 mg). Céc phén sin pham cua
chét ddng phan dbi anh dugc rira giai thr hai dugc thu gom, duoc lam bay hoi trong
didu kién 4p suét giam va dugc lam ddng bay hoi bing MeOH. Phan cin duoc khudy
1én trong nuée (3 mL) va MeOH (0,6 mL), phan rén dugc loc ra, dugce rira (3x) bing
nuée/MeOH 4/1, va duge lam kho trong chan khong & nhiét do 45°C dé tao ra chat dong
phan ddi anh 1B (48 mg).

Hop chit 1:

'H NMR (400 MHz, DMSO-ds) 3 ppm 1,86 (quin, J=6,8 Hz, 2 H) 2,33 (t, /=7.3
Hz, 2 H) 3,12 - 3,25 (m, 2 H) 3,61 (s, 3 H) 3,84 (t, /=6,5 Hz, 2 H) 3,99 - 4,13 (m, 1 H)
4,47 - 4,59 (m, 1 H) 5,57 (d, J=8,6 Hz, 1 H) 5,76 (t, J/=2,1 Hz, 1 H) 5,91 - 5,96 (m, 2 H)
6,45 (d, J=8,6 Hz, 1 H) 7,39 - 7,50 (m, 3 H) 7,51 - 7,62 (m, 3 H) 8,58 (d, /2,0 Hz, 1 H)
12,12 (brs, 1 H)

LC/MS (phuong phap LC-C): Rt 1,09 min, MH" 621
ChAt ddng phén ddi anh 1A:

'H NMR (360 MHz, DMSO-ds) 8 ppm 1,85 (quin, /=6,8 Hz, 2 H) 2,26 (br t,
J=6,8 Hz, 2 H) 3,15 - 3,25 (m, 2 H) 3,61 (s, 3 H) 3,84 (br t, J=6,4 Hz, 2 H) 4,02 - 4,12
(m, 1 H) 4,48 - 4,60 (m, 1 H) 5,59 (d, J=8,8 Hz, 1 H) 5,76 (t, /=2,0 Hz, 1 H) 5,93 (t,
J=2.0 Hz, 1 H) 5,96 (t, J=2,0 Hz, 1 H) 6,47 (d, /=8,4 Hz, 1 H) 7,42 - 7,47 (m, 3 H) 7,53
-7,59 (m, 3 H) 8,58 (d, /2,2 Hz, 1 H)

LC/MS (phuong phap LC-D): Rt 1,99 min, MH" 621

[0]p2: -44,6° (¢ 0,28, DMF)
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SFC khéng dbi xtng (phwong phép SFC-A): R 3,54 min, MH" 621 d9 tinh khiét
khong dbi xing 97,9%.

Chét ddng phan d6i anh 1B:

I'H NMR (360 MHz, DMSO-ds) 8 ppm 1,86 (quin, J=6,8 Hz, 2 H) 2,33 (t, J=7.3
Hz, 2 H) 3,14 - 3,29 (m, 2 H) 3,61 (s, 3 H) 3,84 (t, /=6,4 Hz, 2 H) 4,01 - 4,11 (m, 1 H)
4,48 - 4,58 (m, 1 H) 5,58 (d, J=9,1 Hz, 1 H) 5,76 (t, /=2,0 Hz, 1 H) 5,93 (t, J<1,8 Hz, |
H) 5,94 - 5,96 (m, 1 H) 6,48 (d, J=9,1 Hz, 1 H) 7,41 - 7,48 (m, 3 H) 7,52 - 7,61 (m, 3 H)
8,58 (d, J=2,2 Hz, 1 H) 12,13 (br s, 1 H)

LC/MS (phwong phap LC-D): Rt 1,98 min, MH" 621

[o]p2: +46,0° (¢ 0,265, DMF)

SFC khong dbi xtmg (phuong phap SFC-A): Ry 3,82 min, MH" 621 d6 tinh khiét
khong dbi xtmg 99,0%.
Vi du 2: tdng hop axit 4-(3-((1-(4-clophenyl)-2-(4-metyl-6-(triflometyl)indolin-1-y1)-2-

oxoetyl)amino)-5-metoxyphenoxy)butanoic (hop chét 2) va sy phan tach khong db6i
xtmg thanh chét dong phan d6i anh 2A va 2B.

F
] ) F H
r N Hy, Pd/C (10%) F N
—_—
AcOH, MeOH, rt 12h
2a

Cl

Cl
OMe OMe

+ (0) - (o) O
o HaN O/\/\[o]/ \‘< CH4CN, 80°C 18h N 0/\/\[01/ \ﬁ

Br

OMe 1a 2b
F
cl F
OMe
LiOH o /I:E]\ o HATU
—_—
N o) \|< _—
Nude, MeOH, on H /\/E( (iPr)2NEt
THE, tt, Sh 2c DMF, rt 2h

cl
. Phan tach khong o i
HCI (4M trong dioxan) dbixing _ Chitdongphan ddianh
B ﬂ\g) 2Ava2B
rt 15h /\/»/

Téng hop hop chét trung gian 2a:
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Pd/C (10%) (1,18 g) dugc bd sung vao dung dich chira 1-benzyl-4-metyl-6-
(triflometyl)indolin [CAS 1156512-79-6] (11,8 g, 40,5 mmol) trong AcOH (11,8 mL)
va MeOH (118 mL). Phan tng dugc khudy & nhiét do nhiét 4 phong trong 12 gid trong
didu kién khi Ha. H8n hop dugc loc qua tAm Celite® va dugc c6 trong diéu kién ap suét
giam. Phan cin dugc hip thu bing CH,Cl,, dugc rira bang nudc, nudc mubi, duge 1am
kho trén MgSOs, dugc loc va dugc ¢d trong diéu kién ap suit giam. Phén cin duoc tinh
ché bing k§ thuat sic ky nhanh trén silicagel (heptan/EtOAc 9/1). Phén tinh khiét duge
thu gom va dung méi dugc lam bay hoi dén kho dé thu dugc 8,2 g 4-metyl-6-
(triflometyl)indolin 2a.

Tbng hop hop chét trung gian 2b:

tert-butyl 4-(3-amino-5-metoxyphenoxy)butanoat 1a (2,94 g, 10,5 mmol) dugc
bd sung vao dung dich chira metyl 2-bromo-2-(4-clophenyl)axetat [CAS 24091-92-7]
(2,51 g, 9,53 mmol) trong CH3CN (200 mL). Diisopropyletylamin (2,46 mL, 14,3
mmol) duge bd sung va hdn hop phan tmg dugc khudy & 80°C qua dém. Dung mdi
dugc lam bay hoi trong didu kién 4p sudt giam. Phan cin duogc hoa tan trong CH2Cl
va duoce rira bang HCI IN. Lép hitu co duoc rira bang nuéc, duge lam kho trén
MgS0s4, dugc loc, va duge 1am bay hoi dén kho trong diéu kién ap sut giam. Phan cin
duoc tinh ché bang k¥ thuét sdc ky cot trén silicagel (100 g) sir dung gradien clia
EtOAc:EtOH (3:1)/heptan 0/100 d6i v6i 50/50. Phan san phim duge thu gom, va duoc
lam bay hoi trong didu kién 4p suit giam va phan cin duge lam kho trong chan khong
& nhiét do 50°C dé tao ra tert-butyl 4-(3-((1-(4-clophenyl)-2-metoxy-2-

oxoetyl)amino)-5-metoxyphenoxy)butanoatas 2b (3,74 g) duéi dang dau mau vang.
Tbng hop hop chét trung gian 2c:

Liti hydroxit (336 mg, 14,0 mmol) dugc bd sung vao dung dich chua tert-butyl
4-(3-((1-(4-clophenyl)-2-metoxy-2-oxoetyl)amino)-5 -metoxyphenoxy)butanoatas  2b
(3,74 g, 7,02 mmol) trong hdn hop dung mdi chita nude (25 mL), MeOH (25 mL) va
THF (75 mL) va hdn hgp phan tmg duge khudy & nhiét do phong trong 5 gio. NH4Cl
nuéce bdo hoa (50 mL) duoc bd sung va phan dé bay hoi hiru co dugc lam bay hoi trong
diéu kién 4p sudt giam. Dung dich nudc can dugce axit hoa bang HCI 1IN dén pH 2 va
chiét hai 13n bang EtOAc. Cac 16p hitu co di thu gom dugc lam khd trén MgSOs, dugc

loc, va dugc lam bay hoi trong didu kién ap sudt giam. Phén can duoc 1am kho trong
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chan khong ¢ nhiét do 50°C dé thu dugc axit 2-((3-(4-(tert-butoxy)-4-oxobutoxy)-5-
metoxyphenyl)amino)-2-(4-clophenyl)axetic 2¢ (3,22 g) dudi dang diu mau nau dic.

Tbng hop hop chét trung gian 2d:

N,N-Diisopropyletylamin (1,58 mL, 9,57 mmol) dugc bd sung vao dung dich
chira axit 2-((3-(4-(tert-butoxy)-4-oxobutoxy)-5-metoxyphenyl)amino)-2-(4-
clophenyl)axetic 2¢ (1,44 g, 3,19) va 4-metyl-6-(triflometyl)indolin 2a (953 mg, 3,51
mmol) trong DMF kho (30 mL). HATU (1,82 g, 4,78 mmol) dugc bd sung va hdn hop
phan Gng dugc khudy & nhiét @6 phong trong 2 gio. Hon hgp phan tng duge rot vao
nuée (400 mL) va huyén phu tring duge chiét bang EtOAc. Lop nude duge lam bao
hoa bang cach bd sung NaCl va duge chiét lai bang EtOAc. Lép hitu co da thu gom
dugce rira bang nudce mudi, nude, duge 1am kho trén MgSOy4 va duge 1am bay hoi trong
didu kién &p suét giam. Phén cin duoc tinh ché bang k¥ thuat sdc ky cot trén silicagel
(100 g) sir dung gradien ctia EtOAc:EtOH (3:1)/heptan 0/100 to 60/40). Phén san phdm
dugc thu gom va dugc lam bay hoi trong didu kién &p suit giam. Phén cin (1,41 g) duge
tinh ché thong qua HPLC didu ché (pha tinh: RP XBridge® Prep C18 OBD — 10 pum,
50 x 150 mm, pha ddng: dung dich NHsHCO3 0,25% trong nude, CH3CN). Phan san
phim duge thu gom va dugc 1am bay hoi trong didu kién ap suit giam dé tao ra tert-
butyl 4-(3-((1-(4-clophenyl)-2-(4-metyl-6-(triflometyl)indolin-1 -yl)-2-oxoetyl)amino)-
5-metoxyphenoxy)butanoat 2d (808 mg) dudi dang chét rén mau tring.

Tbng hop hop chét 2 va su phan tach khong d6i xtng thanh chét ddng phan dbi anhs 2A
va 2B:

Tert-butyl 4-(3-((1-(4-clophenyl)-2-(4-metyl-6-(triflometyl)indolin-1-y1)-2-
oxoetyl)amino)-5-metoxyphenoxy)butanoat 2d (808 mg, 1,28 mmol) dugc tron voi HCL
4M trong dioxan (9,6 mL) va hdn hop duge khudy & nhiét ¢ nhiét 4o phong trong 15
gio. Khi nito dugc sui bot thong qua hdn hop phan ung trong 30 phut. Dung mdi duge
lam bay hoi trong didu kién 4p suét giam dé thu duoc axit 4-(3-((1-(4-clophenyl)-2-(4-
metyl-6-(triflometyl)indolin-1-yl)-2-oxoetyl)amino)-5-metoxy phenoxy)butanoic (hgp
chit 2, 735 mg) dudi dang chat rin mau niu nhat.

Chét ddng phéan ddi anh ctia hop chét 2 (735 mg) dugc tach thong qua SFC khong
d6i xtng didu ché (pha tinh: Chiralcel® Diacel OD 20 x 250 mm, pha dong: CO», EtOH
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+0,4% iPrNH,). Phdn san phim dugc thu gom va dugc 1am bay hoi trong diéu kién ap
suét giam dé thu dugc Chét dong phan d6i 4nh 2A 1am san pham dugc rira giai thit nhét
va Chét ddng phan dbi anh 2B 1am san pham duorc rira gii thit hai. Cac phan cin dugc
tron v6i EtOAc va nuéc. Hon hop dugc axit hoa dén pH 1-2 bang HCI IN. Céc 16p dugc
tach va 16p nude dugc chiét hai 14n bang EtOAc. Cé4c 16p hiru co da thu gom duge ria
b%mg nuée, duge 1am kho trén MgSOs, dugce loc, va duge lam bay hoi trong diéu kién
4p suht giam. Phan can dwoc 1am kho trong chan khéng & nhiét do 50°C dé thu dugc
chét ddng phan dbi anh 2A (216 mg) va chét ddng phén ddi anh 2B (184 mg), tuong
ung.

Hop chit 2:

IH NMR (360 MHz, DMSO-ds) 5 ppm 1,87 (br quin, J=6,9 Hz, 2 H) 2,25 (s, 3
H) 2,33 (br t, /~7,1 Hz, 2 H) 3,07 - 3,20 (m, 2 H) 3,62 (s, 3 H) 3,84 (br t, J=6,4 Hz, 2
H) 3,97 - 4,09 (m, 1 H) 4,48 - 4,60 (m, 1 H) 5,57 (br d, J=8,8 Hz, 1 H) 5,76 (t, /~1,8 Hz,
1 H) 5,90 - 5,99 (m, 2 H) 6,43 (br d, J=8,8 Hz, 1 H) 7,25 (s, 1 H) 7,44 (d, /=8,4 Hz, 2
H) 7,56 (br d, J=8,4 Hz, 2 H) 8,22 (s, 1 H) 12,15 (brs, 1 H)

LC/MS (phuong phap LC-C): Rt 1,14 min, MH" 577
Chét ddng phan ddi anh 2A:

'H NMR (360 MHz, DMSO-ds) 8 ppm 1,87 (quin, J=6,8 Hz, 2 H) 2,25 (s, 3 H)
2,34 (t, J<7,3 Hz, 2 H) 3,05 - 3,23 (m, 2 H) 3,62 (s, 3 H) 3,85 (t, J=6,4 Hz, 2 H) 4,03
(td, J=10,2, 7,3 Hz, 1 H) 4,54 (td, J=10,2, 6,2 Hz, 1 H) 5,57 (d, J=8,8 Hz, 1 H) 5,76 (t,
J=2,0 Hz, 1 H) 5,91 - 5,99 (m, 2 H) 6,42 (d, J=8,8 Hz, 1 H) 7,24 (s, 1 H) 7,44 (d, J=8,4
Hz, 2 H) 7,56 (d, J=8,8 Hz, 2 H) 8,22 (s, 1 H) 12,17 (br s, 1 H)

LC/MS (phwong phap LC-C): Rt 1,26 min, MH" 577

[a]p?’: -39,0° (¢ 0,438, DMF)

SFC khong dbi ximg (phuong phap SFC-B): R¢ 5,11 min, MH" 577 d0 tinh khiét
khong dbi xtmg 100%.
Chét ddng phén ddi anh 2B:

IH NMR (360 MHz, DMSO-ds) & ppm 1,88 (quin, J=6,9 Hz, 2 H) 2,25 (s, 3 H)
2,34 (t, J=7,3 Hz, 2 H) 3,06 - 3,24 (m, 2 H) 3,62 (s, 3 H) 3,85 (t, J=6,4 Hz, 2 H) 3,97 -
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4,11 (m, 1 H) 4,55 (td, J/=10,3, 6,8 Hz, 1 H) 5,58 (d, /=8,4 Hz, 1 H) 5,77 (t, /2,0 Hz, 1
H) 5,92 - 5,99 (m, 2 H) 6,43 (d, J=8,8 Hz, 1 H) 7,25 (s, 1 H) 7,41 - 7,50 (m, 2 H) 7,52 -
7,60 (m, 2 H) 8,23 (s, 1 H) 12,17 (brs, 1 H)

LC/MS (phuong phap LC-C): R 1,25 min, MH" 577

[a]p?: +47,1° (¢ 0,384, DMF)

SFC khong déi xtmg (phuong phép SFC-B): R 8,00 min, MH" 577 d tinh khiét
khong dbi xting 99,6%.
Vi du 3: Tong hop axit 4-(3-((1-(4-clophenyl)-2-(5-flo-6-(triflometyl)indolin-1-yl)-2-
oxoetyl)amino)-5-metoxyphenoxy)butanoic (hop chét 3) va su phan tich khong d6i
xtng thanh chét ddng phan dbi anhs 3A va 3B.

Cl Cl

NBS E 03 ;(
HATU LlHMDS Br

Q
F N
F
3c

DMF, rt 12h THF, -78°C 2h

FJ N BH;-Pyridi
ij 3-Pyridin
E 7 koM, 6N HCI
0°C 3h

OMe
(o)

Cl
O

H,N

z ;\/\[or j< ﬁ HCI (4M trong dioxan) 9 OMe

0,
(iPr)aNEt 5°C 3h, rt 12h e ] NQ
CH3CN, 70°C 4h E H o
7< OH
3 o

F

Phén tach
khong dbi

.......

Chét dong phan d6i anh
3Ava3B

Tbng hop hop chét trung gian 3a:

3 nhiét d6 0°C, BH;-Pyridin (10,45 mL, 103,4 mmol) dugc b sung tir tir vao
dung dich chira 5-flo-6-(triflometyl)-1H-indol [CAS 1493800-10-4] (7,0 g, 34,5 mmol)
trong EtOH (45 mL). HCI 6N (105 mL) duge bd sung nho giot trong khi duy tri nhiét
6 du6i 10°C. Hdn hop duge khudy & nhiét d 0°C trong 3 gio. Nude duge bo sung va
hdn hop duge bazo héa dén pH 8,5 bang dung dich chita NaOH duoc ¢6 (nhiét do duéi
20°C). EtOAc dugc bd sung. Lép hitu co duge tach, dugc rira bang nudce, dugc 1am kho
trén MgSQs, dugce loc va dung mdi duge lam bay hoi trong didu kién 4p suét giam.
Toluen dugc bd sung va dugc loai bo trong diéu kién ap suét gidm (dé loai bo vét ciia

pyridin). Phan cn dugc tinh ché bang k¥ thuat sic ky nhanh trén silicagel (20-45 pm,
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120 g, CH,Cl,/MeOH 98,5/1,5). Phén tinh khiét dugc thu gom va dung mdi duge cd
trong diéu kién 4p suét giam dé thu dugc 5-flo-6-(triflometyl)indolin 3a (3,5 g).

Tbng hop hop chét trung gian 3b:

Hbn hop chira axit 5-flo-6-(triflometyl)indolin 3a (500 mg, 2,44 mmol), 2-(4-
clophenyl)axetic [CAS 1878-66-6] (457 mg, 2,64 mmol), HATU (1,39 g, 3,66 mmol)
va diisopropyletylamin (1,2 mL, 7,31 mmol) trong DMF (10 mL) dugc khudy & nhiét
d6 phong trong 12 gid. Hon hop duoc b vao nude da, két tua duoc loc ra va duge hap
thu bang CH,Clo. Lép hitu co duge lam kho trén MgSO4 va dugce ¢o trong diéu kién ap
sudt giam. Hop chét dugc két tinh tr CH;CN va duge lam kho dé thu duge 2-(4-
clophenyl)-1-(5-flo-6-(triflometyl)indolin-1-yl)etanon 3b (854 mg).

Tbng hop hop chét trung gian 3c:

O nhiét do -78°C, dudi dong N, LIHMDS 1M trong THF (4,78 mL, 4,78 mmol)
dugc bd sung nhd giot vao hdn hop chita 2-(4-clophenyl)-1-(5-flo-6-
(triflometyl)indolin-1-yl)etanon 3b (854 mg, 2,39 mmol) trong THF (7 mL). TMSCI
(485 pL, 3,82 mmol) dugce bd sung nho giot. Hon hgp dugc khudy trong 15 phut & nhiét
d6 -78°C va dung dich chtra N-bromosuxinimit (510 mg, 2,87 mmol) trong THF (7 mL)
duoc bd sung nho giot. Sau khi khudy trong 2 gi® & nhiét do -78°C, phin Gng dugc dirng
bang dung dich nudc bdo hoa chira NH4Cl. EtOAc dugce bd sung va 16p hitu co dugce
tach, dugc 1am khé trén MgS04, dugc loc va dung moi duge 1am bay hoi trong diéu kién
ap suét giam. Phén cin dugc tinh ché bang k¥ thuat sic ky nhanh trén silicagel (15-40
pm, 40 g, CH2Cly/heptan 50/50). Phan tinh khiét duoc thu gom va dung mdi duoc cd
trong diéu kién 4p suat giam dé thu dugc 2-bromo-2-(4-clophenyl)-1-(5-flo-6-
(triflometyl)indolin-1-yl)etanon 3¢ (820 mg).

Tbng hop hop chét trung gian 3d:

Hon hop chaa 2-bromo-2-(4-clophenyl)-1-(5-flo-6-(triflometyl)indolin-1-
yl)etanon 3¢ (820 mg, 1,88 mmol), zerz-butyl 4-(3-amino-5-metoxyphenoxy)-butanoat
la (528 mg, 1,88 mmol) va diisopropyletylamin (388 pL, 2,25 mmol) trong CH3CN (20
mL) dugc khudy & 70°C trong 4 gid. Hon hop phan Gng duoc co trong diéu kién ap suét
giam. Phan cdn dugc hip thu bang EtOAc. Lép hitu co duge rira hai 14n bang dung dich
chira HCI 1N, nuée, duoc lam khd trén MgSOs, dugc loc va dung moi dugc loai bo

trong diéu kién 4p sudt giam. Phan c3n dugce tinh ché bang ky thuat sdc ky nhanh trén
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silicagel (15-40 pm, 40 g, CH>Cly 100%). Phén tinh khiét duoc thu gom va dung moi
duge cb trong diéu kién ap sudt giam dé thu dugc tert-butyl 4-(3-((1-(4-clophenyl)-2-
(5-ﬂo-6-(triﬂometyl)indcjlin- 1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)-butanoat ~ 3d
(1,07 g).

Tbng hop hop chét 3 va su phan tach khong d6i xtmg thanh chat ddng phan ddi anh 3A
va 3B:

Dung dich chira fert-butyl 4-(3-((1-(4-clophenyl)-2-(5-flo-6~(triflometyl)indolin-
1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)butanoat 3d (1,07 g, 1,68 mmol) trong HCl
(4M trong dioxan) (20 mL) duoc khudy & 5°C trong 3 gio va ¢ nhiét 4o phong trong 12
gio. Két tua dugce loc ra, duoc rira b%mg diisopropyl ete va dugc lam kho. Phén cin dugc
tinh ché via sic ky pha dao (pha tinh: YMC-actus Triart-C18 10 um 30 x 150 mm, pha
dong: gradien tir 65% NHsHCO3 0,2%, 35% CH3CN dbi véi 25% NHHCO3 0,2%, 75%
CH;CN) dé tao ra Hop chét 3 (540 mg). MAu phan tich (30 mg) ciing dugc tinh ché
thong qua sic ky pha dao (pha tinh: YMC-actus Triart-C18 10 pm 30 x 150mm, pha
dong: gradien tir 65% NH4HCOs 0,2 35% CH3CN to 25% NH4HCO3 0,2%, 75% CH3CN)
d8 thu dugc axit 4-(3-((1-(4-clophenyl)-2-(5-flo-6-(triflometyl)indolin-1-y1)-2-
oxoetyl)amino)-S-metoxyphenoxy) butanoic (hop chét 3, 30 mg, 0,16 H20). Lugng con
lai ctia hop chat 3 (510 mg) dugc st dung d8 tach chit ddng phan ddi anh khong d6i
xung thong qua SFC khong dbi xtmg diéu ché (pha tinh: Whelk O1 S,S 5 um 250 x 30
mm, pha dong: 60% CO», 40% MeOH). Chit ddng phan ddi anh rira giai th nhét (250
mg) dugc tinh ché thém bang sic ky nhanh trén silicagel (20-45 um, 24 g,
CH,ClyMeOH 98/2). Phin tinh khiét dugc thu gom va dung méi dwoc cd trong diéu
kién 4p suat giam dé thu dugc, sau khi hoa cing trong heptan/diisopropyl ete, Chét dong
phan déi anh 3A (170 mg). chét ddng phan dbi anh rira giai thit hai (249 mg) duoc hoa
cung trong heptan/diisopropyl ete d8 thu duoc Chét ddng phan ddi anh 3B (182 mg).
Hop chét 3:

'H NMR (500 MHz, DMSO-de) & ppm 1,78 - 1,92 (m, 2 H) 2,26 (br s, 2 H) 3,15
-3,31 (m, 2 H) 3,61 (s, 3 H) 3,84 (br s, 2 H) 4,02 (br d, /=7,88 Hz, 1 H) 4,54 (br d,
J=5.99 Hz, 1 H) 5,58 (br d, J=8,51 Hz, 1 H) 5,76 (br s, 1 H) 5,90 - 5,99 (m, 2 H) 6,42
(br d, /=8,51 Hz, 1 H) 7,44 (br d, J=7,88 Hz, 3 H) 7,55 (br d, J=7,88 Hz, 2 H) 8,38 (br
d, /=6,31 Hz, 1 H) 11,60 - 12,92 (m, 1 H)
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LC/MS (phuong phap LC-A): Rt 2,94 min, MH" 581
Diém néng chay: 206°C
Chét dong i:)hén d6i anh 3A:
IH NMR (500 MHz, DMSO-ds) 5 ppm 1,87 (quin, J=6,86 Hz, 2 H) 2,29 - 2,39

(m, 2 H) 3,18 - 3,30 (m, 2 H) 3,62 (s, 3 H) 3,85 (t, /56,46 Hz, 2 H) 4,03 (td, /=10,25,
725 Hz, 1 H) 4,54 (td, J/=10,17, 6,15 Hz, 1 H) 5,58 (d, /=8,51 Hz, 1 H) 5,76 (s, 1 H)
5,95 (br d, J=11,35 Hz, 2 H) 6,43 (d, /=8,83 Hz, 1 H) 7,43 - 7,48 (m, 3 H) 7,55 (d,
J=8,51 Hz, 2 H) 8,39 (d, J=6,31 Hz, 1 H) 12,08 - 12,27 (m, 1 H)

LC/MS (phuong phap LC-A): R; 2,95 min, MH" 581

[a]p?’: -48,9° (¢ 0,315, DMF)

SFC khong dbi ximg (phuong phap SFC-G): R¢ 1,65 min, MH* 581 d¢ tinh khiét
khong d6i xting 100%.
Chéat ddng phan ddi anh 3B:

'H NMR (500 MHz, DMSO-ds) & ppm 1,87 (quin, J=6,54 Hz, 2 H) 2,25 - 2,46
(m, 2 H) 3,15 - 3,31 (m, 2 H) 3,62 (s, 3 H) 3,85 (br t, J=6,31 Hz, 2 H) 3,98 - 4,07 (m, 1
H) 4,50 - 4,59 (m, 1 H) 5,58 (br d, /=8,83 Hz, 1 H) 5,76 (s, 1 H) 5,95 (brd, J~12,30 Hz,
2 H) 6,43 (br d, J=8,83 Hz, 1 H) 7,42 - 7,48 (m, 3 H) 7,56 (br d, J=8,20 Hz, 2 H) 8,39
(br d, J=6,31 Hz, 1 H) 11,40 - 12,54 (m, 1 H)

LC/MS (phwong phap LC-A): R¢ 2,94 min, MH" 581

[a]p?: +47,8° (¢ 0,27, DMF)

SFC khong dbi ximg (phuong phap SFC-G): Rt 2,14 min, MH" 581 d0 tinh khiét
khong d6i xtig 99,43%.
Vi du 4: Téng hop axit 4-(3-((1-(4-clopheny1)-2-(4-metyl-6-(triﬂ0met0xy)indolin— 1-yD)-
2-oxoetyl)amino)-5-metoxyphenoxy)butanoic (hop chét 4) va su phan tach khong a6i
xtng thanh chét ddng phan déi anhs 4A va 4B.
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Téng hop hop chét trung gian 4a:

B4 sung trifloaxetic anhydrua (8 mL, 57,2 mmol) vao dung dich chira 2-metyl-
4-(triflometoxy)anilin [CAS 86256-59-9] (10,0 g, 52,3 mmol) trong dioxan (20 mL).
Hon hop phan tmg duoc khudy & nhiét do phong trong 1 gio. Hon hop phén tng dugc
cb trong diéu kién 4p sudt giam. Phan cin duge phan chia gitta EtOAc va HCI IN. Céc
pha dugc tach. Pha hitu co dugc rira bang dung dich bdo hoa chira NaHCO; trong nudc,
H,0 va nudc mubi, duoc lam kho trén NaxSO4, duge loc va duge cd trong diéu kién ap
sut giam dé thu duge 14,7 g of 2,2 2-triflo-N-(2-metyl-4-(triflometoxy)phenyl)axetamit
4a du6i dang bot tring. Hop chét dugc st dung trong budce tiép theo khong cn tinh ché

thém.
Téng hop hop chét trung gian 4c:

Bb sung nho giot 70% axit nitric (3,9 mL) vao axetic anhydrua (11,4 mL, 61,1
mmol), dugc lam lanh & nhiét 4o 0°C. 2,2,2-Triflo-N-(2-metyl-4-(triflometoxy)phenyl)-
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axetamit 4a (5 g, 17,4 mmol) dugc bd sung timg phan va hdn hop phéan ung dugc gia
nhiét & nhiét do 55°C trong 12 gi¢. Sau khi lam lanh xubng nhiét d6 phong, hdn hop
phan mg dugc pha loang bang EtOAc va dugc ria bang H>0. Pha hitu co duge rira
bang nudc mudi, dugce 1am kho trén NaySOs, dugce loc va duge cb trong diéu kién 4ap
suét giam. Phan cin dugc hoa tan trong metanol (46 mL). 2M K>COs (23 mL, 46 mmol)
duge bd sung va hdn hop phan tng dugc gia nhiét ¢ nhiét do 70°C trong 4 gid. Nhiéu
K2CO3 2M (10 mL, 20 mmol) dugc bd sung va hdn hop phéan tng dugc gia nhiét ¢ nhiét
d6 70°C trong 12 gid. Hon hop phan tmg dugc ¢6 mot phan trong diéu kién ap suit giam
dé loai bé metanol. Phén cin dugc chiét béng EtOAc. Pha hitu co dugc rua béng H>O
va nuée mudi, duge 1am khd trén NapSOs, dugc loc va duge co trong didu kién 4p suét
giam. Phan cin dugc tinh ché bang k¥ thuat sic ky nhanh trén silicagel st dung gradien
cia EtOAc (20% dén 50%) trong heptan dé thu dugc 3,6 g 2-metyl-6-nitro-4-

(triflometoxy)anilin 4c dudi dang chét rin mau vang.
Tbng hop hop chét trung gian 4d:

B6 sung nhd giot dung dich chita natri nitrit (0,806 g, 11,7 mmol) trong
H,SO4/H20 (2 mL, 1/1) vao dung dich chita 2-metyl-6-nitro-4-(triflometoxy)anilin 4¢
(1,8 g, 7,69 mmol) trong axit axetic (10,9 mL). Hon hop phan ung duge khudy & nhiét
d6 phong trong 30 phat. H>O (22 mL) va ure (0,802 g, 13,4 mmol) dugc bd sung. Sau
10 phut & nhiét do phong, dung dich chira kali iodua (1,7 g, 10,2 mmol) trong H>O (11
mL) duge bd sung nhé giot. Hon hgp phan tng duoc khudy & nhiét do phong trong 30
phut. Chét rin mau vang duoc loc ra, duge ria béng H>O va duoc lam kho dé thu duoc
2,4 g 2-iodo-1-metyl-3-nitro-5-(triflometoxy)benzen 4d.

Tbng hop hop chét trung gian 4e:

B6 sung dung dich chira NH4Cl (2,7 g, 49,9 mmol) trong H20 (30 mL) vao dung
dich chira 2-iodo-1-metyl-3-nitro-5-(triflometoxy)benzen 4d (3,5 g, 10,0 mmol) trong
EtOH (30 mL). Hon hop phén rng dugc gianhiét § nhiét do 50°C. St (2,6 g, 46,9 mmol)
dugc bd sung va hdn hgp phan ing dugc gia nhiét trong didu kién hdi luu trong 40 phut.
Sau khi 1am lanh xubng nhiét d6 phong, hdn hop phan tng dugc loc qua Celite®. Phin
ran dugc ria bang EtOH. Phén loc dugce ¢6 mdt phan trong diéu kién ap sudt giam dé
loai bé EtOH. Phan cin dugc phan chia giita EtOAc va dung dich béo hoa chira NaHCO3

trong nudc. Cac pha dugce tach. Pha hitu co dugc rira bang H20 va nude mudi, duoce lam
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kho trén NaxSOs, dugce loc va duge cd trong diéu kién ap suat giam. Phén can dugc tinh
ché bang k¥ thuét sic ky nhanh trén silicagel st dung gradien ctiia EtOAc (0% dén 25%)
trong heptan dé thu dugc 2,9 g 2-iodo-3-metyl-5-(triflometoxy)anilin 4¢ dudi dang dau

mau vang.
Téng hop hop chit trung gian 4f:

Dung dich chira 2-iodo-3-metyl-5-(triflometoxy)anilin 4 (2,9 g, 9,1 mmol) trong
trietylamin (23 mL) dugc loai  Khi bing argon trong 15 phut
Diclobis(triphenylphosphin)paladi(Il) (0,327 g, 0,47 mmol), ddng(T) iodua (0,164 g,
0,86 mmol) va trimetylsilylaxetylen (1,8 mL, 13,1 mmol) dugc bd sung. Hon hop phan
ng duoc gia nhiét & nhiét do 65°C trong 12 gio. Sau khi lam lanh xubng nhiét d6 phong,
hdn hop phan tng dugc pha lodng bang H20 va dugc chiét bang EtOAc (3x). Pha hitu
co duoc thu gom, dugc rira b%mg H,0 va nuéc mudi, duge 1am kho trén NaySOs, duoc
loc va dugc cd trong diéu kién ap sut giam. Phan can dugc tinh ché béng k¥ thuat sic
ky nhanh trén silicagel sir dung gradien cua EtOAc (0% dén 20%) trong heptan dé thu
duoc 2,6 g 3-metyl-5-(triflometoxy)-2-((trimetylsilyl)etynyl)anilin Af duéi dang dau

mau cam.
Tbng hop hop chét trung gian 4g:

Bb sung BuOK (3,1 g, 27,8 mmol) vao dung dich chtra 3-metyl-5-
(triflometoxy)-2-((trimetylsilyl)etynyl)anilin 4f (2,7 g, 9,3 mmol) trong NMP (27 mL).
Hdn hop phan tmg duge gia nhiét & nhi¢t do 80°C trong 4 gi0. Sau khi 1am lanh xudng
nhiét o phong, hdn hop phan tng dugc pha lodng bang H>0 va dugc chiét bang EtOAc
(2x). Pha hitu co dugc thu gom, dugc rira béng H,0 va nuée mudi, duge 1am khd trén
NaS0ys, duge loc va dugce co trong diéu kién ap sut giam. Phan cin dugc tinh ché béng
k¥ thuat sic ky nhanh trén silicagel st dung gradien cua EtOAc (0% dén 20%) trong
heptan dé thu duoc 1,7 g 4-metyl-6-(triflometoxy)-1H-indol 4g dudi dang diu mau cam.
Tbng hop hop chét trung gian 4h:

& nhiét dd 0°C, BH3-Pyridin (1,2 mL, 11,6 mmol) dugc bd sung nhé giot vao
dung dich chira 4-metyl-6-(triflometoxy)-1H-indol 4g (0,5 g, 2,32 mmol) trong EtOH
(3 mL). HC1 6N (6 mL) dugc bd sung tir tir nhé giot trong khi duy tri phan tng nhiét do
du6i 10°C. Han hop duge khudy & nhiét do 0°C trong 3 gio. Nude (12 mL) duge bb
sung va hon hgp dugc bazo héa cho dén khi pH 8-9 bang dung dich dugc c6 chita NaOH
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trong nude (nhiét do phan g duoc gitt dusi 20°C). Hn hop duge chiét bang EtOAc.
Lép hitu co duge rira bﬁng nuée, duge 1am kho trén MgSOs, dugce loc va dung moi duge
lam bay hoi trong didu kién 4p suit giam. Toluen dugc bd sung va dung dich dugc co

trong didu kién ap suit giam dé thu dugc 450 mg 4-metyl-6-(triflometoxy)indolin 4h.
Tbng hop hop chét trung gian 4i:

N,N-Diisopropyletylamin (1,58 mL, 9,57 mmol) dugc bd sung vao dung dich
chira axit 2-((3-(4-(tert-butoxy)-4-oxobutoxy)-5-metoxyphenyl)amino)-2-(4-
clophenyl)axetic 2¢ (1,44 g, 3,19) va 4-metyl-6-(triflometoxy)indolin 4h (846 mg, 3,51
mmol) trong DMF khé (30 mL). HATU (1,82 g, 4,78 mmol) dugc bd sung va hdn hop
phan Gng dugc khudy & nhiét d6 phong trong 2 gio. Hon hop phan ng dugc rét vao
nudc (400 mL) va huyén phi tring duoc chiét bang EtOAc. Lép nude duge 1am bio
hoa bang cach bd sung NaCl va duge chiét lai bing EtOAc. Lép hitu co da thu gom
duoc rira bang nude mubi, nuée, duge 1am kho trén MgSO4 va dugce lam bay hoi trong
didu kién 4p suét giam. Phén cin dugc tinh ché bang k¥ thuat sic ky cot trén silicagel
(100 g) sir dung gradien ciia EtOAC:EtOH (3:1)/heptan 0/100 to 60/40. Phan san pham
dugc thu gom va dugc 1am bay hoi trong didu kién 4p suét giam. Phan cin (1,47 g) duge
tinh ché thong qua HPLC didu ché (pha tinh: RP XBridge® Prep C18 OBD — 10 pm,
50 x 150 mm, pha ddng: 0,25% NHsHCOj3 solution trong nudc, CH;CN). Phin san phim
dugc thu gom va duge lam bay hoi trong didu kién 4p suat giam dé tao ra tert-butyl 4-
(3-((1-(4-clophenyl)-2-(4-metyl-6-(triflometoxy)indolin-1 -yl)-2-oxoetyl)amino)-5-

metoxyphenoxy)butanoat 4i (821 mg) duéi dang chét rén mau tring.

Tbng hop hop chét 4 va sut phéan tach khong d6i xtng thanh chét ddng phan d6i anhs 4A
va 4B:

Tert-butyl 4-(3 -(( 1-(4-clophenyl)-2-(4-metyl-6-(triflometoxy)indolin-1-y1)-2-
oxoetyl)amino)-5-metoxyphenoxy)butanoat 4i (821 mg, 1,27 mmol) dugc tron véi HCI
4M trong dioxan (9,5 mL) va hdn hop duge khqu & nhiét o nhiét do phong trong 15
gid. Khi nito dugc sui bot thong qua hdn hop phan tng trong 30 phut. Dung moi dugc
1am bay hoi trong diéu kién &p sudt giam d¢ thu dwoc axit 4-(3-((1-(4-clophenyl)-2-(4-
metyl-6-(triflometyl)indolin-1-yl)-2-oxoetyl)amino)-5 -metoxyphenoxy)butanoic (hop
chét 4, 750 mg) duéi dang chét rén mau tring nhat.
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Chét ddng phan dbi anh ciia hop chit 4 (750 mg) dugc tach thong qua SFC khong
d6i xtmg didu ché (pha tinh: Chiralcel® Diacel OD 20 x 250 mm, pha dong: CO», EtOH
+0,4% iPrNH>). Phin san phém duoc thu gom va dugc lam bay hoi trong didu kién ap
sut giam dé thu dugc Chét ddng phan db6i anh 4A 1am san pham dugc rira giai tha nhét
va Chét ddng phan ddi anh 4B 1am san phim duoc rira gidi thi hai. Cac phén cin duge
tron bang EtOAc va nuéc. Hon hop duge axit hoa dén pH 1-2 bang HCI IN. Cac 16p
dugc tach va 16p nudce dugc chiét hai 14n bang EtOAc. C4c 16p hitu co da thu gom duoc
ria bf?mg nuée, duge 1am kho trén MgSOs, dugc loc, va dugce lam bay hoi trong diéu
kién 4p suét giam. Phéan can dugc lam khd trong chan khong & nhiét do 50°C dé thu
duoc chit ddng phan d6i anh 4A (213 mg) va chét ddng phan ddi anh 4B (194 mg) twong
ung.

Hop chét 4:

'H NMR (360 MHz, DMSO-ds) & ppm 1,87 (quin, J=7,0 Hz, 2 H) 2,20 (s, 3 H)
2,33 (t, J=7,1 Hz, 2 H) 2,98 - 3,16 (m, 2 H) 3,61 (s, 3 H) 3,84 (t, /=6,4 Hz, 2 H) 4,04
(td, J=10,4, 7,0 Hz, 1 H) 4,53 (td, J=10,3, 6,4 Hz, 1 H) 5,56 (d, J=9,1 Hz, 1 H) 5,76 (t,
J=2,0 Hz, 1 H) 5,91 - 5,98 (m, 2 H) 6,45 (d, J=8,8 Hz, 1 H) 6,87 (s, 1 H) 7,38 - 7,47 (m,
2 H) 7,50 - 7,61 (m, 2 H) 7,89 (s, 1 H) 12,18 (br s, 1 H)

LC/MS (phwong phap LC-C): Rt 1,14 min, MH* 593
Chét ddng phan db6i anh 4A:

'H NMR (360 MHz, DMSO-de) & ppm 1,87 (quin, J=6,9 Hz, 2 H) 2,20 (s, 3 H)
2,34 (t, J=7,3 Hz, 2 H) 2,98 - 3,16 (m, 2 H) 3,62 (s, 3 H) 3,85 (t, J=6,4 Hz, 2 H) 4,05
(td, J=10,4, 7,0 Hz, 1 H) 4,53 (td, J=10,3, 6,4 Hz, 1 H) 5,56 (d, /=8,8 Hz, 1 H) 5,76 (t,
J=1,8 Hz, 1 H) 5,91 - 5,99 (m, 2 H) 6,45 (d, J=8,8 Hz, 1 H) 6,88 (s, 1 H) 7,38 - 7,49 (m,
2 H)7,51-7,61(m,2H)7,89 (s, 1 H) 12,17 (brs, 1 H)

LC/MS (phuong phap LC-C): R¢ 1,29 min, MH" 593

[a]p?: -39,6° (¢ 0,455, DMF)

SFC khong déi xémg (phuong phap SFC-C): R¢ 3,34 min, MH" 593 d0 tinh khiét
khong dbi xtmg 100%.

Chét dbng phéan dbi anh 4B:
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'H NMR (360 MHz, DMSO-ds) & ppm 1,88 (quin, J=6,9 Hz, 2 H) 2,20 (s, 3 H)
2,34 (t, J=7,1 Hz, 2 H) 2,98 - 3,16 (m, 2 H) 3,62 (s, 3 H) 3,85 (t, /=6,4 Hz, 2 H) 4,05
(td, J=10,3, 7,1 Hz, 1 H) 4,53 (td, /=10,2, 6,6 Hz, 1 H) 5,56 (d, /=88 Hz, 1 H) 5,76 (1,
J=1,8 Hz, 1 H) 5,92 - 5,99 (m, 2 H) 6,46 (d, J=8,8 Hz, 1 H) 6,88 (s, 1 1) 7,38 - 7,49 (m,
2H) 7,50 - 7,63 (m, 2 H) 7,89 (s, 1 H) 12,16 (br s, 1 H)

LC/MS (phuong phép LC-C): Rt 1,30 min, MH" 593

[o]p2: +43,7° (¢ 0,38, DMF)

SFC khong déi xtng (phuong phap SFC-C): R¢ 3,16 min, MH* 593 d9 tinh khiét
khong d6i xting 100%.
Vi du 5: Téng hop axit 4-(3-((1-(4-clophenyl)-2-(5-flo-6-(triflometoxy)indolin-1-yl)-2-
oxoetyl)amino)-5-metoxyphenoxy)butanoic (hop chit 5) va sy phan tach khong dbi
xtng thanh chat ddng phan dbi anh 5A va 5B.

/
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OMe Phan tach khong
HCI (4M trong dloxan) dbi ximg  opa dbng phan déi anh
it 18h 5AvasB

F*DO it

Tbng hop hop chét trung gian Sa:

Dung dich chitra 4-bromo-2-flo-1-(triflometoxy)benzen [CAS 105529-5 8-6]
(98,7 g, 381,1 mmol) trong HxSO4 dugc cd (98%, 200 mL), dugc 1am lanh xuéng 0°C
v6i bé 84. KNO;s (43,0 g, 425,3 mmol) bd sung ting phan. Sau khi bd sung, bé 84 duogc
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loai bé va hdn hop duoc khudy & nhiét do nhiét do phong trong 16 gid. Hon hop phan
tmg dugc rét vao nude 84 (2 L) trong khi khudy. Hon hop dugc chiét bing CH>Cl, (3x
500 mL). Céc 16p hitu co 84 thu gom duoc rira bang dung dich NaHCO3 nuge bdo hoa
(2x 500 mL), nudc mubi (500 mL), dugc 1am khd trén MgSOs, dugc loc va duge cd
trong diéu kién 4p sut giam 9é thu dugc 1-bromo-5-flo-2-nitro-4-(triflometoxy)benzen
5a(117,2 g), dugc su dung trong bude tiép theo khong can tinh ché thém.

Téng hop hop chét trung gian 5b:

B6 sung bot ion khir (64,3 g, 1,15 mol) trong didu kién khi N2 vao huyén phu da
khudy chira 1-bromo-5-flo-2-nitro-4-(triflometoxy)benzen 5a (70,0 g, 230 mmol) va
NH,CI (123,2 g, 2,30 mol) trong iPrOH (1 L) va nu6e (330 mL). Hon hop phan tGng
dugc khudy & 60°C trong 16 gio. Hon hop phén ting dugce pha loang bang EtOAc (1 L)
va duogc loc qua Celite®. Phin loc dugc co trong didu kién ap sut giam. Phén cin duoc
phén chia gitta EtOAc (1 L) va nuée (800 mL). Céc 16p dugce tach va pha hitu co duge
ria béng nuée mudi (1 L), duge 1am khd trén MgSO4, dugc loc va duge ¢o trong diéu
kién 4p suét giam. Phan ciin duoc tinh ché bing cach chung cAttrong diéu kién 4p suét
giam (bom diu, b.p. 60~64°C). 2-Bromo-4-flo-5-(triflometoxy)anilin 5b (47,3 g) dugc
thu dué6i dang dau mau vang.

Tbng hop hop chét trung gian 5c:

B4 sung Cul (1,28 g, 6,72 mmol) va Pd(PPhs).Cl> (2,40 g, 3,42 mmol) vao hdn
hop cha 2-bromo-4-flo-5-(triflometoxy)anilin 5b (18,4 g, 67,2 mmol) va
etynyl(trimetyl)silan (19,9 g, 202,4 mmol, 28,00 mL) trong Et:N (300 mL). Hon hop
phan tmg duoc gia nhiét tfong diéu kién khi N, & nhiét do 90°C trong 16 gio. Sau khi
]am lanh xudng nhiét do phong, hon hop duoc pha loang biang MTBE (300 mL) va dugc
loc qua Celite®. Phéan loc duogc ¢ trong diéu kién ap suit giam. Phin cin duge tinh ché
bang k¥ thuat sdc ky nhanh trén silicagel (ISCO®, 220 g SepaFlash® cdt nhanh Silica,
dung moi rua giai hép: gradien 0 dén 5% EtOAc trong ete dau mé @100mL/phut). 4-
flo-5-(triflometoxy)-2-((trimetylsilyl)etynyl)anilin 5c (16,1 g, do tinh khiét 90%) dugc

thu dudi dang diu mau nau.

Tbng hop hop chét trung gian 5d:
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Hbn hop chta 4-flo-5-(triflometoxy)-2-((trimetylsilyl)etynyl)anilin 5¢ (16,1 g,
55,3 mmol) va tBuOK (18,6 g, 165,8 mmol) trong NMP (220,00 mL) dugc gia nhiét &
nhiét d6 90°C trong 16 gid trong didu kién khi N2. Sau khi 1am lanh xubng nhiét do
phong, hdn hop phén tng dugc rét vao nude da (1 L) va duoc chiét baing MTBE (3x
300mL). Pha hitu co da thu gom duoc rira bing nuée (2x 200 mL), nude mudi (300 mL),
dugc 1am kho trén MgSOy4, dugc loc va dugc ¢d trong diéu kién ap suét giam. Phén cin
duoc tinh ché bang ky thuat sdc ky nhanh trén silicagel (ISCO®, 120 g cot nhanh
SepaFlash® Silica, dung moi rira giai hép: gradien 0 dén 5% EtOAc trong ete dau mé
@ 85 mL/phut) dé thu dugc san phém 5-flo-6-(triflometoxy)-1H-indol 5d (11 g) dudi
dang diu mau xanh 14 thAm. Phin cin dugc két hop véi phﬁn khac (téng luong = 17,2
g) va duogc tinh ché thém bang cach chung cAttrong diéu kién 4ap sut giam (bom dau,
b.p. 60~64°C) dé tao ra 5-flo-6-(triflometoxy)-1H-indol 5d (14,7 g, d¢ tinh khiét 95%)

duéi dang dau khong mau.
Tbng hop hop chét trung gian Se:

O nhiét d6 0°C, BHs-pyridin (13,8 mL, 136,9 mmol) dugc b sung nho giot vao
dung dich chtra 5-flo-6-(triflometoxy)-1H-indol 5d (6 g, 27,4 mmol) trong EtOH (40
mL). HCI 6N (90 mL) dugc bd sung nhé giot trong khi duy tri nhigt do dudi 10°C. Hén
hop duogc khudy & nhiét do 0°C trong 2 gio. Nude (100 mL) duge bd sung va hdn hop
dugc bazd hoa dén pH 8-9 véi dung dich chira NaOH dugc ¢ trong nude (nhiét d6 phan
umng duogc gitt dudi 20°C). Hon hop duge chiét bang CH,Clo. Lép hitu co dugc rira bing
nuée, dugc 1am kho trén MgS0s, duge loc va dung mdi duge lam bay hoi trong diéu
kién &p sut giam. Toluen dugc bd sung va dung dich dugc ¢ trong didu kién ap suét
giam 88 thu dugc 5,52 g 5-flo-6-(triflometoxy)indolin Se. Hop chét dugc st dung trong
budc phan ing tiép theo khong can tinh ché thém.

Tbng hop hop chét trung gian 5f:

B6 sung EDCI (0,51 g, 2,7 mmol) vao hdn hop chira axit 2-bromo-2-(4-
clophenyl)axetic [CAS 3381-73-5] (0,61 g, 2,4 mmol), 5-flo-6-(triflometoxy)indolin Se
(0,55 g , 2,2 mmol) va DMAP (0,027 g, 0,22 mmol) trong CH,Cl, (14 mL). Hon hop
duge khudy & nhiét do nhiét do phong trong 18 gid. Hon hop duge pha lodng bang dung
dich K2CO3 10% trong nuGe. Céc 16p duogce gan. Lop hitu co duge rira biang nuée, duge

1am kho trén MgSOs, dugc loc va dung mdi duge cb trong didu kién 4p suét giam dé thu
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dugc 2-bromo-2-(4-clophenyl)-1-(5-flo-6-(triflometoxy)indolin-1-yl)etanon 5f (1,1 g,

diu mau tim). Hop chit dugc st dung trong budce tiép theo khong can tinh ché thém.
Téng hop hop chit trung gian 5g:

Hdn hop chira 2-bromo-2-(4-clophenyl)-1-(5-flo-6-(triflometoxy)indolin-1-
yl)etanon 5f (1,1 g, 2,2 mmol), fert-butyl 4-(3-amino-5-metoxyphenoxy)butanoat 1a
(1,0 g, 3,3 mmol) va diisopropyletylamin (1,5 mL, 8,7 mmol) trong CH3;CN (29 mL)
duge khudy & 80°C trong 18 gio. Hon hop phan tng dugc cd trong didu kién 4p suét
giam. Phan cin dugc tinh ché bang k¥ thuét sic ky nhanh trén silicagel (30 um, 40 g,
heptan/EtOAc gradien 85/15 v6i 75/25). Cac phan chtra hop chit dugc thu gom duoc
mong mudn va dung moi duge co trong didu kién ap sut giam dé thu dugc tert-butyl 4-
(3-((1-(4-clophenyl)-2-(5-ﬂo-6-(triﬂometoxy)indolin-1-yl)-2-0xoetyl)amino)-5-
metoxyphenoxy)butanoat 5g (480 mg, do tinh khiét 57% bdi LC/MS).

Téng hop hop chét 5 va sy phan tach khong déi xtmg thanh chét ddng phéan dbi anh SA
va 5B:

Hon hop chira zerz-butyl 4-(3-((1-(4-clophenyl)-2-(5-flo-6-(triflometoxy)indolin-
1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)butanoat 5g (0,48 g, 0,42 mmol, 57% purity)
trong HCI (4M trong dioxan) (4,6 mL) dugc khudy & nhiét do phong trong 18 gio. Hén
hop dugc cd trong didu kién 4p suét giam, dugc hép thu trong EtsN (5 mL) va dugc ¢o
lai trong chéan khong. Phén cén dugc tinh ché bang k¥ thuat sdc ky nhanh trén silicagel
(30 um, 24 g, CHyClo/ MeOH gradien 99/1 vi 96/4). Phén tinh khiét duoc thu gom va
dugc lam bay hoi dén kh. Phén cin (150 mg) cling dugc tinh ché thong qua HPLC pha
dao (pha tinh: YMC-actus Triart-C18 10 pm 30 x 150mm, pha dong: gradien tir 65%
NH4HCO3 0,2%, 35% CH3CN véi 25% NHsHCO; 0,2%, 75% CH3CN) dé thu dugc axit
4-(3-((1-(4-clophenyl)-2-(5-flo-6-(triflometoxy)indolin-1 -yl)-2-oxoetyl)amino)-5-
metoxyphenoxy)butanoic (hop chit 5, 71 mg). Chét ddng phan dbi anh (55 mg) dugc
tach thong qua SFC khong d6i xtmg (pha tinh: Chiralcel® OD-H 5 pm 250 x 20 mm,
pha dong: 55% CO», 45% MeOH) dé thu duoc, sau khi lam khd lanh tir hdn hop dung
mbi chira CH;CN/nuéce chit ddng phan déi anh duoc rita giai tht nhat SA (25 mg, chat

rén mau tréng) va chit ddng phan dbi anh dugc rira giai thi hai 5B (25 mg, chét rin mau

trang).
Hop chét 5:
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I'H NMR (500 MHz, DMSO-ds) 8 ppm 1,86 (quin, J=6,70 Hz, 2 H) 2,24 - 2,43
(m, 2 H) 3,06 - 3,25 (m, 2 H) 3,61 (s, 3H) 3,84 (br t, J=6,31 Hz, 2 H) 3,94 - 4,13 (m, 1
H) 4,46 - 4,57 (m, 1 H) 5,56 (br d, J=8,83 Hz, 1 H) 5,75 (s, 1 H) 5,93 (s, 1 H) 5,95 (s, 1
H) 6,45 (br d, J=8,83 Hz, 1 H) 7,44 (br d, /=8,20 Hz, 3 H) 7,54 (br d, /=8,20 Hz, 2 H)
8,16 (br d, J=6,62 Hz, 1 H) 12,12 (br s, 1H)

LC/MS (phuong phap LC-A): Rt 3,00 min, MH" 597
Chét ddng phén ddi anh 5A:

'H NMR (500 MHz, DMSO-ds) & ppm 1,86 (quin, J=6,94 Hz, 2 H) 2,25 - 2,44
(m, 2 H) 3,06 - 3,26 (m, 2 H) 3,61 (s, 3 H) 3,84 (t, J=6,46 Hz, 2 H) 4,05 (td, J=10,32,
7,09 Hz, 1 H) 4,48 - 4,55 (m, 1 H) 5,56 (d, J=8,83 Hz, 1 H) 5,76 (t, J=1,89 Hz, 1 H)
5.94 (br d, /~11,98 Hz, 2 H) 6,45 (d, J=8,83 Hz, 1 H) 7,42 - 7,46 (m, 3 H) 7,54 (d.
J=8,20 Hz, 2 H) 8,16 (br d, J=6,94 Hz, 1 H) 12,01 (br s, 1H)

LC/MS (phuong phap LC-A): R; 3,00 min, MH" 597

[a]p?: -35,8° (¢ 0,257, DMF)

SFC khong d6i xtng (phuong phap SFC-H): R¢ 1,34 min, MH* 597 d6 tinh khiét
khong dbi xang 100%.
Chét ddng phén ddi anh 5B:

'HNMR (500 MHz, DMSO-de) & ppm 1,85 (quin, J=6,86 Hz, 2 H) 2,27 (t, /=7,25
Hz, 2 H) 3,10 - 3,31 (m, 2 H) 3,61 (s, 3 H) 3,78 - 3,90 (m, 2 H) 4,05 (td, /10,40, 7,25
Hz, 1 H) 4,52 (td, J=10,32, 6,46 Hz, 1 H) 5,57 (d, J=8,83 Hz, 1 H) 5,75 (t, J=1,89 Hz,
1 H) 5,94 (br d, J=16,39 Hz, 2 H) 6,45 (d, J=8,83 Hz, 1 H) 7,41 - 7,46 (m, 3 H) 7,55 (d,
J=8.51 Hz, 2 H) 8,16 (br d, /=6,94 Hz, 1 H)

LC/MS (phuong phép LC-A): R 3,00 min, MH* 597

[o]p2: +52,8° (¢ 0,231, DMF)

SFC khong dbi ximg (phuong phap SFC-H): R¢ 3,14 min, MH" 597 d0 tinh khiét
khong dbi xtmg 100%. |

Vi du 6: tong hop axit 4-(3-((1-(4-flo-2-metoxyphenyl)-2-0x0-2-(6-
(triﬂometoxy)indolin—1-yl)etyl)amino)-S-metoxyphenoxy)butanoic (hop chit 6) va su
phén tich khong déi xtmg thanh chét ddng phan ddi anh 6A va 6B.
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Tbng hop hop chét trung gian 6a:

Hdn hop chira axit 6-(triflometoxy)indolin [CAS 959235-95-1] (2 g, 9,84 mmol),
2-(4-flo-2-metoxyphenyl)axetic [CAS 886498-61-9] (2,17 g, 10,8 mmol), HATU (5,62
g, 14,8 mmol) va diisopropyletylamin (4,9 mL, 29,5 mmol) trong DMF (20 mL) dugc
khudy & nhiét do phong trong 3 gio. Nudc va da duoc bd sung va két tiia duge loc ra va
duoc lam kho dé thu dugc 2-(4-flo-2-metoxyphenyl)-1-(6-(triflometoxy)indolin-1-
yl)etanon 6a (3,44 g).

Tbng hop hop chét trung gian 6b:

O nhiét do -78°C trong dong N», LiHMDS (18,7 mL, 18,7 mmol) dugc bd sung
nhd giot vao hdn hop chira 2-(4-flo-2-metoxyphenyl)-1-(6-(triflometoxy)indolin-1-
yl)etanon 6a (3,44 g, 9,32 mmol) trong THF (45 mL). TMSCI (1,42 mL, 11,2 mmol)
duoc bd sung nhod giot. Hon hop duge khudy trong 15 phat & nhiét do -78°C va N-
bromosuxinimit (1,83 g, 10,2 mmol) trong THF (35 mL) dugc bd sung nhé giot. Sau
khi khudy trong 2 gi' & nhiét 4o -78°C, phan tmg dugc dimg bang dung dich NH4ClI bao
hoa. Hon hop dugc chiét b%mg EtOAc, dugc 1am kho trén MgSOs, dugce loc va dung moi
dugc ¢ trong diéu kién &p suét giam dé thu dugc 2-bromo-2-(4-flo-2-metoxyphenyl)-
1-(6-~(triflometoxy)indolin-1-yl)etanon 6b (4,48 g). Hop chét thd duoc st dung khong

cAn thém budc tinh ché trong bude tiép theo.
Téng hop hop chét trung gian 6c¢:

Hon hop chia 2-bromo-2-(4-flo-2-metoxyphenyl)-1-(6-(triflometoxy)indolin-1-
yl)etanon 6b (2,0 g, 4,46 mmol), zers-butyl 4-(3-amino-5-metoxyphenoxy)butanoat la
(1,26 g, 4,46 mmol) va diisopropyletylamin (1,15 mL, 6,69 mmol) trong CH3CN (45
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mL) dugc khudy & 80°C trong 5 gid. Hon hop phéan tng dugc cd trong didu kién 4p sut
giam. Phan cn dugc tinh ché bang k¥ thuat sic ky nhanh trén silicagel (15-40 pm, 40
g, heptan/EtOAc 85/15). Cac phén chira hop chit mong muén duge thu gom va dung
mdi dugc cb trong diéu kién 4p sudt giam dé thu duoc fert-butyl 4-(3-((1-(4-flo-2-
metoxyphenyl)-2-oxo-2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5-
metoxyphenoxy)butanoat 6¢ (1,6 g, o tinh khiét 67% béi LC/MS).

Tbng hop hop chét 6 va su phan tach khong d6i xtmg thanh chét d6ng phan dbi anh 6A
va 6B:

Dung dich chtta tert-butyl —4-(3-((1-(4-flo-2-metoxyphenyl)-2-0x0-2-(6-
(triflometoxy)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoat 6¢ (1,5 g, 2,31
mmol) trong HCI (4M trong dioxan) (15 mL) dugc khudy & 5°C trong 2 gio va ¢ nhiét
do phong trong 3 gi¢. Dung moi duge cd trong didu kién 4p suét giam va NaOH 3N
dugc bd sung cho dén khi d pH trung tinh duge thu. Dung dich duge chiét bang EtOAc.
Lép hitu co duge 1am kho trén MgSOs, dugc loc va dugce co trong didu kién 4p sut
giam. Phin cin dugc tinh ché bang k¥ thuat sdc ky nhanh trén silicagel (20-45 pm, 40
g, CH,Clo/MeOH gradien 99,5/0,5 v6i 95/5). Phén tinh khiét dugc thu gom va dung moi
dugc cd trong diéu kién ap sudt giam dé tao ra hop chét 6 (646 mg). Phan nhé dugc két
tinh tir CH3CN/diisopropyl ete dé thu dugc axit 4-(3-((1-(4-flo-2-metoxyphenyl)-2-oxo-
2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoic (hop chét 6, 35
mg). Luong con lai (600 mg) duoc st dung dé phan tach khong ddi xtng chét dong phan
db1 anh théng qua SFC khong d6i xtng (pha tinh: Chiralcel® OD-H 5 pm 250 x 20 mm,
pha dong: 60% CO2, 40% MeOH). Dé tao ra Chét ddng phan doi anh 6A 1am san pham
dugc rira gial thir nht va Chét dong phan d6i anh 6B 1am san pham duoc rira giai tht
hai. Céc chét ddng phéan ddi anh dugc tinh ché thém bang sic ky nhanh trén silicagel
(20-45 pm, 12 g, CH,CL/MeOH gradien 100/0 v6i 95/5). Phén tinh khiét dugc thu gom
va dung moi dugc co trong didu kién 4p suét giam dé thu dugc, sau khi hoa ctiing trong
diisopropyl ete/pentan (+ mdt vai giot CH3CN), chit ddng phan d6i anh 6A (108 mg) va
chit ddng phan d6i anh 6B (108 mg), tuong Gmg.

Hop chét 6:

'HNMR (400 MHz, DMSO-ds) 8 ppm 1,87 (quin, J=6,82 Hz, 2 H) 2,33 (t,/~7,33
Hz, 2 H) 3,08 - 3,27 (m, 2 H) 3,61 (s, 3 H) 3,78 - 3,91 (m, 5 H) 3,92 - 4,02 (m, 1 H) 4,33
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- 4,42 (m, 1 H) 5,59 (d, /=8,59 Hz, 1 H) 5,75 (s, 1 H) 5,87 (br d, J=7,07 Hz, 2 H) 6,39
(br d, /=8,59 Hz, 1 H) 6,78 (td, J=8,46, 2,27 Hz, 1 H) 6,94 - 7,02 (m, 2 H) 7,29 - 7.35
(m, 2 H) 8,03 (s, 1 H) 12,14 (brs, 1 H)

LC/MS (phuong phap LC-B): Rt 2,76 min, MH" 593
Diém néng chay: 164°C
Chét dbng phan ddi anh 6A:

'H NMR (500 MHz, DMSO-ds) 8 ppm 1,87 (quin, J=6,78 Hz, 2 H) 2,31 - 2,47
(m, 2 H) 3,10 - 3,28 (m, 2 H) 3,62 (s, 3 H) 3,80 - 3,93 (m, 5 H) 3,93 - 4,06 (m, 1 H) 4,33
- 4,44 (m, 1 H) 5,59 (br d, J=8,51 Hz, 1 H) 5,76 (s, 1 H) 5,88 (br d, J=8,83 Hz, 2 H) 6,39
(br d, /~8,83 Hz, 1 H) 6,79 (td, J=8,43, 2,05 Hz, 1 H) 6,95 - 7,04 (m, 2 H) 7,30 - 7,37
(m, 2 H) 8,03 (s, 1 H) 12,16 (br s, 1 H)

LC/MS (phuong phap LC-A): Rt 2,86 min, MH" 593
[a]p?’: -37,3° (¢ 0,255, DMF)

SFC khong dbi xtng (phuong phép SFC-I): R 1,03 min, MH" 593 d¢ tinh khiét
khong d6i xting 100%.
Chét ddng phan ddi anh 6B:

IH NMR (500 MHz, DMSO-ds)  ppm 1,87 (quin, J=6,86 Hz, 2 H) 2,30 - 2,45
(m, 2 H) 3,09 - 3,26 (m, 2 H) 3,62 (s, 3 H) 3,80 - 3,93 (m, 5 H) 3,93 - 4,06 (m, 1 H) 4,33
- 4,44 (m, 1 H) 5,59 (br d, J/=8,51 Hz, 1 H) 5,76 (s, 1 H) 5,88 (br d, J=8,83 Hz, 2 H) 6,39
(br d, J=8,51 Hz, 1 H) 6,79 (td, J=8,43, 2,05 Hz, 1 H) 6,95 - 7,04 (m, 2 H) 7,30 - 7,37
(m, 2 H) 8,03 (brs, 1 H), 12,18 (br s, 1H)

LC/MS (phuong phap LC-A): R; 2,88 min, MH" 593

[a]p®: +32,7° (¢ 0,294, DMF)

SFC khong déi ximg (phuong phap SFC-): Re 1,82 min, MH* 593 d tinh khiét
khong d6i xtmg 99,56%.

Vi du 7: tbng  hop axit 4-(3-((1-(4-clophenyl)-1-deuterio-2-0x0-2-(6-
(triﬂometoxy)indolin-1-yl)etyl)amino)-S—metoxyphenoxy)butanoic (hop chit 7-D) va
su phan tach khong d6i xtng thanh chét ddng phan ddi anh 7A-D va 7B-D
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Tong hop hop chat trung gian 7a:

Hdn hop chira axit 6-(triflometoxy)indolin [CAS 95923 5-95-11(2 g, 9,84 mmol),
2-(4-clophenyl)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) duoc khudy & nhiét
dd phong trong 12 gio. Nudc duge bd sung va két tia duoc loc ra. Phan cin duge hép
thu bang EtOAc. Dung dich hitu co duge ria bang 10% dung dich nudc chira K2COs,
nuée mudi, duge 1am khd trén MgSOs, dugc loc va dung moéi dugce lam bay hoi trong
didu kién 4p suét giam. Phan cin duge tinh ché bang sdc ky trén silicagel (15-40 pm, 80
g, heptan/EtOAc gradien 90/10 vé6i 60/40). Phén tinh khiét dugc thu gom va dung moi
dugc b trong didu kién 4p sudt giam dé thu dugc 2-(4-clophenyl)-1-(6-
(triflometoxy)indolin-1-yl)etanon 7a (3 g).

-42-



37541

Tbng hop hop chét trung gian 7b:

G nhiét do -78°C, trong dong N, LIHMDS 1,5 M trong THF (11,2 mL, 16,9
mmol) duoc bd sung nhd giot vao hdén hop chtta 2-(4-clophenyl)-1-(6-
(triflometoxy)indolin-1-yl)etanon 7a (3 g, 8,43 mmol) trong THF (50 mL). Hon hop
duge khudy trong 15 phit ¢ nhiét do -78°C va dung dich chira N-bromosuxinimit (1,65
g, 9,3 mmol) trong THF (30 mL) dugc bd sung nhé giot. Sau khi khudy trong 2 gio &
nhiét do -78°C, phan ing dugc dung bang dung dich bdo hoa chira NH4Cl. Hoén hop
duogc chiét bang EtOAc. Lép hitu co dugce tach, duge lam kho trén MgSOs, dugce loc va
dung mdi dugc lam bay hoi trong didu kién 4p suét giam dé thu dugc 2-bromo-2-(4-
clophenyl)-1-(6-(triflometoxy)indolin-1-yl)etanon 7b (3,6 g). Hop chét duoc st dung

nhu vay trong budc tiép theo.
Téng hop hop chét trung gian 7c:

Hon hop chita 2-bromo-2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-yl)etanon
7b (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 CH;CN (80 mL) dugc khudy
& 70°C trong 4 gid. Hon hop dugc co trong didu kién 4p suét giam, duge pha loang bang
EtOAc, va dugc ria bé‘mg HC1 1N va nuédc. Pha hitu co dugce tach, duge lam kho trén
MgSOs4, dugce loc va dung moi duge lam bay hoi trong diéu kién &p suét giam. Hop chét
duoc tinh ché bang sdc ky nhanh trén silicagel (15-40 um, 120 g, heptan/EtOAc 80/20).
Phan tinh khiét dugc thu gom va dugc 1am bay hoi dén kho dé thu dugc, sau khi tinh
ché tr diisopropyl ete, tert-butyl 4-(3-((1-(4-clophenyl)-2-0x0-2-(6-(triflo-
metoxy)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoat 7¢ (2,6 g).

Tbng hop hop chit 7 va su phan tach khong d6i xang thanh chét ddng phan d6i anh 7A
va 7B:

Dung dich chura tert-butyl 4-(3-((1-(4-clophenyl)-2-oxo-2-(6-(triflometoxy)-
indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoat 7¢ (2,4 g, 3,8 mmol) trong HCI
(4M trong dioxan) (24 mL) dugc khudy & 5°C trong 3 gi va ¢ nhi¢t do phong trong 3
gidr. Két tiia dugc loc ra va duge lam kho dé thu dwoc axit 4-(3-((1-(4-clophenyl)-2-oxo-
2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)butanoic lam mudi HCI
(hop chét 7, 2 g, 0,8 duong lugng HCI, 0,07 duong lugng H>0). Hop chat 7 (2 g, mubi
HCI) duoc trung hoa trude khi phan tach khong ddi xtmg bang viéc xtt ly dung dich
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chira Hop chét 7 (mubi HCI) bang NaOH 1N va 1am bay hoi 16p hitu co trong didu kién
ap suét giam. Chét ddng phan dbi anh dugc tach thong qua SFC khong d6i xtmg diéu
ché (pha tinh: Chiralcel® OD-H 5 pm 250 x 30 mm, pha dong: 50% CO2, 50% iPrOH
(+ 0,3% iPrNH))) va duge tinh ché thém thong qua SFC khong dbi xtg diéu ché (pha
tinh: Cyano® 6 pm 150 x 21,2 mm, pha ddng: 80% COa, 20% MeOH (+ 0,3% iPrNH>)).
Phan san phdm dugc thu gom va dugc lam bay hoi trong didu kién 4p sudt giam. Hai
chét ddng phan dbi anh duoc hép thu bang EtOAc va dugc rira bang HCI IN. Lép hitu
co duge tach, duge 1am kho trén MgSOs, duge loc va dung moi duge lam bay hoi trong
didu kién 4p suét giam. Chét dong phan ddi anh duoc ria giai thir nhét dugc hoa ciing
tir ete/diisopropyl ete d& thu duoc chét ddng phan déi anh 7A (616 mg). Chét dong phan
dbi anh dugc rira giai thir hai duge hoa cung tir ete/diisopropyl ete dé thu dugc chat
ddng phan db6i anh 7B (715 mg).
Hop chét 7:

IH NMR (500 MHz, DMSO-d6) 8 ppm 1,87 (quin, J=6,9 Hz, 2 H) 2,34 (t, /=73
Hz, 2 H) 3,07 - 3,28 (m, 2 H) 3,62 (s, 3 H) 3,85 (t, /=6,5 Hz, 2 H) 4,04 (td, /~10,5, 7,1
Hz, 1 H) 4,52 (td, J~10,3, 6,5 Hz, 1 H) 5,57 (s, 1 H) 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, /=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 phap LC-B): Rt 2,70 min, MH'
Diém néng chay: 150°C
Chét ddng phéan d6i anh 7A:

IH NMR (500 MHz, DMSO-d6) & ppm 1,87 (quin, J=6,7 Hz, 2 H) 2,34 (br t,
J=73 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 (brs, 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, /=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 (brs, 1 H)

LC/MS (phwong phap LC-A): R¢ 2,95 min, MH" 579
[a]p?’: -48,5° (¢ 0,27, DMF)

SFC khong ddi xtng (phuong phap SFC-D): Rt 1,13 min, MH* 579, d6 tinh khiét
khong d6i xting 100%.
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Chét ddng phan dbi anh 7B:

'H NMR (500 MHz, DMSO-d6) 8 ppm 1,87 (brt, 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, 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, /=10,1 Hz, 2 H) 6,45
(brs, 1 H) 7,01 (br d, /=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, /=8,2 Hz, 2 H) 8,04 (br s, 1 H) 12,12 (brs, 1 H)

LC/MS (phuong phéap LC-A): R 2,94 min, MH" 579
[0]p2%: +42,9° (c 0,28, DMF)

SFC khong d6i xtmg (phuong phap SFC-D): R¢ 2,13 min, MH" 579, d¢ tinh khiét
khong dbi xtmg 100%. |

Tbng hop hop chit dugc doteri hoa 7-D va sy phan tich khong d6i xtmg thanh chat dong
phan d6i anh 7A-D va 7B-D:

Dong(IT) axetat (241 mg, 1,33 mmol) duoc bd sung trong 1 phan vao dung dich
chira chit ddng phan ddi anh 7A (384 mg, 0,663 mmol) trong CH3CN (15 mL) ¢ nhiét
d6 phong. Hon hop phén img dugc gia nhiét trong 6ng bit kin trong 10 vi séng dugc bic
xa & nhiét do 130°C trong 2 gio. Hon hop phan tng dugc lam bay hoi dén kho trong
didu kién éap suit giam va phﬁn cin duoc hép thu bang CH,Cl» va nude. Céc 16p duoc
tach. L6p nude dugce chiét lai bang CH,Cl,. L6p hitu co da thu gom dugc rira bang nudc
mubi va nude, duge 1am kho trén MgSOs, duoc loc, va dugc 1am bay hoi trong diéu kién
ap suat giam. Phén cén, chita hop chét thd trung gian 7d dugc hoa tan trong MeOH (20
mL). Natri xyanoborodeuterit (349 mg, 5,31 mmol) va hai giot axit axetic dugc bd sung
va hdn hop phéan ung dugc khudy & nhiét 6 phong trong 55 gio. B6 sung natri
xyanoborodeuterit (48 mg, 0,663 mmol) va mot vai giot axit axetic duge bd sung va hon
hop phan tng dugc ldlué.yA trong 7 gid & nhiét do phong. Dung mdi duge lam bay hoi
trong diéu kién ap sudt giam. Phan cin dugc tron voi nude va EnO. He théng hai pha
dugc axit héa dén pH 1-2 bang cach bd sung HCI IN. Céc 16p duge tach. Lép nude
dwoc chiét lai bing Et,0. C4c 16p hitu co da thu gom dugc 1am kho trén MgSOs va dung
moi dugc lam bay hoi trong didu kién 4p suét giam. Phén cin dugc 1am kho trong chan
khong & nhiét do 50°C dé thu dugc axit 4-(3-((1-(4-clophenyl)-1-deuterio-2-o0x0-2-(6-
(triflometoxy)indolin- 1-yl)etyl)amino)-5-metoxyphenoxy)butanoic raxemic (hop chét

7-D, 242 mg) dudi dang chét rin mau tring.
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Chét ddng phan dbi anh cta hop chat 7-D (242 mg) duge tach thong qua SFC
didu ché (pha tinh: Kromasil (R,R) Whelk-O1 10/100, pha dong: CO2, EtOH + 0,4%
iPrNH>). Phin san phdm dugc thu gom va duoc lam bay hoi trong didu kién &p suét
giam dé tao ra Chét ddng phan ddi anh 7A-D lam san phim dugc rira giai tha nhét va
Chét ddng phan ddi anh 7B-D lam san pham duoc rira giai thir hai. Cac chét ddng phan
ddi anh dugc trdn véi trong Et,O va nude. Hon hop dugc axit hoa dén pH 1-2 bang HCI
IN. Céc 16p dugc tach va 16p nude duge chiét hai 1an bang Et,O. Céc 16p hitu co da thu
gom duogc rira bﬁng nuée, duge 1lam khd trén MgSOs, dugc loc, dugc lam bay hoi trong
didu kién 4p suét giam va duge lam kho trong chan khdng ¢ nhiét d§ 50°C dé thu duoc
Ch4t ddng phan déi anh 7A-D (85 mg, 92% doteri hoa theo 'H HMR) va Chét dong
phan déi anh 7B-D (77 mg, 92% doteri héa theo 'H HMR) dwéi dang chét rin mau tring
nhat.

Chét ddng phén d6i anh 7A-D:

IH NMR (360 MHz, DMSO-ds) & ppm 1,87 (quin, /=7,0 Hz, 2 H) 2,34 (t, /=7,1
Hz, 2 H) 3,07 - 3,25 (m, 2 H) 3,61 (s, 3 H) 3,84 (t, J=6,4 Hz, 2 H) 4,05 (td, /~10,3, 7,1
Hz, 1 H) 4,52 (td, J/~10,3, 6,4 Hz, 1 H) 5,76 (t, J/~2,0 Hz, 1 H) 5,92 - 5,98 (m, 2 H) 6,45
(s, 1 H) 7,01 (dd, J=8,1, 1,5 Hz, 1 H) 7,33 (d, /=8,1 Hz, 1 H) 7,39 - 7,49 (m, 2 H) 7,51
- 7,60 (m, 2 H) 8,03 (s, 1 H) 12,17 (br s, 1 H)

LC/MS (phwong phap LC-C): R¢ 1,13 min, MH" 580

[o]p: +54,2° (¢ 0,41, DMF)

SFC khong ddi ximg (phuong phap SFC-E): R¢ 5,51 min, MH* 580, d¢ tinh
khiét khong dbi xting 100%.
Chét ddng phén d6i anh 7B-D:

I'H NMR (360 MHz, DMSO-ds) & ppm 1,87 (quin, J=6,9 Hz, 2 H) 2,34 (¢, J=7.3
Hz, 2 H) 3,07 - 3,25 (m, 2 H) 3,61 (s, 3 H) 3,84 (t, J=6,6 Hz, 2 H) 4,05 (td, /<10.4, 7.3
Hz, 1 H) 4,52 (td, J~10,3, 6,4 Hz, 1 H) 5,76 (t, J=2,0 Hz, 1 H) 5,92 - 5,98 (m, 2 H) 6,45
(s, 1 H) 7,01 (dd, /=81, 1,5 Hz, 1 H) 7,33 (d, /=8,1 Hz, 1 H) 7,40 - 7,49 (m, 2 H) 7,51
- 7,62 (m, 2 H) 8,03 (s, 1 H) 12,16 (br s, 1 H)

LC/MS (phwong phap LC-C): Rt 1,10 min, MH" 580
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[o]p2: -50,1° (¢ 0,459, DMF)
SFC khong dbi xtng (phuong phép SFC-E): R; 6,10 min, MH" 580, do tinh khiét
khong dbi xtmg 100%.

Vi du 8: tdong hop axit 4-(3-((1-(4-clo-2-(2-hydroxyetoxy)phenyl)-2-0xo0-2-(6-
(triflometoxy)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoic (hop chit 8).
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Téng hop hop chét trung gian 8a:

B4 sung (2-bromoetoxy)(fert-butyl)dimetylsilan [CAS 86864-60-0] (6,26 mL,
29,1 mmol) vao hdn hgp chira etyl 2-(4-clo-2-hydroxyphenyl)axetat [CAS 1261826-30-
5] (5,2 g, 24,2 mmol) va xesi cacbonat (15,8 g, 48,5 mmol) trong DMF (90 mL) & nhiét
d6 10°C. Hon hop phéan Gng dugc khudy & nhiét 4o phong qua dém. NuGe dugce bd sung

va hdn hop duge chiét béng EtOAc. Pha hitu co dugc 1am kho trén MgSOs, duoc loc va

duogc cd trong diéu kién ap suat giam. Phan cin dugc tinh ché bang k¥ thuat sdc ky
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nhanh trén silicagel (15-40 pm, 80 g, heptan/EtOAc 80/20). Phén tinh khiét duoc thu
gom va dung moi duoc loai bo trong didu kién ap suét giam 6é thu dugc etyl 2-(2-(2-

((tert-butyl-dimetylsilyl)oxy)etoxy)-4-clophenyl)axetat 8a (7,8 g).
Téng hop hop chit trung gian 8b:
B6 sung dung dich chira etyl 2-(2-(2-((fert-butyldimetylsilyl)oxy)-etoxy)-4-

clophenyl)axetat 8a (7,8 g, 20,9 mmol) trong THF (45 mL) vao dung dich 83 lam lanh
(-70°C) chira liti bis(trimetylsilyl)amit 1M trong THF (41,8 mL, 41,8 mmol). Sau khi
khuéy trong 1 gid & nhiét do -70°C, chlorotrimetylsilan (4,24 mL, 33,5 mmol) dugc bd
sung. Hon hop phéan tmg dugc khudy & -70°C trong 15 phat. N-Bromosuxinimit (4,46 g,
25,1 mmol) trong THF (45 mL) dugc bd sung va tiép tuc khudy & nhiét do -55°C trong
2 gid. Hon hop phan tng dugce rot vao H2O va chiét hai 1an bang EtOAc. Lép hitu co
duoc thu gom, dugc lam kho trén MgSOs, duge loc va duge c0 trong diéu kién ap suét
giam 8é thu dugc etyl 2-bromo-2-(2-(2-((tert-butyldimetylsilyl)oxy)-etoxy)-4-
clophenyl)axetat 8b (10,1 g), which dugc st dung trong budce tiép theo khong can tinh

ché thém.
Tbng hop hop chét trung gian 8c:

Hon hgp chua etyl 2-bromo-2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-
clophenyl)axetat 8b (2,0 g, 4,429 mmol), tert-butyl 4-(3-amino-5-metoxy
phenoxy)butanoat 1a (1,62 g, 5,76 mmol) va diisopropyletylamin (1,53 mL, 8,86» mmol)
trong CH3CN (40 mL) dugc khudy & 50°C trong 12 gio. Hon hgp phan tng dugc cd
trong diéu kién ap sudt giam. Phan cin dugc tinh ché bang ky thuat sdc ky nhanh trén
silicagel (15-40 um, 80 g, heptan/EtOAc gradien 85/15 v&i 60/40). Phén tinh khiét duge
thu gom va dung moi dugc cd trong didu kién 4p suét giam 3é thu duoc fert-butyl 4-(3-
((1-(2-(2-((tert-butyldimetylsilyl)-oxy)etoxy)-4-clopheny1)-2-etoxy—2-oxoety1)amino)-
5-metoxyphenoxy)-butanoat 8c (1,1 g).

Tbng hop hop chét trung gian 8d:

Liti hydroxit monohydrat (142 mg, 3,37 mmol) trong nudc (7,5 mL) dugc bd
sung nhé giot vao dung dich chura zert-butyl 4-(3-((1-(2-(2~((tert-butyldimetylsilyl)
oxy)-etoxy)-4-clopheny1)—2-et0xy-2-oxoetyl)amino)-S-metoxyphenoxy)butanoat 8¢
(1,1 g, 1,69 mmol) trong THF/CH30H (1/1) (15 mL) ¢ nhiét d6 10°C. Phan g dugc
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khudy & nhiét do nhiét do phong trong 5 gio, duoc pha loéng bang nudc va 1am lanh
xubng 0°C. Dung dich dwogc axit hoa tir tir dén pH 6-7 bang HCI 0,5N, va dugc chiét
b%mg EtOAc. Lép hitu co duge lam kho trén MgSOs, dugc loc va dung moi dugc ¢o
trong diéu kién 4p sut giam 8& thu duoc axit 2-((3-(4-(tert-butoxy)-4-oxobutoxy)-5-
metoxyphenyl)amino)-2-(2-(2-((tert-butyldimetylsilyl) oxy)etoxy)-4-clophenyl) axetic
8d (675 mg). Hop chit duoc st dung khong can thém buéc tinh ché trong bude tiép theo.

Tbng hop hop chét trung gian 8e:

B6 sung HATU (617 mg, 1,62 mmol), diisopropyletylamin (536 uL, 3,24 mmol)
va 6-(triflometoxy)indolin [CAS 959235-95-1] (220 mg, 1,08 mmol) vao dung dich
chtra axit 2-((3-(4-(terz‘-butoxy)-4-oxobutoxy)-5-metoxyphenyl)amino)-2-(2-(2-((z‘ert—
butyldimetylsilyl)oxy)etoxy)-4-clophenyl) axetic 8d (675 mg, 1,08 mmol) trong DMF
(6 mL). Hdn hgp phéan tng duoc khudy & nhiét d§ phong trong 7 ngay. Hon hop phan
ung was dugc pha loang bang nudc. Két tia duoc loc ra, dugc rira bing nuéc va duge
hép thu bang EtOAc. Lép hitu co dugc rira bang 10% dung dich chira K.CO3 va nuéc,
duoc 1am kho trén MgSO4, dugce loc va dung mdi dugc ¢o trong didu kién 4p suét giam
5é thu dugce fert-butyl 4-(3-((1-(2-(2-((tert—butyldimetylsilyl)oxy)etoxy)-4-c10pheny1)—
2-0x0-2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)butanoat 8¢ (385
mg). Hop chét dugc st dung khong cAn tinh ché thém trong budc phan ung tiép theo.

Téng hop hop chét trung gian 8

Dudi dong N» & nhiét do 5°C, HCI (4M trong dioxan) (1,19 mL, 4,76 mmol)
duoc bd sung nhé gigt vao dung dich chira fert-butyl 4-(3-((1-(2-(2-((tert-
butyldimetylsilyl)oxy)—etoxy)-4-clophenyl)—Z-oxo-Z-(6-(triﬂometoxy)indolin—1—
yl)etyl)amino)-5-metoxyphenoxy)butanoat 8e (385 mg, 0,476 mmol) trong MeOH (5
mL). Phan Ung dugc khudy & nhiét do nhiét do phong trong 1 gio. Hbn hop duogc 1am
lanh xuéng 0°C, duoc bazd hoa béng 10% dung dich nugc chira KoCO3 va duge chiét
béng EtOAc. Pha hitu co duge tach, duge 1am kho trén MgSOs, dugc loc va dung moi
duoc cb trong diéu kién ap sudt giam. Phan cin dugce tinh ché bang k¥ thuat sic ky
nhanh trén silicagel (15-40 pm, 24 g, CH2Cl/MeOH 99/1). Phén tinh khiét dugc thu
gom va dung mdi dugce loai bo trong didu kién ap suét giam 8é thu duge metyl 4-(3-((1-
(4-010-2-(2-hydroxyetoxy)phenyl)-2-oxo-2-(6-(triﬂ0metoxy)indolin- 1-yl)etyl)amino)-
5-metoxyphenoxy)butanoat 8f (99 mg).
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Téng hop hop chit 8:

Liti hydroxit monohydrat (32 mg, 0,76 mmol) trong nuéc (2,5 mL) duge bd sung
nhé giot vao dung dich chtta metyl 4-(3-((1-(4-clo-2-(2-hydroxyetoxy)phenyl)-2-oxo-
2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5-metoxyphenoxy)butanoat 8f (99 mg,
0,152 mmol) trong THF (2,5 mL) & nhiét d6 10°C. Phan Gng dugc khudy & nhiét do
nhiét 40 phong trong 18 gi®, va dugc cd trong diéu kién 4p suét giam. Phén cin duoc
tinh ché bing k¥ thuat sic ky nhanh trén silicagel (20-45 pm, 12 g, CH2Cl/MeOH
gradien 99/1 v6i 90/10). Cac phan chira hop chit mong mudn duge thu gom va dung
moi dugc loai bd trong didu kién ap suit giam. Budc tinh ché thir hai dugc thuc hién
thong qua HPLC pha 840 (pha tinh: YMC-actus Triart-C18 10 pm 30 x 150mm, pha
dong: gradien tir 65% NHsHCOs 0,2%, 35% CH3CN dén 25% NHHCO; 0,2%, 75%
CH;3CN) 8é thu duge, sau khi lam kho lanh tir hdn hop chita nude/CH3CN (8/2), axit 4-
(3-((1-(4-clo-2-(2-hydroxyetoxy)phenyl)-2-oxo-2-(6-(triflometoxy)indolin-1-yl)etyl)
amino)-5-metoxyphenoxy)butanoic (h¢p chét 8, 16 mg).

Hop chét 8:

IH NMR (500 MHz, DMSO-ds) & ppm 1,86 (quin, /=6,86 Hz, 2 H) 2,28 - 2,47
(m, 2 H) 3,10 - 3,27 (m, 2 H) 3,61 (s, 3 H) 3,68 - 3,88 (m, 4 H) 4,06 - 4,23 (m, 3 H) 4,39
(td, J=10,09, 6,62 Hz, 1 H) 5,70 - 5,76 (m, 2 H) 5,91 (br d, /=9,14 Hz, 2 H) 6,44 (d,
J=8,83 Hz, 1 H) 6,99 - 7,03 (m, 2 H) 7,12 (d, /~1,89 Hz, 1 H) 7,34 (d, /=8,20 Hz, 2 H)
8,02 (s, 1 H)

LC/MS (phuong phap LC-B): Rt 2,65 min, MH* 639
Vi du 9: téng hop axit 4-(3-((1-(4-clophenyl)-2-(5-metoxy-6-(triflometyl)-2,3-dihydro-
1H-pyrolo[3,2-b]pyridin-1-yl)-2-oxoety1)amino)-S-metoxyphenoxy)butanoic (hop chét
9).
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Tbng hop hop chét trung gian 9a:

Huyén phtl chira 2-clo-6-metyl-3-(triflometyl)pyridin [CAS 1099597-74-6] (4,8
g, 24,6 mmol trong natri metoxit (25% trong MeOH) (24 mL, 105 mmol) dugc khudy &
nhiét do phong trong 60 gio. Hon hop duoc 6 vao nuéc da va chiét hai 1an bang Et0.
Céc 16p hitu co da thu gom dugce lam kho trén NaSO4, duoc loc va duge ¢ trong didu
kién &p suét giam dé thu dugc 2-metoxy-6-metyl-3-(triflometyl)pyridin 9a (4,69 g). San
phim dugc st dung nhu vay trong budce tiép theo.

Tbng hop hop chét trung gian 9b:

HNO:s (2,32 mL, 49,1 mmol) dugc bd sung nho giot vao dung dich 1am lanh (0°C)
chira 2-metoxy-6-metyl-3-(triflometyl)pyridin 9a (4,69 g, 24,5 mmol) trong HxSO4
(63,3 mL, 1,128 mol). Hon hop phan tng dugc khudy & 50°C trong 60 gio. hdn hop
phan ung dugc rot cén than vao nudc da va hdn hop dugce khudy & nhiét do 0°C trong
30 phut. Phan rin duoc loc ra va dugce rira bang nude dé thu dugc 2-metoxy-6-metyl-5-

nitro-3-(triflometyl)pyridin 9b (4,38 g) dudi dang chét rén mau tring.

Tbng hop hop chét trung gian 9c:
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2-metoxy-6-metyl-5-nitro-3-(triflometyl)pyridin 9b (4,38 g, 18,5 mmol) dugce
hoa tan trong DMF kho (84 mL) dudi khi No. DMF-DMA (12,2 mL, 91,5 mmol) dugc
b sung va hdn hop phan tmg dugc gia nhiét ¢ nhigt do 120°C trong 4 gi0. Sau khi lam
lanh xudng nhiét do phong, hdn hgp duge co trong didu kién 4p suét giam va phén cin
rén duge tinh ché bang k¥ thuat sdc ky cot trén silicagel (120 g) str dung gradien cua ete
dAu mo/EtOAc tir 100/0 dén 60/40). Phin tinh khiét dugc thu gom va dung moi duoc
loai bd trong diu kién 4p suat giam dé thu dugc (E)-2-(6-metoxy-3-nitro-5-

(triflometyl)pyridin-2-yl)-N,N-dimetyletenamin 9c¢ (4,5 g) dudi dang chét ran mau do.
Tbng hop hop chét trung gian 9d:

(E)-2-(6-met0xy-3-nitro-S-(triﬂometyl)pyridin-2-y1)-N,N-dimetyletenamin 9¢
(4,5 g, 15,5 mmol) dugc hoa tan trong toluen (87 mL) trong khi No. Silicagel (4,64 g),
bot sit (8,63 g, 154,5 mmol) va axit axetic (35,4 mL) dugc bd sung va hdn hop phan
ung dugc khudy & 90°C trong 2 gio. Hon hop phan ang duoc loc qua Celite® va phan
rén duoc rira nhidu 1an bang EtOAc. Phan loc da két hop duogc 1am bay hoi va phén cin
duoc tinh ché bang k¥ thuat sic ky cot trén silicagel (ete diu mo/EtOAc gradien 100/0
v6i 65/35) dé thu duge 5-metoxy-6-(triflometyl)-1H-pyrolo[3,2-b]pyridin 9d (3,1 g)

dudi dang chét rin mau vang.
Tbng hop hop chét trung gian 9e:

5-metoxy-6-(triflometyl)-1H-pyrolo[3,2-b]pyridin 9d (2,04 g, 9,44 mmol) dugc
hoa tan trong CH2Clz khd (90 mL) dudi khi N2. DMAP (123 mg, 1,01 mmol) va Boc2O
(2,49 g, 11,4 mmol) duoc bd sung. Hon hop phan tmg dugc khudy trong 30 phut & nhiét
dd phong, dugc ¢ trong didu kién 4p suat giam va phan cin duge tinh ché bang séc ky
cot nhanh trén silicagel (ete dau mo/EtOAc gradien 100/0 v6i 96/4) dé thu duoc tert-
butyl 5-metoxy-6-(triﬂometyl)-1H—pyr010[3,2-b]pyridin-1-carboxylat 9e (2,95 g) dudi
dang chit rin mau tring.
Tbng hop hop chét trung gian 9f:

tert-butyl 5-metoxy-6-(triﬂ0metyl)-1H—pyr010[3,2-b]pyridin—l-carboxylat 9¢
(1,45 g, 4,59 mmol) dugc hoa tan trong EtOH (30 mL) va phan Gng dugc thdi bang nito.
Pd/C (10%) (976 mg, 0,917 mmol) dugc bd sung vao hdn hgp phan tng dugc hydro hoa
qua dém & nhiét do 50°C. Hon hop phan ung dugc lam lanh xubng nhiét do phong va

duoc loc qua Celite®. Banh loc duge rira bang EtOH va phén loc dugc co trong didu
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kién &p suét giam. Phén cin dugc tinh ché bang sic ky cot nhanh (ete dau mo/EtOAc
gradien 100/0 vé&i 95/5) dé thu duoc tert-butyl 5-metoxy-6-(triflometyl)-2,3-dihydro-
1H-pyrolo[3,2-b]pyridin-1-carboxylat 9f (1,2 g) dudi dang chét rén mau tring.

Tbng hop hop chét trung gian 9g:

Dung dich chra fert-butyl 5-metoxy-6-(triflometyl)-2,3-dihydro-1H-pyrolo[3,2-
b]pyridin-1-carboxylat 9f (1,2 g, 3,77 mmol) trong TFA/CH:Cl, (1/1) (19 mL) dugc
khudy & nhiét do phong trong 1 gio. Hon hop phan Gng dugc pha lodng bing CH2Cl,
(60 mL), dugc rtra bing dung dich Na;CO;3 chtra nuéc bdo hoa (60 mL) va nude mubi
(60 mL). Lép hiru co duge 1am kho trén NaxSOs, duoc loc va dugc co trong diéu kién
ap suat giam. Phin cin duoc tinh ché bang sdc ky cot nhanh trén silicagel (40 g, ete dau
mo/EtOAc gradien 80/20 v6i 40/60) dé thu dugc 5-metoxy-6-(triflometyl)-2,3-dihydro-
1H-pyrolo[3,2-b]pyridin 9g (745 mg) dudi dang chét rin mau vang.

Téng hop hop chét trung gian 9h:

5-metoxy-6-(triflometyl)-2,3-dihydro-1H-pyrolo[3,2-b]pyridin 9g (350 mg, 1,60
mmol) duoc hoa tan trong CH2Cla kho (6,5 mL) dudi khi No. DMAP (28 mg, 0,229
mmol) va axit 2-bromo-2-(4-clophenyl) axetic [CAS 3381-73-5] (460 mg, 1,84 mmol)
dugc bd sung. EDCI (383 mg, 1,998 mmol) dugc bd sung va hon hop phan tmg duoc
khudy & nhiét o phong trong 1 gio. Hon hop phan tmg dugc pha lodng bang CH,Cl,
lam lanh xubng 0°C va dung dich nu6c bao hoa chira K2COs duge bd sung. Céc 16p
dugc tach va 16p hitu co dugce rira bang nuéc mudi, duoc 1am kho trén Na;SO4 va duge
¢d trong diéu kién ap suit giam. Phén cin dugc tinh ché bang sic ky cot nhanh trén
silicagel (40 g, ete dau mo/EtOAc gradien 100/0 v6i 60/40). Bude tinh ché tha hai dugc
thuc hién trén silicagel (40 g, toluen/Et20 gradien 100/0 voi 90/10). Budc tinh ché thtr
ba duoc thuc hién (12 g, toluen/EO gradien 98/2 v6i 97/3). Phan tinh khiét dugc thu
gom va dugc cd trong didu kién 4p suit giam dé thu dugc 2-bromo-2-(4-clophenyl)-1-
(5-metoxy-6-(triﬂometyl)-2,3-dihydro-1H-pyr010[3,2-b]pyridin-l-yl)etanon Oh (407
mg) dudi dang bot mau xanh la nhat.

Tbng hop hop chét trung gian 9i:

2-bromo-2-(4-clophenyl)-1-(5-metoxy-6-(triflometyl)-2,3-dihydro- 1H-
pyrolo[3,2-b]pyridin-1-yl)etanon Sh (400 mg, 0,89 mmol) va fert-butyl 4-(3-amino-5-
metoxyphenoxy)butanoat 1a (300 mg, 1,07 mmol) duoc hoa tan trong CH3CN khd (40
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mL) dudi khi N,. Diisopropyletylamin (232 pL, 1,33 mmol) dugce bb sung va hdn hop
phan g dugc gia nhiét dén 70°C trong 36 gid. Hon hgp phan ing dugc pha lodng bang
20 mL EtOAc, va dugc ria béng HCI IM va nuée mudi. L6p hitu co duge 1am kho trén
NazSOs, dugce loc va dugce co trong diéu kién ap suét giam. Phén cin duge tinh ché béng
sdc ky cot nhanh trén silicagel (40 g, toluen/EtOAc gradien 100/0 v6i 94/6). Budc tinh
ché thir hai duoc thuc hién bing k¥ thut sic ky cot trén silicagel (2x12 g, ete dau
mo/axeton gradien 100/0 véi 95/5). PhAn tinh khiét duoc thu gom va dugc ¢ trong didu
kién 4ap suét giam @& thu dugc tert-butyl 4-(3-((1-(4-clophenyl)-2-(5-metoxy-6-
(triflometyl)-2,3-dihydro-1H-pyrolo[3,2-b]pyridin-1-yl)-2-oxoetyl)amino)-5-
metoxyphenoxy)butanoat 91 (341 mg) duéi dang bot mau tréng.

Téng hop hop chat 9:

Tert-butyl 4-(3-((1-(4-clophenyl)-2-(5-metoxy-6-(triflometyl)-2,3-dihydro-14-
pyrolo[3,2-b]pyridin-1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)butanoat 91 (341 mg,
0,525 mmol) dugc hoa tan duéi khi N, trong HCI (4M trong dioxan) (6,62 mL). Phan
tng dugc khudy & nhiét do nhiét do phong trong 3 gio. Hon hop duoce o trong diéu kién
4p suét giam. Phin cin dugc tinh ché bing sic ky cot nhanh trén silicagel (40 g,
toluen/EtOAc/AcOH gradien 99/0/1 v6i 50/49/1). Budc tinh ché thir hai duoc thuc hién
trén silicagel (2x12 g, CH,Clo/MeOH/AcOH gradien 99/0/1 v6i 96/3/1). Budc tinh ché
thir ba dugc thyuc hién trén silicagel (12 g, CH2Cl/MeOH/AcOH gradien 98/1/1 véi
96,5/2,5/1). Phan tinh khiét dugc thu gom va dugc cd trong didu kién 4p suat giam aé
thu duge axit 4-(3-((1-(4-clophenyl)-2-(5-metoxy-6-(triflometyl)-2,3-dihydro-1H-
pyrolo[3,2-b]pyridin—1-yl)-2-oxoety1)amino)-S-metoxyphenoxy)butanoic (hop chit 9,
72 mg) dudi dang chét rén mau tring.

Hop chét 9:

'HNMR (500 MHz, DMSO-ds) & ppm 1,84 - 1,91 (m, 2 H) 2,30 - 2,37 (m, 2 H)
3,21 -3,30 (m, 2 H) 3,62 (s, 3 H) 3,80 - 3,89 (m, 2 H) 3,94 (s, 3 H) 3,98 - 4,12 (m, 1 H)
4,56 (td, J=10,64, 6,15 Hz, 1 H) 5,58 (d, /=8,83 Hz, 1 H) 5,76 (t, J/=1,89 Hz, 1 H) 5,95
(br d, J=10,72 Hz, 2 H) 6,40 (d, J=8,83 Hz, 1 H) 7,44 (d, J=8,51 Hz, 2H) 7,56 (d, J=8,51
Hz, 2 H) 8,53 (s, 1 H) 12,06 - 12,26 (m, 1 H)

LC/MS (phwong phap LC-A): Rt 2,87 min, MH" 594
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Vi du 10: téng hop axit 4-(3-((1-(4-clophenyl)-2-ox0-2-(2-(triflometyl)-5,6-dihydro-
4H-thieno[3,2-b]pyrol-4-yl)etyl)amino)-5-metoxyphenoxy)butanoic (hop chét 10) va
su phan tach khong d6i xtng thanh chét ddng phan ddi anh 10A va 10B.
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Tbng hop hop chét trung gian 10a:

Dung dich chtra etyl 2-(3-amino-5-(triflometyl)thiophen-2-yl)axetat ([CAS
860398-39-6] (1,49 g, 5,88 mmol) trong CH3CN (40 mL) duoc khudy & nhiét do phong
dudi khi No. NaHCO3 (0,544 g, 6,47 mmol) va 2-(4-clophenyl)axetyl clorua ([CAS
25026-34-0] (861 pL, 5,88 mmol) dugc bd sung, va hdn hgp phan tng duoc khudy &
nhiét do phong trong 100 phut. Hon hop duge d6 vao H2O khudy (200 mL) va duoc
chiét bing Et;O (2x 100 mL). L6p hitu co da thu gom dugc rira bing nudc mudi, dugc
1am kho trén MgSOs, dugc loc va duge 1am bay hoi trong didu kién 4p suét giam. Phan
cin duoc tinh ché bang k§ thuat sic ky nhanh trén silicagel (50 g) sir dung gradien cia
heptan/EtOAc 100/0 v6i 80/20. Cac phéan mong mudn duoc thu gom, duge 1am bay hoi
trong diéu kién ap suét giam va duge ddng bay hoi bang toluen dé tao ra etyl 2-(3-(2-
(4-clopheny1)axetamido)-5-(triﬂometyl)thiophen-2-yl)axetat 10a (1,15 g).

Tbng hop hop chét trung gian 10b:

Dung dich chita LiBH4 2M trong THF (2,59 mL, 5,18 mmol) dugc bd sung tir tir
vao dung dich khudy chira  etyl 2-(3-(2-(4-clophenyl)axetamido)-5-
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(triflometyl)thiophen-2-yl)axetat 10a (1,05 g, 2,59 mmol) trong 2-Me-THF (20 mL).
Hdn hop phan tmg duoc khudy & nhit do phong trong 18 gio. Hon hop duoc db vao
hdn hop khudy chira O (100 mL) va EtzO (100 mL). HCL IN (10 mL) duge bd sung
nho giot (tao bot), va sau khi khudy trong 15 phut, céc 16p duge tach. Lép hitu co duge
ria b?mg nuée mubi, dugce 1am kho trén MgSOs, duge loc, va dugce lam bay hoi trong
didu kién 4p sudt giam. Phan cin dugc tinh ché bang k¥ thuat sdc ky nhanh trén silicagel
(25 g) str dung gradien cua heptan/iPrOH 100/0 v6i 50/50. Cac phin mong mudn duoc
thu gom, dugc lam bay hoi trong didu kién 4p sut giam, va dugc ddng bay hoi bing
toluen. Phin cin duge khudy 1én trong toluen (6 mL) & nhiét do 45°C trong 15 phut,
duoc loc ra ¢ nhiét do phong, duogc rira bang toluen (3x), va dugc lam khd trong chan
khong ¢& nhiét do 50°C dé tao ra 2-(4-clophenyl)-N-(2-(2-hydroxyetyl)-5-
(triflometyl)thiophen-3-yl)axetamit 10b (1,15 g).

Tbng hop hop chét trung gian 10c:

Triphenylphosphin (1,02 g, 3,85 mmol) dugc bd sung vao dung dich da khudy
chira 2-(4-clophenyl)-N—(2-(2-hydroxyety1)-5-(triﬂometyl)thiophen-3-yl)axetamit 10b
(1,0 g, 2,75 mmol) trong THF (20 mL) dudi khi Na. Di-terz-butyl azodicarboxylat (0,71
g, 3,02 mmol) dugc bd sung va dung dich thu dugc dugc khudy & nhiét do phong trong
20 gid. Phan bay hoi duge lam bay hoi trong didu kién &p suit giam va phan cin dugc
tinh ché bing k¥ thuat sic ky nhanh trén silicagel (25 g) sir dung gradien cua
CH,Cly/heptan 0/100 véi 100/0. Cac phan mong mubn dugc thu gom va duge cb trong
didu kién 4p suét giam xudng thé tich du1a 15 mL. San pham dugc tinh ché trong khoang
thoi gian 4 ngay. Phin rin duge loc ra, duge rira bang heptan (4x) va duge lam kho
trong chan khong ¢ nhiét do 50°C dé tao ra 2-(4-clophenyl)-1-(2-(triflometyl)-5,6-
dihydro-4H-thieno[3,2-b]pyrol-4-yl)etanon 10c (0,75 ).

Tbng hop hop chét trung gian 10d:

O nhiét d6 -75°C, dudi dong Na, LIHMDS 1M trong THF (4,34 mL, 4,34 mmol)
dugc bd sung nhd giot vao hdn hop chira 2-(4-clophenyl)-1-(2-(triflometyl)-5,6-
dihydro-4H-thieno[3,2-b]pyrol-4-yl)etanon 10c¢ (750 mg, 2,17 mmol) trong 2-Me-THF
(30 mL) va hdn hop duge gilt & nhiét d -75°C trong 20 phat. TMSCI (444 pL, 3,47
mmol) dugc bd sung nhé giot. Hon hop duge khudy trong 20 phut ¢ nhiét do -75°C va
dung dich chta N-bromosuxinimit (502 mg, 2,82 mmol) trong THF (5 mL) duoc bd
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sung nho giot. Sau khi khudy trong 20 phut & nhiét d -75°C, phan tng dugc ding bang
dung dich nudc bao hoa chira NH4Cl1 (25 mL). Bé lanh duoc iy ra va hdn hop phan ung
duoc khudy cho t6i khi nhiét do phan tng dat dén -15°C. Nudc (25 mL) va DIPE (25
mL) dugc bd sung va hdn hop duoc khudy trong 10 phut. L6p hiru co dugc tach va pha
nuéc duge chiét bang Et20. Cac 16p hitu co da thu gom duge 1am kho trén MgSO4, duge
loc va dung moi dugce lam bay hoi trong didu kién ap sudt giam dé thu dugc 2-bromo-
2-(4-clophenyl)-1-(2-(triflometyl)-5,6-dihydro-4 H-thieno[3 ,2-b]pyrol-4-yl)etanon 10d
(921 mg), dugc st dung trong budc tiép theo.

Téng hop hop chat trung gian 10e:

Hn hop chta 2-bromo-2-(4-clophenyl)-1-(2-(triflometyl)-5,6-dihydro-4H-
thieno[3,2-b]pyrol-4-yl)etanon 10d (921 mg, 2,17 mmol), fert-butyl 4-(3-amino-5-
metoxyphenoxy)butanoat 1a (1,22 g, 4,34 mmol) va diisopropyletylamin (747 pL, 4,34
mmol) trong 2-butanol (15 mL) dugc khudy & 45°C trong 2 gio. Hon hop phan Gng dat
t6i nhiét do phong, va dugc db vao nude di khudy (50 mL). San pham duoc chiét (2x)
bang EtO. Céc 16p hitu co da thu gom dugc lam kho trén MgSOs, duge loc, va dung
moi dugc lam bay hoi trong didu kién 4p suét giam va dugc lam ddng bay hoi bang
dioxan (2x). Phan cin dugc tinh ché bang k¥ thuat sdc ky nhanh trén silicagel (40 g) str
dung gradien ctia heptan/EtOAc/EtOH 100/0/0 véi 40/45/15. Céac phan mong mudn
dugc thu gom, dugce lam bay hoi trong didu kién 4p suét giam, va dugc lam dong bay
hoi bing dioxan (2x) dé tao ra tert-butyl 4-(3-((1-(4-clophenyl)-2-0x0-2-(2-
(triflometyl)-5,6-dihydro-4H-thieno[3,2-b Jpyrol-4-yl)etyl)amino)-5-metoxy
phenoxy)butanoat 10e (1,36 g), dugc st dung trong bude tiép theo.

Tbng hop hop chit 10 va su phan tich khong d6i xtng thanh chit ddng phan ddi anh
10A va 10B:

tert-Butyl 4-(3-((1-(4-clophenyl)-2-ox0-2-(2-(triflometyl)-5 ,6-dihydro-4H-
thieno[3,2-b]pyrol-4-yl)etyl)amino)-5-metoxyphenoxy)butanoat 10e (1,36 g, 2,17
mmol), dugc trén véi HC1 4M trong dioxan (15 mL) va hdn hop duge khudy & nhiét do
nhiét do phong trong 20 gio. Phan rin duoc loc ra, duge rira b%mg dioxan (3x), va dugc
lam khd trong chan khong ¢ nhiét do 50°C. Phan cin (1,4 g) dugc tinh ché thong qua
HPLC diéu ché (pha tinh: RP XBridge® Prep C18 OBD — 10 pum, 50 x 150 mm, pha
dong: 0,25% dung dich NHsHCOs trong nude, CH3CN). Cac phan mong mudn duge
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thu gom va phan dé bay hoi hitu co dugc lam bay hoi trong didu kién 4ap suét giam.
Dung dich nude con lai dugc chiét (2x) bang hdn hgp dung moi chira Et20/2-Me-THF
(2/1). L6p hitu co da thu gom dugc raa bing nudc mudi, duge 1am kho trén MgSOs,
duoc loc, va dugc lam bay hoi trong diéu kién 4p sudt giam dé tao ra axit 4-(3-((1-(4-
clophenyl)-2-ox0-2-(2-(triflometyl)-5 ,6-dihydro-4 H-thieno[3,2-b]pyrol-4-
yl)etyl)amino)-5-metoxyphenoxy)butanoic thd (hop chét 10, 0,54 g). MAu phan tich (40
mg) dugc hoa tan trong Et,O da khudy (1 mL) va HCI 4M trong dioxan (250 uL) dugc
bd sung. Sau khi khudy trong 2 phut, san phim dugc loc ra, duge ria (3x) bang
Et,0/dioxan (4/1), va dugc 1am kho trong chan khong & nhiét 6 50°C dé tao ra Hop
chét 10 (20 mg).

Chét ddng phan d6i anh cta hop chét 10 (500 mg) dugc tach thong qua SFC
khong dbi ximg didu ché (pha tinh: Chiralpak® Diacel IC 20 x 250 mm, pha dong: COa,
EtOH). Céc phan san phim ctia chét ddng phan di anh dugc rira giai thir nhit duge thu
gom, dugc lam bay hoi trong didu kién 4p suit giam va duge tinh ché bang sic ky nhanh
trén silicagel (12g) st dung gradien cia heptan/EtOAc:EtOH:AcOH 100/0:0:0 véi
60/30:9,8:0,2. Cac phan mong muén duge thu gom, duge 1am bay hoi trong diéu kién
ap sut giam va duge la‘lmvd(;)ng bay hoi bing DCM. Phén cin dugce 1am khd trong chin
khong & nhiét d 50°C dé tao ra Chét ddng phan déi anh 10A (164 mg). Céc phan san
pham ctia chét ddng phan dbi anh dugc rira giai thir hai dugc thu gom, duge lam bay hoi
trong diéu kién ap sult giam va dugc tinh ché bing sic ky nhanh trén silicagel (12g) st
dung gradien ctia heptan/EtOAc:EtOH:AcOH 100/0:0:0 v6i 60/30:9,8:0,2. Céc phan
mong mubn dugc thu gom, dugc 1am bay hoi trong didu kién 4p suét giam va duge lam
ddng bay hoi bang DCM. Phén cin duogc lam kho trong chan khong 6 nhi€t do 50°C aé
tao ra chit ddng phan ddi anh 10B (167 mg).

Hop chét 10:

I'H NMR (360 MHz, DMSO-d ) & ppm 1,87 (t, J=6,8 Hz, 2 H), 2,31 - 2,37 (m, 2
H), 3,26 - 3,38 (m, 2 H), 3,62 (s, 3 H), 3,84 (br t, I=6,4 Hz, 2 H), 4,29 (td, J=10.5, 6,8
Hz, 1 H), 4,79 (td, ]=10,2, 6,2 Hz, 1 H), 5,49 (s, 1 H), 5,76 (t, J=2,0 Hz, 1 H), 5,91 -
5.97 (m, 2 H), 7,44 (d, I=8,4 Hz, 2 H), 7,54 (d, J=8,8 Hz, 2 H), 7,76 (s, 1 H)

LC/MS (phuong phap LC-D): Rt 1,93 min, MH" 569
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Chét ddng phan ddi anh 10A:

IH NMR (400 MHz, DMSO0-d6) & ppm 1,83 - 1,91 (m, 2 H), 2,30 - 2,36 (m, 2
H), 3,23 - 3,30 (m, 2 H), 3,62 (br s, 3 H), 3,85 (brs, 2 H), 4,30 (m, J=9,5 Hz, 1 H), 4,79
(m, J=6,8 Hz, 1 H), 5,48 (br d, ]=8,8 Hz, 1 H), 5,76 (br s, 1 H), 5,94 (br d, J=9,0 Hz, 2
H), 6,35 (br d, J=8,1 Hz, 1 H), 7,43 (br d, J=7,3 Hz, 2 H), 7,54 (br d, J=8,1 Hz, 2 H),
7,76 (br s, 1 H), 12,10 (br s, 1 H)

LC/MS (phuong phap LC-C): Ry 1,03 min, MH" 569

[o]p2: +36,9° (c 0,4445, DMF)

SFC khéng d6i xtng (phuong phap SFC-F): Ry 5,52 min, MH* 569 d6 tinh khiét
khong d6i xting 100%.
Chét ddng phén ddi anh 10B:

IH NMR (400 MHz, DMSO-d6) 4 ppm 1,83 - 1,91 (m, 2 H), 2,34 (br t, J=6,8 Hz,
2 H), 3,23 - 3,30 (m, 2 H), 3,62 (s, 3 H), 3,85 (br t, J=5,9 Hz, 2 H), 4,25 - 4,35 (m, 1 H),
4,75 - 4,83 (m, 1 H), 5,48 (br d, ]=8,4 Hz, 1 H), 5,76 (br s, 1 H), 5,94 (br d,J=8,8 Hz, 2
H), 6,35 (br d, ]=8,4 Hz, 1 H), 7,43 (br d, J=7,7 Hz, 2 H), 7,54 (br d, J=7,9 Hz, 2 H),
7,76 (s, 1 H), 12,11 (br s, 1 H)

LC/MS (phuong phap LC-C): Rt 1,03 min, MH" 569

[o]p: -39,1° (¢ 0,437, DMF)

SFC khong dbi xang (phuong phap SFC-F): R¢ 6,98 min, MH" 569 d0 tinh khiét
khong dbi xtng 97%.
Vi du 11: téng hop axit 4-(3-((1-(4-clophenyl)-2-oxo-2-(6-((triﬂometyl)thio)indolin-1-
yl)etyl)amino)-5-metoxyphenoxy)butanoic (hop chét 11)
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Téng hop hop chét trung gian 11a:

Bé sung timg phin 6-bromo-1H-indol [CAS 52415-29-9] (100 g, 510 mmol) vao
huyén phii chira NaH (26,5 g, 663 mmol, 60% trong dau) trong THF (100 mL) & nhiét
do 0°C dugc. Phan tmg dugc khqu trong 30 phut & nhiét 4 15°C. Sau khi lam lanh
xubng 0°C, SEMCI (93,6 g, 561 mmol, 99,5 mL) dugc bo sung. Hon hop phén tmg duge
khudy trong 16 h at 15°C va duoc db vao dung dich amoni clorua chira nuéc bao hoa
(200 mL). Hon hop dugc pha loang bang etyl axetat (300 mL). Céc 16p dugc tach va 16p
nuée duge chiét bing etyl axetat (2x 200 mL). Lép hiru co dd thu gom dugc ria bang
nuée mubi (500 mL), dugc 1am kho trén NazSO4, duge loc va duoc c6 trong chan khong.
Phén cin dugc tinh ché bang k¥ thuat sdc ky cot trén silicagel s dung ete diu mo. Phan
san phdm dugc thu gom va duge lam bay hoi trong didu kién 4p suét giam dé thu dugc
6-bromo-1-((2-(trimetylsilyl)etoxy)metyl)-1H-indol 11a (134 g) du6i dang dau mau

vang.
Tbng hop hop chét trung gian 11b:

Hon hop chita 6-bromo-1-((2-(trimetylsilyl)etoxy)metyl)-1H-indol 11a (134 g,
411 mmol), 4,4,4',4',5,5,5',5'-octametyl-2,2'-bi(1,3,2-di0xaborolan) (158,5 g, 624
mmol), Pd(dppf)Cla (15,02 g, 20,5 mmol) va KOAc (161,2 g, 1,64 mol) trong 1,4-dioxan
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(1,5 L) duogc khudy & 100°C trong 5 gid dudi khi Na. Phan ing dugc lam lanh xudng

25°C va duoc loc qua tim Celite®. Dung méi dugc lam bay hoi trong didu kién ap suat
giam va phén cin dugc tinh ché bang k¥ thuat sic ky cot trén silicagel (ete diu mo/etyl
axetat gradien 100/0 v6i 50/1). Phan san pham dugc thu gom va dugc lam bay hoi trong
didu kién 4p suét giam dé thu dugc 6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-
((2-(trimetylsilyl)etoxy)metyl)-1H-indol 11b (104 g) duéi dang d4u mau vang nhat.

Tbng hop hop chét trung gian 11c:

B4 sung NalOs (119 g, 557 mmol) va NHsOAc (53,7 g, 696 mmol) vao dung
dich chta 6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1 -((2-(trimetylsilyl)etoxy)
metyl)-1H-indol 11b (52 g, 139 mmol) trong axeton (2,4 L) va H.O (2,4 L). Hon hop
phan ung dugc khudy & 25°C trong 16 gid. Phan tmg dugc 13p lai 2 l4n & cling mot ty
1&(52 g cua hop chét 11b) va hdn hgp phéan tmg ctia cac phan tmg dugc thu gom dé xu
ly. Két thia dugc loc ra va dung méi (axeton) dugce loai bo trong didu kién ap suét giam.
Etyl axetat (5 L) duoc bd sung va 16p hitu co dugc tach. Lép nudce duge chiét bang etyl
axetat (3x 5 L). Céc 16p hitu co da thu gom dugc lam kho trén Na,SOs, dugc loc va dugc
c6 trong chan khong dé thu duoc axit (1-((2-(trimetylsilyl)etoxy)metyl)-1H-indol-6-
yl)boronic 11c (85 g) dudi dang chit rdn mau nau den dugc s dung trong budc tiép

theo khong céan tinh ché thém.
Tbng hop hop chét trung gian 11d:

Hon hop chira TMSCF3 (207,5 g, 1,46 mol), CuSCN (10,7 g, 87,6 mmol), Ss
(224,6 g, 875,6 mmol), (1-((2-(trimetylsilyl)etoxy)metyl)- L H-indol-6-yl)boronic acid
11c (85 g, 292 mmol), Ag2C03 (161 g, 584 mmol), KsPO4 (186 g, 876 mmol), 1,10-
phenanthrolin (31,6 g, 175 mmol) va sang phan tir 4A (85 g) trong DMF (1 L) dugc
khudy & 25°C trong 16 gi'ér dudi khi Ny. Hon hop phéan tng duge loc qua tAm Celite®.
Phan loc dugc pha lodng bang MTBE (1 L), dugc rira bang nude (3x 500 mL), duoc
lam khé trén NaySOs, duoc loc va duge cd trong diéu kién ap sudt giam. Phén cin duoc
tinh ché bang k¥ thuat sdc ky cot trén silicagel (ete dau mo/etyl axetat 100/1). Phan san
pham dugc thu gom va dugc 1am bay hoi trong didu kién 4p suét giam dé thu dugc 6-
((triﬂometyl)thio)-l-((2-(trimetylsilyl)etoxy)metyl)-lH-indol 11d (38 g) dudi dang dau

mau vang.
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Tbng hop hop chét trung gian 11e:

B sung TBAF,3H20 (345 g, 1,09 mol) va etan-1,2-diamin (131,45 g, 2,19 mol)
vao dung dich chira 6-((triflometyl)thio)-1-((2-(trimetylsilyl)etoxy)metyl)-1H-indol 1 1d
(38 g, 109 mmol) trong THF (1,5 L). Hon hop phan tng duoc khudy & 70°C trong 16
gi&r. Hon hop phan tng dugc lam lanh xubng 25°C va dugc d6 vao trong NaHCO; chira
nude bao hoa(3 L). Hon hop nude duge chiét bing etyl axetat (3x 1 L). Céac 16p hitu co
da thu gom dugc 1am khd trén NaxSOs, dugce loc va duoc cO trong diéu kién ap suét
giam. Phan cin dugce tinh ché bang HPLC didu ché (cot: Phenomenex Gemini C18 250
x 50mm 10 pm, pha dong: nudc (0,05% amoniac hydroxit thé tich/thé tich), CH;CN) dé
thu dugc 6-((triflometyl)thio)-1H-indol 11e (10,1 g) dudi dang chét rén mau tring nhat.

Téng hop hop chét trung gian 11f:

Hdn hop chira 6-((triflometyl)thio)-1H-indol 11e (1,0 g, 4,6 mmol) va phire hop
boran dimetyl sulfua (7 mL) dugc gia nhi€t trong 6ng d3 bit & nhiét 4o 75°C trong 5 gio.
Hon hop phén (g dat t6i nhiét 4o phong va duge bd sung nhé giot vao MeOH da khudy
(30 mL) (tda nhiét). Sau khi bd sung, dung dich thu dugc dugc gia nhiét dudi diéu kién
hdi luwu trong 3 gio. Dung mdi duge 1am bay hoi trong diéu kién 4p suét giam va phan
cin duge tinh ché bang k¥ thuat sdc ky nhanh trén silicagel (25 g) sir dung gradien cua
heptan/CH2Clz 100/0 véi 40/60. Cac phén mong mubn dugc thu gom, duge lam bay hoi
trong diéu kién ap suit giam, va duge 1am ddng bay hoi bang dioxan. San pham dugc
lam kho trong chin khong ¢ nhiét do 50°C dé tao ra 6-((triflometyl)thio)indolin 11f
(0,79 g).

Tbng hop hop chét trung gian 11g:

Dung dich chtra 6-((triflometyl)thio)indolin 111 (0,79 g, 3,6 mmol) trong CH3CN

(30 mL) duogc khudy dudi khi Na. NaHCOs (0,333 g, 3,96 mmol) dugc bd sung va hon

hop phan Gng dugce lam lanh trén bé da. Dung dich chira 2-(4-clophenyl)axetyl clorua

([CAS 25026-34-0] (0,852 g, 4,51 mmol) trong CH;CN (20 mL) dugc bd sung, va hdn

hop phan ting dugc khudy & nhiét 9 phong trong 16 gio. Hdn hop duge d6 vao H0 da

khuéy (100 mL). K ét taa duoc loc ra va dugce rira bang nuée (4x 10 mL). Phin rén duoc

khudy 1én trong Et;O/heptan (3/2) (20 mL), duge loc ra, dugc rira bang Et;O/heptan (3/2)
(2x 10 mL) va dugc lam kho trong chan khong ¢ nhiét do 50°C dé tao ra 2-(4-clophenyl)-

1-(6-((triflometyl)thio)indolin-1-yl)etanon 11g (1,033 g).
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Tbng hop hop chét trung gian 11h:

O nhiét do -78°C, duéi dong Na, LIHMDS 1M trong THF (5,56 mL, 5,56 mmol)
dugc bd sung nhd giot vao hdén hgp chita 2-(4-clophenyl)-1-(6-
((triflometyl)thio)indolin-1-yl)etanon 11g (1,033 mg, 2,78 mmol) trong 2-Me-THF (40
mL) va hdn hop dugc gilt & nhiét do -78°C trong 20 phut. TMSCI (568 pl, 4,45 mmol)
dugc bd sung nhé giot. Hon hop dugc khudy trong 35 phit & nhiét do -78°C va dung
dich chira N-bromosuxinimit (643 mg, 3,61 mmol) trong THF (8 mL) dugc bd sung nhé
giot. Sau khi khudy trong 35 phut & nhiét d -78°C, phan tmg dugc dirng bang dung dich
nudc bio hoa chira NH4Cl1 (30 mL). Bé lanh dugc iy ra va hdn hgp phén Gmg duoc
khudy cho dén khi phan tng dat t6i nhiét do phong. Nudce (30 mL) va DIPE (30 mL)
duge bd sung va hdn hop duge khudy trong 20 phut. Lép hiru co dugc tach, duge ria
béng nuée mudi, duge 1am kho trén MgSOs, duge loc va dung moi duge lam bay hoi
trong didu kién 4p sudt giam dé thu dugc 2-bromo-2-(4-clophenyl)-1-(6-
((triflometyl)thio)indolin-1-yl)etanon 11h (1,25 g), duge st dung trong bude tiép theo.

Tbng hop hop chét trung gian 11i:

Hoén hgp chua 2-bromo-2-(4-clophenyl)-1-(6-((triflometyl)thio)indolin-1-
yl)etanon 11h (1,25 mg, 2,78 mmol), ferz-butyl 4-(3-amino-5-metoxyphenoxy)butanoat
1a (1,56 g, 5,56 mmol) va diisopropyletylamin (957 pL, 5,56 mmol) trong 2-butanol (25
mL) dugc khudy & 45°C trong 16 gio. Hon hop phan Gng dat téi nhiét do phong, va
dwoc db vao nuéce da khudy (100 mL). San phim duge chiét (2x) bang CH2Cla. Lép hitu
co dia thu gom dugc rua b%mg nuéc mudi, duge 1am kho trén MgSOq4, dugc loc, va dung
méi duge 1am bay hoi trong didu kién &p sut giam. Phan can dugc tinh ché bang ky
thuat sic ky nhanh trén silicagel (40 g) st dung gradien cia heptan/EtOAc/EtOH
100/0/0 vé&i 70/20/10. Céc phan mong mudn duoc thu gom va dugc 1am bay hoi trong
didu kién 4p sudt gidm dé tao ra tert-butyl 4-(3-((1-(4-clophenyl)-2-ox0-2-(6-
((triflometyl)thio)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)butanoat 11i (2,0 g),

duoc st dung trong bude tiép theo.
Tbng hop hop chét 11:

tert-Butyl 4-(3-((1-(4-clophenyl)-2-0x0-2-(6-((triflometyl)thio)indolin-1-
yl)etyl)amino)-5-metoxyphenoxy)butanoat 11i (1,81 g, 2,78 mmol), dugc tron véi HCI
4M trong dioxan (20 mL) va hdn hop duge khudy & nhiét d§ nhiét do phong trong 3,5
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gio. Phan rén dugc loc ra, dugc ria bang dioxan (3x) va EtO (20mL). Chét ran dugc
hoa tan trong CH2Clz (100 mL) va dugc tron bang nude (50mL) va Na,COs3 chira nude
bao hoa (30mL). Sau khi khudy trong 15 phut, cac 16p dugce tach. Lép hitu co duge rira
bang nuéc mubi, duoc 1am kho trén MgSOs, dugc loc va duoc lam bay hoi trong didu
kién 4p sudt giam. Phin ciin dugc tinh ché théng qua HPLC didu ché (pha tinh: RP
XBridge® Prep C18 OBD — 10 um, 30 x 150 mm, pha dong: 0,25% NH4HCO3 solution
trong nuéc, CH3CN). CH3CN duoc lam bay hoi va dung dich nudc cdn duge axit hoa
dén pH 3 bang HCI IN. San pham duoc chiét bang EtOAc (100mL). L6p hitu co duoc
ria béng nude mudi (50mL), dugc lam khd trén MgSOs, dugce loc, duge lam bay hoi
trong diéu kién ap sudt giam va dugc 1am ddng bay hoi bing CH2Cla dé thu duogc axit
4-(3-((1-(4-clophenyl)-2-0x0-2-(6-((triflometyl)thio)indolin-1 -yl)etyl)amino)-5-
metoxyphenoxy)butanoic (hgp chét 11, 164 mg).
Hop chat 11:

'H NMR (360 MHz, DMSO-ds) & ppm 1,87 (quin, J=7,1 Hz, 2 H) 2,25 - 2,38 (m,
2 H) 3,16 - 3,27 (m, 2 H) 3,62 (s, 3 H) 3,81 - 3,87 (m, 2 H) 3,95 - 4,08 (m, 1 H) 4,44 -
4,56 (m, 1 H) 5,57 (br d, J=8,8 Hz, 1 H) 5,74 - 5,77 (m, 1 H) 5,90 - 5,98 (m, 2 H) 6,47
(br d, /=8,8 Hz, 1 H) 7,34 - 7,40 (m, 2 H) 7,41 - 7,48 (m, 2 H) 7,51 - 7,59 (m, 2 H) 8,39
(s, 1 H) 12,16 (br s, 1 H)

LC/MS (phuong phap LC-C): Rt 1,12 min, MH" 595

Bang: Cac hop chét dugc diéu ché nhu dugc mo ta bén dudi
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Hop chét CAu tric Vong quay quang hoc
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Hop chét | Ciu triic Vong quay quang hoc
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Hop chéat | Cau triic Vong quay quang hoc
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Hoat tinh khang virut cua hop chét theo sang ché

Thir nghiém khéang virut DENV-2

Hoat tinh khang virut cta toan bd cac hop chét theo sang ché duoc thir nghiém
chéng lai chiing DENV-2 16681 dugc dan nhan bang protein huynh quang mau xanh &
cdy dugc ting cudng (eGPF). Moi trudong nudi chy gdm mdi truong thiét yéu tbi thidu
bd sung bang 2% cla huyét thanh thai bo bAt hoat nhiét, 0,04% gentamyxin (50mg/mL)
va 2mM L-glutamin. Té bao vero, thu duogc tit ECACC, dugc tao huyén phu trong moi
trurong nudi cdy va 25uL duge bd sung vao dia 384 15 (2500 té bao/16), trong do6 da co
hop chét khang virut. Thong thuong, cac dia nay chtra pha loang lién tiép 5 1an cua 9
budc pha lodng cta hop chét thtr nghiém vé&i 200 1an ndéng do cudi cung trong 100%
DMSO (200nL). Ngoai ra, mdi ndéng do hop chit duoc thir nghiém gip bbn 1an (pham
vi ndng do cudi cling: 25uM — 0,000064pM hodc 2,5uM — 0,0000064uM cho hop chét
¢6 hoat tinh nhit). Cui cing, mdi dia chita céc 16 dugc chi dinh lam ddi chung viurt
(chtra cac té bao va virut v6i su vang mit cua hop chét), ddi ching té bao (chira té bao
v6i sy véng mit clia viurt va hop chat) va d6i ching mai trudong (chira mdi trudng voi
su vang mit cla té bao, viurt va hgp chét). 25pL moi trudong nudi chy dugc bd sung
ngoai tru té bao Vero vao 16 duge chi dinh lam d6i chimg moi trudong. Khi té bao duoc
bd sung vao dia, dia dugc u trong 30 phut ¢ nhiét do phong d8 cho phép té bao phan

phoi dong déu trong cac 15. Tiép theo, cac dia dugc U trong may ap duoc lam am hoan
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toan (37°C, 5% COz) cho dén ngay tiép theo. Sau do, chung DENV-2 16681, dugc dan
nhan bing eGEP, duoc bd sung tai boi s6 14n tiém (MOI) 1 0,5. Do do, 15uL hdn dich
virut dugc bd sung vao toan bd 16 chira hop chét thir nghiém va vao 16 duge chi dinh
lam d6i chimg virut. Song song, 15uL mdi trudng nudi cay duoc bd sung vao dbi chimg
mdi trudng va dbi ching té bao. Tiép theo, c4c dia dugc u trong 3 ngay trong may ap
duoc 1am 4m hoan toan (37°C, 5% CO2). Vao ngay doc, huynh quang eGFP dugc do
bang cach st dung kinh hién vi huynh quang ty dong & 488 nm (laze mau xanh). Bing
cach sir dung hé théng LIMS ndi bd, dudong cong déap Gng lidu trc ché cho mdi hop chit
duge tinh va ndng do hiéu qua t&i da mot nira (ECso) duge xéc dinh. Do do, te ché phan
tram (I) cho moi ndng d6 thir nghiém dugc do bang cach st dung cong thirc sau: I =
100*(St-Scc)/(Sve-Sce); ST, Sce va Sve 1a lugng tin hiéu eGFP trong cac 15 hop chat
thr nghiém, d6i chung té bao va dbi chimg virut, twong tng. ECso biéu dién ndng do
cua hop chét ma tai d6 viéc sao chép virut dugc uc ché bang 50%, nhu dugc do bang
cach khir 50% cudng d6 huynh quang eGFP so véi d6i ching virut. ECso dugc tinh bang
c4ch str dung phép ndi suy tuyén tinh (bang 1).

Song song, doc tinh cua hop chit duoc danh gié trén cac dia tuong tu. Khi viée
doc ddi véi tin hiéu eGFP hoan thanh, 40pL ATPlite, su bién mau kha ning séng duoc
ciia té bao, dugc bd sung vao toan bd 15 cuia dia 384 15. ATP c6 trong toan b té bao co
hoat tinh trao ddi chit va su syt giam ndng dod rAt nhanh khi té bao trai qua hoai tir hodc
su tu chét theo chuong trinh cta té bao. He thong thi nghiém ATPLite dugc dua trén
viéc san xuét 4nh sang gay ra boi phan tmg ATP voi luciferaza va D-luxiferin dugc bo
sung. Cé4c dia dugc U trong 10 phut ¢ nhiét do phong. Tiép theo, cac dia dugc do trén
ViewLux. Nong d6 gay doc _té bao tdi da mdt nira (CCso) cling duge xéac dinh, dugc dinh
nghia la ndng dd can dé lém giam tin hi¢u phat quang bang 50% so v6i ndng do cia 15
d6i chimg té bao. Cubi cung, chi s chon lgc (SI) dugc xac dinh cho cac hop chét, dugc
tinh nhu sau: SI = CCso/ECso.

Bang 1: ECso, CCso, va SI cho céac hgp chit theo sang ché trong thit nghiém khéng
virut DENV-2
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Hop chdt# |ECso(uM) N |CCso(uM) N | SI N
1 0,00064 3 113 4 119800 3
1A 0,0013 3 112 319200 3
1B 0,00011 3 |13 4 104092 3
2 0,00038 3 |12 4 132100 3
2A 0,015 3 12 3 | 799 3
2B 0,000078 4 |14 4 166670 4
3 0,00056 3 |13 3 22700 3
3A 0,036 3 |12 3 |346 3
3B 0,00012 3 13 391000 3
4 0,00011 4 |12 4 196000 4
4A 0,011 3 13 3 | 1180 3
4B 0,000057 4 |13 4 186421 4
5 0,00011 3 110 3190900 3
5A 0,0023 6 |10 9 | 4440 6
5B 0,00012 4 |12 4 |>54214 4
6 0,00063 3 12 3 | 19500 3
6A 0,25 3 |11 3 |46 3
6B 0,00039 3 |15 4 139700 3
7A-D 0,000100 3 112 3 |118813 3
7B-D 0,016 3 196 3 |584 3
8 0,00015 3 13 4 | 86800 3
9 0,00099 4 |12 4 112600 4
10 0,00052 3 119 3 |40900 3
10A 0,00030 3 |14 3 | 58900 3
10B 0,037 3 112 3 ]330 3
11 0,00028 3 13 3 {43300 3

N= s6 luong ctia cac thit nghiém ddc 1ap trong d6 hop chit dugc thir nghiém.
Thir nghiém dinh lugng phién ma nguoc ba gid-PCR (RT-qPCR)

Hoat tinh khang virut ciia hop chét theo sang ché duoc thir nghiém chéng lai
DENV-1 ching TC974#666 (NCPV), DENV-2 ching 16681, DENV-3 ching H87
(NCPV) va DENV-4 chung H241 (NCPV) trong thtr nghiém RT-qPCR. Do 46, té bao
Vero duogc lay nhiém béng DENV-1, hoic -2, hodc -3, hodc -4 v6i sy c6 mat hodc Véng
mit ca hop chit thir nghiém. Tai ngay thir ba sau khi lay nhiém, té bao dugc phan giai
va céc san phdm phén giai té bao dugc st dung dé diéu ché cADN cua ca dich virut
(3°UTR ctia DENV; bang 2) va gen tham chiéu t€ bao (B-actin, bang 2). Sau d6, PCR
thoi gian thuc kép dugc thye hién trén thiét bi Lightcycler480. Gia tri Cp da tao ra ty 1€
nghich v6i luong biéu hién ARN cua céc dich nay. Sy trc ché cua su sao chép DENV
bang hop chét thir nghiém din dén sy thay ddi ctia Cp’s dbi véi gen 3°UTR. Mat khac,

néu hop chat thir nghiém gay doc cho té bao, tac dung twong tu trén sy biéu hién B-actin
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s& dugc quan sat. Phuong phap AACp so sanh dugc sir dung dé tinh ECso, dugc dya trén
su biéu hién gen tuong dbi cta gen dich (3°UTR) dugc chuén hoa bang gen giit nha té
bao (B-actin). Ngoai ra, cac gia tri CCso dugc xéac dinh dua trén cac gia tri C, thu duoc
d6i vé6i gen gitt nha B-actin.

Bang 2: Poan mdi va dau do duge st dung cho thoi gian thuc, RT-PCR dinh lugng

Doan Dich Trinh ty®®
mdi/dau do
F3utr258 DENV  3’-| 5-CGGTTAGAGGAGACCCCTC-3'
UTR
R3utr425 DENV - 3’-15 "GAGACAGCAGGATCTCTGGTC-3'
UTR
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

a Thudc nhudm chi thi (FAM, HEX) va nguyén t6 dap tit (ZEN va JABKFQ)

duogc chi dinh bang chi in ddm va in nghiéng.

b Trinh tu nucleotit ciia cac doan mdi va diu do duge chon tir ving béo tdn trong
vung 3’UTR cta hé gen virut dengue, dua trén sy sdp x&6 ctia trinh ty 300 nucleotit ctia
4 serotyp dengue da ling trong Genbank (Gong et al., 2013, Methods Mol Biol, Chapter
16).

Mbi trudng nudi cdy gdm mdi truong thiét yéu tdi thidu bd sung véi 2% huyét
thanh thai bo bit hoat nhiét, 0,04% gentamyxin (50mg/mL) va 2mM L-glutamin. Té bao
Vero, thu dugc tt ECACC, dugc tao huyén phu trong mdi trudng nudi chy va 75uL/16
duoc bd sung trong dia 96 15 (10000 t€ bao/1d), chira hop chit khang virut. Thong
thudng, cac dia nay chia pha lodng lién tiép 5 1an ctia 9 budc pha loang cia hop chét
thtr nghiém vé1 200 14n ndng d6 cubi cing trong 100% DMSO (500nL pham vi nbéng do
cudi cing: 25uM — 0,000064uM hodc 2,5uM — 0,0000064uM dbi v6i hop chét c6 hoat
tinh nhat). Ngoai ra, mdi dia chira 15 duoc chi dinh lam ddi ching virut (chtra té bao va
virut voi su ving mit cla hop chét) va ddi chimg té bao (chira té bao véi su véng mit
clia virut va hop chat). Khi té bao dugc bd sung trong dia, cac dia dugc U trong may ap
dugc lam 4m hoan toan (37°C, 5% COz) cho t6i ngay tiép theo. Virut Dengue serotyp-
1, 2, 3 va 4 dugc pha lodng dé thu dugc Cp 1 khoang 22-24 trong thir nghiém. Do do,
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25uL hdn dich virut dugc bd sung vao toan bd 15 chira hop chét thtr nghiém va vao 16
duoc chi dinh lam ddi chimg virut. Song song, 25pL of moi trudng nudi chy dugc bd
sung vao d6i chimg té bao. Tiép theo, cac dia dugc U trong 3 ngay trong may ap dugc
lam 4m hoan toan (37°C, 5% COz). Sau 3 ngay, chét ndi bé& mat duogc 14y ra khéi céc 10
va céc té bao duoc rira hai 1an bang PBS da lanh (~100pL). Céc hat té bao trong dia 96
16 dugc bao quan & nhiét @ -80°C trong it nhét 1 ngay. Tiép theo, ARN duoc chiét bing
cach st dung bd kit phan giai Cells-to-CT™, theo huéng din cua nha san xuét (Life
Technologies). Cac san pham phan giai t& bao c6 thé dugce bao quan & nhiét do -80°C

hodc dugce str dung ngay 14p tirc trong budc phi€n ma nguoc.

Trong budc didu ché ctia bude phién ma nguoc, hdn hop A (bang 3A) dugc diéu
ché va 7,57uL/18 dugc phan tan trong dia 96 15. Sau khi bd sung SpL c4c san pham phan
giai té bao, bude bién chit 5 phut & nhigt do 75°C dugc thue hién (bang 3B). Sau do,
7,43uL hdn hop B dugce bd sung (bang 3C) va budc phién ma ngugc duge bét dau (bang
3D) dé tao ra cADN.

Cudi cung, hdn hgp RT-qPCR duge didu ché, hdn hop C (bang 4A), va 22,02
/16 duge phan tan trong dia qPCR LightCycler 96 15 ma bd sung 3pL cADN va gPCR
dugc thuc hié theo cac diéu kién trong bang 4B trén LightCycler 480.

St dung phan mém LightCycler va hé théng LIMS ndi bd, duong cong dap tmg
lidu dbi véi mdi hop chét duge tinh va ndéng do hiu qua tdi thiéu mot nia (ECso) va

ndng do gay doc té bao tbi thiéu mot ntra (CCso) duge xéac dinh (bang 5-8).

Bang 3: Tong hgp cADN st dung hdn hop A, su bién chét, hdn hop B va phién ma

nguoc.
Hon hop A
A bia 8 7
Méu 828 Thé tich phan | 5,
~ ‘ ims ()
Muc hon hgp | Nong do ] Theé tich (pl)
. Luong | Cuoi x x
Pon vi X R 1 mau X mau
ton cung
Milli-Q H,O 7,27 6019,56
R3utr425 uM 20 0,27 0,15 124,20
Ractin876 uM 20 0,27 0,15 124,20
Hon hop thé
tich/13 (ul) 7,57
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Cdc san phém
phdn gidi té
bao 5,00
Budc bién chit:
Buédce Nhiét @ | Thoi gian
Bién chét 75°C 5
Gilt 4°C Gilt
Mix B
Mau 864
Muc hdn hgp | Nong do Thé tich (ul)
. Lll'O’l‘lg Cuoi x =
Ponvi | \ 1 mau X mau
ton cung
Bém HIEL mo| ¢ 10,00 | 1,00 2,00 1728,0
rong 2
MgCl, mM 25,00 3,50 2,80 2419,2
dNTPs mM 10,00 1,00 2,00 1728,0
Chat @c ché
Rnaza | U/ul 40,00 1,00 0,50 432,0
Nhiét do phong | 17,1 15000 | 0,33 0,13 1123
mo rong
}}on hgp thé tich 7.43
tong (ul)
Quy trinh tbng hop
cADN
. ‘Nhiét s
Budce 6 Thoi gian
Phién ma 17°C 30'
ngugc
Bién chat 99°C | §'
Gilr 4°C Gilt
Bang 4: Hon hop qPCR va quy trinh
Hon hop C 7
Thé tich phan
Mau 833 tng 25
~ \ )
Muc hon hop Nong do Theé tich (ul)
Pon | Luong Lo o x x
. A Cuoi cung 1 mau X mau
V1 ton
Mac PCR 0 7,74 6447,42
Roche
Hon hgp Roche
25 MM X 2 1 12,50 10412,50
F3utr258 uM 20 0,3 0,38 316,54
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R3utr425 uM | 20 0,3 0,38 316,54
P3utr343 uM | 20 0,1 0,13 108,29
Factin743 uM 1 20 0,3 0,38 316,54
Ractin876 uM 20 0,3 0,38 316,54
Pactin773 uM | 20 0,1 0,13 108,29
Hon hop the tich / ong 22,02
(uh)
cADN 3,00
Quy trinh
B qgPCR3
Budc gg“‘-’t Thoigian | T¥ 18
preincub/denat 95°C | 10 min 4.4
Bién chat 95°C | 10 sec 4,4
U 58°C | 1 min 2,2 40 vong
Do gidn dai 72°C |1 sec 4.4
Lam lanh 40°C | 10 sec 1,5
Bang 5: ECso, CCso, va SI dbi v6i hop chét chdng lai serotyp 1 trong thir nghiém RT-
qgPCR
RT-gPCR serotyp 1 TC974#666
] ECso CCso
hop chat# | (uM) N (uM) N SI N
1B 0,000096 4 >2.5 4 >79500 4
2B 10,000091 5 >1,0 5 >33100 5
3B 0,00010 3 >2.5 3 >54200 3
4B 0,00011 4 >1,0 4 >45200 4
5B 0,00033 3 >1,0 3 >59010 3
6B 0,00064 4 13 4 20500 4
7A-D 0,00024 3 >1,0 3 >6180 3
10A 0,00022 5 13 5 56000 5

N= s6 luong thir nghiém doc 14p trong d6 céc hop chat dugc thir nghiém.

Bang 6: ECso, CCso, va SI dbi v6i hop chat chdng lai serotyp 2 trong thir nghi¢m RT-

gPCR
RT-gPCR serotyp 2 16681
ECso CCso
hop chit# | (uM) N | (uM) N |SI N
1B 0,00018 4 |>2,5 4 |>11700 4
2B 0,000061 4 |>1,0 4 |>36300 4
3B 0,000096 3 |>2,5 3 |>46900 3
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4B 0,000067 4 |>1,0 4 |>39400 4
5B 0,00029 3 |>1,0 3 |>5770 3
6B 0,00041 3 |15 4 128100 3
7A-D 0,00016 3 |[>1,0 3 |>9330 3
10A 0,00011 6 |15 5 | 131977 5

N=s6 luong thir nghiém ddc 1ap trong d6 céc hop chét duoc thir nghiém.

Bang 7: ECso, CCso, va SI d6i vi hop chat chéng lai serotyp 3 trong thir nghiém RT-

qgPCR

RT-gPCR serotyp 3 H87

ECso CCso
hopchdt# |uM) N |(uM) N |[SI N
1B 0,0019 4 >2.5 4 >1590 4
2B 0,00085 4 >1,0 4 >2050 4
3B 0,0015 3 >2.5 3 >3870 3
4B 0,00092 4 >1,0 4 >2360 4
5B 0,0026 3 >1,0 3 >719 3
6B 0,0056 4 13 4 2520 4
7A-D 0,0024 3 >1,0 3 >574 3
10A 0,0042 5 15 5 6210 5

N=s6 luong thir nghiém ddc 1ap trong d6 céc hop chét duoc thir nghiém.

Bang 8: ECso, CCso, va SI dbi v6i hop chit chéng lai serotyp 4 trong thit nghi¢m RT-

qPCR
RT-gPCR serotyp 4 H241
% ECso CCso
hop chat# (M) N (M) N SI N
1B 0,0096 4 8,8 4 2980 4
2B 0,010 4 4,1 4 1020 4
3B 0,014 3 3,6 1 333 1
4B 0,012 3 6,8 2 563 2
5B 0,020 3 8,4 3 618 3
6B 0,029 4 9,7 3 317 3
7A-D 0,013 3 8,2 3 1000 3
10A 0,030 5 3,2 5 105 5

N= s6 luong thir nghiém ddc 14p trong d6 cac hop chét dugc thir nghiém.
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YEU CAU BAO HQ

1. Hop chét c6 cong thuc (1), bao gdm bt ky dang ddng phan hoa hoc 13p thé ndo cla

no,

R1

trong do

trong do

R1 1a clo, R2 1a hydro, R3 14 hydro, A 1a (a-1), R4 1a pentaflosulfanyl, RS 1a
hydro, Z 14 cacbon, va RO 1a hydro; hodc

R1 14 clo, R2 1a hydro, R31a hydro, A 1a (a-1), R4 1a triflometyl, RS 1a hydro, Z

13 cacbon, va RO 13 metyl; hodc

R1 14 clo, R2 12 hydro, R3 1a hydro, A 14 (a-1), R* 1a triflometyl, R 1a flo, Z 1a

cacbon, va RO 1a hydro; hodc

R1 1a clo, R2 1a hydro, R31a hydro, A 1a (a-1), R# 14 triflometoxy, RS 1a hydro,

Z la cacbon, va RO 14 metyl; hodc

R11aclo, R21a hydro, R3 1a hydro, A 1a (a-1), R4 14 triflometoxy, RS 1aflo,Z 1a

cacbon, va RO 13 hydro; hodc

R! 12 flo, R2 12 metoxy, R3 1a hydro, A 1a (a-1), R4 1a triflometoxy, R 13 hydro,
7 1a cacbon, va RO 1a hydro; hodc
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R! 14 clo, R2 14 hydro, R3 1a doteri, A 1a (a-1), R4 1a triflometoxy, R> 1a hydro,
7 1a cacbon, va RO 1a hydro; hodc

R1 1a clo, R2 12 -OCH,CH,OH, R3 12 hydro, A 1 (a-1), R% 1a triflometoxy, RY
1a hydro, Z 1a cacbon, va RO 13 hydro; hodc

R1 1a clo, R2 1a hydro, R3 14 hydro, A 1a (a-1), R4 1a triflometyl, RS 13 metoxy,
7 1a nito, va RO Véng mit; hoac

R1 14 clo, R2 14 hydro, R3 12 hydro, A 1a (a-2), va R# 1a triflometyl; hodc

R1 1a clo, R2 13 hydro, R3 1a hydro, A 1a (a-1), R4 1a triflometylthio, R 1a hydro,
Z 1a cacbon, va RO 1a hydro;

hoac mudi, solvat hodc chét da hinh duge dung cta no.
2. Hop chit theo diém 1 trong d6 A 1a (a-1).
3. Hop chét theo diém 1 trong d6 A 1a (a-2).

4. Hop cht theo diém bét ky trong sb céc diém tir 1 dén 3 trong d6 hop chét nay co6 goc
quay cu thé (+).

5. Hop chét theo diém 1 trong d6 hop chét nay dugc chon tir:

Cl

: Cl
@ OMe
+) &)
FUF N/@ g N/O\
0
HO

H

|
Me OMe
X <;>d F “&Q
o
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HO

Cl Cl

OMe OMe

) )
N

o F N
E>|\:/ \©E> H o’\/>rOH F_i__m H 0/\/5%0
HO

6. Dugc phdm chira hop chit theo didm bat ky trong s céc didm tir 1 dén 5 cing v6i

mot hodc nhidu ta dugc, chét pha logng hodc chit mang dugc dung.

7. Duoc pham theo didm 6 chira thanh phan c6 hoat tinh thi hai hogc thanh phén c6 hoat
tinh khac nira.

8. Dugc phdm theo diém 7 trong d6 thanh phén c6 hoat tinh thit hai hodc thanh phan c6
hoat tinh khéac nay 1a chét chéng virut.
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<210> 1

<211> 19

<212> ADN

<213> Virut dengue

<400> 1
cggttagagg agacccctc

<210> 2

<211> 21

<212> ADN

<213> Virut dengue

<400> 2
gagacagcag gatctctggt c

<210> 3

<211> 28

<212> ADN

<213> Virut dengue

<400> 3
aaggactaga ggttagagga gacccccce

<210> 4

<211> 18

<212> ADN

<213> Virut dengue

<400> 4
ggccaggtca tcaccatt

<210> 5

en

nay
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<211> 21
<212> ADN
<213> Virut dengue

<400> 5
atgtccacgt cacacttcat g

<210> 6

<211> 21

<212> ADN

<213> Virut dengue

<400> 6
ttcecgcectgcece ctgaggetct ¢

<210> 7

<211> 20

<212> ADN

<213> Virut dengue

<400> 7
tcggagccgg agtttacaaa

<210> 8

<211> 20

<212> ADN

<213> Virut dengue

<400> 8
tcttaacgtc cgcccatgat

<210> 9

<211> 19

<212> ADN

<213> Virut dengue

<400> 9
attccacaca atgtggcat

<210> 10

<211> 23

<212> ADN

<213> Virut dengue

<400> 10
ggatagacca gagatcctgc tgt
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<210> 11

<211> 20

<212> ADN

<213> Virut dengue

<400> 11
cattccattt tctggcgttc

<210> 12

<211> 20

<212> ADN

<213> Virut dengue

<400> 12
caatccatct tgcggcgctc

<210> 13

<211> 20

<212> ADN

<213> Virut dengue

<400> 13
cagcatcatt ccaggcacag

<210> 14

<211> 20

<212> ADN

<213> Virut dengue

<400> 14
caacatcaat ccaggcacag
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