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Linh vuc k§ thut dwgc dé cap

Sang ché d& cap dén hop chét din xuét indolin dugc thé, mo ta phwong phép ngan
ngtra hoac diéu tri sy nhidm virut dengue bing céch st dung hop chét d3 néu va con dé
cap dén hop chit d4 néu & st dung 1am thudc, t6t hon néu dé sir dung lam thudc didu
tri hodc ngan nglra su nhiém virut dengue. Sang ché con dé cap dén duogc phém hoac
ché pham bao ché két hop cua hop chit, dwoc phdm hoic ché phdm nay dé sir dung lam
thude, t8t hon néu dé ngan ngira hodc diéu tri sw nhidm virut dengue. Sang ché con dé

cép dén quy trinh didu ché hop chat nay.
Tinh trang k§ thuit ciia sing ché

Flavivirut, dugc truyén qua mudi hoic ve, giy bénh truyén nhiém de doa tinh
mang & ngudi, nhu bénh viém ndo va sét xudt huyét. Bon typ huyét thanh riéng biét ma
~ lién quan chit chd v6i nhau cia dengue flavivirut di dugc biét dén, goi la DENV-1,
DENV-2, DENV-3 va DENV-4. Dengue c6 tinh ddc hitu & hiu hét cic ving nhiét d6i
va cin nhiét déi trén thé gidi, chi yéu tai cac khu vire db thi va ban d6 thi. Theo T4 chirc
Y té thé gi¢i (WHO - World Health Organization), 2,5 ti nguoi, trong d6 c6 1 ti tré em,
¢6 nguy co nhidm DENV (WHO, 2002). Hang nim trén thé gi6i xay ra x4p xi 50 dén
100 triéu ca sbt dengue [DF], ntra triéu ca bénh do dengue nang (tic la s6t xudt huyét
do dengue [DHF] va hoi ching séc do dengue [DSS]), va hon 20.000 ca tit vong. DHF
d3 tré thanh nguyén nhan hang dau gy nhap vién va tir vong & tré em tai céc ving dic
hitu. N6i chung, dengue 13 nguyén nhan phd bién nhét gay bénh do arbovirut. Do cic
dich bung phat 16n gﬁn day tai céc quéc gia thudc khu vuc My La Tinh, D6ng Nam A
va Tay Thai Binh Duong (bao gdm Brazil, Puerto Rico, Venezuela, Campuchia,
Indonesia, Viét Nam, Thai Lan), s6 ca bénh do dengue di ting manh trong nhitng nim
qua. Khong chi s6 ca bénh do dengue gia ting khi bénh lan ra cac khu vire méi, ma dich
bung phat con ¢ xu hudng trd nén nghiém trong hon.

Mic di d3 c6 tién trién trong viée phat trién vacxin chdng dengue vdi vacxin
Dengvaxia® c6 sin nhung vAn gip phai nhiéu khé khan. Céc khé khin nay bao gbm sur
tdn tai ctia hién twong duogc goi 1a su ting cudong phu thudc vao khang thé (ADE -

antibody-dependent enhancement). Su phuc hdi sau khi nhiém bénh do mét typ huyét
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thanh tao ra mién dich l4u dai khang typ huyét thanh ndy nhung chi tao ra sy bao vé mot
phin va nhét thoi chéng lai sy nhiém bénh sau d6 do mot trong ba typ huyét thanh con

lai.

Sau khi nhim bénh do mdt typ huyét thanh khac, khing thé khac loai ton tai
truéce d6 tao thanh phirc hop véi typ huyét thanh clia virut dengue gay nhiém méi nhung
khong trung hoa mam bénh. Thay vao dé, viéc virut xAm nhép vao té bao dugc cho 1a
dé dang, din dén su sao chép virut mAt kiém so4t va hiéu gia virut cuc dai cao hon.
Trong ca qua trinh nhiém bénh nguyén phat va nhiém bénh thr phat, hiéu gid virut cao
hon ¢6 lién quan dén bénh do dengue ning hon. Do khéng thé cta nguoi me c6 thé dé
dang truyén sang tré so sinh qua viéc cho by, day c6 thé 14 mot trong nhitng 1y do khién

bénh do dengue ning gdy anh hudng d6i véi tré em nhiéu hon so v6i ngudi truéng thanh.

Tai cc ving c6 hai hodc nhidu hon hai typ huyét thanh tudn hoan ddng théi, con
dugc goi 12 vung siéu ddc hitu, nguy co méc bénh do dengue trim trong cao hon déng
ké do gia ting nguy co nhiém bénh thit cép ning hon. Ngoai ra, trong trudng hop siéu
dic hiru thi tang xac suét phat sinh nhiéu chung d6c hai hon, didu nay lai 1am ting xac

suét ctia bénh sét xuit huyét do dengue (DHF) hozc hoi ching sdc do dengue.

Mudi mang dengue, bao gdm Aedes aegypti va Aedes albopictus (mudi vin),
dang di chuyén v& phia Bic dia cau. Theo Trung tim Dy phong va Kiém soat bénh tat
(CDC - Centers for Disease Control and Prevention) Hoa Ky (US), ca hai loai mudi ndy
hién c6 & khép noi & mién Nam Texas. Sy lan ra phia Bic cua mudi mang dengue khong

chi han ché & Hoa Ky, ma da con dugc quan sat thdy & chau Au.

Dengvaxia®, vacxin dengue dugc san xuét béi Sanofi Pasteur 1an dau tién dugc
phé duyét tai Mehico va dd dugc phé duyét trong thoi gian do tai nhidu nuée. Tuy nhién,
vacxin cOn kha nang cai thién dang ké do hiéu lyc han ché, dac biét 1a hiéu luyc khang
DENV-1 va DENV-2, hiéu luc thép & dbi twong chua ting nhiém flavivirut va thoi han
dinh liéu kéo dai.

Mic di c6 nhimng han ché ndy, vacxin 1am thay 61 16 rét cac mdi trudng dic hitu
boi vacxin s& bao vé mot phan 16n déan s, nhung c6 kha ning khong béo vé tré so sinh
rét nho, 13 d6i twong chiu ganh ning cua dengue nhidu nhat. Ngoai ra, thai han dinh lidu
va hiéu luc rét han ché & ddi twong chua timg nhiém flavivirut khién cho khéng thich

hop va c6 kha nang 13 khong d4ang/tdn chi phi dbi véi khich du lich tir khu vuc khong
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dac hiru dén khu vuc dic hitu v6i dengue. Céac han ché dugc dé cép ¢ trén clia vacxin
dengue 1a li do vi sao cin phai c6 thubc khéng virut dengue phong bénh truéc phoi
nhiém.

Ngoai ra, ngay nay khong co6 sin dugc chét khang virut dac hi¢u @8 diéu tri hodc
ngin ngira sy nhidm virut sét do dengue. R rang 13 vin cé nhu cdu y t€ 16n chwa dép
ung dugc vé thubc chita bénh dé ngan ngura hodc diéu tri sy nhiém virut & dong vat, cu
thé hon 14 & ngudi va dic biét 1a d6i véi sy nhiém virut do flavivirut, cu thé hon 12 virut
dengue. R4t cin c6 hop chat c6 cong hiéu khang virut tt, khong c6 hodc c6 tac dung
phu thip, hoat tinh phd rong khang nhiéu typ huyét thanh virut dengue, doc td thip

va/hoic céc tinh chit dugc dong hoc hodc duge lyc hoc tbt.

Tai licu W02010/021878 boc 16 hop chét din xuat 2-phenylpyrolidin v indolin
lam chat d6i khang thu thd menthol lanh dé didu tri bénh viém va bénh trung wong. Tai
liu WO2013/045516 bdc 16 hop chét din xudt indol va indolin dé st dung trong viée

diéu tri su nhiém virut dengue.

Séng ché d& xuit hop chét, hop chét din xuit indolin dugc thé, thé hién hoat tinh
¢6 cong hiéu cao khang toan bo bdn (4) typ huyét thanh ctia virut Dengue.

Ban chit k§y thuit ciia sing ché

Muc dich cta sang ché 1a giai quyét it nhat mot trong so cac van dé da dé cép ¢
trén. Sang ché dugc dya trén phat hién bét ngd rang it nhat mot trong s6 cac van dé da

d@ cap & trén c6 thé duogc gidi quyét bang cic hop chit hién tai theo sang ché.

Dé dat duge muc dich trén day, sing ché d& xuit hop chét da duoc thé hién 13 ¢6
hoat tinh khang virut cong hi¢u khéng toan bd bbn (4) typ huyét thanh hién da biét. Séng
ché con chimng t6 ring hop chit nay trc ché sy tang sinh ctia virut Dengue (DENV) mét
céich hidu qua. Do d6, hop chét nay tao thanh phan 16p hitu dung gdm céc hop chét cong
hiéu ma c6 thé dugc st dung trong viée diéu tri va/hodc ngin ngira sy nhiém virut &
dong vat, dong vét c6 vi va ngudi, cu thé hon 13 dé diéu tri va/hoic ngan ngira su nhiém
virut Dengue.

Sang ché con dé cap dén viéc st dung hop chét 1am thudc va viéc st dung hop
chét d san xuit va 1am thubc dé didu tri va/hodic ngdn ngira sy nhidm virut, cu thé 1a

nhidm virut thudc ho virut Dengue & dong vat hodc dong vét co vi, cu the hon 1a & nguoi.
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Sang ché con dé cap dén phuong phap didu ché tat ca céc hop chit nay va dugc phdm

chira hop chét ndy véi lwong hitu hiu.

Sang ché con dé cap dén phuong phép didu tri hodc ngin ngira sy nhiém virut
dengue & ngudi bang cach ding lugng hiru hiéu ciia mot hodc nhiéu hop chét nay, hoic
mudi duge dung ciia hop chat nay két hop tuy ¥ v6i mot hodc nhiéu thudc khac, ching

han mot chat khang virut khac, cho bénh nhén can ding.

Mbt khia canh cta séng ché d& xuét hop chat ¢ cong thuc (I), bao gdm dang
ddng phan hod 14p thé bat ky clia hop chét nay,

R1
2
RNo OCHj,
N
R? N HQ O
N—N
R* <\ \
N

trong do:
R! 12 clo hoic flo,
R2 13 -CHpCH,OH, ho#c C3-5alkylCOOH;
R3 12 triflometyl, hodc triflometoxy;
R4 1a hydro, flo, hodc metoxy; va
RS 13 hydro ho#c metyl;
hodc mudi, solvat hoic dang da hinh dugc dung cia hop chét nay.
MG ta chi tiét sang ché
Thuit ngt “C3_salkyl” nhu dugc sir dung & déy chi gbc hydrocacbon no mach

théng va phan nhénh c6 tir 3 dén 5 nguyén tir cacbon nhu, vi du, propyl, butyl, pentyl,
1,1-dimetylpropyl, 2-metylpropyl, 2-metylbutyl va cac gbc twong tur.

Hop chét d4 d& cap cu thé & trén dugc chon tir nhém bao gdm:
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CHy

Mot phﬁn cua sang ché con 13 duoc phém chira hop chét dugc dé cap ¢ trén hodc
dang ddng phén lap thé, mudi, solvat hoic dang da hinh dugc dung ciia hop chét nay

cung véi mot hodc nhidu t4 dugc, chét pha loang hodc chit mang dugc dung.
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Muéi duoc dung cua hop chit da néu bao gdm mubi cong axit va mubi bazo ctia
hop chét nay. Mudi cong axit thich hop duge tao thanh tir axit ma tao thanh mudi khong
d6c. Mubi bazo thich hop duoc tao thanh tir bazo ma tao thanh mudi khong ddc.

Muéi axit dugc dung duoc dé cap & trén c6 nghia 13 bao gdm dang mudi cong
axit khong doc c6 hoat tinh didu tri ma hop chét c6 cong thire (I) ¢6 thé tao thinh. Mubi
cong axit dugc dyng nay co thé thu dugc mdt cach thuén loi bﬁng cach xu ly dang bazo
bang axit thich hop nay. Axit thich hop bao gbm, vi dy, axit v6 co nhu axit hydrohalic,
vi du, axit clohydric hoic bromhydric, axit sulfuric, axit nitric, axit phosphoric va cac
axit tuong ty; hodc axit hitu co nhu, vi du, axit axetic, axit propanoic, axit hydroxyaxetic,
axit lactic, axit pyruvic, axit oxalic (ttrc 1a axit etandioic), axit malonic, axit suxinic (tic
13 axit butan-dioic), axit maleic, axit fumaric, axit malic, axit tartric, axit xitric, axit
metansulfonic, axit etansulfonic, axit benzensulfonic, axit p-toluensulfonic, axit

xyclamic, axit salixylic, axit p-amino-salixylic, axit pamoic va cac axit twong tu.

Hop chét theo séng ché ciing c6 thé tbn tai & dang solvat va khong solvat. Thudt
ngit “solvat” dugc sit dung & day d& mb ta phtrc hop phan tir bao gdm hop chét theo

sang ché va mot hodc nhiéu phan tir dung moi duge dung, vi dy, etanol.

Thuat ngit “dang da hinh” chi kha nang cta hop chét theo séng ché c6 thé ton tai
& nhiéu hon mot dang hoic cAu tric tinh thé.

Hop chét theo sang ché ¢6 thé dugc dung & san phém két tinh hodc vo dinh hinh.
Hop chitnay c6 thé thu dugc, vi du, & dang banh thudc rén, bot, hoic mang b%mg phuong
phép nhu phuong phap tao két tia, két tinh, 1am kho-dong lanh, sdy phun, hoic 1am khd
bing bay hoi. Hop chit nay c6 thé duoc dung riéng hoic két hop véi mét hodc nhiéu
hop chét theo séng ché khéc hoic két hop véi mét hodc nhidu duoc chit khac. Néi chung,
hop chét nay s& dugc ding & dang ché phim cong thirc két hop véi mét hoge nhiéu t4
dugc duge dung. Thuat ngit “ta dugce” duoc st dung & day dé mo ta thanh phén bat ky
khéc ngoai (c4c) hop chét theo séng ché. Lua chon vé t4 duoc phu thudc nhiéu vao cac
yéu t6 nhu co ché dung cu thé, hiéu qua cua ta dugc d6i véi do tan va do bén, va ban
chét cua dang liéu.

Hop chét theo séng ché hoic hodc nhém con bat ky ctia hop chit nay c6 thé dugc
bao ché thanh nhiéu dang duoc phém khéc nhau cho cac muc dich dung. Vé ché phérn

thich hop, c6 thé vién dén tht ca cac ché pham thuong dugce st dung @& dung thubc toan
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than. Dé bao ché duoc phim theo séng ché, lugng hitu hiéu ciia hop chit cy thé, tuy y &
dang mudi cong, & dang hoat chét duoc két hop trong hdn hop tron nhuyén véi chét
mang dugc dung, chit mang ndy c6 thé c6 rat nhiéu dang khac nhau phu thude vao dang
ché phim bao ché mong muén dé dung. Dugc phdm ndy dugc mong & dang lidu don vi
ma thich hop, vi du, d dung qua dudng miéng hodc qua truc trang. Vi dy, khi bao ché
ché phdm & dang liéu qua dudng miéng, c6 thé s dung dung méi dugc thong thudng
bét ky nhu, vi du, nude, glycol, dau, ruou va cac dung méi tuong ty trong truong hop
ché phém bao ché 1ong qua dudng miéng nhur hdn dich, xird, reou thudc ngot, nhil twong
va dung dich; hodc chit mang rin nhu tinh bot, dudng, cao lanh, cht pha loéng, chat
1am trom, chét lién Kkét, chat phan rd va cac chét twong ty trong truong hop bot, vién tron,
vién nang va vién nén. Do d& dung, vién nén va vién nang dai dién cho dang don vi liéu
dung qua dudng miéng co loi nhét, trong trudong hop nay chit mang dugc dang ran chic
chén dugc st dung. San phim bao ché dang rén ciing duoc bao gdm, ma c6 thé dugc

chuyén hod, trong thoi gian ngan trude khi st dung, thanh dang léng.

Dic biét thuan logi néu bao ché dugc phém duoc dé cap ¢ trén ¢ dang liéu don vi
cho d& dung va déng nhét vé liéu. Dang liéu don vi nhu dugc st dung & diy chi don vi
gian doan vé mit vat 1y thich hop lam lidu don vi, mdi don vi chira lwong dinh trude cla
hoat chit dugc tinh toén dé tao ra hidu qua didu tri mong mubn lién quan dén chét mang
dugc bét bude. Vi du vé dang 1iéu don vi nay 13 vién nén (bao gém vién nén dang khéc
vach hoic dang bao), vién nang, vién tron, goi bot, vién nhén, vién thudc dang dan, dung

dich hoic hdn dich tiém dugc va dang tuong tu, va dang phirc hop tach biét cia chung.

Ngudi ¢6 hiéu biét trung binh trong linh vure didu tri bénh truyén nhiém s& c6 thé
xac dinh lwong hitu hiéu tir két qua thir nghiém dugc trinh bay trong ban mé ta. Noi
chung, dy tinh dugc ring luong hang ngay hitu hiéu nam trong khoang tir 0,01 mg/kg
dén 50 mg/kg thé trong, t6t hon 1 tir 0,1 mg/kg dén 10 mg/kg thé trong. C6 thé thich
hop néu st dung liu bét budc & dang hai, ba, bdn hozc nhiéu hon bdn 1iéu nhd vao cac
khoang thoi gian thich hop trong ngay. Lidu nho nay c6 thé duge bao ché 1am dang liéu
don vi, vi dy, chira tir 1 dén 1000 mg, va cu thé 12 tix 5 @én 200 mg hoat chét trong mbi

dang liéu don vi.

Lidu chinh x4c va tAn suét dung phu thudc vao hop chét cu thé theo sang ché dugc
st dung, tinh trang bénh cu thé duge didu tri, mic dd trdm trong cta tinh trang bénh

dugc diéu tri, do tudi, cAn ning va tinh trang thé chét chung ctia bénh nhén cu thé cling
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nhr thube khéc ma c4 nhan nay c6 thé dang ding, nhw da biét d6i véi ngudi c6 hiéu biét
trung binh trong linh vyc k§ thuét. Ngoai ra, rd rang 1a c6 thé ha thdp hoic gia ting
luong hitu hiéu phu thudc vao dap img ciia dbi twong duoc diéu tri va/hodc phu thude
vao danh gié cia bac s§ ké don hop chét theo sang ché. Do 6, cac khoang lugng hitu
hidu dugc d& cap & trén chi 12 huéng din va khong duge dy tinh lam gidi han pham vi

hoic viéc sir dung sang ché ¢ bat ky mic dd nao.

Sang ché con dugc du tinh bao gdm ddng vi bt ky clia nguyén tir c6 mat trong
hop chét theo sang ché. Vi dy, ddng vi ctia hydro bao gom triti va doteri va dong vi cua

cacbon bao gdom C-13 va C-14.

Hop chit dugc sir dung theo sang ché ciing c6 thé ton tai & dang chét d6ng phan
ho4 14p thé ctia chiing, xac dinh tht ca cdc hop chét kha thi dugc tao thanh tir cac nguyén
tir twong tu dugc lién két boi cling mdt trinh ty céc lién két nhung cé cic cAu trac ba
chiéu khac nhau, khong thé thay thé 13n nhau. Trir khi dugc dé cép hodc duoc néu theo
cach khéc, tén goi ctia hgp chat bao gbm hdn hop ciia tAt ca cc dang ddng phan hod lap

thé kha thi, ma céc hop chit da néu c6 thé cé.

Hén hop d3 néu c6 thé chia tAt ca cAc chat dong phan khong d6i quang va/hoic
c4c chit d@dng phan dbi anh ciia céu tric phan tir co ban cia hop chat d3 néu. T4t ca cic
dang ddng phan ho4 1ap thé cta hop chit dugc st dung theo sang ché & dang tinh Kkhiét
hozc hdn hop trdn véi nhau dugce dy tinh ndm trong pham vi clia séng ché bao gdm hdn

hop raxemic hodc raxemat bat ky.

Dang ddng phan 1ap thé tinh khiét cua hop chat va chét trung gian da dé cap ¢
dy duoc dinh nghia 12 chét ddng phan gn nhw khong 14n dang ddng phéan d6i anh hodc
ddng phan khong dbi quang khac cia cing mot c4u tric phan tir co ban cua hop chit
hodc chét trung gian da néu. Cu thé, thuét ngit “tinh khiét vé mat lap th&” chi hop chét
hodc chét trung gian c6 lwong du chit ddng phan 1ap thé tir it nhét 80% (tic 13 t6i thiéu
90% mot chit ddng phan va i da 10% céc chit dong phan khac c6 thé c6) 1én dén
lugng du chét ddng phan 1ap thé 12 100% (tic 1a 100% mdt chat dong phan va khéng c6
chit ddng phéan khac), cu thé hon 12 hop chat hodc chét trung gian c6 lugng du chét dong
phén lép thé nim trong khoang tir 90% lén dén 100%, tham chi cu thé hon 13 ¢6 lugng
dur chit @dng phan 14p thé ndm trong khoang tir 94% 18n dén 100% va cy thé nhét 1a ¢6
luong du chit ddng phan 13p thé ndm trong khoang tir 97% 1én dén 100%. Cac thuét ngit
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“tinh khiét v& mat ddng phan d6i anh” va “tinh khiét v& mit ddng phan khong d6i quang”
can dugc hiéu theo cach twong tw, nhung mit khac 1a vé lugng du chit déng phan ddi

anh, twong Gng 13 lugng du chit ddng phéan khong ddi quang ctia hdn hop dang xét dén.

Dang ddng phan 1ap thé tinh khiét ciia hop chét va chét trung gian dugc st dung
theo sang ché ¢6 thé thu dugc bing céch 4p dung quy trinh da biét trong linh vuc k§
thuat. Vi du, cac chat ddng phan d6i anh c6 thé dwgc tach khoi nhau bang cach két tinh
chon loc dbi v6i mubi ddng phan khong d6i quang ciia chiing véi axit hodc bazo quay
quang. Vi du vé chét nay 13 axit tartric, axit dibenzoyltartric, axit ditoluoyltartric va axit
camphosulfonic. Theo mét cach khac, chit ddng phan d6i anh c6 thé duoc tach bang cac
k¥ thuat sic ky st dung céc pha tinh khong d6i xtmg. Dang ddng phan hod 1ap thé tinh
khiét d néu ciing c¢6 thé c6 ngudn tir dang ddng phan hoa 1ap thé tinh khiét twong tmg
cua nguyén lidu ban dau thich hop, véi diéu kién 13 phan tng dién ra theo céch lap thé
d3c thi. Tt hon 14 néu mong muén chit ddng phén 14p thé cu th8, thi hop chéit d4 néu
s& dugc tdng hop bang phuong phap didu ché 1ap thé dic thi. Cac phuong phap nay s&

sir dung mot cach thuan lgi nguyén liéu ban dAu tinh khiét vé& mét ddng phan ddi anh.

T4t ca céc hop chét c6 cong thirc (I) theo sang ché déu c6 it nhit mot nguyén tir
cacbon khéng ddi ximg dugc biéu thi trong hinh v& duéi diy bang nguyén tir cacbon
duge ddnh dau *:

R1
2
R\Og OCHj;
O *
3 N 0}
R NI
N-N
&Y

N

R4

RS

Do su c6 mit cia nguyén tir cacbon khong d6i xng d4 néu, “hop chét c6 cong

thire (I)” c6 thé 13 chat ddng phan d6i anh dang (R), chit ddng phan d6i anh dang (S),
dang raxemic, hodc td hop kha thi bt ky ctia hai chit ddng phan dbi anh riéng Ié theo
516 bét ky. Khi chua biét dugc cAu hinh (R) hoc (S) tuyét ddi ctia chit ddng phén dbi
anh, thi chit ddng phan déi anh nay ciing c6 thé dugc nhén biét bang cach chi ra xem
chit ddng phan d6i anh nay 1a quay phai (dextrorotatory) (+) hay quay tréi
(levorotatory) (-) sau khi do d6 quay quang riéng cua chit ddng phan dbi anh cy thé da
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Theo mot khia canh, sang ché dé cap dén nhém thi nhit cia hop chét c6 cong
thire (I) trong d6 hop chat c6 cong thirc (I) cé d6 quay riéng (+).

Theo mot khia canh khéc, sang ché dé cap dén nhém thir hai gdm hop chét c6
cbng thurc (I) trong d6 hop chét c6 cong thie (I) c6 d6 quay riéng (-).

Vi du thye hién sang ché
Céc phuong phap LC/MS

Phép do sic ky 1ong hiéu ning cao (HPLC) dugc thuc hign bang cach sir dung
bom LC, mang di6t (DAD) hogc may do UV va cdt nhu dugce xac dinh theo cac phuong
phap tuong Ung. Néu can thiét, c6 thé bao gdm thém may do (xem béng vé cic phuong
phap dudi day).

Dong chay tir c6t duge dua vao mdy quang phd khdi (MS) dugc céu hinh véi
ngudn ion trong 4p suét mdi trudng. Pidu ndy nam trong pham vi hiéu biét ctia ngudi co
hidu biét trung binh trong linh vuc k¥ thuat dé thiét 14p céc thong sé diéu chinh (vi dy,
khoang quét, thoi gian chd...) dé thu duoc ion cho phép nhan biét phén tir khéi (MW)
don ddng vi theo danh phép cta hop chét. Viéc thu thap dit liéu dugc thuc hién bang
phin mém thich hop.

Hop chit duge mo ta bing thdi gian luu giit thit nghiém (Ry) va ion. Néu dugc
quy dinh khac trong bang s6 liéu, ion phan tir bdo cdo twong ng véi [M+H]" (phan tir
dwoc proton hoa) va/hoic [M-H] (phén tir duoc ki proton). Trong trudng hop hop chét
khong ion hoa dugc mdt cach truc tiép, thi x4c dinh loai sén phém cong (tic 1a
[M+NH,]*, [M+HCOOT, v.v.). D6i v6i phén tir ¢6 nhiéu kiéu dong vi (Br, Cl), gid tri
béo céo 1 gi4 tri thu dugc cho khéi lrgng ddng vi thap nhét. T4t ca céc két qua thu dugc
v6i d6 bat dinh do thir nghiém ma thudng lién quan dén phwong phép duge st dung.

Sau ddy, “SQD” c6 nghia 12 b do tir cuc don (Single Quadrupole Detector),
“MSD” 1a bd do chon loc khéi (Mass Selective Detector), “RT” 1a nhiét d0 phong, “BEH”
1a chét lai etylsiloxan/silic oxit ¢6 cAu, “DAD” 1a bd do mang di6t (Diode Array
Detector), “HSS” 1a silic oxit c6 4o bén cao.

Mi phuong phap LC/MS (Dong chay dugc biéu dién theo don vi mL/phut; nhiét
dd cot (T) theo °C; Thoi gian chay theo pht).
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M Dong | Thoi
° g . hiy | gian
phuong Thiét bi Cot Pha dong Gradien f___?’_ fhay
phdp CotT |(phit)
84,2% A trong 0,49
_ . phut, dén 10,5% A
N gg;@ e A: 95% trong 2,18 phét, | 0,343
LC-A |[UPLC® - DAD-| C18 (1,7 CH3;COONH4 7 |dugc giit trong 1,94 mL/phut 6.2
>" | mM/5% CH3CN, | phut, quay tro lai | =------ ’
Quattro pum, 2,1 x
Micro™ B: CH;CN 84,2% A trong 0,73 40°C
icro 100 mm) . s
phut, dugc git
trong 0,73 phut.
84,2% A/15,8% B
Waters: dén 10,5% A trong
Waters: BEH®. A:95% 2,18 phut, duoc gitt| 0,343
LC-B Acquity® H- C18 (1,7 CH3COONH4 7 | trong 1,96 phut, |mL/phut 6.1
Class - DAD va m. 2 1’ X mM/5% CH3CN, | quay tré lai 84,2% | ------- ’
SQD2TM }ioé wmy | BYCHaCN | A/15,8%B trong 40°C
0,73 phut, dugc gitt
trong 0,49 phut.
Waters: | o | A CHCOONH, | Tr95% Adén 5% | 0.8
LO-C Acquity® (17 ym 10 mM trong 95%| A trong 1,3 phut, | mL/phit|
UPLC® -DAD-| 5 xuso’ H20 + 5% CH3CN| duge gift trong 0,7 | =—-----
SQD ’ B: CH:CN phut. 55°C
mm)
Waters: Tir 100% A dén
Waters: HSS T.’; A: CH3COONH4 | 5% A trong 2,10 0,7
LeD Acquity® (1.8 um 10 mM trong 95%|  phit, mL/phit |,
UPLC® -DAD-| 5 ° FoW [H20 +5% CH;CN| dén 0% A trong | -——---- ’
SQD ’ mm) B: CH:CN 0,90 phut, dén 5% | 55°C
A trong 0,5 phut

Céc phuong phap SFC/MS

Phép do SFC dugc thyc hién b%ng cach st dung hé théng sic ky 10ng si€u tdi han
phén tich (SFC) dugc cAu tao bdi bom ddi dé phan phdi cacbon dioxit (CO2) va bd didu

bién, bd tu léy mau, 16 dang cot, bd do mang diét dugc bd tri buéng dong chay cao ap

(high-pressure flow cell) dé dung trong diéu kién 1én dén 40 MPa (400 bar). Néu duoc

cAu hinh véi may quang phd khéi (MS) thi dong chay tir cot dugc dua dén (MS). Pidu

ndy nam trong pham vi hiéu biét cia ngudi cé hiéu biét trung binh trong linh vuc k¥

thudt dé thibt 1ap céc thong s didu chinh (vi dy, khoang quét, thai gian chd...) dé thu

dwoc ion cho phép nhén biét phan tir khdi (MW) don ddng vi theo danh phép cua hop

chét. Viéc thu thap dit liéu duoc thyc hién bﬁng phén mém thich hop.

Phuong phdp SFC/MS phén tich (Dong chdy duogc biéu dién theo don vi mL/phut;
nhiét @6 cot (T) theo °C; Thoi gian chay theo phut, Ap Iyc nguge (BPR) theo MPa (bar).
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Ms Dong chay] Tholl1 gian
phuong Cot Pha dong Gradien | ------- ___i_i}i___
phap CotT BPR
Cot Daicel Chiralpak® A: CO, 30% B gia| 3 T
SFC-A | A (5 um, 150x 4,6 | B:EtOH (+0,3% Sl I— .
mm) iPrNH,) 7phut, | g a
(100 bar)
Cot Daicel Chiralpak® A: CO, T e
SFC-B |AD-H (5 um, 150 x 4,6/ B: EtOH (+0,3% h,g ....... iy
iPrNH,) Tphit, | 45 a
mm) (100 bar)
Cot Daicel Chiralpak® A: CO; 10% B | 3 T
SFC-C |AD-H (5 pm, 150 x 4,6| B: EtOH (+0,3% h,g ....... .
iPrNH)) 7 phut, 35 a
mm) (100 bar)
Cot Daicel Chiralpak® A: CO, — T
SFC-D | IC (5 pm, 150x4,6 | B:iPtOH (+03% |7, “8%) e oo
mim) iPrNHy) phut, | 35 a
(100 bar)
Cot Daicel Chiralpak® A: CO, 30%B g 3 T
SFC-E | IC (5 um, 150x4,6 | B:iPrOH (+0,3% h,g ....... gy
mm) iPrNH>) 7 phut, 35 a
(100 bar)
Cot Daicel Chiralpak® A: CO, wiBaidl 3|
SFC-F | AD-3 (3 um, 100 x 4,6| B:iPrOH (+0,3% ° h,g ....... Py
iPrNH,) 3phit, | 55 - Mra
mm) (103 bar)
. . 7
Cot Daicel Ch1ra1pak® A: CO o . 3
i : CO2 30%Bgitt| T | -
SFC-G |AD-H (5 pm, 150 x 4,6 B: EtOH Tphit, | T35 | 10MPa
mm) (100 bar)
Cot Daicel Chiralpak® A: CO2 20% B gift 3,5 ___1_?___
SFC-H | AS-3 (3 pm, 100x 4,6 | B:iPrOH (+03% |= " -l — o
iPrNH,) phut, 35 , a
mm) 1PrNHa (103 bar)
Cot Daicel Chiralpak® A: CO; - L
SFC-1 | AS-3 (3 um, 100x 4,6 | B: EtOH (+0,3% gy - [— ey
iPrNH)) 10phdt, | 55 ,3 MPa
mm) 1PrNEL (103 bar
Cot Daicel Chiralcel® A: CO, B20% eiii| 37 &
SFC-J |OD-3 (3 um, 100 x 4,6| B:MeOH (+0,3% | ¢ h,g ------- 0 v
iPrNHy) phut, | 35 .3 Mba
mim) (103 bar)
0o/ _500
C6t Daicel Chiralpak® A: CO, %0 tf 01510 é’ 2,5 __?f__
SFC-K |AS3 (3,0 um, 150 x 4,6| B:EtOH (+0,2% | gi& ....... T
mm) iPrNH, +3% H,0) | B2 & 40
3,5 phit (110 bar)
Nhiét d6 néng chay

Gié tri 1a gia tri cuc dai hodc khoang néng chay, va thu dugc véi d6 bat dinh do

thir nghiém ma thudng lién quan dén phuong phép phén tich nay.

DSC823e (dugc biéu thi 1a DSC)
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V&i mot s6 hop chét, nhiét d6 néng chay dugc xac dinh bang DSC823e (Mettler-

Toledo). Nhiét d6 néng chay duoc do véi gradien nhiét do la 10°C/phut. Nhiét do cao
nhét 13 300°C.

Do quay quang:

Do quay quang dugc do trén thiét bi phan cuc ké Perkin-Elmer 341 ¢6 dén natri

va duge bao céo nhu sau: [a]° (A, ¢ g/100 mL, dung méi, T°C).

[a]nT = (100a) / (I x c) : trong d6 [ 1a d6 dai quang trinh theo dm va c 1a ndng d6

theo g/100 mL cho mdt mau & nhiét dd T (°C) va budc séng A (theo nm). Néu budc séng

ctia 4nh sang duoc sir dung 12 589 nm (vach D cua natri), thi thay vao d6 c¢6 thé sir dung

ky hiéu D. D4u ciia 46 quay (+ hogc -) ludn cin duoc cho trudce. Khi sir dung cong thirc

nay, ndng do va dung mdi ludn dugc cung cép & dang trong ngoac don sau khi quay. Do

quay dugc bio cdo bang cach st dung d6 va khong don vi nong d6 nao duoc dua ra

(duoc gia dinh 1a g/100 mL).

Céc tir ngit viét tit dugc sir dung trong phan thir nghiém

(M+H)" l|ion phén tir dugc proton hod HCl axit clohydric

aq. dang nudc HPLC sac ky 1ong hidu ning cao
Boc tert-butyloxycarbonyl iPrNH; isopropylamin
Boc,O di-tert-butyl dicacbonat iPrOH 2-propanol

br rong K2COs kali cacbonat
CH3CN  |axetonitril LiAlH4 lithi nh6m hydrua
CHCl;  |clorofom m/z ty 18 khoi lugng:dién tich
CH,Cl,  |diclometan Me metyl

CH;OH |metanol MeOH metanol

CO, cacbon dioxit MgSO4 magie sulfat

d vach d6i min phut

DCM diclometan N> nito

DIEA diisopropyletylamin NaCOs natri cacbonat
DIPE ete diisopropyl NaSO4 natri sulfat

DMA dimetylaxetamit NaBH4 natri borohydrua
DMAP  |4-dimetylaminopyridin NaHCOs3; |natri bicacbonat
DME 1,2-dimetoxyetan NaOH natri hydroxit
DMF dimetylformamit NH4Cl amoni clorua
DMSO  |dimetyl sulfoxit q vach b6n

eq. duong lugng rt hoac RT |nhiét d phong
Et,O ete dietyl S vach don

Et:N trietylamin t vach ba

EtOAc  |etyl axetat tBuOK kali tert-butanolaat
EtOH etanol TEA trietylamin

H,O nudc TFA axit trifloaxetic
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H>SO4  |axit sulfuric THF tetrahydrofuran

HATU  |O-(7-aza-1H-benzotriazol-1-yl)- TMSCI trimetylsilyl clorua
N,N,N',N'-tetrametyl-uroni
hexaflophosphat - CAS [148893-10-1]

Vi du 1: Téng hop 2-(4-flo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)-1-(6-(triflometyl)indolin-1-yl)etanon (Hop chit 1) va phan
tach khong dbi xtmg thanh Chét ddng phan déi anh 1A va Chét dong phan dbi anh 1B.

R R R o &—é
BBr3

EtOH
o ——— O omcn o  Cs.COs DMF g
H,SO, 2Cla _
MeQ 2S0s  MeO HO
y OH héi luu 12 giv OEt -20°C,1gi®y OEt rtquadém  EtO —\—Q )
1a 1b 1c _Si
OMe
F jo!
Sl‘
1) LIHMDS 1N trong THF, H,N N~ N \/\
THF, -78°C 1 gi®r 0 L
o —_————
2) CISiMes, -78°C 15 phut Et0  Br —\—o , CH4CN, iProNEt

Z
/Z

3) NBS, -55°C 2 giéy si 50°C 18 gidr

1d 4 7( \N

F
SR, @ OO % R
LiOH
 MeOHTHFH0 /@

nsgw
HATU. iPrpNEt
\ DMF, 1t 2 gi& N
\ 1g

//\Z
=

F

HCI (4M trong dioxan) \/\

Phan tach khﬁng déi xing PR oz .
Cac chat dong phan doi anh
MeOH 1Ava1B
t,1 gi¢v

\

Téng hop chit trung gian 1a:

Dung dich ciia axit 4-flo-2-metoxyphenylaxetic [CAS 886498-61-9] (10 g, 54,3
mmol) trong EtOH (200 mL) va H2SO4 (2 mL) dugc gia nhiét trong didu kién hdi lvu
trong 12 gio. Nudc duge thém vao va hén hop duge ¢ trong didu kién 4p suét giam
xuéng con mot nira thé tich ban dau. P4 lanh duoc thém vao. Dung dich dugc bazo hoa
bang K2COs va duge chiét tach bang EtOAc. Lép hitu co dugce rira bang nuc mudi,
duoc 1am kho qua MgSOs, dugce loc va dung moi duge cd trong diéu kién ap sudt giam
dé thu duogc etyl 2-(4-flo-2-metoxyphenyl)axetat 1a (11,6 g). Hop chét dugc st dung
truc tiép tai budc tiép theo.
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Téng hop chat trung gian 1b:

Dung dich 1M ctia bo tribromua trong CH2Clz (109,3 mL, 109,3 mmol) dugc thém
nho giot vao dung dich cua etyl 2-(4-flo-2-metoxyphenyl)axetat 1a (11,6 g, 54,7 mmol)
trong CH,Cl, (300 mL) & -30°C. Phan g dugc khudy & -20°C trong 1 gid, va sau d6
dugc dap bing CH30H. D6 pH dugc didu chinh dén 8 bang cach thém dung dich nude
NaHCOs bdo hoa. Dung dich dugc chiét tach bang CH,Cl, va cac 16p hiru co gop lai
dugc 1am kho qua MgSOs, duge loc va dung moi duge cd trong didu kién 4p sudt giam
dé thu duoc etyl 2-(4-flo-2-hydroxyphenyl)axetat 1b (10,8 g). Hop chét duoc st dung

truc tiép tai budc tiép theo ma khong can tinh ché thém.
Téng hop chat trung gian lc:

(2-Brometoxy)(tert-butyl)dimetylsilan [CAS 86864-60-0] (13,8 mL, 64,2 mmol)
dwoc thém vao hdn hop gdm etyl 2-(4-flo-2-hydroxyphenyl)axetat 1b (10,6 g, 53,5
mmol) va xesi cacbonat (34,8 g, 106,9 mmol) trong DMF (200 mL) ¢ 10°C. Hon hop
phan ung duoc khudy & nhiét d6 phong qua dém. H2O duoc thém vao va hdn hop phan
ung duoc chiét tach béng EtOAc. Pha hitu co duoc 1am khd qua MgSOa, duge loc va
duoc cb trong didu kién ap sudt giam. Phan cin dugc tinh ché bang k¥ thuat sic ky
nhanh trén silicagel (15-40 uM, 40 g, heptan/EtOAc 80/20). Céc phén doan tinh Kkhiét
dugc gdp lai va dung méi duoc loai bé trong diéu kién ap suét giam dé thu duoc etyl 2-

(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-flophenyl)axetat 1c (17,7 g).
Téng hop chét trung gian 1d:

Dung dich cta etyl 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-flophenyl)axetat
lc (5 g 14,03 mmol) trong THF (30 mL) dugc thém vao dung dich lithi
bis(trimetylsilyl)amit 1M trong THF (28,05 mL, 28,05 mmol), dugc lam lanh & -78°C.
Sau khi khudy trong 1 gio & -78°C, clotrimetylsilan (2,85 mL, 22,4 mmol) dugc thém
vao. Hon hop phén tmg duge khudy & -78°C trong 15 phut. N-Bromsuxinimit (3 g, 16,8
mmol) trong THF (30 mL) dugc thém vao va tiép tuc khudy & -55°C trong 2 gio. Hén
hop phén g dwoc d6 vao H20 va dugc chiét tach hai 14n bang EtOAc. C4c pha hitu co
dwoc gop lai, duoc lam khd qua MgSO4, duge loc va dugc cb trong didu kién ép suft
giam dé thu dugc etyl 2-brom-2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-flophenyl)
axetat 1d (6,57 g) dugc su dung tai budc tiép theo ma khéng cin tinh ché thém.

Téng hop chit trung gian 1e:
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Hdn hop gdm etyl 2-brom-2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-flophenyl)
axetat 1d (3,1 g, 7,12 mmol), 3-metoxy-5-(1H-1,2,4-triazol-1-yl)anilin [CAS 1220630-
56-7] (2,03 g, 10,7 mmol) va diisopropyletylamin (2,45 mL, 14,2 mmol) trong CH;CN
(60 mL) dwoc khudy & 50°C trong 18 gid. Hon hop phan tng dugce cd trong diéu kién
ap sut giam. Phan cin duoc hép thu b:‘?mg EtOAc va duogc roa bﬁng HCI 0,5N, nudc va
nuéc mudi. Pha hitu co duge 1am khd qua MgSOs, duge loc va duge c6 trong diéu kién
ap suat giam. Phan cin dugc tinh ché bang k¥ thuat sic ky nhanh trén silicagel (15-40
um, 120 g, gradien heptan/EtOAc tir 80/20 dén 60/40) dé thu dwoc etyl 2-(2-(2-((tert-
butyldimetylsilyl)oxy)etoxy)-4-flophenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)
phenyl)amino)axetat le (2,5 g).

Téng hop chat trung gian 1f:

Dung dich cta lithi hydroxit monohydrat (226 mg, 5,397 mmol) trong nudc (25
mL) dugc thém tung phin viao dung dich cua etyl 2-(2-(2-((tert-butyldimetyl
silyl)oxy)etoxy)-4-flophenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)
axetat le (2,45 g, 4,498 mmol) trong hdn hop dung méi THF/CH3OH (1/1) (50 mL) &
10°C. Phan tmg duoc khudy & nhiét do phong trong 6 gid, dwgc pha loéng bang nude
va dugc lam lanh xuéng 0°C. Dung dich dugc axit hod chdm b%tng HC10,5N dén d6 pH
= 6, va dugc chiét tach béng EtOAc. Lép hitu co duge 1am khé qua MgSOs, duge loc
va dung moi dugc cd trong diéu kién 4p suit giam dé thu duge axit 2-(2-(2-((tert-butyl
dimetylsilyl)oxy)etoxy)-4-flophenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)
amino)axetic 1f (2,05 g). Hop chit duoc st dung truc tiép tai budc tiép theo ma khong

can tinh ché thém.
Téng hop chét trung gian 1g:

HATU (1,74 g, 4,60 mmol), diisopropyletylamin (1,5 mL, 9,17 mmol) va 6-
(triflometyl)indolin [CAS 181513-29-1] (572 mg, 3,06 mmol) dugc thém vao dung dich
cua axit 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-flophenyl)-2-((3-metoxy-5-(1H-
1,2,4-triazol-1-yl)phenyl)amino)axetic 1f (1,58 g, 3,06 mmol) trong DMF (20 mL). Hon
hop phan Umg dugc khudy & nhiét d6 phong trong 2 gid. Hon hop phéan tmg duge pha
lodng bz"mg nuéc. Phin két tia dugc loc bd, duge rira b%tng nude va duogc hép thu béng
EtOAc. Lép hitu co duge rira bang dung dich 10% ctia K2COs trong nude, nudce, dugce

1am kho6 qua MgSOs, dugce loc va dung mdi dugce cb trong diéu kién ap sudt giam dé thu

-17-



35758

dugc  2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-flophenyl)-2-((3-metoxy-5-(1H-
1,2,4-triazol-1-yl)phenyl)amino)-1-(6-(triflometyl)indolin-1-yl)etanon 1g (2,1 g). Hop

chét tho duoc st dung truc tiép tai bude tiép theo.

Téng hop Hop chit 1 va phan tach khong dbi xémg thanh Chit dong phan doi anh 1A
va Chit ddng phén dbi anh 1B:

Trong dong khi N, & 5°C, HCl 4M trong dioxan (7,65 mL, 30,6 mmol) dugc
thém nhé giot vao dung dich cua 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-
flophenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1-(6-(triflometyl)
indolin-1-yl)etanon 1g (2,1 g, 3,06 mmol) trong MeOH (40 mL). Phan ing dugc khudy
& nhiét do phong trong 1 gio. Hdn hop duge 1am lanh xuéng 0°C, duoc bazo hoa b%mg
dung dich nuéc 10% ctia K2COs va duogc chiét tach bﬁng EtOAc. Pha hitu co dugc tach,
dugc 1am kho qua MgSO4, dugce loc va dung mdi duge cd trong diéu kién ap suét giam.
Phin cin duoc két tinh tr CHsCN/ete diisopropyl dé thu dugc 2-(4-flo-2-(2-
hydroxyetoxy)phenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1-(6-
(triflometyl)indolin-1-yl)etanon 1 (800 mg) & dang raxemat.

Chét ddng phan déi anh ctia Hop chit 1 (720 mg) dugc tich qua SFC khong déi
xtng didu ché (Pha tinh: Chiralpak® IA 5§ pm 250 x 20 mm, Pha dong: 70% CO2, 30%
EtOH (+ 0,3% iPrNH,)). ChAt déng phan d6i anh d4 rira gidi thir nhat (303 mg) dugc
két tinh tr Et,O d8 thu dwgc Chit ddng phan di anh 1A (270 mg). Chét ddng phan d6i
anh d7 rira giai tht hai (320 mg) duoc két tinh tir EO @8 thu duge Chét ddng phan déi
anh 1B (274 mg).

Hop chét 1:

'H NMR (500 MHz, DMSO-ds) 8 ppm 3,15 - 3,30 (m, 2 H) 3,73 (s, 3 H) 3,74 -
3,85 (m, 2 H) 4,06 - 4,17 (m, 3 H) 4,45 (td, J=10,3, 6,1 Hz, 1 H) 4,98 (t, /5,4 Hz, 1 H)
5,83 (d, J=8,5 Hz, 1 H) 6,35 (s, 1 H) 6,66 (t, /=1,9 Hz, 1 H) 6,76 - 6,82 (m, 2 H) 6,84
(s, 1 H) 6,98 (dd, J=11,2, 2,4 Hz, 1 H) 7,37 - 7,42 (m, 2 H) 7,44 - 7,49 (m, 1 H) 8,16 (s,
1H) 8,39 (s, 1 H) 9,13 (s, 1 H)

LC/MS (phwong phép LC-A): R: 3,06 phut, MH" 572
Nhiét @6 néng chay: 151°C

Chét ddng phan dbi anh 1A:
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'H NMR (500 MHz, DMSO-ds) 8 ppm 3,15 - 3,29 (m, 2 H) 3,73 (s, 3 H) 3,74 -
3,86 (m, 2 H) 4,06 - 4,19 (m, 3 H) 4,45 (td, J/=10,2, 6,3 Hz, 1 H) 4,97 (t, J=5,5 Hz, 1 H)
5,83 (d, /=8,8 Hz, 1 H) 6,36 (s, 1 H) 6,66 (t, /<1,9 Hz, 1 H) 6,76 - 6,82 (m, 2 H) 6,84
(s, 1 H) 6,98 (dd, J=11,3,2,5 Hz, 1 H) 7,37 - 7,42 (m, 2 H) 7,46 (d, J/=7,9 Hz, 1 H) 8,16
(s, 1H) 8,39 (s, 1 H) 9,13 (s, 1 H)

LC/MS (phuong phap LC-A): Rt 3,06 phut, MH" 572

[0]p?%: -44,8° (¢ 0,2525, DMF)

SFC khéng déi xémg (phuong phép SFC-A): R: 2,59 phut, MH* 572, d9 tinh khiét
khong dbi xting 100%.

Nhiét @6 néng chay: 163°C
Chét ddng phan d6i anh 1B:

'H NMR (500 MHz, DMSO-de) 5 ppm 3,15 - 3,30 (m, 2 H) 3,73 (s, 3 H) 3,74 -
3,85 (m, 2 H) 4,06 - 4,19 (m, 3 H) 4,45 (td, J=10,3, 6,1 Hz, 1 H) 4,97 (t, J=5,5 Hz, 1 H)
5,83 (d, I=8,5 Hz, 1 H) 6,36 (s, 1 H) 6,66 (t, ]=1,9 Hz, 1 H) 6,76 - 6,82 (m, 2 H) 6,84 (s,
1 H) 6,98 (dd, J=11,2, 2,4 Hz, 1 H) 7,36 - 7,43 (m, 2 H) 7,46 (d, J=7,9 Hz, 1 H) 8,16 (s,
1H) 38,39 (s, 1 H) 9,13 (s, 1 H)

LC/MS (phuong phap LC-A): Rt 3,06 phit, MH" 572

[a]p?®: +36,2° (¢ 0,2567, DMF)

SFC khong d6i xtmg (phwong phép SFC-A): Rt 3,15 phut, MH" 572, 46 tinh khiét
khong db6i xting 98,07%.

Nhiét d6 nong chay: 162°C
Vi du 2: Téng hop 2-(4- flo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)-1-(5-metoxy-6-(triflometyl)indolin-1-yl)etanon (Hop chét 2)
va phan tich khong dbi xtng thanh Chét ddng phan déi anh 2A va Chét dong phan dbi
anh 2B.
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Téng hop chét trung gian 2a:

Hén hop gdm 1-metoxy-4-nitro-2-(triflometyl)benzen [CAS 654-76-2] (24,5 g,
110,8 mmol) va 4-clophenoxyaxetonitril [CAS 3598-13-8] (20,4 g, 121,9 mmol) trong
DMEF (100 mL) dugc thém nho giot trong 30 phut vao dung dich khudy cia tBuOK
(27,35 g, 243,7 mmol) trong DMF (100 mL) & -10°C. Sau khi thém, dung dich mau tim
duoc duy tri & -10°C trong 1 gio. 500 mL d4 lanh-nuée va 500 mL HCI 6N dugc thém
vao va ph?m két tia dugce loc bo, dugc rira bﬁng nudc va duge lam kho trong diéu kién
&p sut giam @& thu duoc 40,4 g 2-(5-metoxy-2-nitro-4-(triflometyl)phenyl)axetonitril
2a (duoc st dung nhu vay tai budc tiép theo).

Téng hop chét trung gian 2b:

Dung dich cta 2-(5-metoxy-2-nitro-4-(triflometyl)phenyl)axetonitril 2a (26 g,
99,9 mmol) trong etanol/nude (9/1) (500 mL) va AcOH (5,2 mL) dugc hydro hoa trong
1 gid & 4p suat 350 kPa (3,5 Bar) bang Pd/C 10% (15,3 g) 1am chét xtc tac. Hon hop
phéan Gng dugce loc qua dém celite® va phén banh loc dugc rira bang hdn hop dung mdi
gém CH,Cl, va CH30H. Phén loc dugc co trong diéu kién ap suét giam. Phan cin dugc
loc qua dung cu loc thuy tinh dwoc nap silic oxit 60-200 pm bang cach sir dung
heptan/EtOAc 80/20 lam chét rira giai. Cac phan doan chira hop chit mong mudn dugc
gop lai va dung moi dugc cd trong didu kién 4p suét giam & thu dugc 5-metoxy-6-
(triflometyl)-1H-indol 2b (15,6 g).
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Téng hop chét trung gian 2c:

3 0°C, BH;-Pyridin (23,5 mL, 232,4 mmol) dugc thém nhé giot vao dung dich
clia 5-metoxy-6-(triflometyl)-1H-indol 2b (10 g, 46,5 mmol) trong EtOH (60 mL). HC]
6N (140 mL) dugc thém chdm trong khi duy tri nhiét dd thip hon 10°C. Hén hop dugc
khudy & 0°C trong 2 gid. Nude (200 mL) dugc thém vao va hdn hop ndy dugc bazo hod
dén d6 pH = 8-9 bang dung dich nuéc NaOH dic (nhiét d6 ctia phan Gmg dugc giit thip
hon 20°C). Phan két tiia dugc loc bo, dugc rira bang nude (hai 1an) va dugce 1am bay hoi
ddng thoi trong diéu kién 4p sudt gidm bang toluen dé thu dwgc 5-metoxy-6-

(triflometyl)indolin 2¢ (9 g).
Téng hop chit trung gian 2d:

HATU (1,13 g, 2,96 mmol), diisopropyletylamin (979 pL, 5,92 mmol) va 5-
metoxy-6-(triflometyl)indolin 2¢ (429 mg, 1,97 mmol) dugc thém vao dung dich cua
axit 2-(2-(2~((tert-butyldimetylsilyl)oxy)etoxy)-4-flophenyl)-2-((3-metoxy-5-(1H-
1,2,4-triazol-1-yl)phenyl)amino)axetic 1f (1,02 g, 1,97 mmol) trong DMF (10 mL). Hon
hop phan tng dugc khudy & nhiét d6 phong trong 2 gid. Hon hop phan tmg dwgc pha
loang bang nudc. Phin két tiia duoc loc bo, dugc rira bang nude va dugce hép thu bang
EtOAc. Lép hitu co duge rira bang dung dich 10% cua K2COs trong nude, nude, dugce
1am khd qua MgSO4, dugc loc va dung moi dugc cb trong diéu kién ap suét giam dé thu
dugc  2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-flophenyl)-2-((3-metoxy-5 -(1H-
1,2,4-triazol-1-yl)phenyl)amino)-1-(5-metoxy-6-triflometyl)indolin-1-yl)etanon 2d
(1,36 g). Hop chét duoc sir dung nhu vay tai bude phan Gng tiép theo.

Téng hop Hop chét 2 va phan tach khong dbi ximg thanh Chét ddng phén dbi anh 2A
va Chat ddng phén dbi anh 2B:

Trong dong khi N2, & 5°C, HCI 4M trong dioxan (4,75 mL, 18,99 mmol) dugc
thém nho giot vao dung dich cua 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-
flophenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1-(5 -metoxy-6-(triflo
metyl)indolin-1-yl)etanon 2d (1,36 g, 1,9 mmol) trong MeOH (25 mL). Phan ung dugce
khudy & nhiét d6 phong trong 1 gio. Hon hop dugc 1am lanh xubng 0°C, dugc bazo hod
bang dung dich nuéc 10% cia K2COs va dugc chiét tach bang EtOAc. Pha hitu co dugc
tach, duoc lam khd qua MgSOs, dugc loc va dung moi duge co trong diéu kién ap suét
giam. Phdn cin dugc két tinh tr MeOH dé thu dwogc 2-(4-flo-2-(2-hydroxy
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etoxy)phenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1-(5 -metoxy-6-
(triflometyl)indolin-1-yl)etanon 2 (850 mg) & dang raxemat.

Chét déng phan di anh ctia Hop chét 2 (800 mg) duge tach qua SFC khong doi
xting didu ché (Pha tinh: Chiralpak® IA 5 pm 250 x 20 mm, Pha dong: 6% CH2Clz, 70%
COy, 24% EtOH (+ 0,3% iPtNHy)). Chét ddng phén dbi anh da rira giai thir nhat (370
mg) duoc hod rén bang cach nghién thanh bdt véi ete diisopropyl dé thu dugc Chit dong
phan @bi anh 2A (329 mg). Chét ddng phan d6i anh da rira giai tht hai (400 mg) duge
tinh ché tiép bing k§ thudt séc ky nhanh trén silicagel (15-40 um, 24 g, CH2Cl/MeOH
99/1). Cac phan doan tinh khiét duge gop lai va dung méi duge cd trong diéu kién ap
sudt giam. Phin cin (320 mg) dwoc hod rén bang cdch nghién thanh bt véi ete

diisopropyl dé thu dugc Chat ddng phén dbi anh 2B (262 mg).
Hop chét 2:

'H NMR (500 MHz, DMSO-dg) 8 ppm 3,15 - 3,30 (m, 2 H) 3,72 (s, 3 H) 3,74 -
3,83 (m, 2 H) 3,84 (s, 3 H) 4,04 - 4,18 (m, 3 H) 4,43 (td, ]=10,4, 6,3 Hz, 1 H) 4,99 (1,
J=5,7 Hz, 1 H) 5,81 (d, J=8,5 Hz, 1 H) 6,35 (s, 1 H) 6,65 (t, J=1,9 Hz, 1 H) 6,75 - 6,81
(m, 2 H) 6,83 (s, 1 H) 6,98 (dd, I=11,2, 2,4 Hz, 1 H) 7,24 (s, 1 H) 7,39 (dd, J=8,5, 6,9
Hz, 1 H) 8,16 (s, 1 H) 8,35 (s, 1 H) 9,13 (s, 1 H)

LC/MS (phuong phap LC-A): R 2,99 phut, MH* 602

Nhiét d6 néng chay: 192°C
ChAt ddng phéan d6i anh 2A:

'H NMR (400 MHz, DMSO-ds) 8 ppm 3,16 - 3,28 (m, 2 H) 3,72 (s, 3 H) 3,74 -
3,83 (m, 2 H) 3,84 (s, 3 H) 4,03 - 4,18 (m, 3 H) 4,37 - 4,49 (m, 1 H) 4,97 (t, J=5,6 Hz,
1H) 5,81 (d, ]=8,1 Hz, 1 H) 6,35 (s, 1 H) 6,65 (s, 1 H) 6,73 - 6,81 (m, 2 H) 6,83 (s, 1 H)
6,97 (dd, J=11,1,2,0 Hz, 1 H) 7,23 (s, 1 H) 7,39 (t, ]=7,6 Hz, L H) 8,15 (s, 1 H) 8,35 (s,
1H)9,12 (s, 1 H)

LC/MS (phuong phép LC-A): R: 2,97 phit, MH" 602

[a]p2: -45,0° (c 0,2425, DMF)

SFC khong déi xtig (phwong phap SFC-A): Re 4,14 phut, MH" 602, d6 tinh khiét
khong dbi xtmg 100%.
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Chét ddng phan d6i anh 2B:

'H NMR (400 MHz, DMSO-ds) 8 ppm 3,16 - 3,28 (m, 2 H) 3,72 (s, 3 H) 3,74 -
3,83 (m, 2 H) 3,84 (s, 3 H) 4,02 - 4,20 (m, 3 H) 4,42 (td, ]=10,2, 6,3 Hz, 1 H) 4,97 ¢,
J=5,6 Hz, 1 H) 5,81 (d, J=8,6 Hz, 1 H) 6,35 (s, 1 H) 6,65 (s, 1 H) 6,73 - 6,81 (m, 2 H)
6,83 (s, 1 H) 6,97 (dd, J=11,4, 2,3 Hz, 1 H) 7,23 (s, 1 H) 7,36 - 7,43 (m, 1 H) 8,15 (s, 1
H) 8,35 (s, 1 H) 9,12 (s, 1 H)

LC/MS (phwong phap LC-A): R: 2,97 phut, MH* 602
[a]p2: + 43,4° (¢ 0,2007, DMF)

SFC khong dbi xtmg (phuong phap SFC-A): R: 5,08 phut, MH* 602, d6 tinh khiét
khong dbi xtmg 100%.
Vi du 3: Téng hop 2-(4-flo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)-1-(6-(triflometoxy)indolin-1-yl)etanon (Hop chit 3) va
phan tach khong dbi xing thanh ChAt ddng phan dbi anh 3A va Chét dong phan d6i anh
3B.
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Tong hop chat trung gian 3a:

HATU (1,13 g, 2,96 mmol), diisopropyletylamin (979 pL, 5,92 mmol) va 6-
(triflometoxy)indolin [CAS 959235-95-1] (401 mg, 1,97 mmol) dugc thém vao dung
dich cua axit 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-flophenyl)-2-((3-metoxy-5-
(1H-1,2,4-triazol-1-yl)phenyl)amino)axetic 1f (1,02 g, 1,974 mmol) trong DMF (10
mL). Hn hop phén tng dugc khudy & nhiét &6 phong trong 2 gio. Hon hop phan ng
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dugc pha lodng bang nudc. Phan két tia duge loc bo, duoc rira bing nude va duge hip
thu bang EtOAc. Lép hitu co dugc rira bang dung dich 10% ctia K2COs trong nudc,
nuée, duoc 1lam khd qua MgSOs4, duge loc va dung moi dugce ¢b trong diéu kién ap suét
giam d& thu duoc 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-flophenyl)-2-((3-
metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1-(6-(triflometoxy)indolin-1-yl)etanon
3a (1,34 g). Hop chit thé dugc st dung truc tiép tai budc phan Gng tiép theo.

Tdng hop Hop chét 3 va phan tach khong i ximg thanh Chét déng phan d6i anh 3A
va Chit ddng phan ddi anh 3B:

Trong dong khi N3, & 5°C, HCI 4M trong dioxan (4,27 mL, 17,1 mmol) dugc
thém nho giot vao dung dich cua 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-
flophenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1-(6-(triflometoxy)
indolin-1-yl)etanon 3a (1,2 g, 1,71 mmol) trong MeOH (25 mL). Phan tng dugc khudy
& nhiét d6 phong trong 1 gid. Hén hop dugc lam lanh xubng 0°C, dugc bazo hod bang
dung dich nudc 10% cia K2CO3 va duge chiét tach bﬁng EtOAc. Pha hitu co dugc tach,
dugc 1am kho qua MgSOs, duoc loc va dung mdi dugc cb trong didu kién 4p suét giam.
Phan cin dugc tinh ché bang k¥ thut sic ky nhanh trén silicagel (15-40 pm, 40 g,
gradien CH,CL/MeOH tix 99,5/0,5 dén 99/1). Céc phan doan tinh khiét dugc gop lai va
duge c6 dén khé trong didu kién 4p sudt gidm dé thu duoc 2-(4-flo-2-(2-hydroxy
etoxy)phenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1-(6-(triflo
metoxy)indolin-1-yl)etanon 3 (550 mg) & dang raxemat. Mot phin ctia phan doan nay

duge két tinh tr MeOH d8 tao ra Hop chit 3 (36 mg).

Nguyén liéu con lai dugc st dung @8 tach chit ddng phan d6i anh ctia Hop chat
3 qua SFC khoéng d6i xtmg diéu ché (Pha tinh: Chiralpak® AD-H 5 pm 250 x 20 mm,
Pha dong: 65% CO2, 35% EtOH (+ 0,3% iPrNH)). Chat ddng phan ddi anh da rira giai
th nhit (210 mg) dugc hod rén bing cach nghién thanh bt véi ete diisopropyl/heptan
d thu duoc Chit ddng phan d6i anh 3A (182 mg). Chit ddng phan d6i anh da rira giai
thir hai (230 mg) duoc tinh ché tiép bing k¥ thuat sic ky nhanh trén silicagel (15-40 pm,
24 g, CH,Cl/MeOH 99/1). Cac phan doan tinh khiét dugc gop lai va dung méi dugce cd
trong diéu kién 4p suat giam. Phn cin (180 mg) dugc hod ran bang cach nghién thanh

bét véi ete diisopropyl/heptan dé thu dugc Chit ddng phan ddi anh 3B (137 mg).

Hop chét 3:
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'H NMR (500 MHz, DMSO-de) & ppm 3,06 - 3,25 (m, 2 H) 3,73 (s, 3 H) 3,75 -
3,86 (m, 2 H) 4,06 - 4,17 (m, 3 H) 4,38 - 4,50 (m, 1 H) 4,95 (br s, 1 H) 5,81 (d, J=8,6
Hz, 1 H) 6,35 (s, 1 H) 6,65 (s, 1 H) 6,75 - 6,81 (m, 2 H) 6,83 (s, 1 H) 6,94 - 7,04 (m, 2
H) 7,33 (d, J=8,6 Hz, 1 H) 7,36 - 7,43 (m, 1 H) 8,04 (s, 1 H) 8,15 (s, 1 H) 9,11 (s, 1 H)

LC/MS (phuong phap LC-A): R¢ 3,13 phiit, MH* 588
Nhiét o nong chay: 178°C
Chat ddng phan d6i anh 3A:

'H NMR (400 MHz, DMSO-ds) 8 ppm 3,06 - 3,26 (m, 2 H) 3,72 (s, 3 H) 3,74 -
3,86 (m, 2 H) 4,05 - 4,18 (m, 3 H) 4,38 - 4,50 (m, 1 H) 4,97 (t, J=5,3 Hz, 1 H) 5,82 (d,
J=8,6 Hz, 1 H) 6,35 (s, 1 H) 6,65 (s, 1 H) 6,74 - 6,86 (m, 3 H) 6,94 - 7,04 (m, 2 H) 7,34
(d,7=8,1 Hz, 1 H) 7,36 - 7,42 (m, 1 H) 8,04 (s, 1 H) 8,15 (5, 1 H) 9,12 (s, 1 H)

LC/MS (phuong phap LC-A): R: 3,11 phut, MH" 588
[a]p®: -38,2° (¢ 0,28, DMF)

SFC khong dbi xtmg (phuong phap SFC-B): R 3,38 phut, MH* 588, d0 tinh khiét
khong dbi xtng 100%.

ChAt ddng phén dbi anh 3B:

'H NMR (400 MHz, DMSO-de) 8 ppm 3,07 — 3,26 (m, 2H) 3,72 (s, 3 H) 3,74 -
3,86 (m, 2 H) 4,04 - 4,20 (m, 3 H) 4,38 - 4,50 (m, 1 H) 4,97 (t, J=5,6 Hz, 1 H) 5,81 (d,
J7=8,6 Hz, 1 H) 6,35 (s, 1 H) 6,65 (s, 1 H) 6,74 - 6,87 (m, 3 H) 6,94 - 7,03 (m, 2 H) 7,34
(d, J=8,1 Hz, 1 H) 7,36 - 7,42 (m, 1 H) 8,04 (s, 1 H) 8,15 (s, 1 H) 9,12 (s, 1 H)

LC/MS (phuong phip LC-A): Rt 3,11 phut, MH" 588

[a]p®: +40,9° (c 0,23, DMF)

SFC khong déi xtmg (phwong phap SFC-B): R« 5,31 phut, MH* 588, ¢ tinh khiét
khong d6i xing 100%.
Vi du 4: Téng hop 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)-1-(6-(triflometyl)indolin-1-yl)etanon (Hop chét 4) va phan
tich khong dbi xtmg thanh ChAt ddng phan dbi anh 4A va Chat dong phéan doi anh 4B.
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Téng hop chat trung gian 4a:

Dung dich ctia axit 2-(4-clo-2-metoxyphenyl)axetic [CAS 170737-95-8] (20 g,
101 mmol) trong THF khd (300 mL) dugc 1am lanh & 0°C. Oxalyl clorua (18 mL, 202
mmol) va hai giot DMF dugc thém vao dung dich nay. Ho6n hop phan tmg dugc khudy
& nhiét d6 phong trong 30 phut. Dung méi dugc lam bay hoi trong didu kién 4p suét
giam. Phén cin dugc hoa tan trong etanol (300 mL) va hdn hop phan tmg dugc khudy &
nhiét d6 phong trong 1 gid. Hon hop phan ng dugc c6 trong didu kién 4p suét giam dé
thu dugc etyl 2-(4-clo-2-metoxyphenyl)axetat 4a (23 g), dugc st dung tai budce tiép theo
ma khong cin tinh ché thém.

Téng hop chit trung gian 4b:

Dung dich BBr3 1M trong CH2CLz (87,5 mL, 87,5 mmol) dugc thém nho giot vao
dung dich cua etyl 2-(4-clo-2-metoxyphenyl)axetat 4a (10 g, 44 mmol) trong CH2ClL2
(350 mL), dugc lam lanh & -30°C, trong khi duy tri nhiét 4o thép hon -20°C. Hon hop
phan img duoc khudy & -30°C trong 1 gid trude khi dép bang metanol. P§ pH dugc didu
chinh dén 8 bang cach thém dung dich nuéc bio hoa ciia NaHCOs. Céc pha dugc tich
ra. Pha nudc dugc chiét tach béng CH:Cl,. C4c pha hitu co dugc gop lai, dugc lam kho

qua MgSO04, dugc loc va dugc cd trong diéu kién 4p suét giam & thu dugc etyl 2-(4-
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clo-2-hydroxyphenyl)axetat 4b (9,5 g), dwgc st dung tai bude tiép theo ma khong can
tinh ché thém.

Téng hop chét trung gian 4c:

Ete benzyl 2-brometyl [CAS 1462-37-9] (2,29 g, 14,5 mmol) dugc thém vao hdn
hop gom etyl 2-(4-clo-2-hydroxyphenyl)axetat 4b [CAS 1261826-30-5] (2,82 g, 13,1
mmol) va xesi cacbonat (8,56 g, 26,3 mmol) trong DMF (50 mL). Hon hop phén tng
duoc khudy & nhiét d6 phong trong 24 giv. H20 dugc thém vao va hdn hop phan tng
duge chiét tach b%ng EtOAc. Pha hitu co dugc 1am kho qua NaxSOa, dugce loc va duge
c0 trong diéu kién ap suét giam. Phan cin dugc tinh ché b%mg k¥ thuat séc ky nhanh trén
silicagel st dung gradien cua EtOAc (tir 2% dén 20%) trong heptan dé thu dugc etyl 2-
(2-(2-(benzyloxy)etoxy)-4-clophenyl)axetat 4c (4,17 g).

Téng hop chét trung gian 4d:

NaOH 0,5N (72 mL, 36,0 mmol) dugc thém vao dung dich cia etyl 2-(2-(2-
(benzyloxy)etoxy)-4-clophenyl)axetat 4c (4,17 g, 12,0 mmol) trong hén hop gébm EtOH
(80 mL) va THF (40 mL). Hon hop phan tng duge khudy & nhiét d§ phong trong 3 gio.
Hoén hop phan ung dugce c6 mét phin trong didu kién ap suét giam dé loai bd céc dung
méi hitu co. Phan cin duoc axit hod dén @6 pH = 2-3 béng HC1 1N va hén hop duoc
chiét tach béng EtOAc. Pha hitu co duoc 1am khoé qua MgSOs, dugce loc va dugc cd
trong didu kién 4p sut giam dé thu dwgc axit 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)
axetic 4d (3,83 g).

Téng hop chét trung gian 4e:

Dung dich cta axit 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)axetic 4d (7,12 g,
22,2 mmol) trong thionyl clorua (50 mL, 689 mmol) dugc khudy & nhiét @6 phong trong
18 gio. HOn hop phan tmg dugc cd trong didu kién 4p suit gidam va dugc 1am bay hoi
ddng thoi bang toluen dé thu dugc 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)axetyl clorua
4¢ (7,53 g) duge sit dung tai budc tiép theo ma khong cn tinh ché thém.

Téng hop chat trung gian 4f:

Dung dich ctia 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)axetyl clorua 4e (5,29 g,
15,6 mmol) trong CH3CN (50 mL) dugc thém nho giot trong mdi trudng N2 vao hdn
hop dang khudy cta 6-(triflometyl)indolin [CAS 181513-29-1] (2,92 g, 15,6 mmol) va
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natri bicacbonat (1,44 g, 17,1 mmol) trong CH3CN (50 mL). Hén hop phan tng duge
khudy & nhiét do phong trong 65 gidr va duge db vao nuée (500 mL). San pham duge
chiét tach (2x) bang Et,0. Céc 16p hitu co gdp lai duoc rira bing nuéc mudi, duge 1Am
kh6 qua MgS0s, dugc loc va dugc lam bay hoi trong diéu kién 4p suit giam. Phan cin
ho4 rén khi diing yén. San phdm dugc khuiy 1én trong ete diisopropyl (25 mL), dugc
loc bd, dugc rira (3x) bang ete diisopropyl, va duoc 1am kho trong diéu kién chan khong
& 45°C @8 tao ra 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-1-(6-(triflometyl)indolin-1-
yl)etanon 4f (6,97 g).

Téng hop chit trung gian 4g:

Dung dich cia 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-1-(6-(triflometyl)
indolin-1-yl)etanon 4f (1,5 g, 3,06 mmol) trong 2-Me-THF (125 mL) dugc khudy trong
dong khi N> va dugc lam lanh xubng -78°C. Dung dich cua lithi bis(trimetylsilyl)amit
IM trong THF (6,12 mL, 6,12 mmol) dugc thém nho giot va hdn hop tao thanh duge
khu4y & -78°C trong 20 phiit. Clotrimetylsilan (626 uL, 4,90 mmol) dugc thém nho giot
va hdn hop duge khudy & -78°C trong 25 phit. Dung dich clia N-bromsuxinimit (599
mg, 3,37 mmol) trong 2-Me-THF (50 mL) dwgc thém nhé giot va hdn hop phan tng
duogc khudy & -78°C trong 1 gid. Dung dich nudc bdo hoa ciia NH4Cl (60 mL) dugc
thém cimg mot lic, va hén hop tao thanh duge khudy ma khéng can lam lanh cho dén
khi nhiét do dat 0°C. Nudc (20 mL) dwge thém vao, va sau khi khudy trong 30 pht thi
tach céc 16p. Lép hitu co duge 1am khd qua MgSOs, dugc loc, duge lam bay hoi trong
didu kién 4p suét giam, va dugc 1am bay hoi ddng thoi bang CH3CN dé tao ra 2-(2-(2-
(benzyloxy)etoxy)-4-clophenyl)-2-brom-1-(6-(triflometyl)indolin-1-yl)etanon 4g
(1,16 g). San phdm duoc st dung ma khong cn tinh ché thém tai budc tiép theo.

Téng hop chat trung gian 4h:

3-metoxy-5-(1H-1,2,4-triazol-1-yl)anilin [CAS 1220630-56-7] (874 mg, 4,59
mmol), va diisopropyletylamin (1,06 mL, 6,12 mmol) dugc thém vao dung dich khqu
cia  2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-2-brom-1-(6-(triflometyl)indolin-1-yl)
etanon 4g (1,74 g, 3,06 mmol) trong CH3CN (100 mL) trong mdi truong N2 va hén hop
phan g duoc khudy & nhiét d6 phong trong 20 git va sau d6 ¢ 50°C trong 7 gio. Hon
hop duoc 1am lanh xubng nhiét d6 phong va dugc db vao H>O (400 mL) dang khudy.
San phim dugc chiét tach (2x) biang Et,0. C4c 16p hiru co gdp lai duoc 1am kho qua
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MgSO0s, dugc loc, va duge lam bay hoi trong diéu kién ap suét giam. Phan cin dugc tinh
ché bing k¥ thudt sic ky nhanh trén silicagel (40 g) st dung gradien cua
heptan/EtOAC/EtOH tir 100/0/0 dén 40/45/15. Cac phan doan mong mudn dugc gop lai
va dung mdi dugc lam bay hoi trong didu kién 4p suét giam va duge lam bay hoi ddng
thoi bang toluen. Phan cin duoc 1am khd trong diéu kién chan khong & 50°C dé taora
2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1 ,2,4-triazol-1-yl)phenyl)
amino)-1-(6-(triflometyl)indolin-1-yl)etanon 4h (1,43 g).

Téng hop Hop chit 4 va phan tach khong di xtmg thanh Chét ddng phan doi anh 4A
va Chit ddng phan d6i anh 4B:

Dung dich cua 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-2-((3 -metoxy-5-(1H-
1,2,4-triazol-1-yl)phenyl)amino)-1-(6-(triflometyl)indolin-1-yl)etanon 4h (1,43 g, 2,1 1
mmol) trong hbn hop dung mdi ciia THF (15 mL) trong EtOAc (75 mL) dugc hydro hoa
trong 5 git & nhiét d6 phong trong ap suit mdi truong H, st dung Pd/C (0,5 g) lam chit
xtic tac. Chat xuc tac dwoc loai bo bing céch loc qua dicalite®. Phan bénh loc dwgc rira
vai 14n bang THF, va céc phan loc gop lai dugc 1am bay hoi trong diéu kién 4p suét giam.
Phan cin rin dugc khudy 1én trong hdn hop dung moéi CH2Cl/EtOAc/MeOH 1/2/1.
Phan két tia dugc loc bo, dugc rira (2x) bz‘?mg EtOAc, va dugc lam kho trong diéu kién
chin khéng ¢ 45°C dé tao ra 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-5-(1H-
1,2 4-triazol-1-yl)phenyl)amino)-1-(6-(triflometyl)indolin-1-yl)etanon raxemic (Hop
chit 4, 600 mg).

Chit ddng phan déi anh ctia Hop chét 4 (700 mg) duge tich qua SFC khéng doi
xtmg diéu ché (Pha tinh: Chiralpak® Diacel AD 20 x 250 mm, Pha dong: CO;,
MeOH/iPrOH (50/50) + 0,4% iPrNH_). C4c phan doan san phim dugc gop lai va duge
1am bay hoi trong diéu kién 4p sut giam dé tao ra Chét ddng phan d6i anh 4A 1am san
phm rira giai thir nhit va Chét ddng phan dbi anh 4B lam san phdm rira giai thi hai. Ca
hai chit ddng phan déi anh dugc tinh ché tiép bang k¥ thuat sic ky nhanh trén silicagel
(4 g) st dung gradien heptan/EtOAc/EtOH tir 100/0/0 dén 40/45/15. Céc phan doan
mong mudn duge gop lai va dugc 1am bay hoi trong didu kién 4p sudt giam. Phin cin
duoc khqu trong nude (3 mL) va MeOH (0,75 mL). Chét rén duogc loc bo, dugc rira
(3x) bang nuéc, va dugc lam khé trong didu kién chan khong & 50°C dé tao ra Chéat
ddng phan d6i anh 4A (81 mg) va Chit ddng phan d6i anh 4B (132 mg).
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Chit ddng phan d6i anh 4A:

'H NMR (400 MHz, DMSO-ds) 8 ppm 3,18 - 3,28 (m, 2 H) 3,73 (s, 3 H) 3,74 -
3,84 (m, 2 H) 4,08 - 4,19 (m, 3 H) 4,44 (td, J=10,2, 6,7 Hz, 1 H) 4,96 (t, J=5,6 Hz, 1 H)
5,84 (d, I=8,6 Hz, 1 H) 6,35 (t, J=2,1 Hz, 1 H) 6,66 (t, J=1,7 Hz, 1 H) 6,79 - 6,87 (m, 2
H) 7,02 (dd, J=8,3, 1,9 Hz, 1 H) 7,15 (d, J=1,8 Hz, 1 H) 7,34 - 7,43 (m, 2 H) 7,43 - 7,51
(m, 1 H) 8,15 (s, 1 H) 8,38 (brs, 1 H) 9,12 (s, 1 H)

LC/MS (phwong phép LC-C): R¢ 1,16 phiit, MH" 588

[o]p?: -42,9° (¢ 0,515, DMF)

SFC khéng ddi xtmg (phwong phap SFC-K): R¢2,91 phut, MH" 588, d§ tinh Kkhiét
khong dbi xtmg 100%.
ChAt ddng phan d6i anh 4B:

'H NMR (400 MHz, DMSO-ds) 5 ppm 3,15 - 3,28 (m, 2 H) 3,73 (s, 3 H) 3,74 -
3,84 (m, 2 H) 4,07 - 4,22 (m, 3 H) 4,44 (td, J=10,1, 6,6 Hz, 1 H) 4,96 (t, J=5,5 Hz, 1 H)
5,84 (d, J=8,6 Hz, 1 H) 6,35 (t, ]=2,0 Hz, 1 H) 6,67 (t, ]=1,9 Hz, 1 H) 6,79 - 6,87 (m, 2
H) 7,03 (dd, J=8,1, 2,0 Hz, 1 H) 7,15 (d, J=2,0 Hz, 1 H) 7,34 - 7,42 (m, 2 H) 7,43 - 7,49
(m, 1 H) 8,16 (s, 1 H) 8,38 (br's, 1 H) 9,13 (s, 1 H)

LC/MS (phuong phap LC-C): R¢ 1,15 phut, MH* 588

[a]p®: +39,5° (¢ 0,595, DMF)

SFC khong dbi xtmg (phwong phap SFC-K): R 2,78 phit, MH* 588, 46 tinh khiét
khéng d6i xing 100%.

Vi du 5: Téng hop 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)-1-(5-metoxy-6-(triflometyl)indolin-1-yl)etanon (Hop chit 5)
va phan tch khong d5i xtng thanh Chét ddng phan ddi anh 5A va Chat dong phan dbi
anh 5B.
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Téng hop chit trung gian Sa:

(2-Brometoxy)(tert-butyl)dimetylsilan [CAS 86864-60-0] (6,26 mL, 29,1 mmol)
duoc thém vao hdn hop gdm etyl 2-(4-clo-2-hydroxyphenyl)axetat 4b (5,2 g, 24,2 mmol)
va xesi cacbonat (15,8 g, 48,5 mmol) trong DMF (90 mL) & 10°C. Hén hgp phén Gng
duge khudy & nhiét d§ phong qua dém. HoO dugc thém vao va hdn hop phén tng duge
chiét tach bé‘mg EtOAc. Pha hitu co duoc lam khd qua MgSOa, dugc loc va dugc ¢d
trong didu kién 4p suit giam. Phan cin duoc tinh ché bang k¥ thuat sic ky nhanh trén
silicagel (15-40 um, 80 g, heptan/EtOAc 80/20). Céc phan doan tinh khiét duoc gop lai
va dung mdi duogc loai bd trong didu kién 4p suét giam dé thu duoc etyl 2-(2-(2-((tert-

butyldimetylsilyl)oxy)etoxy)-4-clophenyl)axetat 5a (7,8 g).
Téng hop chét trung gian 5b:

Dung dich cta etyl 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)
axetat 5a (7,8 g, 20,9 mmol) trong THF (45 mL) duoc thém vao dung dich lithi
bis(trimetylsilyl)amit 1M trong THF (41,8 mL,41,8 mmol), dugc lam lanh xudng
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-70°C. Sau 1 gi& & -70°C, clotrimetylsilan (4,24 mL, 33,5 mmol) dugc thém vao. Hén
hop phéan tng dugc khudy & -70°C trong 15 phut. N-Bromsuxinimit (4,46 g, 25,1 mmol)
trong THF (45 mL) duoc thém vao va tiép tuc khudy & -55°C trong 2 giv. Hon hop phan
g duoc d6 vao H,0 va dugce chiét tach hai 14n bang EtOAc. C4c pha hitu co duge gop
lai, dugc 1am khé qua MgSOs4, duoc loc va duge cb trong diéu kién ap suat gidm dé thu
duge etyl 2-brom-2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)axetat 5b
(10,1 g) dugc st dung tai bude tiép theo ma khong cn tinh ché thém.

Téng hop chét trung gian 5c:

HOon hop gbm etyl 2-brom-2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-
clophenyl)axetat 5b (4,75 g, 10,5 mmol), 3-metoxy-5-(1H-1,2,4-triazol-1-yl)anilin
[CAS 1220630-56-7] (3 g, 15,8 mmol) va diisopropyletylamin (3,62 mL, 21,0 mmol)
trong CH3CN (90 mL) dugc khudy & 50°C trong 24 gio. Hon hop phéan Gng dwoc cb
trong diéu kién 4p sudt giam. Phén can dwoc hép thu bang EtOAc va dugc rira bang HCI
0,5N, nudc va nude mudi. Pha hitu co duge 1lam kho qua MgSO4, dugce loc va dugc cd
trong didu kién 4p suét giam. Phan cin duoc tinh ché bing k¥ thuat sic ky nhanh trén
silicagel (15-40 pm, 120 g, gradien heptan/EtOAc tir 80/20 dén 70/30) dé thu dugc etyl
2-(2-(2~((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)axetat 5c (3,7 g).

Téng hop chét trung gian 5d:

Lithi hydroxit monohydrat (523 mg, 12,5 mmol) trong nuéc (25 mL) duge thém
timg phan viao dung dich cua etyl 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-
clophenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)axetat 5¢ (3,5 g, 6,24
mmol) trong THF/CH30H (1/1) (50 mL) ¢ 10°C. Phéan ung duoc khudy & nhiét d§ phong
trong 2 gio, dugc pha lodng bang nudc va dugce 1am lanh xudng 0°C. Dung dich dugc
axit hod cham bing HCI 0,5N dén d6 pH = 6 va dugc chiét tich bdng EtOAc. Lép hitu
co dugc 1am kho qua MgSOs, duge loc va dung moi dugce cb trong diéu kién ap suét
giam dé thu dwgc axit 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-2-((3-
metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)axetic 5d (3,1 g). Hop chit duge st
dung nhu vay tai budc tiép theo.

Téng hop chét trung gian Se:

Hdn hop gdém 5-metoxy-6-(triflometyl)indolin 2¢ (400 mg, 1,84 mmol), axit 2-
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(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)axetic 5d (982 mg, 1,84 mmol), HATU (1,05 g, 2,76 mmol)
va diisopropyletylamin (913 pL, 5,53 mmol) trong DMF (10 mL) dugc khudy & nhiét
d6 phong trong 2 gid. Hon hop dugc pha lodng bang nude. Phan két tia duge loc bo va
dwoc rira bing nude. Phan két tia dugce hép thu bang EtOAc, dugc rira bang dung dich
ctia K2CO3 10% trong nuée, nude, duge 1am khd qua MgSOs, duge loc va dung moi
duogc cb trong diéu kién 4p sudt giam dé thu dugc 2-(2-(2-((tert-butyldimetylsilyl)
oxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1-(5-
metoxy-6-(triflometyl)indolin-1-yl)etanon Se (1,35 g). Hop chét duoc sir dung nhu vay

tai bude phan ung tiép theo.

Téng hop Hop chat 5 va phan tach khong ddi xing thanh Chét ddng phan doi anh 5A
va Chét ddng phan d6i anh 5B:

Trong dong khi Nz, & 5°C, HC1 4M trong dioxan (4,6 mL, 18,4 mmol) dugc thém
nho giot vao dung dich ctia 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-2-
((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1 -(5-metoxy-6-(triflometyl)
indolin-1-yl)etanon Se (1,35 g, 1,84 mmol) trong MeOH (25 mL). Phén ing dugc khudy
& nhiét @6 phong trong 1 gio. Hon hop duge 1am lanh xuéng 0°C, duogc bazo hoa bﬁng
dung dich nu6e 10% cta K2COs va duoc chiét tach bﬁng EtOAc. Pha hitu co duogc tach,
duoc 1am kho qua MgSOs, dugc loc va dung mdi dugce b trong diéu kién 4p suét giam.
Phin cin dugc tinh ché bing k¥ thuat sic ky nhanh trén silicagel (15-40 pm, 40 g,
CH,Cl/MeOH 98,5/1,5). Céc phan doan tinh khiét dugc gdp lai va duge cbd dén kho
trong diéu kién ap suit giam. Phin cin (980 mg) dugc két tinh tir MeOH dé thu dugc 2-
(4-clo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1 -yl)phenyl)
amino)-1-(5-metoxy-6-(triflometyl)indolin-1-yl)etanon 5 (805 mg) & dang raxemat.

Chét dong phan ddi anh ctia Hop chét 5 (771 mg) dugc tach qua SFC khong d6i
xting diu ché (Pha tinh: Chiralpak® IA 5 pm 250x20 mm, Pha dong: 6% CHaClz, 70%
CO2, 24% EtOH (+ 0,3% iPrNH)). Chét ddng phan ddi anh da rira gidi thir nhat
(375 mg) dugc hoa rén bang cach nghién thanh bot véi ete diisopropyl 8 thu dugc Chat
ddng phan d6i anh 5A (308 mg). Chat ddng phan déi anh da rira giai thi hai (400 mg)
duogc tinh ché tiép bing k§ thuat sic ky nhanh trén silicagel (15-40 pm, 24 g,
CH2Cl/MeOH 99/1). Céc phan doan tinh khiét dugc gop lai va dung mdi dugce cd trong

didu kién 4p suét giam. Phin cin (340 mg) dugc hod rén bang cdch nghién thanh bot véi
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ete diisopropyl dé thu dugc Chit ddng phan ddi anh 5B (291 mg).
Hop chét 5:

'H NMR (500 MHz, DMSO-de) 8 ppm 3,15 - 3,30 (m, 2 H) 3,72 (s, 3 H) 3,74 -
3,83 (m, 2 H) 3,85 (s, 3 H) 4,06 - 4,20 (m, 3 H) 4,41 (td, J=10,2, 6,3 Hz, 1 H) 4,99 (1,
J=5,5 Hz, 1 H) 5,82 (d, J=8,5 Hz, 1 H) 6,35 (s, 1 H) 6,65 (t, J=1,9 Hz, 1 H) 6,80 - 6,85
(m, 2 H) 7,02 (dd, J=8,2, 1,9 Hz, 1 H) 7,15 (d, J=2,2 Hz, 1 H) 7,24 (s, 1 H) 7,37 (d,
J=8,5Hz, 1 H) 8,16 (s, 1 H) 8,34 (s, 1 H) 9,13 (s, 1 H)

LC/MS (phuong phép LC-A): Rt 3,13 phut, MH" 618

Nhiét d6 néng chay: 228°C
Chat ddng phan ddi anh 5A:

'H NMR (400 MHz, DMSO-ds) 5 ppm 3,16 - 3,28 (m, 2 H) 3,72 (s, 3 H) 3,74 -
3,83 (m, 2 H) 3,84 (s, 3 H) 4,06 - 4,21 (m, 3 H) 4,35 - 4,46 (m, 1 H) 4,97 (t, J=5,6 Hz,
1 H) 5,81 (d, J=8,6 Hz, 1 H) 6,35 (s, 1 H) 6,65 (s, 1 H) 6,77 - 6,86 (m, 2 H) 7,02 (dd,
J=8,3, 1,8 Hz, 1 H) 7,14 (d, J=1,5 Hz, 1 H) 7,24 (s, 1 H) 7,38 (d, ]=8,6 Hz, 1 H) 8,15 (s,
1H) 8,34 (s, 1 H) 9,12 (s, 1 H)

LC/MS (phuong phép LC-A): Rt 3,11 phut, MH" 618

[a]p?: -40,3° (c 0,2383, DMF)

SFC khong dbi ximg (phuong phép SEC-C): R. 2,75 phut, MH 618, d6 tinh khiét
khong d6i xtmg 100%.
Chit ddng phan d6i anh 5B:

'H NMR (400 MHz, DMSO-ds) & ppm 3,16 - 3,28 (m, 2 H) 3,72 (s, 3 H) 3,74 -
3,83 (m, 2 H) 3,84 (s, 3 H) 4,06 - 4,20 (m, 3 H) 4,36 - 4,46 (m, 1 H) 4,97 (t, J=5,6 Hz,
1 H) 5,81 (d, J=8,6 Hz, 1 H) 6,35 (s, 1 H) 6,65 (s, 1 H) 6,78 - 6,85 (m, 2 H) 7,01 (dd,
J=8,3, 1,8 Hz, 1 H) 7,14 (d, J=1,5 Hz, 1 H) 7,24 (s, 1 H) 7,38 (d, ]=8,1 Hz, 1 H) 8,15 (s,
1H) 8,34 (s, 1 H) 9,12 (s, 1 H)

LC/MS (phuong phéap LC-A): R 3,11 phat, MH" 618

[a]p?: +40,0° (c 0,22, DMF)

SFC khong di xtig (phuong phap SFC-C): Rt 3,60 phut, MH" 618, d tinh khiét
khong d6i xtmg 98,47%.
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Vidu 6 (Phuong phép 1): Téng hop 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-
5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1-(6-(triflometoxy)indolin-1-yl)etanon  (Hop
chit 6) va phan tach khong déi xtng thanh Chét ddng phan ddi anh 6A va Chat dong
phan d6i anh 6B.

Cl
\ cl H -
I
siO F>|/O N % OMe
\ 0 OMe FE Q
QO
N F>r0 N ”
HO H NN HATU, iPr,NEt F \©/\) E"‘{)
() DMF, rt2 gio SN
N
5d N 6a
\/\ OMe
HCI (4M trong dioxan) Phan tach khong di xing Céc chét ddng phan dbi anh
- - 5 6Ava 6B
m@o Q,
rt, 1 gio A\ N>

Tbng hop chét trung gian 6a:

Hbn hop gdm 6-(triflometoxy)indolin [CAS 959235-95-1] (837 mg, 4,12 mmol),
axit 2-(2-(2~((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-
1,2,4-triazol-1-yl)phenyl)amino)axetic 5d (2,196 g, 4,12 mmol), HATU (2,35 g, 6,18
mmol) va diisopropyletylamin (2 mL, 12,36 mmol) trong DMF (20 mL) duoc Kkhudy &
nhiét d6 phong trong 2 git. Hn hop dugc pha lodng bang nudc. Nguyén liéu dinh tao
thanh dwoc hap thy bang EtOAc, dugc ria bang dung dich ctia K2CO3 10% trong nudc,
nuée, duge 1am kho qua MgSO4, dugce loc va dung mdi dugc c6 trong diéu kién ap sudt
giam. Phan c3n dugc tinh ché bang k¥ thuat sic ky nhanh trén silicagel (15-40 pm, 80
g, gradien heptan/EtOAc tir 70/30 dén 60/40). C4c phan doan tinh khiét duoc gop lai va
dung méi dugc c6 trong didu kién 4p suit giam dé thu dwoc 2-(2-(2-((tert-
butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1 -yl)
phenyl)amino)-1-(6-(triflometoxy)indolin-1-yl)etanon 6a (1,65 g).

Téng hop Hop chét 6 va phan tach khong déi xtng thanh Chit dong phan d6i dnh 6A
va Chat ddng phan dbi anh 6B:

Trong dong khi Ny, & 5°C, HC1 4M trong dioxan (6,5 mL, 21,6 mmol) dugc thém
nho giot vao dung dich cua 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-2-
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((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)- 1-(6-(triflometoxy)indolin-1-yl)
etanon 6a (1,85 g, 2,58 mmol) trong MeOH (40 mL). Phan tmg dugc khudy & nhiét d6
phong trong 1 gid. Hon hop duge lam lanh xudng 0°C, dugc bazo hoa bang dung dich
nuée 10% cia KoCOs va dugc chiét tich bz"mg EtOAc. Pha hitu co dugc tach, dugc lam
kho qua MgSO4, dugc loc va dung moi duge c6 trong didu kién 4p suét giam. Hop chat
duoc két tinh tir CH2Cl, dé thu dugc 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-
5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1-(6-(triflometoxy)indolin-1-yl)etanon 6
(1,47 g) 6 dang raxemat.

Chit ddng phan d6i anh ctia Hop chét 6 dugc tach qua SFC khong d6i xtng diéu
ché (Pha tinh: Chiralpak® IC 5 pm 250 x 30 mm, Pha dong: 70% CO2, 30% iPrOH
(+0,3% iPrNHs)). Chit ddng phan ddi anh da rira giai thir nhét (585 mg) dwoc tinh ché
tiép bing k¥ thuat sic ky nhanh trén silicagel (15-40 pm, 24 g, CH,Cl/MeOH 99/1) dé
thu duoc, sau khi hod rén trong MeOH/ete diisopropyl/heptan, Chét ddng phén d6i anh
6A (491 mg). Chit ddng phan déi anh da rira giai thtr hai (400 mg) dugc tinh ché tiép
biing k¥ thuat séc ky nhanh trén silicagel (15-40 pm, 24 g, CH2Cl/MeOH 99/1) d¢ thu
duoc, sau khi hod rén trong MeOH/ete diisopropyl/heptan, Chat ddng phan d6i anh 6B
(467 mg).

Hop chét 6:

'H NMR (400 MHz, DMSO-ds) 8 ppm 3,08 - 3,23 (m, 2 H) 3,73 (s, 3 H) 3,75 -
3,84 (m, 2 H) 4,07 - 4,22 (m, 3 H) 4,37 - 4,49 (m, 1 H) 4,94 (br s, 1 H) 5,82 (d, J=8,6
Hz, 1 H) 6,35 (s, 1 H) 6,64 - 6,68 (m, 1 H) 6,79 - 6,86 (m, 2 H) 6,98 - 7,05 (m, 2 H) 7,15
(d, 7=2,0 Hz, 1 H) 7,34 (d, =8,6 Hz, 1 H) 7,37 (d, J=8,1 Hz, 1 H) 8,04 (s, 1 H) 8,15 (s,
1H)9,11 (s, 1 H)

LC/MS (phwong phap LC-A): R 3,27 phut, MH" 604
Nhiét 46 néng chay: 161°C
Chat ddng phan ddi anh 6A:

IH NMR (500 MHz, DMSO-ds) 8 ppm 3,10 - 3,25 (m, 2 H) 3,73 (s, 3 H) 3,74 -
3,84 (m, 2 H) 4,06 - 4,23 (m, 3 H) 4,39 - 4,48 (m, 1 H) 4,99 (br t, J=5,4 Hz, 1 H) 5,83
(br d, J=8,5 Hz, 1 H) 6,36 (br's, 1 H) 6,67 (s, 1 H) 6,84 (s, 1 H) 6,88 (br d, ]=8,5 Hz, 1
H) 7,03 (br t, J=7,6 Hz, 2 H) 7,16 (s, 1 H) 7,36 (dd, I=11,8, 8,4 Hz, 2 H) 8,04 (br s, 1 H)
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8,17 (s, L H) 9,14 (s, 1 H)

LC/MS (phwong phép LC-A): R: 3,25 phut, MH" 604

[0]p?%: +45,9° (¢ 0,29, DMF)

SFC khéng ddi xtng (phwong phap SFC-D): R: 4,20 phut, MH" 604, 3 tinh khiét
khong d6i ximg 100%.
Chét ddng phéan ddi anh 6B:

'H NMR (500 MHz, DMSO-de) 8 ppm 3,09 - 3,25 (m, 2 H) 3,73 (s, 3 H) 3,74 -
3,83 (m, 2 H) 4,06 - 4,21 (m, 3 H) 4,43 (td, J=10,2, 6,6 Hz, 1 H) 4,98 (t, J=5,4 Hz, 1 H)
5,83 (d, I=8,5 Hz, 1 H) 6,35 (s, 1 H) 6,66 (s, 1 H) 6,83 (s, 1 H) 6,88 (d, J=8,8 Hz, 1 H)
6,99 - 7,06 (m, 2 H) 7,15 (d, J=1,6 Hz, 1 H) 7,36 (dd, J=12,6, 8,2 Hz, 2 H) 8,04 (s, 1 H)
8,16 (s, 1 H) 9,14 (s, 1 H)

LC/MS (phuong phép LC-A): Rt 3,31 phut, MH" 604

[a]p?: -46,3° (¢ 0,3, DMF)

SFC khong d6i xtmg (phwong phép SFC-D): R: 5,30 phut, MH* 604, d tinh khiét
khéng dbi xtmg 100%.
Vi du 6 (phuong phép 2): Téng hop 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-
5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1-(6-(triflometoxy)indolin-1-yl)etanon  (Hop
chit 6).
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Téng hop chit trung gian 6b:

Dung dich cua etyl 2-(4-clo-2-hydroxyphenyl)axetat 4c (6 g, 17,2 mmol) trong
THF (35 mL) dugc thém vao dung dich lithi bis(trimetylsilyl)amit 1,5M trong THF (23
mL, 34,4 mmol) dugc lam lanh & -70°C trong dong khi N2. Sau 1 gio ¢ -70°C,
clotrimetylsilan (3,5 mL, 27,5 mmol) dugc thém vao. Hén hop phan tng duge khudy &
-70°C trong 15 phut. N-Bromsuxinimit (3,7 g, 20,6 mmol) trong THF (35 mL) dugc
thém vao va tiép tuc khudy & -70°C trong 2 gid. Hén hop phan tng dugc d6 vio H20
va duge chiét tach bang EtOAc. C4c pha hitu co dugc gop lai, dugc lam khd qua MgSOsa,
dwoc loc va dugc ¢ trong diéu kién ép sudt giam @& thu duge etyl 2-(2-(2-
(benzyloxy)etoxy)-4-clophenyl)-2-bromaxetat 6b (8,2 g) dugc sit dung tai bude tiép
theo ma khong cin tinh ché thém.
Téng hop chét trung gian 6c¢:

Hbn hop gdm 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-2-bromaxetat 6b (6,5 g,
15,2 mmol), 3-metoxy-5-(1H-1,2,4-triazol-1-yl)anilin [CAS 1220630-56-7] (4,6 g, 24,1
mmol) va diisopropyletylamin (5,3 mL, 30,4 mmol) trong CH;CN (130 mL) dugc khudy
& 50°C trong 24 gi¢. Dung moéi dugce cd trong didu kién 4p suit giam. Phén cin duge
pha logng bang EtOAc. Dung dich dugc loc 8 1oai bo hat rin (anilin con dw). Lép hiru

co duge b trong diéu kién ap sut giam. Phan cin dugc tinh ché bang k¥ thuét sic ky
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nhanh trén silicagel (15-40 um, 120 g, gradien heptan/EtOAc tir 80/20 dén 70/30). Cac
phan doan tinh khiét duoc gop lai va dung méi dugc loai bo trong diéu kién 4p suét gidm
dé thu duoc etyl 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)axetat 6¢ (4,8 g).

Téng hop chét trung gian 6d:

3 10°C, lithi hydroxit monohydrat (500 mg, 11,9 mmol) duoc thém vao dung
dich cua etyl 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)axetat 6¢ (3,2 g, 5,96 mmol) trong MeOH/THF/nudc (1/1/1)
(50 mL). Hon hop nay duoc khudy & nhiét 46 phong trong 2 gid. Hon hop dwgc pha
loang béng nudce da va duoc lam lanh xuéng 0°C. Hon hop tao thanh dugc axit hod 1én
dén d6 pH = 6-7 bang HCI 0,5N va dugc chiét tich bang BtOAc. Céc 16p hitu co duge
gop lai, dugc 1am kho qua MgSOs, dugc loc va dung mdi dugc cb trong didu kién 4p
sudt giam dé thu duogc axit 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-
(1H-1,2,4-triazol-1-yl)phenyl)amino)axetic 6d (2,75 g). Hop chét duoc st dung tai bude
phan g tiép theo ma khéng cin tinh ché thém.

Téng hop chat trung gian 6e:

Hon hop gdm 6-(triflometoxy)indolin [CAS 959235-95-1] (1,2 g, 5,89 mmol),
axit  2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)
phenyl)amino)axetic 6d (2,5 g, 4,91 mmol), HATU (2,29 g, 6,01 mmol) va
diisopropyletylamin (1,99 mL, 12,0 mmol) trong DMF (18 mL) dugc khudy & nhiét do
phong trong 2 gio. Hon hop duge pha lodng bang nudc. Phan két tua dugc loc bd va
duoc rira bing nude. Phan két taa duge hép thu bang EtOAc, dugc ria bang dung dich
ctia K2CO3 10% trong nude, nuée, duge lam kho qua MgSOs, dugc loc va dung moi
dwoc cb trong didu kién 4p suat giam. Hop chit dugc tinh ché bing k§ thuat sic ky
nhanh trén silicagel (15-40 pum, 220 g, heptan/EtOAc 50/50). C4c phén doan tinh Kkhiét
duoc gop lai va dung mdi dugce cb trong didu kién 4p suét giam dé thu dugc 2-(2-(2-
(benzyloxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1 -yDphenyl)
amino)-1-(6-(triflometoxy)indolin-1-yl)etanon 6e (2,5 g).

Téng hop Hop chét 6:

Hon hop gbém 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-
1,2,4-triazol-1-yl)phenyl)amino)-1-(6-(triflometoxy)indolin-1-yl)etanon 6e (2 g, 2,88
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mmol) trong EtOAc/MeOH/THF (1/1/1) (100 mL) dugc hydro hoé trong 50 phut trong
4p sult méi trudmg Hy bing Pd/C (10%) (3,07 g, 2,88 mmol) lam chit xtc téc. Phan img
duge pha loang bing MeOH va dugce loc qua dém celite®. Phin loc dwoc cb trong didu
kién 4p suit giam. Phan cin (1,42 g) dugc gop voi mot mé khac (téng lwong: 1,65 g) va
duoc tinh ché qua SFC d6i ximg (pha tinh: NHz 5 pm 150 x 30 mm, pha dong: 70%
CO,, 30% iPrOH (+ 0,3% iPrNHz)). Céc phan doan tinh khiét dwoc gop lai va dung mdi
duge cb trong diéu kién 4p suat gidm dé thu dugc 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-
2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1 -(6-(triflometoxy)indolin-1-yl)

etanon 6 (1,36 g) & dang raxemat.
Vi du 7: Téng hop 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1-(5-flo-6-(triflometyl)indolin-

1-y1)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)etanon (Hop chét 7) va phan
tach khong dbi xtng thanh Chét ddng phan d6i anh 7A va Chit ddng phan déi 4nh 7B.

FJ H BHa-Pyridin £r H
F N - N
. Y EtOH, HCI 6N
0°C, 2 gio F

7a

Cl

Si~ %’Sl \/\
\ \/\o OMe
0
Ho N
N-N HATU, iPr,NE
\
5d kN>

DMF, rt 2 gi¢

S |: S
7b N
Cl
HO,
\/\O OMe
(0] R i g
HCI (4M trong dioxan) E F Phan tach khong d6i xtng  Cac chét ddng phan di anh
F NN 7AVaTB
. NN
MeOH, rt 1 gi¢ E L\N>
7

Téng hop chét trung gian 7a:

3 0°C, BH3-Pyridin (10,45 mL, 103,4 mmol) duoc thém nho giot vao dung dich
cia 5-flo-6-(triflometyl)-1H-indol [CAS 1493800-10-4] (7 g, 34,5 mmol) trong EtOH
(45 mL). HC1 6N (105 mL) dugc thém cham trong khi duy tri nhiét do thp hon 10°C.
Hbn hop dugc khudy & 0°C trong 2 gidr. Nude (210 mL) dwge thém vao va hén hop nay
duoc bazo hoa dén 6 pH = 8-9 bang dung dich nwéc NaOH dic (nhiét d6 ciia phan tng
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dwoc gift thdp hon 20°C). EtOAc duge thém vao. Lép hiru co dugc tich, duge rira béng
nuée, duoc 1lam khod qua MgSOs4, duge loc va dung méi duge ¢d trong diéu kién ap sut
giam. Phén cin duge 1am bay hoi ddng thoi trong diéu kién 4p sut giam bang toluen.
San pham thd dwgc tinh ché bang k¥ thuat sic ky nhanh trén silicagel (20-45 pm, 120 g,
CH,Clo/MeOH 98,5/1,5). Céc phan doan tinh khiét dugc gop lai va dung méi duge loai
b6 trong diéu kién ap suét giam dé thu dugc 5-flo-6-(triflometyl)indolin 7a (3,5 g).

Téng hop chit trung gian 7b:

Hdn hop gdm 5-flo-6-(triflometyl)indolin 7a (385 mg, 1,88 mmol), axit 2-(2-(2-
((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1 ,2,4-triazol-1-
yDphenyl)amino)axetic 5d (1 g, 1,88 mmol), HATU (1,07 g, 2,814 mmol) va
diisopropyletylamin (930 pL, 5,63 mmol) trong DMF (10 mL) dugc khudy & nhiét d6
phong trong 2 gid. Hon hop dugc pha lodng bang nudc. Nguyén liéu dinh tao thanh
dwoc hép thu bang EtOAc. Lép hitu co dugc rira bang dung dich cua K2CO3 10% trong
nudce, nude, duoc lam kho qua MgSOa, duge loc va dung mdi duge cd trong diéu kién
4p suét giam d& thu dugc 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-1-(5-
flo-6-(triflometyl)indolin-1-y1)-2-((3-metoxy-5-(1H-1,2,4-triazol-1 -yl)phenyl)amino)
etanon 7b (1,4 g).

Téng hop Hop chit 7 va phan tach khong dbi ximg thanh Chat dong phn dbi anh 7A
va Chat ddng phan dbi anh 7B:

Trong dong khi N», & 5°C, HC1 4M trong dioxan (4,9 mL, 19,4 mmol) dugc thém
nhoé giot vao dung dich cua 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-1-
(5-flo-6-(triflometyl)indolin-1-y1)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)
amino)etanon 7b (1,4 g, 1,94 mmol) trong MeOH (25 mL). Phan tmg duoc khudy &
nhiét @4 phong trong 1 gio. Hon hop duge lam lanh xuéng 0°C, dugc bazo hod bf“mg
dung dich nuge 10% cuia K,CO;3 va dugc chiét tach bﬁng EtOAc. Lép hitu co duge tach,
duoc 1am kho qua MgSOs, duge loc va dung mdi dugce ¢ trong diéu kién &p suét giam.
Phan cin duge tinh ché bang k¥ thuat sic ky nhanh trén silicagel (15-40 pm, 40 g,
CH,C12/MeOH 98/2). Cac phéan doan tinh khiét dugc gbp lai va dung mdi dugce ¢ trong
didu kién 4p sudt giam dé thu duogc 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1-(5-flo-6-
(triflometyl)indolin-1-y1)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)etanon
7 (737 mg) & dang raxemat.
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Chét ddng phan d6i anh ctia Hop chét 7 duge tach qua SFC khong d6i xting diéu
ché (Pha tinh: Chiralpak® AD-H 5 pm 250 x 30 mm, Pha dong: 60% CO2, 40% EtOH
(+ 0,3% iPrNHs)). Chat ddng phan déi anh da rira giai thir nhét (325 mg) duoc két tinh
tir ete diisopropyl/ete ddu mo dé thu dugc Chét ddng phén d6i anh 7A (244 mg). Chat
ddng phan déi anh da rira giai thit hai (310 mg) dugc két tinh tir ete diisopropyl/ete dau
mo dé thu duge Chat ddng phan ddi anh 7B (220 mg).

Hop chit 7:

IH NMR (500 MHz, DMSO-ds) & ppm 3,19 — 3,30 (m, 2 H) 3,63 - 3,87 (m, 5 H)
4,05 - 4,24 (m, 3 H) 4,40 — 4,49 (m, 1 H) 4,97 (br s, 1 H) 5,83 (br d, J=6,9 Hz, 1 H) 6,35
(brs, 1 H) 6,67 (brs, 1 H) 6,80 — 6,89 (m, 2 H) 7,03 (br d, J=7,3 Hz, 1 H) 7,15 (brs, 1
H) 7,37 (br d, J=7,6 Hz, 1 H) 7,47 (br d, ]=9,5 Hz, 1 H) 8,16 (br s, 1 H) 8,39 (br d, ]=4,4
Hz, 1 H) 9,14 (brs, 1 H)

LC/MS (phwong phap LC-B): R 3,14 phut, MH" 606
Nhiét 4§ néng chay: 140°C
Chat ddng phan d6i anh 7A:

'H NMR (500 MHz, DMSO-ds) & ppm 3,20 - 3,30 (m, 2 H) 3,69 - 3,86 (m, 5 H)
4,06 - 4,23 (m, 3 H) 4,40 - 4,50 (m, 1 H) 4,98 (br t, ]=5,2 Hz, 1 H) 5,83 (br d, J=8,8 Hz,
1 H) 6,35 (br s, 1 H) 6,67 (s, 1 H) 6,82 - 6,89 (m, 2 H) 7,03 (br d, }=8,2 Hz, 1 H) 7,16
(s, 1 H) 7,37 (d, J=8,2 Hz, 1 H) 7,47 (br d, J=10,1 Hz, 1 H) 8,17 (s, 1 H) 8,39 (br d,
J=6,3 Hz, 1 H) 9,14 (s, 1 H)

LC/MS (phuong phép LC-A): R 3,27 phut, MH" 606
[a]p?: -44,3° (¢ 0,282, DMF)

SFC khong déi xtmg (phwong phap SFC-B): R: 2,89 phit, MH' 606, d6 tinh khiét
khong dbi xting 100%.

Nhiét d6 néng chay: 166°C
Chat ddng phan ddi anh 7B:

'H NMR (500 MHz, DMSO-de) 8 ppm 3,18 - 3,30 (m, 2 H) 3,69 — 3,86 (m, 5 H)
4,07 - 4,22 (m, 3 H) 4,40 - 4,50 (m, 1 H) 4,97 (br t, ]=5,2 Hz, 1 H) 5,83 (br d, J=8,8 Hz,
1 H) 6,35 (brs, 1 H) 6,67 (s, 1 H) 6,81 - 6,89 (m, 2 H) 7,03 (br d, J=8,2 Hz, 1 H) 7,16
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(s, 1 H) 7,37 (d, J=8,2 Hz, 1 H) 7,47 (br d, J=10,1 Hz, 1 H) 8,17 (s, 1 H) 8,39 (br d,
J=6,3 Hz, 1 H) 9,14 (s, 1 H)

LC/MS (phuong phap LC-A): R: 3,27 phit, MH" 606

[o]p?: +35,6° (c 0,281, DMF)

SFC khong d6i ximg (phuong phap SFC-B): R: 4,92 phiit, MH" 606, 9 tinh khiét
khong d6i xtg 100%.

Nhiét d6 nong chay: 100°C
Vi du 8: Tbng hop 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)-1-(5-metoxy-6-(triflomeoxy)indolin-1-yl)etanon (Hop chét
8) va phan tach khong dbi xtmg thanh Chit ddng phan déi anh 8A va Chat dong phan
d6i anh 8B.

trimetylsilylaxetylen
Cul, PdCIz(PPh3)2

F_O NH2 NBS F_ _O NH, NEts;, DMF . O NH,
F>|/ P ——— FX F>r
F toluen, 5°C 2 gi® F . F
% . (l) Br 70°C qua dém ? T
| )
8a 8b SiMe3
tBUOK H H
NMP F>|/0 N BHs-Pyridin F>‘/0 N
FF / i
80°C4 gioy ? EtOH, 0°C 3 gi%y <|3
8c 8d

Cl

\
%’S\] % %/\ o OMe
° Q BRI, S¥s
F O N N
- HATU, iPr,NEt F>|F/ m H —r\§
N DMF, rt 2 gi& 0 ~
k : g N

e

P4

Cl

HO,
HCI (4M trong dioxan) (0] OMe

Phan tach khdng @i xu
an tach khong doi xirng Céc chét ddng phan dbi anh
— " 8Ava 8B
e ’
gio F>r0 N H N
F LY
L &
N
| 8

Téng hop chét trung gian 8a:

Dung dich cua 4-metoxy-3-(triflometoxy)anilin [CAS 647855-21-8] (3,1 g, 15,0
mmol) trong toluen (50 mL) duoc xir ly bang N-bromsuxinimit (2,8 g, 15,7 mmol) &
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5°C va hén hop tao thanh dugc khudy & 5-10°C trong 2 gid. Hn hop dugc pha loing
bing nudc va duge chibt tach bing EtOAc. Céc phan chiét gdp lai dugc 1am khé qua
MgSO0s, duge loc va duge lam bay hoi trong diéu kién 4ap suit giam. Viéc tinh ché dugc
thuc hién b%mg k¥ thuat sdc ky nhanh trén silicagel (15-40 um, 24 g, gradien
heptan/EtOAc ti 95/5 dén 90/10). Céc phan doan tinh khiét dugc gop lai va dwoc lam
bay hoi dén kho dé thu duoc 2-brom-4-metoxy-5-(triflometoxy)anilin 8a (2,5 g).

Téng hop chét trung gian 8b:

Dung dich ctia 2-brom-4-metoxy-5-(triflometoxy)anilin 8a (2,72 g, 9,51 mmol)
trong DMF (30 mL) dugc loai bo khi bing N, trong 15 phat. Diclo
bis(triphenylphosphin)paladi(Il) (667 mg, 0,95 mmol), ddng(I) iodua (362 mg, 1,90
mmol), trietylamin (3,96 mL, 28,53 mmol) va trimetylsilylaxetylen (3,95 mL, 28,5
mmol) dugc thém vio. Hon hop phén tng duoc gia nhiét & 70°C trong 12 gi¢ trong
dong khi N». Sau khi lam lanh xudng nhiét ¢ phong, hén hop phan Gmg duoc pha loang
bing H,0 va dugc chiét tach bang EtOAc. Céc pha hiru co dugc gép lai, dugce lam kho
qua MgSOs, duoc loc va dugce cd trong diéu kién ap sudt giam. Phin cin dugc tinh ché
bing k¥ thuét séc ky nhanh trén silicagel (15-40 pm, 80 g, heptan/EtOAc 85/15). Céc
phén doan tinh khiét dugc gop lai va dugc 1am bay hoi dén khé dé thu dugc 4-metoxy-
5-(triflometoxy)-2-((trimetylsilyl)etynyl)anilin 8b (1,4 g).

Téng hop chét trung gian 8c:

tBuOK (1,33 g, 11,9 mmol) dugc thém toan bo vao dung dich cua 4-metoxy-5-
(triflometoxy)-2-((trimetylsilyl)etynyl)anilin 8b (1,2 g, 3,96 mmol) trong NMP (11 mL)
trong dong khi N,. Hon hop phan tng dugc gia nhiét & 80°C trong 4 gio, dugc 6 vao
d4/nude va duoc axit hod bang HC1 3N dén d6 pH = 4-5. Hon hop phan Gng duogc chiét
tach bing EtOAc. Céc pha hitu co dugc gop lai, duge rira bang Hz0, dwgc lam khd qua
MgSO0s, duge loc va duge cd trong diéu kién 4p suét giam. Phén cin dugc tinh ché béng
k¥ thuét sic ky nhanh trén silicagel (15-40 pm, 40 g, heptan/EtOAc 85/15). Cac phéan
doan tinh khiét dugc gop lai va duge 1am bay hoi dén kho dé thu dwgc 5-metoxy-6-
(triflometoxy)-1H-indol 8c (490 mg).

Téng hop chét trung gian 8d:

0 0°C, BH;-Pyridin (10,5 mL, 103,8 mmol) duoc thém nho giot vao dung dich
ciia 5-metoxy-6-(triflometoxy)-1H-indol 8¢ (8 g, 34,6 mmol) trong EtOH (45 mL). HCI
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6N (6 mL) dugc thém nho giot trong khi duy tri nhiét do thip hon 10°C. Hon hop nay
duge khudy & 0°C trong 3 gid. Nudc (210 mL) dugc thém vao va hdn hop nay duge
bazo hod dén d6 pH=28-9 bﬁng dung dich dic cia NaOH trong nuéc (nhiét o ctia phan
tng dugc gitt thip hon 20°C). Hon hgp dugc chiét tich bang EtOAc. Lép hitu co dugce
rua bﬁng nudc, duge 1lam kho qua MgSOs, dugc loc va dung méi duge lam bay hoi trong
diéu kién ap sudt giam. Toluen dugc thém vao va dung dich dugc c6 trong didu kién ap

suét giam d& thu dugc 5-metoxy-6-(triflometoxy)indolin 8d (7,5 g).
Téng hop chit trung gian 8e:

Hbn hop gdm 5-metoxy-6-(triflometoxy)indolin 8d (437 mg, 1,88 mmol), axit 2-
(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)axetic 5d (1 g, 1,88 mmol), HATU (1,07 g, 2,81 mmol) va
diisopropyletylamin (930 uL, 5,63 mmol) trong DMF (10 mL) dugc khudy & nhiét ¢
phong trong 2 gid. Hon hop duge pha lodng bang nudc. Nguyén liéu dinh tao thanh
duoc hip thy bang EtOAc. Lép hitu co dugc ria bang dung dich ctia K2CO3 10% trong
nuée, nude, dugc 1am khé qua MgSOs, duge loc va dung moi dugce ¢d trong diéu kién
ap sudt giam d& thu dwoc 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-2-
((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1-(5-metoxy-6-(triflometoxy)
indolin-1-yl)etanon 8e (1,5 g). Hop chét dugc st dung nhu vy tai bude phan tng tiép
theo.

Téng hop Hop chét 8 va phan tach khong dbi xtng thanh Chét ddng phan dbi anh 8A
va Chét ddng phan ddi anh 8B:

Trong dong khi N3, & 5°C, HC1 4M trong dioxan (4,9 mL, 19,4 mmol) dugc thém
nhé giot vao dung dich ctia 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-2-
((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1-(5-metoxy-6-(triflometoxy)
indolin-1-yl)etanon 8e (1,4 g, 1,94 mmol) trong MeOH (25 mL). Phén tmg dugc khuéy
& nhiét do phong trong 1 gio. Hbn hop dugc 1am lanh xubng 0°C, dugc bazo hod bﬁng
dung dich nudc 10% cua K2COs va duge chiét tach bang EtOAc. Lép hitu co dugc tach,
dugc 1am kho qua MgSOs, dugce loc va dung moi dugc cd trong diéu kién 4p suit giam.
Phin cin dugc tinh ché bing k§ thuat sic ky nhanh trén silicagel (15-40 pm, 40 g,
CH,Cl,/MeOH/NH4OH 98,4/1,5/0,1). Cac phan doan tinh khiét dugc gop lai va dung
méi duoc cb trong didu kién 4p suét giam dé thu dugc, sau khi két tinh tr CH>Cl, 2-(4-
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clo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-
1-(5-metoxy-6-(triflometoxy)indolin-1-yl)etanon 8 (850 mg) & dang raxemat.

Chét ddng phan déi anh ciia Hop chit 8 dugc tach qua SFC khong d6i xtmg diéu
ché (Pha tinh: Chiralpak® IC 5 um 250 x 30 mm, Pha déng: CO2 60%, iPrOH 40%).
Chét ddng phan déi anh d4 rira giai thir nhét (410 mg) dwge hoa ran bang cach nghién
thanh bot véi ete diisopropyl dé thu dugc Chit ddng phan d6i anh 8A (314 mg). Chiét
ddng phan déi anh d4 rira gidi thi hai (388 mg) dwoc hoa rén bang céch nghién thanh
bot véi ete diisopropyl dé thu dugc Chat ddng phan d6i anh 8B (300 mg).
Hop chit 8:

'H NMR (400 MHz, DMSO-ds) 8 ppm 3,07 - 3,27 (m, 2 H) 3,70 - 3,85 (m, 8 H)
4,07 - 4,19 (m, 3 H) 4,35 - 4,45 (m, 1 H) 4,97 (t, J=5,6 Hz, 1 H) 5,80 (d, J=8,6 Hz, 1 H)
6,34 (s, 1 H) 6,63 - 6,67 (m, 1 H) 6,80 - 6,87 (m, 2 H) 7,02 (dd, J=8,1,2,0 Hz, 1 H) 7,14
(d, J=2,0 Hz, 1 H) 7,20 (s, 1 H) 7,37 (d, J=8,6 Hz, 1 H) 8,06 (s, 1 H) 8,15 (s, 1 H) 9,12
(s, 1 H)

LC/MS (phwong phap LC-A): R 3,20 phit, MH" 634

Nhiét d6 nong chay: 181°C
Chit ddng phan d6i anh 8A:

'H NMR (500 MHz, DMSO-ds) § ppm 3,09 - 3,26 (m, 2 H) 3,70 - 3,85 (m, 8 H)
4,08 - 4,20 (m, 3 H) 4,40 (td, J=10,3, 6,5 Hz, 1 H) 4,99 (br t, J=5,4 Hz, 1 H) 5,81 (d,
J=8,5 Hz, 1 H) 6,35 (s, 1 H) 6,66 (s, 1 H) 6,83 (s, 1 H) 6,86 (d, J=8,8 Hz, 1 H) 7,03 (dd,
J=8,2, 1,3 Hz, 1 H) 7,15 (d, J=1,6 Hz, 1 H) 7,21 (s, 1 H) 7,38 (d, J=8,2 Hz, 1 H) 8,07 (s,
1H)8,16 (s, 1 H) 9,13 (s, l H)

LC/MS (phwong phdp LC-B): R; 3,09 phut, MH" 634

[a]p?®: +39,3° (¢ 0,3, DMF)

SFC khong déi xtmg (phuong phap SFC-E): R: 3,39 phut, MH" 634, &9 tinh khiét
khong d6i ximg 100%.

Chét ddng phan d6i 4nh 8B:

'H NMR (500 MHz, DMSO-d¢) 8 ppm 3,09 - 3,27 (m, 2 H) 3,70 - 3,85 (m, 8 H)
4,06 - 4,19 (m, 3 H) 4,40 (td, I=10,2, 6,6 Hz, 1 H) 4,99 (br t, J=5,2 Hz, 1 H) 5,81 (d,
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J=8,5 Hz, 1 H) 6,35 (s, 1 H) 6,66 (s, 1 H) 6,83 (s, 1 H) 6,86 (d, J=8,8 Hz, 1 H) 7,03 (dd,
=82, 1,6 Hz, 1 H) 7,15 (d, J=1,6 Hz, 1 H) 7,21 (s, 1 H) 7,38 (d, J=8,2 Hz, 1 H) 8,07 (s,
1 H) 8,16 (s, 1 H) 9,13 (s, 1 H)

LC/MS (phuong phép LC-A): Re 3,07 phut, MH* 634
[0]p2; -44,4° (¢ 0,295, DMF)

SFC khéng d6i xtmg (phuong phap SFC-E): R: 5,69 phit, MH" 634, d tinh Kkhiét
khong dbi ximg 100%.
Vi du 9: Téng hop 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1-(5-flo-6-(triflo
metoxy)indolin-1-y1)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)etanon
(Hop cht 9) va phan tach khong déi xtmg thanh Chét ddng phan ddi 4nh 9A va Chét
ddng phén d6i anh 9B.

/
_S|_
F<_O KNO3, H2S04 FL O NO, Fe, NH4CI
10, 71X T
E Br 0°C dén 25°C gi, 16 gi¢y F Br iPrOH, nwéc Pd(PPha)Clz
9a 60°C16 gio Cul, Et;N
90°C,16 gity
tBuOK F__O | BH,-Pyridin
o m 0 o ]@Q
F EtOH, 0°C 2 gi&
' 90°C, 16 gi& ad

e, §> Q e §

HATU, IPr,NEt F>r @r\)
DMF, rt 2 gi& \

Cl

Z
/Z

//\Z
\=Z

OMe

HCI (4M trong dioxan) Phan tach khang déi xng - Cc chét ddng phén déi anh
/@ - 9Ava 9B

\/\
MeOH, rt 1 gi&r F :

Téng hop chat trung gian 9a:

J3
/

Dung dich ctia 4-brom-2-flo-1-(triflometoxy)benzen [CAS 105529-58-6] (98,7 g,
381,1 mmol) trong H2SO4 ddc (98%, 200 mL), duoc lam lanh xuéng 0°C bﬁng bé da.
KNO;3 (43,0 g, 425,3 mmol) duoc thém ting phén. Sau khi thém, bé d4 duogc loai bd va

-47-



35758

hén hop dugc khudy & nhiét d6 phong trong 16 gio. Hbn hop phan tmg dugc d6 vao d4
lanh-nuée (2 L) khi dang khudy. Hon hop dugc chiét tich bang CH2Cl2 (3x 500 mL).
Céc 16p hiru co gbp lai dugce rira bang dung dich nuéc NaHCO3 bao hoa (2x 500 mL),
nude mudi (500 mL), dugc lam khd qua MgSOs, duge loc va duge cd trong diéu kién
ap suit giam & thu dugc 1-brom-5-flo-2-nitro-4-(triflometoxy)benzen 9a (117,2 g),

dugc st dung tai budc tiép theo ma khong cAn tinh ché thém.
Téng hop chét trung gian 9b:

Bot st khir (64,3 g, 1,15 mol) duge thém vao huyén phii khudy cia 1-brom-5-
flo-2-nitro-4-(triflometoxy)benzen 9a (70,0 g, 230 mmol) va NH4Cl1 (123,2 g, 2,30 mol)
trong iPrOH (1 L) va nuéc (330 mL) trong mdi truong No. Hén hop phén tmg dugc
khudy & 60°C trong 16 gid. Hon hop phan tng duge pha lodng bang EtOAc (1 L) va
dugc loc qua Celite®. Phan loc dugc cd trong diéu kién ap sudt giam. Phan can duge
phén doan giita EtOAc (1 L) va nuée (800 mL). Céc 16p dugc tich ra va pha hitu co
dugc rira bz“mg nude mudi (1 L), dwgc 1am kho qua MgSO4, dugce loc va dugc co trong
diéu kién &p suit giam. Phan cin dugc tinh ché bang céch chung cat trong didu kién ap
sudt giam (bom dau, nhiét d6 néng chay 60~64°C). 2-Brom-4-flo-5-(triflometoxy)anilin
9b (47,3 g) thu dwoc 1a ddu mau vang.

Téng hop chét trung gian 9c:

Cul (1,28 g, 6,72 mmol) va Pd(PPhs).CL2 (2,40 g, 3,42 mmol) duge thém vao hdn
hop gdm 2-brom-4-flo-5-(triflometoxy)anilin 9b (18,4 g, 67,2 mmol), ethynyl(trimetyl)
silan (19,9 g, 202,4 mmol, 28,00 mL) trong EtsN (300 mL). Hon hop phan tng dugc gia
nhiét trong méi trudong N2 & 90°C trong 16 gio. Sau khi lam lanh xudng nhiét d6 phong,
hén hop duoc pha lodng bang MTBE (300 mL) va dwoc loc qua Celite®. Phén loc duge
c6 trong diéu kién ap suét giam. Phén cin dugc tinh ché bang k¥ thuat sic ky nhanh trén
silicagel (ISCO®, 220 g SepaFlash® Silica Flash Column, chét rira giai: gradien EtOAc
tr 0 dén 5% trong ete diu mo & tdc d6 100 mL/phit). 4-Flo-5-(triflometoxy)-2-
((trimetylsilyl)etynyl)anilin 9¢ (16,1 g, d6 tinh khiét 90%) thu dwoc 1a diu mau nau,

Téng hop chét trung gian 9d:

Hon hop gdm 4-flo-5-(triflometoxy)-2-((trimetylsilyl)etynyl)anilin 9¢ (16,1 g,
55,3 mmol) va tBuOK (18,6 g, 165,8 mmol) trong NMP (220,00 mL) dugc gia nhiét &
90°C trong 16 gid trong mdi truong N». Sau khi lam lanh xubng nhiét ¢ phong, hdn
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hop phan tmg dugc d vao d4 lanh-nwée (1 L) va duge chiét tach bing MTBE (3x 300
mL). Céc pha hitu co gdp lai dugc rira bang nude (2x 200 mL), nudc mudi (300 mL),
duoc 1am kho qua MgSOs, duge loc va duge cb trong diéu kién ap suit giam. Phén cin
duoc tinh ché bing k¥ thuat sic ky nhanh trén silicagel (ISCO®, 120 g SepaFlash®
Silica Flash Column, chét rira giai: gradien EtOAc tir 0 dén 5% trong ete diu mo & tc
6 85 mL/phit) dé thu dugc san phdm 5-flo-6-(triflometoxy)-1H-indol 9d (11 g) 1a dAu
mau xanh luc dm. Phén cin duge gdp véi modt phan doan khac (téng luong = 17,2 g)
va dugc tinh ché tiép bang cach chung cht trong diéu kién ap suét giam (bom dau, nhiét
dd néng chay 60~64°C) dé tao ra 5-flo-6-(triflometoxy)-1H-indol 9d (14,7 g, d6 tinh
khiét 95%) 13 diu khong mau.

Téng hop chét trung gian e:

3 0°C, BH;-Pyridin (13,8 mL, 136,9 mmol) dwgc thém nhé giot vao dung dich
cta 5-flo-6-(triflometoxy)-1H-indol 9d (6 g, 27,4 mmol) trong EtOH (40 mL). HCl 6N
(90 mL) dugc thém nhé giot trong khi duy tri nhiét do thip hon 10°C. Hon hop nay
duge khudy ¢ 0°C trong 2 gid. Nudce (100 mL) duge thém vao va hdn hop nay duge
bazo hoa dén d6 pH = 8-9 bing dung dich dic ctia NaOH trong nudc (nhiét d6 ciia phan
{mg duoc gift thap hon 20°C). Hn hop duge chiét tich bang CH2Clo. Lép hitu co duge
rira bang nudée, duge 1am khé qua MgSOs, duge loc va dung moi dugce lam bay hoi trong
diéu kién ap sudt giam. Toluen dugc thém vao va dung dich duge co trong diéu kién ap
suét giam dé thu dugc 5,52 g 5-flo-6-(triflometoxy)indolin 9e. Hop chit dwoc st dung

tai budc phan tng tiép theo ma khong cn tinh ché thém.
Téng hop chét trung gian 9f:

Hén hop gdm 5-flo-6-(triflometoxy)indolin 9e (169 mg, 0,76 mmol), axit 2-(2-
(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1 ,2,4-triazol-
1-yl)phenyl)amino)axetic 5d (407 mg, 0,76 mmol), HATU (435 mg, 1,15 mmol) va
diisopropyletylamin (379 pL, 2,29 mmol) trong DMF (3,9 mL) duoc khudy & nhiét 6
phong trong 2 gid. Hén hop duge pha lodng bang nuéc. Nguyén liéu dinh tao thanh
duoc hip thu bang EtOAc. Lép hitu co duge rira bang dung dich ctia K2CO3 10% trong
nuée, nude, duoc lam khd qua MgSOs4, duoc loc va dung moi dugce cod trong diéu kién
&p sudt giam. Phin cin duoc tinh ché bang k¥ thuét sic ky nhanh trén silicagel (15-40
um, 24 g, heptan/EtOAc 70/30). C4c phén doan tinh khiét dugc gop lai va dung mdi
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dugc co trong didu kién 4p sudt giam dé thu duge 2-(2-(2-((tert-butyldimetyl
silyl)oxy)etoxy)-4-clophenyl)-1-(5-flo-6-(triflometoxy)indolin-1-yl)-2-((3-metoxy-5-
(1H-1,2,4-triazol-1-yl)phenyl)amino)etanon 9f (257 mg).

Téng hop Hop chét 9 va phan tach khong dbi xtmg thanh Chét dong phan d6i anh 9A
va Chat ddng phan d6i anh 9B:

Trong dong khi N, & 5°C, HC1 4M trong dioxan (873 pL, 3,49 mmol) dugc thém
nho giot vao dung dich cua 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-1-
(5-flo-6-(triflometyl)indolin-1-yl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)
amino)etanon 9f (257 mg, 0,35 mmol) trong MeOH (4 mL). Phéan ung dugc khudy &
nhiét d6 phong trong 1 gid. Hon hop dugc lam lanh xubng 0°C, dugc bazo hoa bang
dung dich nude 10% cua K2COs va duge chiét tach b?mg EtOAc. Lép hitu co duge tach,
dugc rira bang nudc, dugce 1am khd qua MgSOs, dugc loc va dung méi duogc cd trong
diéu kién 4p suat giam. Phan cin dugce tinh ché bing k§ thuét sic ky nhanh trén silicagel
(15-40 um, 12 g, CH2Cl/MeOH 98,5/1,5). Céc phén doan tinh khiét dugc gop lai va
dung mo6i dugc c6 trong didu kién 4p suét giam dé thu dugc 2-(4-clo-2-(2-
hydroxyetoxy)phenyl)-1-(5-flo-6-(triflometoxy)indolin-1-yl)-2-((3-metoxy-5-(1H-
1,2,4-triazol-1-yl)phenyl)amino)etanon 9 (210 mg) & dang raxemat. Mot phan doan nhé
(17 mg) duogc tinh ché tiép qua k¥ thuét sic ky dao pha (Pha tinh: YMC-actus Triart-
C18 10 pm 30 x 150 mm, Pha dong: Gradien tir 50% NH4HCO3 0,2%, 50% CH3CN dén
0% NH4HCO3 0,2%, 100% CH3CN) dé thu dugc 7 mg. Phan cin duge hod ran bﬁng
c4ch 1am kho-dong lanh tir hdn hop dung moi gdm CH3CN (1 mL) va nuéce (4 mL).

Chét ddng phan d5i anh ctia Hop chat 9 (190 mg) duge tach qua SFC khéng dbi
xtng diéu ché (Pha tinh: Chiralpak® AD-H 5 pm 250 x 30 mm, Pha dong: 65% COx,
35% EtOH (+ 0,3% iPrNIH,)). Chét ddng phan dbi anh da rira giai thir nhat (58 mg) dugce
hoa tan trong CH3CN (2 mL), nuée (8 mL) dugc thém vao va hdn hop dugc 1am kho-
d6ng lanh dé thu duoc Chat ddng phan ddi anh 9A (58 mg) & dang bot. Chét dong phén
d6i anh d3 rira giai thit hai (59 mg) duge hoa tan trong CH3CN (2 mL), nude (8 mL)
duoc thém vao va hén hop duge 1am kho-dong lanh @8 thu duoc Chat ddng phan d6i
anh 9B (59 mg) & dang bot.

Hop chit 9:

'H NMR (500 MHz, DMSO-ds) 8 ppm 3,13 - 3,30 (m, 2 H) 3,72 (s, 3H) 3,70 -
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3,80 (m, 2 H) 4,06 - 4,22 (m, 3 H) 4,42 (td, J=10,4, 6,3 Hz, 1 H) 4,97 (br s, 1 H) 5,82 (d,
1=8,5 Hz, 1 H) 6,34 (s, 1 H) 6,66 (t, I=1,9 Hz, 1 H) 6,82 (s, 1 H) 6,87 (d, ]=8,2 Hz, 1 H)
7,03 (dd, J=8,2, 1,9 Hz, 1 H) 7,15 (d, J=2,2 Hz, 1 H) 7,36 (d, J=8,2 Hz, 1 H) 7,45 (d,
7=9,8 Hz, 1 H) 8,14 - 8,18 (m, 2 H)

LC/MS (phuong phap LC-A): R: 3,32 phit, MH" 622
ChAt ddng phan dbi anh 9A:

'H NMR (400 MHz, DMSO-ds) & ppm 3,12 - 3,28 (m, 2 H) 3,72 (s, 3H) 3,69 -
3,82 (m, 2 H) 3,99 - 4,22 (m, 3 H) 4,42 (td, J=10,0, 6,8 Hz, 1 H) 4,96 (t, J=5,3 Hz, 1 H)
5,81 (d, J=9,1 Hz, 1 H) 6,34 (s, 1 H) 6,66 (t, J=1,8 Hz, 1 H) 6,80 - 6,88 (m, 2 H) 7,02

(dd, =8,1, 2,0 Hz, 1 H) 7,15 (d, ]=2,0 Hz, 1 H) 7,36 (d, J=8,6 Hz, 1 H) 7,45 (d, J=10,1
Hz, 1 H) 8,13 - 8,18 (m, 2 H) 9,13 (s, 1 H)

LC/MS (phwong phap LC-B): Rt 3,17 phit, MH" 622
[a]p%%: -35,1° (c 0,276, DMF)

SFC khong dbi xtng (phwong phap SFC-B): R: 2,75 phut, MH* 622, 49 tinh khiét
khong d6i xing 100%.
Chit ddng phan d6i anh 9B:

'H NMR (400 MHz, DMSO-ds) 8 ppm 3,12 - 3,28 (m, 2 H) 3,72 (s, 3H) 3,69 -
3,82 (m, 2 H) 3,99 - 4,22 (m, 3 H) 4,42 (td, J=10,0, 6,8 Hz, 1 H) 4,96 (t, J=5,3 Hz, 1 H)
5,81 (d, J=9,1 Hz, 1 H) 6,34 (s, 1 H) 6,66 (t, J=1,8 Hz, 1 H) 6,80 - 6,88 (m, 2 H) 7,02
(dd, J=8,1, 2,0 Hz, 1 H) 7,15 (d, J=2,0 Hz, 1 H) 7,36 (d, ]=8,6 Hz, 1 H) 7,45 (d, J=10,1
Hz, 1 H) 8,13 - 8,18 (m, 2 H) 9,13 (s, 1 H)

LC/MS (phuong phép LC-B): R; 3,17 phut, MH" 622

[a]p?: +32,3° (¢ 0,254, DMF)

SFC khong dbi xtmg (phwong phap SFC-B): R: 3,75 phit, MH' 622, d tinh khiét
khong d6i xting 100%.
Vi du 10: Téng hop 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)-1-(4-metyl-6-(triflomeoxy)indolin-1-yl)etanon (Hop chat
10) va phén tach khong déi ximg thanh Chét ddng phan dbi anh 10A va Chat dong phan
d6i anh 10B.
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Téng hop chét trung gian 10a:

Trifloaxetic anhydrit (8 mL, 57,2 mmol) dugc thém vao dung dich ctia 2-metyl-
4-(triflometoxy)anilin [CAS 86256-59-9] (10,0 g, 52,3 mmol) trong dioxan (20 mL).
Hon hop phan tng dugc khudy & nhiét &6 phong trong 1 gio. Hon hop phan g duoc
¢6 trong didu kién 4p suét giam. Phan cin dugc phan doan gitta EtOAc va HCI IN. Céc
pha dugc tach ra. Pha hifu co dugc rua b?mg dung dich bdo hoa ciia NaHCO3 trong nude,
H,0 va nuéc mudi, dugc 1am kho qua NazSO4, duge loc va duge cd trong diéu kién ap
suét giam dé thu duoc 14,7 g 2,2, 2-triflo-N-(2-metyl-4-(triflometoxy)phenyl)axetamit
10a 12 bot mau tréng. Hop chét duoc st dung tai budc tiép theo ma khong cén tinh ché

thém.
Téng hop chét trung gian 10c:

Axit nitric 70% (3,9 mL) dugc thém nho giot vao axetic anhydrit (11,4 mL, 61,1
mmol), dugc lam lanh & 0°C. 2,2,2-Triflo-N-(2-metyl-4-(triflometoxy)phenyl)-axetamit
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10a (5 g, 17,4 mmol) dugc thém tirng phan va hén hop phan tng dugc gia nhiét & 55°C
trong 12 gi¢. Sau khi lam lanh xudng nhiét 6 phong, hdn hgp phan img dugce pha lodng
bang EtOAc va duge rira bang H20. Pha hitu co dugc rira bing nude mudi, duge 1am
kho6 qua NazSOs, dugce loc va dugc cd trong diéu kién ap suét giam. Phén cin duoc hoa
tan trong metanol (46 mL). K2CO3 2M (23 mL, 46 mmol) dwgc thém vao va hdn hop
phén g dugc gia nhiét & 70°C trong 4 giod. K2CO3 2M (10 mL, 20 mmol) duge thém
tiép vao va hon hop phan ing dugc gia nhiét & 70°C trong 12 gio. Hén hop phan tmg
dugc co mot phﬁn trong diéu kién ap sudt gidm dé loai bd metanol. Phin cin duoc chiét
tach bang EtOAc. Pha hitu co dugc rira bang H,O va nuéce mudi, duge 1am khd qua
NazSO4, duoc loc va duge co trong diéu kién ap suét giam. Phan cin duoc tinh ché bﬁng
k¥ thuat séc ky nhanh trén silicagel st dung gradien ctia EtOAc (tir 20% dén 50%) trong
heptan dé thu dugc 3,6 g 2-metyl-6-nitro-4-(triflometoxy)anilin 10c la chét rin mau

vang.
Tdéng hop chét trung gian 10d:

Dung dich ctia natri nitrit (0,806 g, 11,7 mmol) trong H2SO4/H20 (2 mL, 1/1)
duoc thém nhd giot vao dung dich cua 2-metyl-6-nitro-4-(triflometoxy)anilin 10c
(1,8 g, 7,69 mmol) trong axit axetic (10,9 mL). Hén hop phan tmg duge khuiy & nhiét
d6 phong trong 30 phit. H20 (22 mL) va ure (0,802 g, 13,4 mmol) dugc thém vao. Sau
10 phut & nhiét d6 phong, dung dich cua kali iodua (1,7 g, 10,2 mmol) trong H20 (11
mL) dwoc thém nhé giot. Hon hop phén tmg duoc khudy & nhiét d6 phong trong 30 phut.
Chét rdn mau vang dugc loc bd, dugc ria béng H,0 va dugc lam kho dé thu dugc 2,4 g

2-iodo-1-metyl-3-nitro-5-(triflometoxy)benzen 10d.
Téng hop chét trung gian 10e:

Dung dich ctia NH4Cl (2,7 g, 49,9 mmol) trong H2O (30 mL) dugc thém vao dung
dich ctia 2-iodo-1-metyl-3-nitro-5-(triflometoxy)benzen 10d (3,5 g, 10,0 mmol) trong
EtOH (30 mL). Hon hop phan tmg dugc gia nhiét & 50°C. Sét (2,6 g, 46,9 mmol) dugc
thém vao va hén hop phan tng dugc gia nhiét trong didu kién hdi lvu trong 40 phit. Sau
khi 1am lanh xudng nhiét 6 phong, hdn hop phan ng dugc loc qua celite®. Chat rin
duoc rira béng EtOH. Phén loc dugc c6 mot ph?m trong diéu kién ap suit giam dé loai
b6 EtOH. Phan cin dugc phan doan gitta EtOAc va dung dich bdo hoa cua NaHCO3

trong nuée. C4c pha dugc tach ra. Pha hiru co duge rira bang H.O va nudc muodi, dugce
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1am kho qua Na2S04, dugc loc va dugc ¢ trong diéu kién ap sut giam. Phén cin dugc
tinh ché bing k¥ thuat sic ky nhanh trén silicagel sit dung gradien ciia EtOAc (tlr 0%
dén 25%) trong heptan dé thu dugc 2,9 g 2-iodo-3-metyl-5-(triflometoxy)anilin 10e 1a

dau mau vang.
Téng hop chit trung gian 10f:

Dung dich ciia 2-iodo-3-metyl-5-(triflometoxy)anilin 10e (2,9 g, 9,1 mmol) trong
trietylamin (23 mL) duwoc loai bdé khi bing argon trong 15 phat.
Diclobis(triphenylphosphin)paladi(Il) (0,327 g, 0,47 mmol), dong(I) iodua (0,164 g,
0,86 mmol) va trimetylsilylaxetylen (1,8 mL, 13,1 mmol) dugc thém vao. Hon hop phan
tmg dwogc gia nhiét & 65°C trong 12 gio. Sau khi lam lanh xubng nhiét d6 phong, hdn
hop phan ung dugc pha loang bang H20 va dugc chiét tich bang EtOAc (3x). Céc pha
hitu co duge gop lai, dugce rira bang H20 va nuée mudi, dugc 13m khé qua Na,SOs, duge
loc va dugc cd trong diéu kién ap sudt giam. Phén cin duoc tinh ché bing k¥ thuat sic
ky nhanh trén silicagel st dung gradien ctia EtOAc (tr 0% dén 20%) trong heptan dé
thu duge 2,6 g 3-metyl-5-(triflometoxy)-2-((trimetylsilyl)etynyl)anilin 10f 1a dau mau

cam.
Téng hop chat trung gian 10g:

tBuOK (3,1 g, 27,8 mmol) dugc thém vao dung dich cia 3-metyl-5-
(triflometoxy)-2-((trimetylsilyl)etynyl)anilin 10f (2,7 g, 9,3 mmol) trong NMP (27 mL).
Hbn hop phan ing duoc gia nhiét & 80°C trong 4 git. Sau khi lam lanh xudng nhiét do
phong, hon hop phan ing dugc pha lodng bang H20 va dugc chiét tach bang EtOAc
(2x). Céc pha hitu co dugc gop lai, duge rira béng H,0 va nuéc mubdi, duoc 1lam khd qua
NaxSO4, duge loc va duge co trong diéu kién ap suét giam. Phén c3n dugc tinh ché bang
k§ thuét sic ky nhanh trén silicagel st dung gradien ctia EtOAc (tir 0% dén 20%) trong
heptan dé thu dwgc 1,7 g 4-metyl-6-(triflometoxy)-1H-indol 10g la diu mau cam.

Téng hop chét trung gian 10h:

3 0°C, BHs-Pyridin (1,2 mL, 11,6 mmol) dugc thém nho giot vao dung dich ctia
4-metyl-6-(triflometoxy)-1H-indol 10g (0,5 g, 2,32 mmol) trong EtOH (3 mL). HCl 6N
(6 mL) dugc dugc thém nhé giot chdm trong khi duy tri nhiét d cua phan ung thap hon
10°C. H3n hop ndy dugc khudy & 0°C trong 3 gior. Nude (12 mL) duge thém vao va hon
hop dugc bazo hoa dén @6 pH = 8-9 bang dung dich dic cua NaOH trong nudc (nhiét
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d6 cta phan Gng dugc gift thip hon 20°C). Hon hop dugc chiét tach bang EtOAc. Lép
hitu co dugc rira béng nuée, duoc 1lam khd qua MgS0s, dugc loc va dung moi duge lam
bay hoi trong didu kién ap suit giam. Toluen dugc thém vao va dung dich dugc c6 trong

didu kién 4p suit giam dé thu duoc 450 mg 4-metyl-6-(triflometoxy)indolin 10h.
Téng hop chit trung gian 10i:

Hdn hop gdm 4-metyl-6-(triflometoxy)indolin 10h (163 mg, 0,75 mmol), axit 2-
(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)axetic 5d (400 mg, 0,75 mmol), HATU (428 mg, 1,13 mmol)
va diisopropyletylamin (372 pL, 2,25 mmol) trong DMF (3,8 mL) dugc khudy & nhiét
d6 phong trong 2 gid. Hon hop dugc pha lodng bang nuéc. Nguyén liéu dinh tao thanh
duoc hip thu bang EtOAc. Lép hitu co dugce rira bang dung dich ctia K2CO3 10% trong
nuée, nude, duoc 1lam khd qua MgSO4, duge loc va dung moi duge co trong diéu kién
ap suét giam. Hop chit duoc tinh ché bing k§ thuat sic ky nhanh trén silicagel (15-40
um, 24 g, gradien heptan/EtOAc tir 80/20 dén 70/30). Cac phan doan tinh khiét duoc
g0p lai va dung mdi duoc cb trong didu kién 4p suit giam dé thu dugc 2-(2-(2-((tert-
butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)
phenyl)amino)-1-(4-metyl-6-(triflometoxy)indolin-1-yl)etanon 10i (226 mg).

Téng hop Hop chét 10 va phén tach khong déi xtmg thanh Chét ddng phan d6i anh 10A
va Chét ddng phén dbi anh 10B:

Trong dong khi N3, & 5°C, HC1 4M trong dioxan (772 uL, 3,1 mmol) dugc thém
nhé giot vao dung dich ctia 2-(2-(2-((tert-butyldimetylsilyl)oxy)etoxy)-4-clophenyl)-2-
((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-1-(4-metyl-6-(triflometoxy)
indolin-1-yl)etanon 10i (226 mg, 0,31 mmol) trong MeOH (4 mL). Phan mg dugc
khqu & nhiét d6 phong trong 1 gio. Hon hop duoc 1am lanh xuéng 0°C, dugc bazo hoa
bang dung dich nudc 10% cta K2COs va duge chiét tach bang EtOAc. Lép hitu co dugc
tach, duogc rira b%mg nuée, duge 1lam khd qua MgSOs, dugce loc va dung mdi dugce cd
trong diéu kién 4p sut giam. Phéan cin dugc tinh ché bang k¥ thuat séc ky nhanh trén
silicagel (15-40 pm, 12 g, CH2Cl/MeOH 98,5/1,5). Budc tinh ché thr hai dugc thuc
hién qua k¥ thuat sac ky do pha (Pha tinh: YMC-actus Triart-C18 10 pm 30 x 150 mm,
Pha dong: Gradien tir 55% NHsHCO; 0,2%, 45% CH3CN dén 0% NHsHCO3 0,2%,
100% CH3CN). Céc phéan doan tinh khiét dwoc gop lai va dung méi dugce cd trong diéu
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kién 4p sudt giam dé thu dugc 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-5-
(1H-1,2,4-triazol-1-yl)phenyl)amino)-1-(4-metyl-6-(triflometoxy)indolin-1 -yl)etanon
10 (78 mg) & dang raxemat. Mot phan doan nhé duge hod ran bang cach nghién thanh
bot véi CHsCN/ete diisopropyl dé tao ra Hop chét 10 (9 mg). Lugng con lai dugc st
dung d tach chit ddng phan d6i anh ctia Hop chét 10 qua SFC khong d6i xtmg diéu ché
(Pha tinh: Chiralpak® AD-H 5 pm 250 x 30 mm, Pha dong: 60% COa, 40% iPrOH).
ChAt ddng phan déi anh da rira giai thit nhét (27 mg) dugc hoa tan trong CH;CN (2 mL),
nuéc (8 mL) duge thém vio va hdn hop duoc 1am khé-déng lanh dé thu duoc Chét dong
phan d4i anh 10A (25 mg) & dang bot. Chat ddng phan d6i dnh da rira giai th hai (28
mg) dugc hoa tan trong CH3CN (2 mL), nude (8 mL) duge thém vao va hén hop duoc
1am kho-dong lanh dé thu dugc Chét ddng phan dbi anh 10B (22 mg) & dang bot.

Hop chét 10:

'H NMR (500 MHz, DMSO-de) 8 ppm 2,21 (s, 3 H) 3,01 - 3,13 (m, 2 H) 3,72 (s,
3H) 3,70 - 3,82 (m, 2 H) 4,08 - 4,22 (m, 3 H) 4,40 - 4,48 (m, 1 H) 4,98 (t, J=5,4 Hz, 1
H) 5,82 (d, J=8,5 Hz, 1 H) 6,35 (br s, 1 H) 6,66 (s, 1 H) 6,82 - 6,90 (m, 3 H) 7,02 (dd,
1=8.4,1,7 Hz, 1 H) 7,15 (d, J=1,6 Hz, 1 H) 7,36 (d, J=8,2 Hz, 1 H) 7,89 (s, 1 H) 8,16 (s,
1 H) 9,13 (s, 1 H)

LC/MS (phuong phép LC-B): R¢ 3,26 phit, MH" 618
ChAit ddng phan d6i anh 10A:

'H NMR (500 MHz, DMSO-dg) 8 ppm 2,21 (s, 3 H) 3,01 - 3,14 (m, 2 H) 3,72 (s,
3H) 3,71 - 3,83 (m, 2 H) 4,07 - 4,22 (m, 3 H) 4,44 (td, J=10,2, 6,5 Hz, 1 H) 4,98 (¢, J=5,5
Hz, 1 H) 5,82 (d, ]=8,5 Hz, 1 H) 6,35 (s, 1 H) 6,66 (¢, J=1,9 Hz, 1 H) 6,81 - 6,90 (mm, 3
H) 7,02 (dd, J=8,4, 2,1 Hz, 1 H) 7,15 (d, J=1,9 Hz, 1 H) 7,36 (d, J=8,2 Hz, 1 H) 7,89 (s,
1H) 8,16 (s, 1 H) 9,13 (s, 1 H)

LC/MS (phuong phép LC-B): R: 3,26 phit, MH" 618
[]p2: -38,4° (c 0,279, DMF)

SFC khong d6i ximg (phuong phap SFC-F): R: 1,41 phut, MH* 618, d¢ tinh khiét
khong d6i ximg 100%.

Chét ddng phéan d6i anh 10B:

I'H NMR (500 MHz, DMSO-ds) 8 ppm 2,21 (s, 3 H) 3,00 - 3,14 (m, 2 H) 3,72 (s,
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3H) 3,71 - 3,82 (m, 2 H) 4,06 - 4,23 (m, 3 H) 4,44 (td, J=10,1, 6,9 Hz, 1 H) 4,95 - 5,02
(m, 1 H) 5,82 (d, J=8,5 Hz, 1 H) 6,35 (s, 1 H) 6,66 (t, J=1,7 Hz, 1 H) 6,82 - 6,90 (m, 3
H) 7,02 (dd, J=8,5, 1,9 Hz, 1 H) 7,15 (d, J=1,9 Hz, 1 H) 7,36 (d, J=8,2 Hz, 1 H) 7,89 (s,
1H) 8,16 (s, 1 H) 9,13 (s, 1 H)

LC/MS (phuong phép LC-B): R, 3,26 phut, MH* 618
[0]p?: +37,5° (¢ 0,299, DMF)

SFC khong d6i xting (phuong phép SFC-F): R, 1,82 phut, MH' 618, d¢ tinh khiét
khong d6i ximg 100%.

Vi du 11: Téng hop axit 4-(5-clo-2-(1-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)
amino)-2-oxo-2-(6-(triflometyl)indolin-1-yl)etyl)phenoxy)butanoic (Hop chit 11) va
phan tich khong d8i xtng thinh Chét ddng phan dbi anh 11A va Chat dong phan dbi
anh 11B.
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Téng hop chét trung gian 11a:

Tert-butyl 4-brombutanoat [CAS 110611-91-1] (7 mL, 39,6 mmol) dugc thém
nhé giot vao huyén phii cia etyl 2-(4-clo-2-hydroxyphenyl)axetat 4b (8,5 g, 39,6 mmol)
va Cs2CO0s3 (25,8 g, 79,2 mmol) trong DMF (130 mL) ¢ 10°C. Hén hop nay dugc khudy

-57-



35758

& nhiét 6 phong qua dém. Hon hop dugc pha lodng bang EtOAc va nudc. Cac 16p duge
chét gan. Lép hitu co duge rira bang nudc, duge 1am khd qua MgSOq, dugce loc va dung
moi dugc cd trong diéu kién 4p sudt giam. Phén cin dugc tinh ché bﬁng k¥ thuat séc ky
nhanh trén silicagel (15-40 um, 120 g, heptan/EtOAc 90/10). C4c phén doan tinh Kkhiét
duoc gbp lai va dugc co dén kho dé thu dugc tert-butyl 4-(5-clo-2-(2-etoxy-2-
oxoetyl)phenoxy)butanoat 11a (12,7 g).

Téng hop chét trung gian 11b:

Binh thét ¢b dugce nap vao LiHMDS 1,5 M trong THF (23,5 mL, 35,3 mmol)
trong dong khi N va dung dich dugc 1am lanh xudng -78°C. Dung dich cua tert-butyl
4-(5-clo-2-(2-etoxy-2-oxoetyl)phenoxy)butanoat 11a (6,3 g, 17,6 mmol) trong THF (60
mL) dugc thém nho giot va hdn hop duge khudy & -78°C trong 15 phut. Clotrimetylsilan
(3,6 mL, 28,3 mmol) dugc thém vao. Sau 15 phit & -78°C, N-Bromsuxinimit (3,77 g,
21,2 mmol) trong THF (40 mL) dugc thém vao va hdn hop duoc khudy & -70°C trong 1
gio. Phan tng dugc dép bang nudc va dugce chiét tach bang EtOAc. Lép hitu co duge
tach, dugc rra béng nuée, duoc 1am khd qua MgSOs, duge loc va dung méi duge cd
trong didu kién 4p suét giam dé thu duoc tert-butyl 4-(2-(1-brom-2-etoxy-2-oxoetyl)-5-
clophenoxy)butanoat 11b (7,6 g). Hop chit duge st dung tryc tiép tai budc phan ung
tiép theo ma khong cin tinh ché thém.

Téng hop chét trung gian 11c:

Diisopropyletylamin (4,8 mL, 27,9 mmol) va 3-metoxy-5-(1H-1,2,4-triazol-1-
yl)anilin [CAS 1220630-56-7] (4 g, 20,9 mmol) dwgc thém vao dung dich cta tert-butyl
4-(2-(1-brom-2-etoxy-2-oxoetyl)-5-clophenoxy)butanoat 11b (7,6 g, 17,4 mmol) trong
CH5CN (140 mL) & nhiét d6 phong. Hon hop nay duoc khudy & 65°C trong 24 gio. Hon
hop dugc pha lodng bang EtOAc, dugc rira bang HC1 0,5N (hai 14n) va nuée. Lép hitu
co duogc 1am khd qua MgSOs, dugc loc va dung moi duogc ¢ trong diéu kién 4p sudt
giam. Phén cn dugc tinh ché biang k¥ thuat sic ky nhanh trén silicagel (15-40 pm, 120
g, heptan/EtOAc tir 85/15 dén 70/30). Cac phan doan tinh khiét duogc gop lai va dugce cd
dén kho dé thu duoc tert-butyl 4-(5-clo-2-(2-etoxy-1-((3-metoxy-5-(1H-1,2,4-triazol-1-
yl)phenyl)amino)-2-oxoetyl)phenoxy)butanoat 11c (6,6 g).

Téng hop chét trung gian 11d:

Hbn hop gdm tert-butyl 4-(5-clo-2-(2-etoxy-1-((3-metoxy-5-(1H-1,2,4-triazol-1-
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yl)phenyl)amino)-2-oxoetyl)phenoxy)butanoat 11c (6,6 g, 12,1 mmol) va lithi hydroxit
monohydrat (1,52 g, 36,3 mmol) trong THF/nuée (1/1) (160 mL) dugc khqu & nhiét
d6 phong trong 1 gid. Hén hop dugc pha lodng bang nude. Dung dich nuwéc duoc axit
hoé chdm bing HCI 3N va dugc chiét tich bang EtOAc. Céc 16p hitu co gp lai duge
lam kho6 qua MgSO4, dugc loc va dung moi dugce c6 trong didu kién 4p sut giam dé thu
duge axit 2-(2-(4-(tert-butoxy)-4-oxobutoxy)-4-clophenyl)-2-((3-metoxy—S-(lH-1,2,4-
triazol-1-yl)phenyl)amino)axetic 11d (6,2 g). San phim thé dwoc sir dung ma khong cin
tinh ché thém tai budc tiép theo.

Téng hop chit trung gian 11e:

Hbn hop gdm 6-(triflometyl)indolin [CAS 181513-29-1] (290 mg, 1,55 mmol),
axit 2-(2-(4-(tert-butoxy)-4-oxobutoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)axetic 11d (800 mg, 1,55 mmol), HATU (880 mg, 2,32 mmol)
va diisopropyletylamin (770 uL, 4,64 mmol) trong DMF (30 mL) dugc khudy & nhiét
d6 phong trong 2 gid. Hon hop dugc pha lodng bing nude. Phin két tia duoc loc bo,
dugc rra bﬁng nudc va dugc hép thu bﬁng EtOAc. Lép hitu co dugc rira béng nudc,
duoc lam kho qua MgSOs, duge loc va dung moi duge cd trong diéu kién ap suét giam.
Phén cin duoc két tinh tir ete diisopropyl dé thu dugc tert-butyl 4-(5-clo-2-(1-((3-
metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-2-oxo-2-(6-(triflometyl)indolin-1-yl)
etyl)phenoxy)butanoat 11e (500 mg).

Téng hop Hop chét 11 va phan tach khong d6i xtmg thanh Chit déng phan déi anh 11A
va Chét dong phan d6i anh 11B:

Dung dich cua tert-butyl 4-(5-clo-2-(1-((3-metoxy-5-(1H-1,2,4-triazol-1-
yl)phenyl)amino)-2-oxo-2-(6-(triflometyl)indolin-1-yl)etyl)phenoxy)butanoat 11e (500
mg, 0,729 mmol) trong HCI 4M trong dioxan (5 mL) duoc khudy & 5°C trong 3 gid va
& nhiét d6 phong trong 8 gid. Phin két tia dugc loc bo, duge rira bang dioxan/ete
diisopropyl va dwoc 1am khé ¢ thu dwoc axit 4-(5-clo-2-(1-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)-2-oxo-2-(6-(triflometyl)indolin-1-yl)etyl)phenoxy)butanoic
11 (430 mg, 0,4 H20 (duoc xé4c dinh bang k¥ thudt chuén dd)) & dang raxemat.

Chit ddng phan déi anh ctia Hop chét 11 dwgc tach qua SFC khéng dbi ximg diéu
ché (Pha tinh: Chiralpak® AD-H 5 pm 250 x 30 mm, Pha dong: 65% CO2, 35% EtOH).
Chit ddng phan d6i anh d3 rira giai thtt nhét (80 mg) dwoc hoa rén bang k¥ thuat chuin
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d6 bang ete ddu moé/ete diisopropyl dé thu dugc Chat ddng phan d6i anh 11A (65 mg).
Chét ddng phan d6i 4nh da rira giai thi hai (126 mg) dugc hod rin bang k§ thuat chuin
d6 bing ete ddu mé/ete diisopropyl dé thu dwoc Chit ddng phan dbi anh 11B (110 mg).
Hop chét 11:

"H NMR (400 MHz, DMSO-d¢) & ppm 1,94 - 2,02 (m, 2 H) 2,31 - 2,42 (m, 2 H)
3,15-3,35 (m, 2 H) 3,73 (s, 3 H) 4,01 - 4,24 (m, 3 H) 4,22 - 4,49 (m, 1 H) 5,73 (s, 1 H)
6,34 (s, 1 H) 6,67 (s, 1 H) 6,82 (s, 1 H) 7,02 (dd, J=8,1, 2,0 Hz, 1 H) 7,13 (d, J=2,0 Hz,
1 H) 7,33 (d, J=8,0 Hz, 1 H) 7,38 (d, J=7,6 Hz, 1 H) 7,45 (d, J=7,6 Hz, 1 H) 8,16 (s, 1
H) 8,38 (s, 1 H) 9,15 (s, 1 H)

LC/MS (phuong phap LC-A): R¢ 2,70 phiat, MH" 630
Chét ddng phan d6i anh 11A:

'H NMR (500 MHz, DMSO-ds) 8 ppm 1,98 (br s, 2 H) 2,28 - 2,45 (m, 2 H) 3,13
-3,29 (m, 2 H) 3,74 (s, 3 H) 4,02 - 4,17 (m, 3 H) 4,36 - 4,44 (m, 1 H) 5,74 (br d, J=8,5
Hz, 1 H) 6,35 (br s, 1 H) 6,68 (s, 1 H) 6,80 - 6,88 (m, 2 H) 7,03 (br d, J=7,9 Hz, 1 H)
7,14 (s, 1 H) 7,33 (d, J=7,8 Hz, 1 H) 7,37 - 7,40 (m, 1 H) 7,46 (br d, J=7,6 Hz, 1 H) 8,16
(s, 1H) 8,39 (s, 1 H) 9,16 (s, 1 H) 12,13 (brs, 1 H)

LC/MS (phuong phéap LC-A): R¢ 2,79 phut, MH" 630

[0]p?’: -28,9° (¢ 0,26, DMF)

SFC khéng d6i xtng (phwong phap SFC-G): R, 3,31 phiit, MH" 630, 46 tinh khiét
khong dbi xtmg 100%.

Chit ddng phan dbi anh 11B:

'H NMR (500 MHz, DMSO-d¢) 6 ppm 1,91 - 2,04 (m, 2 H) 2,28 - 2,46 (m, 2 H)
3,16 - 3,30 (m, 2 H) 3,73 (s, 3 H) 4,02 - 4,18 (m, 3 H) 4,35 - 4,44 (m, 1 H) 5,73 (br d,
J=8,5Hz, 1 H) 6,34 (brs, 1 H) 6,68 (s, 1 H) 6,80 - 6,87 (m, 2 H) 7,02 (br d, J=7,9 Hz, 1
H) 7,13 (s, 1 H) 7,31 - 7,41 (m, 2 H) 7,45 (br d, J=7,9 Hz, 1 H) 8,16 (s, 1 H) 8,38 (s, 1
H) 9,16 (s, 1 H) 12,13 (br s, 1 H)

LC/MS (phuong phap LC-A): Rt 2,79 phit, MH" 630

[0]p2: +23,8° (c 0,29, DMF)

SFC khéng d6i xting (phuong phap SFC-G): R: 4,32 phut, MH* 630, 46 tinh khiét
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khong dbi xtng 100%.

Vi du 12: Téng hop axit 4-(5-clo-2-(1-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)
amino)-2-(5-metoxy-6-(triflometyl)indolin-1-yl)-2-oxoetyl)phenoxy)butanoic  (Hop
chét 12) va phan tach khong déi xtng thanh Chit ddng phan d6i anh 12A va Chét déng
phan dbi anh 12B.

%OZ’/\AO ;pidhﬂ M:I?CU T ?@

N—
HATU, iProNEt L\ \
DMF, rt 2 gi& MeO
NS
11d N 12a
Z,’/\/\ OMe
HCI (4M trong dioxan) F E Phén tach khéng d6i xtng  Cac chat ddng phan dbi anh
—_— 12Ava 12B
F N—N
5°C 3 gio, rt 12 gior MeO L\N»

12
Téng hop chit trung gian 12a:

Hbn hop gbm 5-metoxy-6-(triflometyl)indolin 2¢ (630 mg, 2,9 mmol), axit 2-(2-
(4-(tert-butoxy)-4-oxobutoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)
phenyl)amino)axetic 11d (1,5 g, 2,9 mmol), HATU (1,65 g, 4,35 mmol) va
diisopropyletylamin (1,45 mL, 8,7 mmol) trong DMF (30 mL) dugc khudy & nhiét d6
phong trong 2 gio. Hon hop dugc pha loang bing nude. Phin két tia duge loc bo, duge
rua béng nudc va duoc hép thu bﬁng EtOAc. Dung dich hitu co dugc rira béng nudc,
dugc 1am kho qua MgSOa, dugce loc va dung mdi dugce cb trong diéu kién &p suét giam.
Phan cin dugc tinh ché bing k§ thuit sic ky nhanh trén silicagel (15-40 pm, 120 g,
heptan/EtOAc 60/40). C4c phan doan tinh khiét dugc gop lai va dugc c6 dén kho dé thu
dugc, sau khi két tinh tir ete/ete diisopropyl, tert-butyl 4-(5-clo-2-(1-((3-metoxy-5-(1H-
1,2,4-triazol-1-yl)phenyl)amino)-2-(5-metoxy-6-(triflometyl)indolin-1-yl)-2-oxoetyl)
phenoxy)butanoat 12a (1,45 g).

Téng hop Hop chat 12 va phan tach khong déi xtmg thinh Chét ddng phén ddi anh 12A
va Chat ddng phén ddi anh 12B:
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Dung dich cta tert-butyl 4-(5-clo-2-(1-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)
phenyl)amino)-2-(5-metoxy-6-(triflometyl)indolin-1-yl)-2-oxoetyl)phenoxy)butanoat
12a (1,45 g, 2,03 mmol) trong HC1 4M trong dioxan (12 mL) dugc khudy & 5°C trong
3 gid va & nhiét d6 phong trong 12 gio. Phan két tia duoc loc bo, dugc rira bﬁng
dioxan/ete diisopropyl va dugc lam kho @& tao ra Hop chét thé 12 (1,02 g). Mot phin
nhd (90 mg) duoc tinh ché tiép bing SFC dbi xtng (Pha tinh: 2-Etylpyridin 6 pm 150 x
21,2 mm, Pha dong: 60% CO2, 40% iPrOH) dé thu duoc, sau khi hoa rin bﬁng cach
nghién thanh bdt véi CH3CN/ete diisopropyl, axit 4-(5-clo-2-(1-((3-metoxy-5-(1H-
1,2,4-triazol-1-yl)phenyl)amino)-2-(5-metoxy-6-(triflometyl)indolin-1-yl)-2-oxoetyl)
phenoxy)butanoic 12 (70 mg,) & dang raxemat. Liwong con lai dugc sir dung d8 tach chét
ddng phan dbi anh.

Chét ddng phan dbi anh ctia Hop chét 12 dugc tich qua SFC khdng dbi xtmg didu
ché (Pha tinh: Chiralpak® AS-H 5 pm 250 x 20 mm, Pha d¢ng: 63% CO2, 37% iPrOH).
Chit dong phan d6i anh da rira giai thi nhét (458 mg) dwoc khudy trong hdn hop gdm
HCI 1N va EtOAc. Lép hitu co duge tach, duoc 1am khé qua MgSOs, dugc loc va dung
mdi duge cb trong didu kién ap suit giam. Phén cin duoc hoé rén bing cich nghién
thanh b6t véi ete diisopropyl/ete diu mo dé thu dugc Chit ddng phéan d6i anh 12A (270
mg). Chét ddng phan d6i anh d3 rira giai thir hai (405 mg) duoc khudy trong hdn hop
gdm HCI IN va EtOAc. Lép hitu co dugce tich, duwgc 1lam kh6 qua MgSOs, dugc loc va
dung moéi dugce co trong didu kién ap suit giam. Phén cin duogc hod rén bing cach nghién
thanh bot véi ete diisopropyl/ete diu mé dé thu dwgc Chat dong phan dbi anh 12B
(272 mg).

Hop chét 12:

'H NMR (400 MHz, DMSO-ds) 8 ppm 1,95 - 2,04 (m, 2 H) 2,31 - 2,45 (m, 2 H)
3,15 -3,28 (m, 2 H) 3,73 (s, 3 H) 3,84 (s, 3 H) 3,98 - 4,17 (m, 3 H) 4,33 - 4,41 (m, 1 H)
5,70 (br d, J=8,6 Hz, 1 H) 6,33 (s, 1 H) 6,66 (s, 1 H) 6,77 - 6,83 (m, 2 H) 7,01 (br d,
J=8,6 Hz, 1 H) 7,12 (s, 1 H) 7,23 (s, 1 H) 7,33 (d, J=8,6 Hz, 1 H) 8,15 (s, 1 H) 8,34 (s,
1H)9,13 (s, 1 H) 12,07 (brs, 1 H)

LC/MS (phuong phap LC-A): R 2,72 phut, MH" 660
Chét ddng phan d6i anh 12A:

'H NMR (500 MHz, DMSO-ds) § ppm 1,94 - 2,05 (m, 2 H) 2,31 - 2,46 (m, 2 H)
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3,16-3,31 (m, 2 H) 3,73 (s, 3 H) 3,85 (s, 3 H) 3,99 - 4,18 (m, 3 H) 4,38 (td, ]=10,2, 6,5
Hz, 1 H) 5,71 (d, J=8,5 Hz, 1 H) 6,34 (s, 1 H) 6,67 (s, 1 H) 6,82 (s, 1 H) 6,83 (d, J=9,5
Hz, 1 H) 7,02 (dd, J=8,2, 1,6 Hz, 1 H) 7,13 (s, 1 H) 7,23 (s, 1 H) 7,33 (d, J=8,2 Hz, 1 H)
8,16 (s, 1 H) 8,34 (s, 1 H) 9,15 (s, 1 H) 12,11 (brs, 1 H)

LC/MS (phuong phép LC-A): R; 2,70 phut, MH* 660

[0]p2%: +30,4° (c 0,257, DMF)

SFC khong d6i xtmg (phwong phép SFC-H): R 3,71 phat, MH* 660, d9 tinh khiét
khong dbi xtg 100%.

Chit ddng phan d6i anh 12B:

'H NMR (500 MHz, DMSO-de) 8 ppm 1,91 - 2,08 (m, 2 H) 2,32 - 2,44 (m, 2 H)
3,16-3,31 (m, 2 H) 3,73 (s, 3 H) 3,85 (s, 3 H) 3,99 - 4,17 (m, 3 H) 4,38 (td, J=10,3, 6,6
Hz, 1 H) 5,71 (d, J=8,5 Hz, 1 H) 6,34 (s, 1 H) 6,67 (s, 1 H) 6,79 - 6,85 (m, 2 H) 7,02 (d,
7=8,1 Hz, 1 H) 7,13 (s, 1 H) 7,23 (s, 1 H) 7,33 (d, ]=8,2 Hz, 1 H) 8,16 (s, 1 H) 8,34 (s,
1H) 9,15 (s, 1 H) 12,12 (brs, 1 H)

LC/MS (phuong phap LC-A): Rt 2,70 phit, MH' 630

[a]p®: -36,9° (¢ 0,287, DMF)

SFC khong dbi xtmg (phwong phap SFC-H): R« 5,91 phut, MH' 660, d tinh khiét
khong dbi xtmg 100%.

Vi du 13: Téng hop axit 4-(5-clo-2-(1-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)
amino)-2-ox0-2-(6-(triflometoxy)indolin-1-yl)etyl)phenoxy)butanoic (Hop chét 13) va
phan tich khong d6i xtng thanh Chét ddng phan déi anh 13A va Chét dong phan doi
anh 13B.

-63-



35758

F
F>f N~
HATU, iProNEt F A\
k \ DMF, rt 2 gi&v
N
11d N 13a
Ho?]/\/\
(0]
HCI (4M trong dioxan) Phan tach kh6ng déi xtrng o .
Céc chat dong phan doi anh

13Ava13B

5°C 3 gioy, 1t 12 giv \

13
Téng hop chit trung gian 13a:

Hbn hop gdm 6-(triflometoxy)indolin [CAS 959235-95-1] (590 mg, 2,9 mmol),
axit 2-(2-(4-(tert-butoxy)-4-oxobutoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2,4-
triazol-1-yl)phenyl)amino)axetic 11d (1,5 g, 2,9 mmol), HATU (1,65 g, 4,35 mmol) va
diisopropyletylamin (1,45 mL, 8,7 mmol) trong DMF (60 mL) dugc khudy & nhiét do
phong trong 12 gi®. Hon hop duge pha lodng bang nude. Phian két tiia dwgc loc bo, dugc
rira bang nudc va duoc hép thu bang EtOAc. Lép hitu co dugc rira bang nudc, dugce lam
kho qua MgSO4, dugc loc va dung mdi duge cd trong diéu kién 4p suit giam. Phan cin
duoc tinh ché bing k§ thuit séc ky nhanh trén silicagel (15-40 pm, 120 g, heptan/EtOAc
60/40). Cac phan doan tinh khiét dugc gop lai va duge cd dén kho dé thu duoc, sau khi
két tinh tir ete/ete diisopropyl, tert-butyl 4-(5-clo-2-(1-((3-metoxy-5-(1H-1,2,4-triazol-
1-yl)phenyl)amino)-2-oxo-2-(6-(triflometoxy)indolin-1-yl)etyl)phenoxy)-butanoat 13a
(1,05 g).

Téng hop Hop chit 13 va phén tach khong ddi xtmg thanh Chat ddng phan d6i anh 13A
va Chit ddng phan dbi anh 13B:

Dung dich coa tert-butyl 4-(5-clo-2-(1-((3-metoxy-5-(1H-1,2,4-triazol-1-
yl)phenyl)amino)-2-oxo-2-(6-(triflometoxy)indolin-1-yl)etyl)phenoxy)butanoat  13a
(1,05 g, 1,50 mmol) trong HC1 4M trong dioxan (9,5 mL) dugc khudy & 5°C trong 3 gid
va & nhiét d6 phong trong 12 gio. Phin két tia dugc loc bo, dugc rira bﬁng dioxan/ete
diisopropyl va dugc lam kho dé thu duoc axit 4-(5-clo-2-(1-((3-metoxy-5-(1H-1,2,4-
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triazol-1-yl)phenyl)amino)-2-ox0-2-(6-(triflometoxy)indolin-1-yl)etyl)phenoxy)
butanoic 13 (965 mg, 0,23 H20 (dugc x4c dinh bang k§ thuat chuén d¢)) & dang raxemat.

Chét ddng phan dbi anh ctia Hop chét 13 dugc tach qua SFC khong d6i xing didu
ché (Pha tinh: Chiralpak® AD-H 5 um 250 x 20 mm, Pha dong: 80% CO2, 20% EtOH).
Chét ddng phan déi anh da rira giai thir nhét (390 mg) duge hod rin bang cach nghién
thanh bdt vé6i ete diu mo/ete diisopropyl dé thu dugc Chit ddng phan dbi anh 13A (260
mg). Chit ddng phan ddi anh d3 rira giai thi hai (350 mg) dugc hoa rén bang cdch nghién
thanh bot véi ete diu mo/ete diisopropyl dé thu dwgc Chit ddng phan dbi anh 13B
(188 mg).

Hop chit 13:

'H NMR (500 MHz, DMSO-ds) 8 ppm 1,94 - 2,03 (m, 2 H) 2,33 - 2,41 (m, 2 H)
3,10 - 3,24 (m, 2 H) 3,73 (s, 3 H) 4,04 - 4,26 (m, 3 H) 4,39 (td, J=10,2, 6,5 Hz, 1 H) 5,71
(s, 1 H) 6,34 (s, 1 H) 6,67 (s, 1 H) 6,81 (s, 1 H) 6,99 - 7,07 (m, 2 H) 7,13 (d, J=1,6 Hz,
1 H) 7,27-7,39 (m, 2 H) 8,04 (s, 1 H) 8,16 (s, 1 H) 9,15 (s, 1 H) 12,08 (brs, 1 H)

LC/MS (phuong phap LC-B): R; 2,73 phit, MH* 646
Chét ddng phan d6i anh 13A:

'H NMR (500 MHz, DMSO-ds) 8 ppm 1,93 - 2,03 (m, 2 H) 2,34 - 2,47 (m, 2 H)
3,13-3,21 (m, 2 H) 3,73 (s, 3 H) 4,03 - 4,17 (m, 3 H) 4,39 (td, J=10,1, 6,6 Hz, 1 H) 5,72
(d, J=8,5 Hz, 1 H) 6,35 (s, 1 H) 6,68 (s, 1 H) 6,82 (s, 1 H) 6,87 (d, ]=8,2 Hz, 1 H) 7,02
(t, J=8,4 Hz, 1 H) 7,13 (s, 1 H) 7,27 — 7,39 (m, 2 H) 8,04 (s, 1 H) 8,16 (s, 1 H) 9,15 (s,
1H) 12,10 (brs, 1 H)

LC/MS (phuong phédp LC-A): Rt 2,83 phut, MH" 646

[a]p®: +38,4° (¢ 0,276, DMF)

SFC khong d6i xtmg (phuong phap SFC-I): Re 4,96 phiit, MH* 646, 0 tinh khiét
khong d6i ximg 100%.

Chit ddng phan ddi anh 13B:

'H NMR (500 MHz, DMSO-ds) 8 ppm 1,91 - 2,02 (m, 2 H) 2,33 - 2,41 (m, 2 H)
3,10 - 3,24 (m, 2 H) 3,73 (s, 3 H) 4,04 - 4,17 (m, 3 H) 4,39 (td, J=10,1, 6,6 Hz, 1 H) 5,72
(d, J=8,5 Hz, 1 H) 6,35 (s, 1 H) 6,68 (s, 1 H) 6,81 - 6,89 (m, 2 H) 6,99 - 7,05 (m, 2 H)
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7,12 - 7,15 (m, 1 H) 7,27-7,40 (m, 2 H) 8,04 (s, 1 H) 8,16 (s, 1 H) 9,16 (s, 1 H) 12,11
(brs, 1 H)

LC/MS (phwong phap LC-A): R 2,83 phut, MH* 646

[a]p: -43,2° (¢ 0,273, DMF)

SFC khong déi xtmg (phuong phap SFC-I): R; 6,56 phiit, MH* 646, d6 tinh khiét
khong dbi xtmg 100%.
Vi du 14: Téng hop axit 4-(5-clo-2-(1-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)
amino)-2-o0xo0-2-(6-(triflometoxy)indolin-1-yl)etyl)phenoxy)-2,2-dimetylbutanoic
(Hop chét 14) va phan tach khong dbi ximg thanh Chét ddng phan d6i anh 14A va Chat
ddng phan d6i anh 14B.

Cl
Br/\><n/o\ Cl
g Cs,c05 ©
NaOH 1M
s L g 0
(0]
Q oH DMF, rt qua dém ° MeOH, dioxan

, MeO o di HO ‘\—i
MeG 14a JQ oc2gentage 14b o

N

F

ok L ok Lo

oy ¢ e, ¢ o I~
F 1) LIHMDS, 1M trong THF': o OMe

2-Me-THF, -78°C, 30 phiit

o
HATU, DIPEA g \©’\) 2) TMSCI, -78°C, 25phit F>Ff \CE) DIPEA
F 3) NBS, 78°C, 46 pht i
14c 14d

DMF, rt 5 gi¢r 50°C 18 gi&r, 70°C 6 gior

Me o) [0} OMe  Phan tach khong déi
? NaOH 1M o /@ ximg Chét ddng phan déi anh 14A
- . +
>f \CE) H’(j - dioxan F O\©;N) N NN Chét ddng phan di anh 14B
F 1t 40 gior F
‘0 k\ P F . LD

Téng hop chat trung gian 14a:

Metyl 4-brom-2,2-dimetylbutanoat [CAS 4833-99-2] (1,09 g, 5,23 mmol) duoc
thém vao hdn hop gdbm metyl 2-(4-clo-2-hydroxyphenyl)axetat [CAS 518979-09-4] (1
g, 4,99 mmol) va xesi cacbonat (3,25 g, 9,97 mmol) trong DMF (30 mL). Hon hop phan
tmg dugc khudy & nhiét d6 phong trong 20 gid. hdn hgp phan g duge d6 vao khudy
nuée (150 mL) va san phdm duogc chiét tdch (2x) bang Et;0. C4c 16p hitu co gdp lai
duogc ria bé‘mg nude mudi, duoc lam khd qua MgS0s, dugce loc, va duge 1am bay hoi

trong didu kién 4p suat giam. San phdm két tinh khi d8 trong diéu kién nhiét d6 phong.
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Phén c3n rén duoc khuéy 1én trong 5 mL ete diisopropyl. Phén két tua dugc loc bo, duge
rira (3x) bang ete diisopropyl, va dugc lam khd trong didu kién chan khong & 45°C dé
tao ra metyl 4-(5-clo-2-(2-metoxy-2-oxoetyl)phenoxy)-2,2-dimetylbutanoat 14a
(0,897 g).

Tbng hop chit trung gian 14b:

Dung dich cua metyl 4-(5-clo-2-(2-metoxy-2-oxoetyl)phenoxy)-2,2-
dimetylbutanoat 14a (0,897 g, 2,73 mmol) trong hdn hop dung méi cia MeOH (10 mL)
va dioxan (5 mL) dugc lam lanh trén bé d4. O 0°C, NaOH 1M (2,73 mL, 2,73 mmol)
dugc thém mot cach can than. Hon hop phan tmg dugc khudy & 0°C trong 2 gi®, va &
nhiét d6 phong trong 14 gid. Hon hop phén timg dugc d6 vao nude (50 mL), dwgc khudy
trong 15 phut va dé yén trong 30 phit. Phan doan rin (cht trung gian khéng phéan ting
14a) dugce loc bo, va dugce rira (3x) bing nuée. Cac phan loc gdp lai dwoc axit hoa bang
cach thém nhé giot HC1 IN (2,8 mL) khi dang khudy. Sau 10 phit, két tiia dugc loc b,
duoc rira (3x) béng nude, va dugc lam kho trong diéu kién chan khong & 45°C détaora

axit 2-(4-clo-2-(4-metoxy-3,3-dimetyl-4-oxobutoxy)phenyl)axetic 14b (0,576 g).
Téng hop chit trung gian 14c:

HATU (1,07 g, 2,75 mmol) dugc thém vao khudy dung dich cuia axit 2-(4-clo-2-
(4-metoxy-3,3-dimetyl-4-oxobutoxy)phenyl)axetic 14b (576 mg, 1,83 mmol), 6-(triflo
metoxy)indolin [CAS 959235-95-1] (409 mg, 2,01 mmol) va diisopropyletylamin (907
uL, 5,49 mmol) trong DMF (7,5 mL) trong méi trudng Na, va hdn hop phan tmg duge
khudy & nhiét d6 phong trong 5 gid. Nudce (30 mL) dugc thém vao, va san pham dugc
chiét tach (2x) bang Et20. Céc 16p hitu co gop lai duge rira bing nuéc mubi, duwoc 1Am
kho6 qua MgSOs, dugc loc, va duge lam bay hoi trong diéu kién ap suét giam. Phén cin
duoc tinh ché bang k§ thudt sic ky nhanh trén silicagel (40 g) sit dung gradien
heptan/EtOAc tir 100/0 dén 0/100. C4c phan doan mong mudn duoc gdp lai va duoc
1am bay hoi trong diéu kién ap suat giam, va dugc lam bay hoi d6ng thoi bang toluen.
Phén cin duoc 1am kho trong diéu kién chan khong & 45°C dé tao ra metyl 4-(5-clo-2-
(2-0x0-2-(6-(triflometoxy)indolin-1-yl)etyl)phenoxy)-2,2-dimetylbutanoat l4c
(790 mg) & dang bot.

Téng hop chét trung gian 14d:

Dung dich cia metyl 4-(5-clo-2-(2-0x0-2-(6-(triflometoxy)indolin-1-yl)etyl)
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phenoxy)-2,2-dimetylbutanoat 14¢ (790 mg, 1,58 mmol) trong 2-Me-THF (30 mL) dugc
khudy trong dong khi N2 va duge lam lanh xubng -78°C. Dung dich cua lithi
bis(trimetylsilyl)amit 1M trong THF (3,16 mL, 3,16 mmol) dugc thém nhd giot va hdn
hop tao thanh dugc khudy & -78°C trong 30 phit. Clotrimetylsilan (323 pL, 2,53 mmol)
dwoc thém nhd giot va hdn hop duoc khudy & -78°C trong 25 phut. Dung dich ctia N-
bromsuxinimit (352 mg, 1,98 mmol) trong 2-Me-THF (7,5 mL) va THF (2,5 mL) dugc
thém nho giot va hdn hop phan ing dugc khudy & -78°C trong 45 phiit. Dung dich nuéc
bao hoa ctia NH4Cl (50 mL) dugc thém cham, va hdn hop tao thanh duoc khqu ma
khong cAn 1am lanh cho dén khi nhiét d6 dat 0°C. Nudc (10 mL) dugc thém vao, va sau
khi khudy trong 30 phut thi tich céc 16p. Lép hiru co dugc lam kho qua MgSOs, dugc
loc, dwgc lam bay hoi trong diéu kién ap sut giam, va dugc 1lam bay hot déng thoi béng
CH3CN @ tao ra metyl 4-(2-(1-brom-2-ox0-2-(6-(triflometoxy)indolin-1-yl)etyl)-5-
clophenoxy)-2,2-dimetylbutanoat 14d (915 mg). San phim dugc st dung ma khong can
tinh ché thém tai bude tiép theo.

Téng hop chit trung gian 14e:

3-Metoxy-5-(1H-1,2,4-triazol-1-yl)anilin [CAS 1220630-56-7] (301 mg, 1,58
mmol), va diisopropyletylamin (545 pL, 3,16 mmol) dugc thém vao dung dich khudy
cia metyl 4-(2-(1-brom-2-oxo-2-(6-(triflometoxy)indolin-1-yl)etyl)-5-clophenoxy)-
2,2-dimetylbutanoat 14d (915 mg, 1,58 mmol) trong CH3CN (40 mL), trong mdi truong
N3, va hdn hop phan tmg duoc khudy & 50°C trong 18 gidr va & 70°C trong 6 gid. Hon
hop duoc 1am lanh xudng nhiét ¢ phong va dugc d6 vao H,0 dang khudy (200 mL).
San pham dugc chiét tach (2x) bang Et,0. Cac 16p hiru co gdp lai duoc ria bang nuéc
mubi, duge 1lam kho qua MgSOs, duoc loc, va dugc 1am bay hoi trong diéu kién ap suét
giam. Phan cin dugc tinh ché bing k§ thuat sic ky nhanh trén silicagel (40 g) st dung
gradien ctia heptan/EtOAC/EtOH nim trong khoang tir 100/0/0 dén 40/45/15. Cac phan
doan mong mudn duoc gdp lai va dung méi duge 1am bay hoi trong didu kién 4p suit
giam va dugc lam bay hoi ddng thoi bing dioxan dé tao ra metyl 4-(5-clo-2-(1-((3-
metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-2-oxo-2-(6-(triflometoxy)indolin-1-yl)
etyl)phenoxy)-2,2-dimetylbutanoat 14e (1,09 g). San phim duge st dung tai budce tiép
theo ma khong cin tinh ché.

Téng hop Hop chat 14 va phan tach khong di xtmg thinh Chét ddng phan déi dnh 14A
va Chét ddng phan dbi anh 14B:
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NaOH 1M (3,95 mL, 3,95 mmol) dugc thém vao dung dich dang khqu clia metyl
4~(5-clo-2-(1-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-2-oxo-2-(6-(triflo
metoxy)indolin-1-yl)etyl)phenoxy)-2,2-dimetylbutanoat 14e (1,09 g, 1,58 mmol) trong
dioxan (6,5 mL). Hon hop phén tmg dugc khudy & nhiét d§ phong trong 40 gid. Nude
(21 mL) va HCI IN (4,1 mL) dugc thém vao va sau khi khudy trong 10 phit, phan két
tua duoc loc bo, va duogce rira (3x) b:‘?mg nudc. Phan cin rén (0,9 g) dugc khuéy 1én trong
CH.Cl; (7,5 mL) trong 45 phut, dugc loc bo, duoc rira (3x) bang CH,Cl,, va dugc 1am
kho trong diéu kién chan khong & 45°C dé tao ra axit 4-(5-clo-2-(1-((3-metoxy-5-(1H-
1,2,4-triazol-1-yl)phenyl)amino)-2-oxo-2-(6-(triflometoxy)indolin-1-yl)etyl)phenoxy)-
2,2-dimetylbutanoic raxemic (Hop chét 14, 590 mg).

Chét ddng phan dbi anh ctia Hop chét 14 (557 mg) dugc tich qua SFC khong déi
xtmg didu ché (Pha tinh: Chiralpak® Diacel AD 20 x 250 mm, Pha dong: CO>, EtOH
+0,4% iPrNH2). Cac phén doan chira san pham rira giai thi nhat duoc gop lai, duoc lam
bay hoi trong didu kién 4p sudt giam va dugc lam bay hoi ddng thdi bang CH;CN. Phan
can dugc két tinh tir Et,O/heptan 3/1, dugce loc bé, duge rira (3x) bang Et0, va dugc
1am khd trong didu kién chan khong & 50°C dé tao ra Chat ddng phan déi anh 14A (96
mg). Cic phan doan chtra san phim rtra gidi tht hai dwge gdp lai, duoc 1am bay hoi
trong diéu kién ap suét giam va dugc 1am bay hoi dbng thoi bang CH3CN. Phén cin
duge két tinh tir EtO, duoc loc bd, duge rira (3x) bs‘?mg Et,0, va dugc lam kho trong
didu kién chan khong & 50°C d& tao ra Chit dong phan @i anh 14B (35 mg + 106 mg
(mé thir hai)).

Hop chit 14:

'H NMR (400 MHz, DMSO-ds) & ppm 1,11 (d, J=5,1 Hz, 6 H) 1,86 - 2,03 (m, 2
H) 3,09 - 3,28 (m, 2 H) 3,73 (s, 3 H) 4,01 - 4,18 (m, 3 H) 4,38 (td, ]=10,2, 6,6 Hz, 1 H)
5,69 (d, J=8,6 Hz, 1 H) 6,33 (t, I=2,0 Hz, 1 H) 6,67 (t, J=1,9 Hz, 1 H) 6,79 - 6,86 (m, 2
H) 6,97 - 7,05 (m, 2 H) 7,18 (d, J=1,8 Hz, 1 H) 7,31 (d, J=8,1 Hz, 1 H) 7,34 (d, J=8,1
Hz, 1 H) 8,03 (brs, 1 H) 8,15 (s, 1 H) 9,14 (s, 1 H) 12,25 (br s, 1 H)

LC/MS (phuong phap LC-C): R¢ 1,12 phut, MH" 674
Chit ddng phan d6i anh 14A:

'H NMR (400 MHz, DMSO-ds) & ppm 1,11 (d, J=5,1 Hz, 6 H) 1,87 - 2,02 (m, 2
H) 3,09 - 3,26 (m, 2 H) 3,73 (s, 3 H) 4,02 - 4,18 (m, 3 H) 4,37 (td, J=10,2, 6,6 Hz, 1 H)
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5,69 (d, J=8,8 Hz, 1 H) 6,33 (t, ]=2,2 Hz, 1 H) 6,67 (t, J=1,8 Hz, 1 H) 6,79 - 6,86 (m, 2
H) 6,99 - 7,04 (m, 2 H) 7,18 (d, ]=2,0 Hz, 1 H) 7,31 (d, J=8,1 Hz, 1 H) 7,34 (d, ]=8,4
Hz, 1 H) 8,03 (brs, 1 H) 8,15 (s, 1 H) 9,14 (s, 1 H) 12,25 (br s, 1 H)

LC/MS (phuong phap LC-D): R¢ 2,09 phiit, MH* 674
[0]p2% -32,8° (c 0,528, DMF)

SFC khéng dbi xtmg (phwong phap SFC-K): R« 3,63 phut, MH* 674, d9 tinh khiét
khong d6i xtmg 100%.

Nhiét d6 noéng chay: 111°C
Chat ddng phan ddi anh 14B:

'H NMR (400 MHz, DMSO-d¢) 8 ppm 1,11 (d, J=5,1 Hz, 6 H) 1,87 - 2,02 (m, 2
H) 3,10 - 3,27 (m, 2 H) 3,73 (s, 3 H) 4,03 - 4,18 (m, 3 H) 4,38 (td, J=10,2, 6,5 Hz, 1 H)
5,69 (d, I=8,6 Hz, 1 H) 6,33 (t,J=1,9 Hz, 1 H) 6,67 (t, J=1,9 Hz, 1 H) 6,79 - 6,86 (m, 2
H) 6,98 - 7,05 (m, 2 H) 7,18 (d, J=1,8 Hz, 1 H) 7,31 (d, J=8,4 Hz, 1 H) 7,34 (d, J=8,1
Hz, 1 H) 8,03 (brs, 1 ) 8,15 (s, 1 H) 9,14 (s, 1 H) 12,25 (br's, 1 H)

LC/MS (phwong phdp LC-D): R 2,08 phit, MH" 674

[a]p?%: +32,8° (¢ 0,515, DMF)

SFC khong dbi xtng (phuong phép SFC-K): R¢4,22 phit, MH' 674, d tinh khiét
khong d6i xtmg 100%.

Nhiét d6 néng chay: 177°C
Vi du 15: Téng hop axit 4-(5-clo-2-(2-(5-flo-6-(triflometoxy)indolin-1-y1)-1-((3-
metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-2-oxoetyl)phenoxy)butanoic (Hop
chit 15) va phan tach khong d6i xting thanh Chit ddng phén d6i anh 15A va Chét ddng
phan di anh 15B.
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Téng hop chét trung gian 15a:

Hbn hop gdm 5-flo-6-(triflometoxy)indolin 9¢ (321 mg, 1,45 mmol), axit 2-(2-
(4-(tert-butoxy)-4-oxobutoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)
phenyl)amino)axetic 11d (750 mg, 1,45 mmol), HATU (827 mg, 2,18 mmol) va
diisopropyletylamin (719 mL, 4,35 mmol) trong DMF (30 mL) dugc khudy & nhiét d6
phong trong 12 git. Hén hop dugce pha lodng bing nude. Phin két tia dugce loc bd, dugce
rira bang nudce va dugce hip thy bang EtOAc. Lép hitu co dugce rira bang dung dich 10%
ctia K»CO:s trong nuée, nudce, duge 1am kho qua MgSOs, dugce loc va dung mdi duge cb
trong didu kién 4p suit giam. Phan ciin dugc tinh ché bing k¥ thuat sic ky nhanh trén
silicagel (15-40 um, 40 g, CH2Clo/MeOH 98/2). C4c phan doan tinh khiét duoc gop lai
va dugc cd ¢én kho dé thu duge tert-butyl 4-(5-clo-2-(2-(5-flo-6-(triflometoxy)indolin-
1-y1)-1-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-2-oxoetyl)phenoxy)
butanoat 15a (1,05 g).

Téng hop Hop chét 15 va phan tach khong dbi xtmg thanh Chat ddng phan dbi anh 15A
va Chat ddng phan dbi anh 15B:

Dung dich cta tert-butyl 4-(5-clo-2-(2-(5-flo-6-(triflometoxy)indolin-1-yl)-1-
((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-2-oxoetyl)phenoxy)butanoat  15a
(1,05 g, 1,46 mmol) trong HCI 4M trong dioxan (8 mL) duoc khudy & 5°C trong 3 gid
va & nhiét d6 phong trong 12 gio. Phan két taa duge loc bd, dugce rira bﬁng dioxan/ete
diisopropyl va dugc lam khd. Phén c3n (580 mg) dugc hoa tan trong THF (2,5 mL) va
dung dich cua lithi hydroxit monohydrat (180 mg, 4,277 mmol) trong nude (2,5 mL)
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dwoc thém nhé giot. Hn hop nay dugc khuy & nhiét ¢ phong trong 18 gi. Phan mg
dugc lam lanh xuéng 0°C va nudc va da duoc thém vao. Do pH dugce diéu chinh dén 6
béng cach thém HCI 3N. San phim dugc chiét tich bang EtOAc. Lép hitu co dugc tach,
dugc 1am kho qua MgSOs, dugc loc va dung moi duge co trong diéu kién 4p suat giam.
Mot phan doan nho cua phén can duge két tinh tir CH2Cla dé thu duoc axit 4-(5-clo-2-
(2-(5-flo-6-(triflometoxy)indolin-1-y1)-1-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)
amino)-2-oxoetyl)phenoxy)butanoic 15 (24 mg) ¢ dang raxemat. Luong con lai duge
tinh ché tiép bing k§ thudt sic ky nhanh trén silicagel (20-45 pum, 24 g, gradien
CH,Cly/MeOH tir 99,5/0,5 dén 90/10). Cac phin doan tinh khiét dugc gop lai va duge
b dén kho dé tao ra phan doan thit hai ciia hop chét 15 (382 mg).

Chét ddng phan d8i anh ctia Hop chit 15 (382 mg) dugc tach qua SFC khong doi
xtng didu ché (Pha tinh: Chiralcel® OD-H 5 pm 250 x 30 mm, Pha dng: 75% CO2, 25%
MeOH (+ 0,3% iPrNH,)). Chit ddng phan dbi anh d4 rira giai thir nhét (178 mg) dugc
hoé rén bing k¥ thuat chuén d6 bang heptan/ete diisopropyl dé thu dugc Chat dong phan
d6i anh 15A (140 mg). Chit ddng phan ddi anh d4 rira gidi thit hai (187 mg) dugc hod
rén bang cach nghién thanh bt véi heptan/ete diisopropyl @8 thu dugc Chét ddng phan
d6i anh 15B (136 mg).

Hop chét 15:

'H NMR (500 MHz, DMSO-d) & ppm 1,90 - 2,04 (m, 2 H) 2,28 - 2,46 (m, 2 H)
3,11-3,28 (m, 2 H) 3,73 (s, 3 H) 4,03 - 4,18 (m, 3 H) 4,33 - 4,42 (m, 1 H) 5,71 (d, J=8,8
Hz, 1 H) 6,34 (s, 1 H) 6,67 (s, 1 H) 6,81 (s, 1 H) 6,87 (br d, J=8,8 Hz, 1 H) 7,02 (dd,
7=8,2, 1,9 Hz, 1 H) 7,12 (s, 1 H) 7,31 (d, ]=8,2 Hz, 1 H) 7,43 (d, J=9,8 Hz, 1 H) 8,12 -
8,20 (m, 2 H) 9,16 (s, 1 H) 12,12 (br s, 1 H)

LC/MS (phuong phap LC-B): R; 2,72 phut, MH* 664
Nhiét d6 néng chay: 188°C
Chét ddng phan d6i anh 15A:

'H NMR (400 MHz, DMSO-d¢) & ppm 1,88 - 2,12 (m, 2 H) 2,19 - 2,42 (m, 2 H)
2,96 - 3,24 (m, 2 H) 3,73 (s, 3 H) 3,89 - 4,16 (m, 3 H) 4,25 - 4,43 (m, 1 H) 5,72 (d, J=8,6
Hz, 1 H) 6,34 (s, 1 H) 6,66 (s, 1 H) 6,79 - 6,86 (m, 2 H) 7,01 (dd, J=8,3, 1,8 Hz, 1 H)
7,09 - 7,14 (m, 1 H) 7,32 (d, J=8,1 Hz, 1 H) 7,41 (d, J=9,6 Hz, 1 H) 8,12 - 8,17 (m, 2 H)
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9,16 (s, 1 H)
LC/MS (phuong phép LC-B): R: 2,75 phit, MH" 664
[0]p2% -31,5° (¢ 0,267, DMF)

SFC khong d6i xing (phuong phap SFC-J): R; 2,66 phut, MH" 664, d tinh khiét
khong d6i ximg 99,69%.

Chit ddng phan dbi anh 15B:

'H NMR (400 MHz, DMSO-ds) & ppm 1,88 - 2,04 (m, 2 H) 2,22 - 2,43 (m, 2 H)
3,12 - 3,40 (m, 2 H) 3,72 (s, 3H) 4,03 - 4,17 (m, 3 H) 4,33 - 4,43 (m, 1 H) 5,72 (d, ]=8,6
Hz, 1 H) 6,34 (s, 1 H) 6,67 (s, 1 H) 6,78 - 6,87 (m, 2 H) 7,01 (dd, J=8,3, 1,8 Hz, 1 H)
7,09 - 7,13 (m, 1 H) 7,32 (d, J=8,1 Hz, 1 H) 7,41 (d, J=9,6 Hz, 1 H) 8,12 - 8,18 (m, 2 H)
9,16 (s, 1 H)

LC/MS (phwong phap LC-B): R¢ 2,73 phut, MH* 664

[a]p2: +28,2° (¢ 0,262, DMF)

SFC khong déi xtmg (phwong phap SFC-J): R: 3,53 phut, MH' 664, d6 tinh khiét
khong dbi xtmg 98,93%.

Vi du 16: Téng hop axit 4-(5-clo-2-(1-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)
amino)-2-(4-metyl-6-(triflometoxy)indolin-1-yl)-2-oxoetyl)phenoxy)butanoic  (Hop
chét 16) va phan tach khong dbi ximg thanh Chét ddng phan déi anh 16A va Chit dong
phan d6i anh 16B.
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Téng hop chét trung gian 16a:

Hbn hop gém 4-metyl-6-(triflometoxy)indolin 10h (336 mg, 1,55 mmol), axit 2-
(2-(4-(tert-butoxy)-4-oxobutoxy)-4-clophenyl)-2-((3-metoxy-5-(1H-1,2 4-triazol-1-yl)
phenyl)amino)axetic 11d (800 mg, 1,55 mmol), HATU (883 mg, 2,32 mmol) va
diisopropyletylamin (767 mL, 4,64 mmol) trong DMF (30 mL) duoc khudy & nhiét 6
phong trong 12 git. Hon hop dugc pha lodng bing nude. Phan két tia duge loc bé, duogc
rita bing nudc va dwoc hip thy bang EtOAc. Lép hitu co dugc ria bang dung dich 10%
cia K2COs trong nude, nudce, duge 1am kho qua MgSOs4, duge loc va dung mdi duge cd
trong didu kién 4p suét giam. Phan cin dugc tinh ché bang k¥ thuét sic ky nhanh trén
silicagel (15-40 pm, 40 g, gradien heptan/EtOAc tir 90/10 dén 70/30). Cac phan doan
tinh khiét duoc gop lai va duge cd dén kho dé thu dugce tert-butyl 4-(5-clo-2-(1-((3-
metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-2-(4-metyl-6-(triflometoxy)indolin-1-
yl)-2-oxoetyl)phenoxy)butanoat 16a (816 mg).

Téng hop Hop chit 16 va phan tach khong déi ximg thanh Chét ddng phan d6i anh 16A
va Chét ddng phan ddi anh 16B:

Dung dich cua tert-butyl 4-(5-clo-2-(1-((3-metoxy-5-(1H-1,2,4-triazol-1-yl)
phenyl)amino)-2-(4-metyl-6-(triflometoxy)indolin-1-yl)-2-oxoetyl)phenoxy)butanoat
16a (816 mg ,1,14 mmol) trong HCI 4M trong dioxan (7 mL) dugc khudy & 5°C trong
2 gi®é va & nhiét d§ phong trong 12 gio. Phin két tua dugc loc bo, duge rira bing
dioxan/ete diisopropyl va dugc 1am kho. Phin can dugc tinh ché bang k¥ thuat sic ky
nhanh trén silicagel (20-45 um, 40 g, gradien CH.Cl,/MeOH tir 100/0 dén 95/5). Cac
phan doan tinh khiét dwgc gop lai va dung méi duge 1am bay hoi trong didu kién 4p suat
giam d thu dugc, sau khi két tinh tir CH3CN/ete diisopropyl, axit 4-(5-clo-2-(1-((3-
metoxy-5-(1H-1,2,4-triazol-1-yl)phenyl)amino)-2-(4-metyl-6-(triflometoxy)indolin-1-
yl)-2-oxoetyl)phenoxy)butanoic 16 (495 mg).

ChéAt ddng phan déi anh ctia Hop chét 16 dwgc tach qua SFC khong déi xtmg diéu
ché (Pha tinh: Chiralpak® AD-H 5 pm 250 x 30 mm, Pha déng: 65% CO2, 35% iPrOH
(+ 0,3% iPtNH,)). Chat ddng phan d6i anh da rira giai thir nhat (145 mg) duoc tinh ché
tiép bang k§ thuat sic ky nhanh trén silicagel (10-40 pm, 24 g, CH2ClyMeOH 98/2).
Céc phén doan tinh khiét dugc gop lai va dung méi dugc cd trong didu kién 4p suét giam

dé thu duoc, sau khi hod rén biang cdch nghién thanh bdt véi ete diisopropyl/pentan,
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Chét ddng phan déi anh 16A (99 mg). Chit dong phan dbi anh da rira giai thit hai (149
mg) duoc tinh ché tiép bing k¥ thuit sic ky nhanh trén silicagel (10-40 pm, 24 g,
CH,Cl,/MeOH 98/2). Céc phan doan tinh khiét dugc gdp lai va dung méi dugc cd trong
diéu kién 4p suét giam dé thu dwoc, sau khi hoa rén bing cach nghién thanh bt vdi ete
diisopropyl/pentan, Chat ddng phan d6i anh 16A (95 mg).
Hop chit 16:

'H NMR (400 MHz, DMSO-dg) & ppm 1,91 - 2,05 (m, 2 H) 2,20 (s, 3 H) 2,29 -
2,43 (m, 2 H) 3,01 - 3,27 (m, 2 H) 3,72 (s, 3 H) 4,02 - 4,18 (m, 3 H) 4,35 - 4,44 (m, 1
H) 5,71 (br d, ]=8,6 Hz, 1 H) 6,34 (brs, 1 H) 6,67 (s, 1 H) 6,78 - 6,90 (m, 3 H) 7,01 (br
d, J=7,1 Hz, 1 H) 7,12 (s, 1 H) 7,31 (d, J=8,1 Hz, 1 H) 7,88 (brs, 1 H) 8,15 (s, 1 H) 9,14
(s, 1 H) 12,07 (brs, 1 H)

LC/MS (phuong phap LC-A): R; 2,93 phut, MH* 660

Nhiét d6 néng chay: 214°C
Chét ddng phan ddi anh 16A:

'H NMR (400 MHz, DMSO-ds) 8 ppm 1,92 - 2,04 (m, 2 H) 2,20 (s, 3 H) 2,30 -
2,44 (m, 2 H) 2,99 - 3,16 (m, 2 H) 3,73 (s, 3 H) 4,04 - 4,17 (m, 3 H) 4,35 - 4,44 (m, 1
H) 5,71 (br d, J=8,6 Hz, 1 H) 6,34 (brs, 1 H) 6,67 (s, 1 H) 6,79 - 6,89 (m, 3 H) 7,02 (br
d, J=8,6 Hz, 1 H) 7,12 (s, 1 H) 7,32 (d, J=8,1 Hz, 1 H) 7,89 (s, 1 H) 8,15 (s, 1 H) 9,14
(s, 1 H) 12,09 (brs, 1 H)

LC/MS (phwong phéap LC-A): R: 2,94 phit, MH* 660

[a]p2: -35,4° (c 0,263, DMF)

SFC khong déi xting (phuong phap SFC-F): R 1,61 phit, MH* 660, d tinh khiét
khong d6i ximg 100%.
Chit ddng phan d6i anh 16B:

'H NMR (400 MHz, DMSO-de) & ppm 1,91 - 2,04 (m, 2 H) 2,20 (s, 3 H) 2,30 -
2,44 (m, 2 H) 3,00 - 3,15 (m, 2 H) 3,73 (s, 3 H) 4,03 - 4,17 (m, 3 H) 4,35 - 4,44 (m, 1
H) 5,71 (d, J=8,6 Hz, 1 H) 6,34 (s, 1 H) 6,67 (s, 1 H) 6,79 - 6,89 (m, 3 H) 7,02 (dd, J=8,1,
1,5 Hz, 1 H) 7,10 - 7,14 (m, 1 H) 7,32 (d, J=8,59 Hz, 1 H) 7,89 (s, 1 H) 8,15 (s, 1 H)
9,14 (s, 1 H) 12,10 (br s, 1 H)
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LC/MS (phuong phap LC-A): R: 2,94 phit, MH" 660
[0]p?: +34,3° (c 0,274, DMF)

SFC khéng déi xtmg (phuong phép SFC-F): R, 2,22 phut, MH* 660, 46 tinh khiét
khong dbi xting 99,47%.

Béng: Cac hop chét dugc diéu ché nhu d4 néu

Hop chit Chu triic Do quay quang

HOL~ CH,
1 N _d raxemic
H
HOL CH,
1A 0 [0]p?° =-44,8°
H

HO~ CHa
1B ) [a]p® =+36,2°
Fa H
SRS
F
HOL~ CHg
2 raxemic

HOL~ CHs
2A 0 /-\j [0]p? = -45,0°
H

HO~ CHs
2B & [U.]DZO — +43’4o

F3::©i> H
N_
£y
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Hop chit Chu tric Do quay quang
F
HOC~ CHs
3 raxemic
FaC H _
RGOSR T
N
F
HOC~ CHs
3A Y [0]p? =-38,2°
N—N
L)
F
HOC CHs
3B (+) [a]DZO = +40,9°
FaC H
T
|
HO CHs
4 raxemic
Fa H
TO o
()
|
HOA CHs
4A 0 [o]p® = -42,9°
Fs H
o
|
HOL CH,
4B O [0]p?° = +39,5°
N—
& \
|
HO~ CH,
5 N_d raxemic
H
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Hop chit

Cau tric

P4 quay quang

5A

[o]p? = -40,3°

5B

!
*)

[a]p® =+40,0°

raxemic

6A

[0,]1)20 = +45,9°

6B

[o]p? = -46,3°

raxemic

TA

[o]p2 = -44,3°
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Hop chét Chu tric D0 quay quang
|
HO A~ CHs
7B ¢) [a]p? = +35,6°
Fs H
1O o
F \N\
|
HOC~¢ CHs
8 raxemic
N
F4C H
N—N
CH;,ZJQ:’> \N\
|
HOL A~ CHs
8A Q [0]p? = +39,3°
Fsc:m H
N—N
L
|
HOL CH,
8B a N [a]p? = -44,4°
N—N
CH50 \N\
|
HOL~ CH,
9 raxemic
N—N
F NG
|
HOL A~ CHs
9A Y [a]p? = -35,1°
N—N
F NS
|
HOL CHs
9B +) [O,]DZO — _}_32’30
H
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Hop chit Chu tric Do quay quang
|
HO~ OCH;,
10 H_Q raxemic
F,Ci e
()
CH,
|
HOL~ 5 OCH;,
10A N—Q [a]p? =-38,4°
FsC H
N—
T
CH,
|
H ( OCH,4
10B ; [a]p®® = +37,5°
O o
()
CHs
|
H OCHj
11 01/\/\ N_Q raxemic
H
F3°\©17> N
()
N
|
H OCHj,
11A R HN_Q [0]p? = -28,9°
H
F3¢\©:7> N
S
|
H OCH,
11B 01(\/\ *) [a]p? = +23,8°
H
Fam N
()
N
|
H OCH;
12 Ojo(\/\ \'_Q raxemic
H
Fim N—N
CH, \N\
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Hop chit Céu trl'lc Do quay quang
OCH3
12A OYV\ ‘*g_Q [a]p? = +30,4°
\\
N
|
H CHs
12B Ojc‘fv\g [o]p?® = -36,9°
H
Fam N—N
CH; \N\
|
H OCH,
13 Ol/\/\ raxemic
FaC H
RGOSR
N
|
H OCHj
1A Ojo‘/\/\ (+) [U.]DZO — +38,4°
Fac:o\CE> H
N_
L3
|
H OCHs,
13B 01/\/\ 0 [o]p® = -43,2°
F3C H
N—N
o nn
N
|
HO\"></\ CHa
14 o) raxemic
FsC H
ROOIERT
|
HO\“></\ CHg
14A o 0 [a]p? =-32,8°
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Hop chét Chu tric D0 quay quang
|
HO\n></\ OCH;,
14B o *) [a]p? = +32,8°
H
F300\©:r> e
)
N
|
H CH,
15 Ojo(\/\g raxemic
FsC H
DOV
F \N\
|
H OCH;,
15A O\'é/\/\ 0 [a]p? =-31,5°
H
ool
F \N\
|
H OCH;,
15B 01‘/\/\ ¢ [a]p? = +28,2°
H
Facom -
F \N\
|
HO\"/\/\ OCH,
16 © raxemic
N
o
CHs
1
HW OCHj
16A © H“_Q [0]p?° = -35,4°
O
)
CH;
1
HO\“/\/\ OCH,
16B d ‘ : [o]p® = +34,3°
F3CO\©:y> -
)
N
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Hoat tinh khéng virut cia hop chit theo sang ché
Thtr nghiém khéang virut DENV-2

Hoat tinh khéng virut cia tit ca cdc hop chit theo sang ché dugc thir nghiém
khang chung DENV-2 16681, dugc dinh d4u bang protein phat huynh quang xanh luc
ting cudng (eGPF). Mdi trudng nudi chy bao gdbm moi trudng can thiét t5i thiéu dugc
bb sung 2% huyét thanh thai bé da bat hoat bang nhiét, gentamyxin 0,04% (50 mg/mL)
va L-glutamin 2 mM. Té bao vero, thu duogc tir ECACC, duogc tao hdn dich trong mdi
trudmg nudi cay va 25 uL dugc thém vao dia 384 giéng (2500 té bao/giéng), da chura san
hop chat khang virut. Thong thudng, cic dia nay chira dung dich pha loéng dan bac 5
trong 9 buéc pha loang d6i véi hop chét thir nghiém ¢ ndng dd gdp 200 1an so véi nong
d6 cudi trong DMSO 100% (200 nL). Ngoai ra, mdi ndng d6 hop chat duge thir nghiém
bén 14n (khoang ndng d6 cubi: 25 uM — 0,000064 pM hodc 2,5 uM — 0,0000064 pM
v6i hau hét céc hop chét hoat tinh). Cudi cing, mdi dia chira giéng dugc chi dinh lam
d6i ching virut (chira t& bao va virut khi khéng c6 mat hop chat), d6i chimg té bao (chira
t& bao khi khong c6 mit virut va hop chat) va dbi chimg méi trudong (chita méi truong
khi khong c6 mit t& bao, virut va hop chit). Giéng duoc chi dinh 1am dbi chimg m6i
truong dugc thém 25 uL moi trudng nudi cdy thay vi té bao Vero. Ngay khi té bao da
duoc thém vao dia, thi dia ndy dugc U trong 30 phut & nhiét d6 phong & cho té bao phan
bé déu bén trong giéng. Tiép theo, 1 dia trong tu 0 dugc tao 4m déy ¢ (37°C, CO2 5%)
cho dén ngay hom sau. Sau d6, chung DENV-2 16681, dugc danh dé4u eGFP, dugc thém
theo sé nhifm (MOI) 12 0,5. Do @6, 15 uL hdn dich virut dugc thém vao tht ca céc giéng
chira hop chat thir nghiém va vao céc giéng dugc chi dinh lam d6i ching virut. Song
song do, 15 pL méi trudng nuéi cdy dugc thém vao méi trudng va dbi chimg t€ bao.
Tiép theo, 1 dia trong 3 ngay trong tu u dugc tao 4m ddy du (37°C, CO2 5%). Vao ngay
doc két qua, do su phéat huynh quang eGFP sir dung kinh hién vi phéat quang ty dong &
budc séng 488 nm (tia laze mau lam). Bing cach st dung hé théng LIMS c6 san, tinh
dudng dép tmg lidu Gre ché cho mBi hop chét va xéc dinh mot nira ndng d¢ hiru hiéu tbi
da (ECso). Do d6, d6 e ché theo phén trim (I) véi moi nong d6 thir nghi¢m duoc tinh
bing cach st dung cong thire sau: I = 100*(St-Scc)/(Sve-Sce); St, Scc va Sve lan luot
14 lugng tin hiéu eGFP & giéng chira hop chat thi nghiém, dbi chimg té bao va doi chimg
virut. Gi4 tri ECso biéu din ndng d6 ctia hop chit ma & ndng d6 ndy su sao chép virut

bi e ché 50%, nhu duoc do bang sy gidm 50% cta cudng d6 phat huynh quang eGFP
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s0 v6i dbi ching virut. Gid tri ECso dugce tinh bang cach st dung phuong phéap ndi suy

tuyén tinh (Bang 1).

Song song d6, ddc t6 cla hop chét duoc danh gid trén cling dia. Ngay khi da thuc
hién viéc doc Kkét qua cho tin hiéu eGFP, 40 pL ATPlite, thudc nhudm kiém tra kha ning
séng cia té bao, dugce thém véo tAt ca cac giéng cua dia 384 giéng. ATP c6 mit & tat ca
céc té bao hoat hod vé mit chuyén hoa va néng d6 gidm rAt nhanh khi té bao bi hoai tir
hodc chét theo chwong trinh. Hé théng thir nghiém ATPLite duoc dua trén viéc tao ra
4nh sang do phan ting ctia ATP véi luxiferaza va D-luxiferin d& thém vao. U dia trong
10 phut & nhiét 46 phong. Tiép theo, dia dugc do trén ViewLux. Mot nira ndng 4o giy
déc té bao tdi da (CCso) ciing dugce xéc dinh, dwgc dinh nghia 13 ndng do can thiét dé
lam giam tin higu phat quang mot luong 50% so véi tin hiéu phat quang cla giéng d6i
chimg té bao. Cubi cung, chi s6 chon loc (SI) dugc x4c dinh cho hop chét, duoc tinh
nhu sau: SI = CCso/ECso.
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Bang 1: Cac gia tri ECso, CCso, va SI cho hop chit theo sdng ché trong thir nghiém
khéang virut DENV-2

Hop chat# ECso(uM) N | CCso(uM) N SI N
1 0,0031 4 12 4 3350 4
1A 1,00 3 7,7 3 7,8 3
1B 0,0028 4 9,8 2 3530 2
2 0,0028 4 13 4 4000 4
2A 0,27 3 12 3 43 3
2B 0,0018 3 10 3 4180 3
3 0,0019 4 8,5 4 5210 4
3A 0,52 3 11 3 22 3
3B 0,00099 3 8,7 3 11400 3
4A 1,2 4 7.8 4 6,4 4
4B 0,0010 3 11 3 16100 3
5 0,00082 3 11 3 11200 3
5A 0,042 3 11 3 275 3
5B 0,00062 3 9,2 3 14400 3
6 0,00097 3 33 3 3370 3
6A 0,00059 9 8,5 9 14900 9
6B 0,092 7 73 7 79 7
7 0,0030 3 10 3 3410 3
TA 0,43 3 11 3 26 3
7B 0,0018 3 7,6 3 4180 3
8 0,0021 3 9,5 3 4410 3
8A 0,0015 3 12 3 7360 3
8B 0,25 3 12 3 47 3
9 0,0016 4 3,9 3 2850 3
9A 0,25 3 42 4 17 3
9B 0,00060 3 10 3 13800 3
10 0,00035 3 10 3 26600 3
10A 0,063 3 10 3 165 3
10B 0,00025 3 11 3 51400 3
11 0,00031 3 15 3 53500 3
11A 0,045 3 11 3 246 3
11B 0,00020 3 12 3 45200 3
12 0,0022 3 13 3 5660 3
12A 0,0012 3 13 3 11000 3
12B 0,32 3 12 3 37 3
13 0,00023 3 11 3 59500 3
13A 0,00012 4 12 4 103601 4
13B 0,012 3 12 3 972 3
14 0,00041 3 10 3 24900 3
14A 0,42 3 9,1 3 22 3
14B 0,00027 4 9,4 4 35500 4
15 0,00022 3 11 3 58700 3
15A 0,0053 3 10 3 1970 3
15B 0,00013 3 11 4 94800 3
16 0,00011 3 11 3 95800 3
16A 0,014 3 11 3 800 3
16B 0,000069 5 6,2 5| >174673 5

N= s6 thir nghiém doc 14p ma cac hop chét dugc thir nghiém.
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Thir nghiém PCR dinh lugng (RT-qPCR) cho transcriptaza ddo thé t tri: Quy trinh A.

Hoat tinh khang virut ctia hop chét theo sang ché duogc thir nghiém khéng ching
DENV-1 TC974#666 (NCPV), chiing DENV-2 16681, chung DENV-3 H87 (NCPV)
va ching DENV-4 H241 (NCPV) trong thir nghiém RT-qPCR. Do d9, té bao Vero dugc
gay nhiém bang DENV-1, hoic DENV-2, hogc DENV-3, hodc DENV-4 khi c6 mit hodc
khong c6 mit hop chét thir nghiém. Vao ngay 3 sau khi gdy nhidm, té bao dwgc phan
giai va dich tan té bao dugc st dung dé bao ché cADN cua ca dich virut (3'UTR cua
DENV; Bang 2) va gen déi chiéu té bao (B-actin, Bang 2). Tiép d6, PCR thoi gian thuc
song moi (duplex real time PCR) dugc thyc hién trén thiét bi Lightcycler480. Gia tri Cp
thu duoc ty 16 nghich véi lugng biéu hién ARN cua cc dich nay. Su ic ché qué trinh
sao chép DENV bing hop chét thir nghiém gay dich chuyén Cp’s cho gen 3'UTR. Mt
khéc, néu hop chét thir nghiém gy ddc cho té bao, thi s& quan sét thay hiu qua twong
tur d6i v6i su biéu hidn B-actin. Phuong phép AACp so sanh duge st dung dé tinh ECso,
duoc dua trén su biéu hién gen tuong d6i cua gen dich (3'UTR) dugc chudn hoa bing
gen gilt nha cua té bao (B-actin). Ngoai ra, gia tri CCso dugc xéac dinh dwa trén gia tri Cp

thu duogc cho gen giit nha B-actin.

Bang 2: Céc doan mdi va doan do dugce st dung cho RT-PCR dinh lugng thoi gian thuc.

Poan Pich Trinh tu®®
mdi/doan do
F3utr258 DENV 3'-UTR | 5'-CGGTTAGAGGAGACCCCTC-3'
R3utr425 DENV 3'-UTR | 5-GAGACAGCAGGATCTCTGGTC-3'
P3utr343 DENV 3'-UTR | FAM-5'-AAGGACTAG-ZEN-
AGGTTAGAGGAGACCCCCC-3"-IABEKFQ

Factin743 | B-actin 5-GGCCAGGTCATCACCATT-3'

Ractin876 | B-actin 5-ATGTCCACGTCACACTTCATG-3'

Pactin773 | p-actin HEX-5-TTCCGCTGC-ZEN-CCTGAGGCTCTC-
3"-IABKFQ

a Céc thanh phan nhudm bao cédo (FAM, HEX) va thanh phan lam kiét (ZEN va IABkFQ)
dugc ghi in d@m va in nghiéng.

b Trinh tu nucleotit cua doan mdi va doan do duoc chon tir viing bao toan ¢ ving 3'UTR

cua bd gen virut dengue, dya trén su xép thing hang 300 trinh tw nucleotit cua bbn typ

huyét thanh dengue trong Genbank (Gong et al., 2013, Methods Mol Biol, Chwong 16).

Mbi trudng nudi cdy bao gbém mbi trudng cAn thiét t8i thiéu duoc bd sung 2%
huyét thanh thai bé da bit hoat bing nhiét, gentamyxin 0,04% (50 mg/mL) va Lglutamin
2 mM. Té bao Vero, thu dugc tir ECACC, dugc tao hén dich trong mdi trudng nubdi céy
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va 75 uL/giéng dugc thém vao dia 96 giéng (10.000 té bao/ giéng), da chira sin hop chat
khéng virut. Thong thuong, cac dia nay chira dung dich pha loéng dan bac 5 trong 9
buéc pha lodng d6i véi hop chét thir nghiém & ndng d6 gép 200 14n so véi ndng d6 cudi
trong DMSO 100% (500 nL; khoang ndng d¢ cudi: 25 uM — 0,000064 uM hodc 2,5 uM
—0,0000064 uM véi hdu hét cac hop chat hoat tinh). Ngoai ra, mdi dia chira giéng dugc
chi dinh lam dbi chimg virut (chtra té bao va virut khi khéng c6 mat hop cht) va doi
chiing té bao (chira t& bao khi khong c6 mit virut va hop chét). Mot khi té bao da dugc
thém vio dia, thi 0 dia trong ti @ dugc tao Am day da (37°C, CO2 5%) cho dén ngay
hom sau. Typ huyét thanh ctia virut Dengue-1, Dengue-2, Dengue-3 va Dengue-4 dugc
pha logng dé thu dugc gié tri Cp ~22-24 trong thir nghi¢m. Do d6, 25 pL hdn dich virut
duoc thém vao tit ca céc giéng chira hop chét thir nghiém va vao céc giéng dugc chi
dinh 1am d6i chiing virut. Song song d6, 25 pL mdi truong nudi cay dugc thém vao d6i
chimg té bao. Tiép theo, & dia trong 3 ngdy trong ti i dugc tao 4m day du (37°C, CO2
5%). Sau 3 ngay, dich ndi bé mit dugc loai boé khoi giéng va té bao duogc rira hai 1an
bang d4-PBS lanh (~100 pL). Pelet té bao trong dia 96 giéng dugc luu trit & -80°C trong
it nhét 1 ngay. Tiép theo, ARN duoc chiét tach bang cach sir dung kit phan giai Cells-
to-CT™,i, theo huéng din ctia nha sin xuat (Life Technologies). Dich tan té bao c6 thé

dugc luu trit & -80°C hodc dugc sit dung ngay tai bude phién mé dao.

Dé thyc hién budc phién mi dio, hdn hop A (Bang 3A) duoc tao ra va 7,57
ul/giéng dugc phan vao dia 96 giéng. Sau khi thém 5 pL dich tan té bao, thuc hién buéc
lam bién tinh trong ndm phut & 75°C (Bang 3B). Sau d6, 7,43uL hdn hop B duge thém
vao (Bang 3C) va budc phién ma dao dugc bit diu (Bang 3D) dé tao ra cADN.

Cubi cung, hdn hop RT-gPCR dugc tao ra, hdn hop C (Bang 4A), va 22,02
ul/giéng dugc phan phéi vao dia qPCR LightCycler 96 giéng, ma 3puL cADN dugc
thém vao, va qPCR dugc thyc hién theo cac diéu kién trong Béing 4B trén thiét bi

LightCycler 480.

Béng céch sir dung phan mém LightCycler va hé thdng LIMS c6 san, tinh duong
d4p tmg véi lidu v6i mdi hop chét vi x4c dinh mot nira ndng d6 hitu hidu t&i da (ECso)

va mot nira ndng do gay doc té bao t6i da (CCso) (Bang 5-Bang 8).
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Bang 3: Téng hop cADN bing céch st dung hon hop A, lam bién tinh, hdn hop B va

phién ma dao.

Hbn hop A
A Dia 8
Miu 828 The tich phan ),
‘ ing (ul)
Muc trén Nong do Theé tich (pL)
Pon vi Dung < |Cubi 1 miu x miu
dich goc
Milli-Q H2O 7,27 6019,56
R3utr425 uM 20 0,27 0,15 124,20
Ractin876 uM 20 0,27 0,15 124,20
Thé tich
tron/giéng (uL) 7,57
Dich tan té bao 5,00
Budc lam bién
B tinh:
Bude Nhiét do | 120!
gian
Qua trinh 1am o \
bién tinh P
Gitt 4oc BV
nguyén
C  HonhopB
Méu 864 |
Muc trén Nong do Thé tich (ul)
Don vi Dung s 1 miu X mau
dich goc
M¢ rong chat
dém HIFI 2 X 10,00 (1,00 2,00 1728,0
MgCl, mM 25,00 3,50 2,80 2419,2
dNTPs mM 10,00 1,00 2,00 1728,0
Chit trc ché
Ruaza U/uL 40,00 |1,00 0,50 432,0
M¢ rong RT U/uLl  |50,00 |0,33 0,13 112,3
Téng thé tich tron
' 7,43
, (uL)
D Quy trinh tong hgp cADN
Budc Nhigt d6| 20!
gian
Phién md dao  |42°C |30
Lambiéntinh |99°C |5
Gitt gpoc B
nguyén
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Bang 4: Hon hop va quy trinh qPCR.

A

Hon hop C
N The tich phan
Mau 833 ung 25
‘ (uL)
Muc trén Nong do The tich (uL)
DPon vi ];)(A})lcng dich |45 1 miu x miu

H>0 hang PCR
orade Roche 7,74 6447,42
Roche 2xMM mix|X 2 1 12,50 10412,50
F3utr258 uM |20 0,3 0,38 316,54
R3utrd25 uM |20 0,3 0,38 316,54
P3utr343 uM |20 0,1 0,13 108,29
Factin743 uM |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

Thé tich tron/ong

nghiém (uL) 22,02

cADN 3,00
Quy trinh gPCR3

, Nhigt |y . Toc do

Budc d6 Thot gian bidn ddi
trude 0/1am bién |, ., .
tinh 95°C {10 phut 4.4
Lambiéntinh  [95°C |10 gidy 4.4
u 58°C |1 phut 2,2 40 vong
Kéo dai 72°C |1 gidy 4.4
Lam lanh 40°C |10 gidy 1,5
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Béng 5: Céc gia tri ECso, CCso, va SI cho céac hop chit khang typ huyét thanh 1 trong
cac thr nghiém RT-qPCR

Quy trinh A
RT-qPCR cho typ huyét thanh 1 TC974#666

Hop chat# | ECso (uM) N [ CCso(uM) N SI N
1B 0,0015 4 >2.5 4 | >2290 4
2B 0,0060 5 >2.5 5 | >744 5
3B 0,0024 3 >2,5 2 | >1550 2
4B 0,00057 4 >2,5 4 | >8060 4
5B 0,0020 4 >2,5 4 | >981 4
6A 0,00064 4 >2,5 4 | >10900 4
7B 0,00088 3 >2,5 3 | >6750 3
8A 0,0020 3 >2.5 3 | >1570 3
9B 0,00099 3 >2,5 3 | >2860 3
10B 0,00036 3 >2,5 3 | >8670 3
11B 0,000095 3 >2,5 3 | >41800 3
12A 0,0021 3 11 3 3850 3
13A 0,00012 3 >2,5 3| >32500 3
14B 0,00022 3 2,3 3 8720 3
15B 0,00013 3 4,9 3 | 46500 3
16B 0,000092 3 >1,0 3 | >23100 3

N= s6 thir nghiém ddc 1ap ma céac hop chét duoc thir nghiém.

Bang 6: Cac gia tri ECso, CCso, va SI cho cac hop chit khang typ huyét thanh 2 trong
cac thtr nghiém RT-qPCR

Quy trinh A
RT-qPCR cho typ huyét thanh 2 16681
£ CCso
Hop chat# | ECso (uM) N (uM) N SI N
1B 0,0024 3| >25 1|>1480 1
2B 0,0021 3 43 3| 2070 3
3B 0,0014 3 13 3| 5680 3
4B 0,00045 3 2,4 3| 6270 3
5B 0,00052 3 2,8 3| 6730 3
6A 0,00049 5 11 5118700 5
7B 00019 3| >25 2|>9150 2
8A 0,00038 3| >099 3| 3620 3
9B 0,00047 3| >2,5 2| >4250 2
10B 0,00015 3| >1,0 3 [>10700 3
11B 0,000059 3 5,0 3| 64900 3
12A 0,00042 3 14 3| 19800 3
13A 0,000057 3 | >25 3 [>53100 3
14B 0,00016 4 2,6 3| >9320 3
15B 0,000100 3 6,3 4 |>22600 3
16B 0,000055 3 | >1,0 3 |>44200 3

N= s6 thir nghiém doc 14p ma céc hop chét dugc thir nghiém.
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Bang 7: Cac gié tri ECso, CCso, va SI cho cac hgp chat khang typ huyét thanh 3 trong
cac thir nghiém RT-qPCR

Quy trinh A

RT-qPCR cho typ huyét thanh 3 H87
Hop chat# | ECso(uM) N | CCso (uM) N SI N
1B 0,025 3 >2.5 3 | >123 3
2B 0,038 4 >2,5 4 | >118 4
3B 0,023 3 >2.5 3 | >136 3
4B 0,011 3 2,3 3 | 228 3
5B 0,015 4 >2,2 4 | >116 4
6A 0,0081 4 >2.5 4 | >227 4
7B 0,013 3 >2.5 3 | >259 3
8A 0,015 3 >2,5 3 | >203 3
9B 0,0064 4 >1,0 1 | >103 1
10B 0,0059 3 >2.5 3 | >414 3
11B 0,0065 3 >2.5 3 | >991 3
12A 0,036 3 12 3 384 3
13A 0,0018 3 >2.5 3 | >1580 3
14B 0,0055 3 >2,5 3 | >644 3
15B 0,0028 3 58 3 | 3130 3
16B 0,00087 3 >1,0 3 |>1780 3

N= sb ther nghiém doc 14p ma céc hop chit duge the nghiém.

Bang 8: Céc gia tri ECso, CCso, va SI cho cac hop chit khang typ huyét thanh 4 trong
cac thr nghiém RT-gPCR

Quy trinh A
RT-qPCR cho typ huyét thanh 4 H241

Hop chat# | ECso(uM) N | CCso (M) N SI N
1B 0,18 3 2,2 2 10 2
2B 0,15 3 >2,5 3 | >11 3
3B 0,098 3 >2.5 2 | >25 2
4B 0,076 3 1,8 3 23 3
5B 0,090 3 >2.5 2 | >33 2
6A 0,060 6 >2,5 4 | >53 4
7B 0,12 3 1,1 3 10 3
8A 0,056 3 1,1 2 21 2
9B 0,087 3 2,5 3 27 3
10B 0,032 3 1,1 2 27 2
11B 0,020 3 33 3 184 3
12A 0,10 3 55 3 96 3
13A 0,010 3 2,6 3 251 3
14B 0,023 3 1,4 3 61 3
15B 0,015 3 2,3 3 174 3
16B 0,0053 3 1,2 2 181 2

N= s6 thir nghiém d6c 1ap ma céc hgp chat dugc thir nghiém.
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YEU CAU BAO HQ

1. Hop chét c6 cong thirc (1):

R1
2
R\Og OCH3
0)
N
G eI

N—N
R* 4§,3
5 N

R

trong do:

R1 14 clo hoic flo,

R2 14 -CHpCH,OH, hoic C3_5alkylCOOH;

R31a triflometyl, hodc triflometoxy;

R41a hydro, flo, hodc metoxy; va

RO 1a hydro hodc metyl;

hodc mudi, solvat hoic dang da hinh dugc dung cta hop chét nay.

2. Hop chéat hoic dang déng phén 18p thé, mubi, solvat hoic dang da hinh dugc dung
ctia hop chit ndy theo diém 1, trong d6 hop chét nay dugc chon tlir nhém bao gdm:

F F F
HO L~ OCHs HO OCH; HO A~ OCH;,
R R R
N N N
\ CHy \
! ! I
HO~ OCH, HOL OCH, HO A~ OCHj,
N—N N—N R
. CH40 P N
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HOW OCH3
(o}
FsC H
N—N
F .

Hop chét theo diém 1, trong d6 hop chét ndy c6 d6 quay riéng (+).

Hop chit theo diém 1, trong @6 hop chét nay dugc chon tir:

HO A~ CHs
(+)
I
HOC~o CHs
(+)
H
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I | I
HO_~ CHs HO A~ CHs HOL~ CH,
(+) (+) (+)

H H H
' | |
HOL~ CH H H
H H H
N—

|
H
) O\'O(\/\ ) CH;
hodc $.\H,_< :;

5. Duoc phim chira hop chét theo diém bat ky trong s6 c4c diém tir 1 dén 4 cung

v61 mot hodc nhiéu t4 dugc, chét pha loang hodc chét mang dugc dung.

6.  Duoc phdm theo diém 5, trong d6 dwgc phdm ndy chira hoat cht thit hai hodc
hoat chét khac.

7. Duogc phém theo diém 6, trong d6 hoat chét thtt hai hodc hoat chit khéc 13 chét

khang virut.
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