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cap dén dugc pham chtra hop chat nay.
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Linh vue ky thuat dugc dé cap

Séang ché dé cap dén hop chét indolin duoc thé, phuong phép ngin ngira hodc
didu tri nhidm virut gdy s6t dengue bang céach st dung céc hop chét nay va con dé
cap dén céac hop chét nay dé st dung lam thudc, t8t hon nira 1a dé str dung lam thude
didu tri hodc ngin nglra nhiém virut gy s6t dengue. Ngoai ra, sang ché d& cap dén
duoc phém hodc ché phém két hop chtra hop chit néu trén, duoc phém hodc ché
phim dé st dung lam thudc, tot hon nita 1a dé ngan ngira hodc diéu tri nhiém virut

gdy sét dengue. Sang ché con d& cép dén quy trinh diéu ché céc hop chét nay.
Tinh trang ky thuat cia sang ché

Flavivirut, duoc truyén qua mudi hodc bo ve, gdy ra cic bénh truyén nhiém
de doa dén tinh mang con ngudi, nhu viém néo va s6t xuét huyét. Bén typ huyét
thanh khac biét nhung cé lién quan gan giii cta flavivirut gay s6t dengue da duoc
bibt, goi 1a DENVL, 2, 3, va 4. Bénh sbt xuét huyét 1a dich dia phuong & hau hét céc
khu vuc nhiét déi va can nhiét d6i trén thé giéi, chi yéu & céc khu vyc thanh thi va
nira thanh thi. Theo T4 chirc y t& thé gidi (WHO), ¢t 2,5 ty nguoi thi ¢6 1 ty tré em
¢4 nguy co nhiém DENV (WHO, 2002). Udce tinh c¢6 khoang tir 50 dén 100 triéu ca
mic sbt xudt huyét (DF: dengue fever), 500000 ca méic bénh sbt dengue nghiém
trong (ttc 1a sdt xuét huyét dengue (DHF: dengue hemorrhagic fever) va hdi ching
s6¢ dengue (DSS: dengue shock syndrome)), va hon 20000 ca tir vong xay ra trén
thé gi6i m3i nam. DHF tro thanh nguyén nhan hang d4u cta cac ca nhdp vién va tir
vong & tré em & ving dich dia phuwong. Nhin chung, s6t dengue 1a nguyén nhan phd
bién nhat gdy bénh virut lay truyén qua dong vat chan khop. Do cdc dot bung phat
16n gin ddy tai cac qubc gia ndm & chidu M¥y La Tinh, Dong Nam A va Tay Thai
Binh Duong (bao gém Brazil, Puerto Rico, Venezuela, Campuchia, Indonesia, Vi€t
Nam, Thai Lan), nén s& ca méc sdt xudt huyét da ting 1én dang ké trong nhitng ndm
qua. Khong chi co s6 ca méc sbt dengue ting 1én vi bénh dang lan sang cac khu vuc

md&i, ma cac dot bung phat ¢6 xu hudng nghiém trong hon.
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Sau khi nhidm mot kiéu huyét thanh khac, cac khéng thé di hop hién c6 tao
thanh phirc hgp véi kiéu huyét thanh cua virut gay sét dengue méi nhiém nhung
khong vo hi¢u hoa mAm bénh. Thay vao d6, sy xdm nhép cta virut vao cac té bao
duoc cho 12 tao didu kién thun loi, d&n dén sy nhan lén khong dugce kiém soat cua
virut va cac hiéu gia virut dinh cao hon. Trong ca nhiém tring tién phat va thtr phat,
cac hiéu gia virut cao c6 lién quan dén nhiéu bénh dengue nghiém trong. Bai vi cac
khang thé ctia me c6 thé d& dang truyén sang cho tré so sinh qua duong sita me, nén
diu nay c6 thé 1a mot trong nhitng nguyén nhan khién cho tré em chiu anh hudng

nhiéu bai bénh dengue nghiém trong hon so véi nguoi 16n.

Tai cac khu vuc ¢6 hai hodc nhiéu typ huyét thanh tudn hoan dong thai, con
duoc goi la vung tang dich dia phuong, nguy co mic bénh sdt dengue nghiém trong
1a cao hon mdt cach dang ké do su liy nhiém thir phét, nghiém trong hon c6 nguy
co tang. Hon nita, trong trudng hop tang dich dia phuong, xac sudt xuit hién cac
ching virut ddc hon ting, do dé lam tdng kha nang mic st xuit huyét dengue

(DHF: dengue hemorrhagic fever) hodc hoi chiung sbc dengue.

Mudi mang sbt dengue, bao gbm Aedes aegypti va Aedes albopictus (mudi
van), dang di chuyén vé phia béc trén toan ciu. Theo Trung tm kiém so4t va phong
ngira bénh Hoa Ky (US: United States) (CDC: Centers for Disease Control and
Prevention), ca hai loai mudi nay hién c6 mat khép noi & Nam Texas. Su lan rng
ctia mudi mang s6t dengue & phia Bic khong chi giéi han & M§, ma con duge quan

sat thiy & chau Au.

Dengvaxia®, vacxin dengue dugc bao ché boi Sanofi Pasteur dugce chip
thuén 1an diu tién & Mexico va di va dang dugc chép thuan déng thoi & nhidu quéc
gia. Tuy nhién, vacxin ndy con can phai cai thién dang ké do hidu qua han ché, dic
biét 1a chéng lai DENV-1 va -2, hiéu qué thip trén céc ddi tuong chua ting nhiém

flavivirut va lich sit dung lidu kéo dai.

Maic du ¢6 nhitng han ché nhu trén, nhung vacxin nay 1a mot yéu t6 thay d6i
cudc choi trong cac thiét lap dic hitu vi no s& bao vé mot bd phan 16n dan cu, nhung

¢6 kha ning khong bao vé dugc céc tré so sinh rat nho - nhiing ngudi chiu anh
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huéng 16n nhét boi bénh dengue. Ngodi ra, lich sir dung lidu va hidu qua rat gi6i
han trén céc ddi twong chua timg nhiém flavivirut khién cho vacxin nay khong thich
hop va cé thé khong dang gia/hiéu qua vé chi phi cho nhitng du khéach di chuyén tir
cac khu vuc khong dédc hitu dén cac khu vuc dic hitu dengue. Nhitng han ché néu
trén cuia cac vacxin dengue la ly do can c6 chit chdng virut gay s6t dengue phong

ngira trugc phoi nhiém.

Ngoai ra, hién nay chua c6 cac thube chéng virut ddc hi€u cho diéu tri hoac
phong nglra nhiém virut sét dengue. R rang 13, van con mét nhu cau y té chua
duoc dap tng trong tri liéu ngdn ngtra hodc diéu tri nhiém virut & dong vat, dic biét
hon 1a & ngudi va dac biét 1a ddi v&i nhidm virut do flavivirut, ddc biét hon la virut
gdy sbt dengue. R4t can thiét ¢6 cac hop chat ¢6 higu luc chéng virut tt, khong co
hoac ¢6 muc do thép c4c tac dung phu, hoat tinh phé rong chéng lai nhiéu kiéu
huyét thanh virut gy s6t dengue, doc tinh thép va/hodc dac tinh dugc ddng hoc

hodc dac tinh dugc lyc hoc tbt.

WO-2010/021878 d& xuét cac dan xuét 2-phenylpyrolidin va indolin lam céc
chit d6i khang thu thé mentol lanh dé didu tri viém va cac bénh trung tém.
WO-2013/045516 d2 xut cac din xuét indol va indolin sir dung dé diéu tri nhiém

virut gy st dengue.

Séng ché d& xuét cac hop chat, cac dan xudt indolin dwoc thé thé hién hoat
tinh ¢6 hiéu luc cao chéng lai tit ca bén (4) kidu huyét thanh cua virut gy s6t

dengue.
Bén chét k§ thuit clia sang ché

Muc dich cia sang ché 1a giai quyét it nhit mot trong nhiing van dé néu trén.
Sang ché dua trén phat hién bét ngd rang it nhit mot trong s6 cac vén dé dugc dé

clp trén day co thd duoc giai quyét bang céac hop chét theo séang ché.

Séang ché d& xuét cac hop chét duoc thé hién c6 hoat tinh chdng virut c6 hidu
Iue chéng lai tAt ca bén (4) kiéu huyét thanh da biét. Sang ché con chimg minh rang

cac hop chét nay (e ché mot cach c6 hiéu qué sy téng sinh ctia virut gdy sot dengue
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(DENV). Do dé, céc hop chét nay tao ra 16p hop chit ¢6 hiéu lyc hitu higu 6 thé
dugc st dung dé didu tri va/hodc ngin nglra nhiém virut & dong vat, dong vat c6 vi

va ngudi, ddc biét hon la dé diéu tri va/hodc ngén ngua nhiém virut gy sot dengue.

Sang ché con dé cap dén viéc st dung cac hop chét néu trén lam thube va
viéc st dung céac hop chit nay dé san xuét thudc didu tri va/hodc ngan nglra nhiém
virut, dic biét v4i cac virut thude ho virut gdy sbt dengue & dong vat hodc dong vat
¢ vu, dic biét hon & ngudi. Sang ché con dé cap dén phuong phép didu ché tat ca
cac hop chét néu trén va cac duoc phérn chta lugng ¢6 hiéu qua cta cac hop chét
nay.

Sang ché con d& cap dén phuong phap diéu tri hodc ngin ngira nhiém virut
gay s6t dengue & ngudi bang cach str dung lugng c6 hiéu qua cta mot hodc nhiéu
hop chét néu trén, hodc mudi duoc dung ctia ching tily y két hop véi mdt hogc
nhiéu dugc chét khéac, nhu mot chét chéng virut khac, cho bénh nhan can.

M0 ta chi tiét sang ché
Theo mot khia canh, sang ché d& xuét hop chit c6 cong thue (I), bao gdbm

dang d6ng phan hoa hoc 14p thé bét ky ctia né:

Cl
_CH3

0]
RS
° N —COOH
R N H 0
S
trong d6
R! 12 triflometyl, triflometoxy, hoac clo;
R? 14 hydro, flo, hodc metoxy;

R3 14 hydro, hodc metoxy;

A 13 -(CHa),- trong d6 n 1a 3 hodc 4;
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-O-(CHy)a- trong d6 n 1a 2 hodc 4;

-O-(CH)n- trong d6 n 1a 3 va mét hodc hai CHa duge thé bang mot hodc hai
CHs;

—0~CH ;~CH ,—C~ hoge —O~CH27CTCHo—

H,C—CH , H,C—CH ,
-CH,-O-(CHa)p- trong dé n 1a 2; hodc
-X-Y- trong d6 X 1a -O-, -OCH>-, hodc -NH-; va
Y 1a C34 xycloalkyl duogc thé tuy y bang flo, hodc
Y 1a bixyclo[1.1.1]pentanyl;
hodc mubi duge dung, solvat hodc dang da hinh cua hop chét nay.

Cac hop chét duoc dé cap cu thé trén day duoc chon tir nhém bao gém:
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Nhom thit nhat ctia cic hop chét 1a cac hop chat c6 cong thice (I) trong d6 A
12 -(CHz)n- trong dé n 1a 3 hodc 4.

Nhém thi hai ctia céc hop chat 1a cac hop chit ¢6 cong thic (I) trong d6 A 1a
-O-(CHa)s- trong d6 n 1a 2 hodc 4.
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Nhoém thtt ba cua cac hop chét 1a cac hop chét c6 cong thire (1) trong d6 A 1a
-O-(CHa)- trong d6 n 13 3 va mot hogc hai CHy dugc thé bing mot hodc hai CHs;

—0—-CH,—CH 2—/0\— hoigc —O-CH 2—/C\—CH o
hodc A 1a H,C—CH, H,C—CH,

Nhém thir tu ctia cac hop chét 13 cac hop chét c6 cong thic (I) trong d6 A 1a
-CH2-O-(CHa)a- trong do n 1a 2.

Nhom thit ndm ca céc hop chat 1a céc hop chét c6 cong thic (I) trong d6 A
la -X-Y- trong @6 X 1a -O-, -OCHa-, hodc -NH-; va Y 1a Cs4 xycloalkyl dugc thé
tuy v bang flo.

Nhém thit sau cta cac hop chét 14 cac hop chét ¢6 cong thirc (I) trong d6 A 1a
-X-Y- trong d6 X 1& -O-, -OCH>-, hodc -NH-; va Y la bixyclo[1. 1.1]pentanyl.

Nhoém th bay cua cac hop chét 1a cac hop chat c6 cong thirc (I) trong d6 R!
1a triflometoxy, R? 1a hydro, va R? 1a hydro.

Nhém thir tam ctia cic hop chét 1 céc hop chit ¢ cong thic (I) trong do R

1 triflometoxy, R? 14 hydro, va R? 1a metoxy.

Nhém thir chin ctia cac hop chét 1a céc hop chét ¢6 cong thire (I) trong d6 R
1a triflometyl, R? 1a metoxy, va R? 1a hydro.

Nhoém thtr muodi cta cac hop chét 13 cac hop chét c6 cong thire (I) trong do

R! 13 triflometoxy, R? 1 flo, va R? 1a hydro.

Nhom thtt mudi mot cuia cac hop chét 14 cac hop chét c6 cong thire (1) trong

d6 R! 14 clo, R? 1a metoxy, va R? 1a hydro.

Séang ché con d& xuét duge phém chira hop chét duoc d& cap trén day hoac
dang déng phan lap thé, mudi duoc dung, solvat hodc dang da hinh cta hop chét

nay cung véi mot hodc nhiéu t4 duge duge dung, chét pha lodng hodc chit mang.

Cac mudi dugc dung cua cac hgp chat néu trén bao gdm cac muoi bazo va

mudi cong axit ctia ching. Mudi cong axit thich hgp dugc tao thanh tir axit tao mubi
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khong doc. Mubi bazo thich hop duoc tao thanh tir bazo tao mudi khéng doe.

Mudi axit dugc dung duge dé cap trén day c6 nghia bao gdm dang mudi
cong axit khong ddc cé hoat tinh didu tri ma hop chit c6 cdng thie (I) ¢b thé tao
thanh. Mudi cong axit duoc dung ndy c6 thé thuan loi thu duge bang cach xir ly
dang bazo bang axit thich hop. Céc axit thich hop bao gbm, vi dy, cac axit vO co
nhu axit hydrohalic, vi du, axit clohydric hoac axit bromhydric, axit sulfuric, axit
nitric, axit phosphoric va cac axit twong tw; hodc cac axit hitu co nhu, vi du, axit
axetic, axit propanoic, axit hydroxyaxetic, axit lactic, axit pyruvic, axit oxalic
(nghia 14 axit etandioic), axit malonic, axit suxinic (nghia 1a axit butan-dioic), axit
maleic, axit fumaric, axit malic, axit tartaric, axit xitric, axit metansulfonic, axit
etansulfonic, axit benzensulfonic, axit p-toluensulfonic, axit xyclamic, axit salixylic,

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

Cac hop chit theo sang ché c6 thé con ton tai trong dang solvat hoa va dang
khong solvat hoa. Thuét ngilt “solvat” dugc sir dung o day dé mé ta phirc hop phan
tr chua hop chét theo sang ché va mot hoic nhiéu phan ttt dung méi duoc dung, vi

du, etanol.

Thuét nglt “dang da hinh” d& cap dén kha ning cta hop chét theo sang ché

tdn tai trong nhiéu hon mdt dang hodc cAu truc tinh thé.

Céc hop chét theo séng ché c6 thé duoc stir dung dudi dang céac san phdm két
tinh hodc vo dinh hinh. Ching ¢6 thé thu duoc, vi du, & dang banh ran, bot hodc
mang bang cac phuong phap nhu lam Kkét tha, két tinh, kho lanh, sdy phun hodc lam
kho theo kiéu bay hoi. Chung ¢ thé duoc st dung & dang riéng r& hodc & dang két
hop v6i mot hodc nhiéu hop chét khac theo sang ché hoic & dang két hop v6i mot
hoic nhiéu thudc khac. Thong thuong, ching s& dugc sir dung & dang ché phim két
hop v6i mdt hodc nhiéu t4 duoc duoc dung. Thudt ngit “ta dugc” duoc st dung &
day d& md ta thanh phan bt ky ma khéng phai 1a (cac) hop chét theo sang ché. Viéc
lua chon ta dugc phu thude phﬁn 16n vao céac yéu td nhu cach thtre st dung cu thé,

tac dung ciia ta duge doi véi do tan va d6 6n dinh, va ban chat ctia dang lidu.

Céc hop chét theo sang ché hodc phan nhém bét ky cta ching c6 thé duoc

-10-
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bao ché thanh cac dang duoc phim khéc nhau theo muc dich sir dung. D& 1am ché
pham thich hop, ¢6 thé ké dén tAt ca cac ché pham thuong duge st dung cho céac
thu6c dung toan than. Dé bao ché duoc phim theo sdng ché, luong co hiéu qua cta
hop chét cu thé, thy y & dang mudi cong, voi vai trd 1a thanh phan hoat tinh duge
két hop bang cach tron k¥ véi chat mang dugc dung, chit mang nay c6 thé co6 rat
nhiéu dang khac nhau tiy thudc vao dang ché phAm muén st dung. Tt hon 14 céc
duoc phém nay ¢ dang liéu don vi thich hop, vi du, dé st dung qua dudng miéng
hoic qua dudng tryc trang. Vi dy, dé diéu ché ché pham & dang lidu ding qua
dudng miéng, moi trudng bét ky trong sb cac moi truong duge dung thong thudng
¢6 thé duoc str dung nhu, vi dy, nudce, glycol, dau, ruou va dang twong tu dbi véi
cac truong hop ché phdm 1éng dung qua dudong mi¢ng nhu huyén ph, xi 10, codn
ngot, nhil twong va dung dich; hodc cac chét mang rén nhu tinh bdt, dudng, cao lanh,
chét pha lodng, chit 1am tron, chit gan két, chét giy rd va dang tuong tu d6i véi cac
trudng hop ché phdm dang bdt, vién tron, vién nang va vién nén. Do dé str dung,
vién nén va vién nang 1a cac dang don vi lidu dung qua duong miéng thuén loi nht,
trong truong hop nay, cac chét mang ran dugc dung hién nhién dugc stt dung. Cling
duge bao gdm 14 cac ché phdm dang rAn ma c6 thé duoc chuyén héa, trong khoang

thoi gian ngén trudce khi st dung, thanh ché phdm dang long.

Pic biét thuan loi néu bao ché duoc phém néu trén & dang lidu don vi dé dé
st dung va déng déu vé liéu luong. Dang lidu don vi nhu duogce st dung ¢ day chi
céc don vi tach roi v& mit vat 1y thich hop lam cac lidu don nhét, mdi don vi chira
luong da dinh trude cua thanh phﬁn hoat tinh dugc tinh toan dé tao ra hiéu qua didu
tri bénh mong mudn két hop véi chit mang duoc dung can thiét. Céc vi du vé dang
lidu don vi ndy 12 vién nén (bao gdm vién nén c6 chia phan hodc co 16p bao), vién
nang, vién tron, bt dong gdi, vién nhén (wafer), thubc dan, dung dich hodc huyén

phu co thé tiém duoc va dang twong tu, va céc liéu chia nho ctia chung.

Ngudi ¢6 hidu biét trung binh vé linh vy diéu tri bénh lay nhiém s& c6 kha
nang xac dinh lugng c6 hiéu qua ti cac két qua thir nghiém duoc trinh bay dudi day.
Nhin chung, dy dinh la luong hang ngay c6 tac dung s& ndm trong khoang tur 0,01
mg/kg dén 50 mg/kg thé trong, tot hon 12 nam trong khoang tur 0,1 mg/kg dén 10

-11-
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mg/kg thé trong. C6 thé 1a thich hop néu st dung lidu can thiét & dang hai, ba, bén
ho#ic nhiu lidu chia nhé vao cac khoang cach thoi gian thich hop trong ngay. Céc
lidu chia nhd nay ¢6 thé duge bao ché & dang lidu don vi, vi du, chira tir 1 dén 1000

mg, va ddc biét I tir 5 dén 200 mg thanh phan hoat tinh trong mdi dang lidu don vi.

Liéu luong va tAn sudt str dung chinh x4c phu thudc vao hop chét cu thé theo
sang ché duoc str dung, tinh trang bénh cu thé dugc diéu tri, muc do trAm trong cta
tinh trang bénh duoc diéu tri, do tudi, cAn ning va tinh trang thé chit néi chung ctia
bénh nhén cu thé ciing nhu thudc khac ma bénh nhan c6 thé dang dung, nhu da
duoc biét 13 d6i véi ngudi co hiéu biét trung binh trong linh vuc k¥ thuét nay.
Ngoai ra, hién nhién 1 lugng c6 hiéu qua c6 thé duoc 1am giam di hodc tang lén tiy
thudc vao dap tng cua dbi tuong duge diéu tri va/hodc ty thude vao su danh gid
ctia bac si diéu tri k& don céc hop chét theo sang ché. Do d6, khoang tri s6 vé lugng
¢6 hiéu qua néu trén chi la huéng din va khong nham lam gi6i han pham vi hodc

tmg dung ctia sang ché ¢ bat ky mirc d6 nao.

Séang ché ciing dugc dy dinh bao gbm céc ddng vi bat ky clia cac nguyén tir
cé mit trong cac hop chit theo sang ché. Vi du, cac ddng vi ctia hydro bao gbm triti

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

Nhu dwoc st dung & ddy, cong thitc hoa hoc bit ki ¢6 céc lién két chi thé
hién duéi dang dudng thing lién tuc va khong & dang lién két lién tye hinh nén cut
hoc lién két nét dat hinh non cut, hode duoc chi dinh khac c6 cau hinh dac biét (vi
du R, S) xung quanh mot hoac nhiéu nguyén tt, bao gdm ting chét dong phan lap
thé c6 thé, hodc hdn hop ciia hai hodc nhidu chit ddng phén 14p the.

Trén day va sau déy, cac thuat nglt “hop chét ¢6 cong thitc (I)” va “céac chit
trung gian t6ng hop c6 cong thirc (I)” c6 nghia bao gbm cac chét dong phan 1ap thé

ctia n6 va cac dang ho bien ctia no.

Céc thuat nglr “cac chét dong phan lap thd”, “cac dang dong phan 1ap thé”
hoic “cac dang ddng phan 1ap thé hoéa hoc” trén day hodc sau ddy dugc st dung

thay thé 14n nhau.
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Séang ché bao gdm tat ca chét ddng phan lap thé ctia cac hop chit néu trén
theo sang ché dudi dang chét ddng phan 1ap thé tinh khiét hodc dudi dang hon hop
clia hai hodc nhiu chit dong phan lap th8. Cac chat dong phan d6i quang 1a cac
ch4t déng phan 13p thé 1a cac hinh anh qua guong khong chdng khit 1én nhau. Hon
hop ty 1¢ 1:1 cua cé@p chit ddng phan d6i quang 13 raxemat hodc hdn hop raxemic.
Céac chit ddng phan khong d6i quang (hodc cac chét ddng phan bét d6i quang) 1a
céc chat ddng phén lap thé khong phai 1a cac chat dong phén doi quang, nghia 1a
chiing khong c6 quan hé v& hinh anh qua guong. Céc phan tir thé trén cac gbc no
(mot phén) dang vong hai gia c6 thé c6 cu hinh cis hodc trans; vi du néu hop chét
¢6 nhom xycloalkyl duge thé hai Ian, thi c4c phin tir thé nay c6 thé trong cAu hinh

cis hodc trans.

Thuat ngit “cac chit ddng phan 13p thé” cling bao gdm céc chét ddng phan
cAu dang bét ky, con dugc goi 1a cac chit déng phan cu dang, ma cac hop chat co

cong thire (I) c6 thé tao thanh.

Do d6, sang ché bao gdm cac chit ddng phan ddi quang, cac chét déng phan
khong dbi quang, cac raxemat, cac chéat ddng phan E, céc chét ddng phan Z, céc
chit ddng phan cis, cac chét ddng phan trans, cac chét ddng phan cu dang, va hdn

hop bat ky ctia chung, bét ¢ khi ndo c6 thé vé mat hoa hoc.

Y nghia cta tat ca cac thuat ngit néu trén, tc la cac chat dong phan doi
quang, cac chat dong phan khong doi quang, cac raxemat, cac chat dong phén cis,
cac chit ddng phan trans va cac hon hop ctia chung la da biet doi vGi nguoi cd hiéu

biét trung binh trong linh vuc k§ thuét nay.

CAu hinh tuyét dbi dugc quy dinh theo hé théng Cahn-Ingold-Prelog. Chu
hinh tai nguyén ti khong d6i xtmg dugce quy dinh 1a R hodc S. Cac chét ddng phan
14p thé phan giai chua biét cAu hinh thuyét ddi c6 thé duge chi dinh bang (+) hodc (-)
tuy theo huéng chung quay mat phing 4nh sang phén cuc. Vi du, cdc chét dong
phéan dbi quang phéan giai chua biét cAu hinh tuyét d6i c6 thé duoc chi dinh bang (+)
hoic (-) tuy theo hudng chiing quay mat phang 4nh sang phan cyc.

Khi mot chit ddng phan 14p thé cu thé dugce xéc dinh, diéu nay c6 nghia la
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chit dong phan lap thd néu trén gan nhu khong chua cac chit ddng phan lap thé
khac, nghia 13 n6 két hop véi it hon 50%, tt hon la it hon 20%, tt hon nifa 1a it
hon 10%, tham chi t&t hon nita 1a it hon 5%, ddc biét t6t hon 1a it hon 2% va tdt
nhét 13 it hon 1%, cc chét ddng phan 1ap thé khac. Do d6, vi du khi hop chét co
cong thiae (I) duoc x4c dinh la (R), didu nay c6 nghia 1a hop chét nay gan nhu
khong chira chét ddng phén (S); vi du khi hop chat 6 cong thie (I) la duge xéc
dinh 13 E, didu ndy c6 nghia 1a hop chét ndy gin nhw khong chira chat ddng phan Z;
vi du khi hop chét c6 cong thite (I) 1a duge xéc dinh la cis, diéu nay c6 nghia 1a hop

chét nay gan nhu khong chira chit ddng phan trans.

Mot s6 hop chét ¢6 cong thie (I) ¢ thé con ton tai dudi dang ho bién cla
ching. Cac dang néu trén cho dén nay c6 thé tdn tai, mac du khong dugc chi dinh rd
rang trong cong thirc (I) néu trén nhung dugc bao gdm trong pham vi bao h¢ ctia

sang ché.

T4t ca cac hop chét c6 cong thitc (I) theo sang ché déu c6 it nhat mot nguyén
tir cacbon khong d6i ximg nhu dugc thé hién trong hinh dudi ddy voi viéc nguyén

tr cacbon ndy duoc danh diu bing *:

Cl
O/CH3
g Q
° N —COOH 0
T H

R1
RZ

Do su c6 mit ctia tam khong d6i xtmg néu trén, “hop chét c6 cong thirc (I)”
c6 thé 1a chat ddng phan d6i quang (R), chét ddng phan d6i quang (S), dang raxemic,
hodic su két hop co thé bat ky v6i ty 18 bét ky ctia hai chét dong phan dbi quang
riéng 1é néu trén. Khi cAu hinh tuyét ddi ctia nguyén tir cacbon khong dbi xng chua
duoc biét, thi ky hiéu mo ta hoa hoc lap thé tuong dbi duoc st dung: *R hodc *S
(hoic R* va S*) dé thé hién sy tinh khiét nhung chua biét héa hoc 1ap thé ctia tAm

khong ddi ximg.
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Khi gbc A cho phép phan tir thé c6 thém nguyén tr cacbon khong d6i xtng,
thi cac hop chét c6 cong thirc (1) ¢6 thé c6 nhiéu hon mdt nguyén tir cacbon khong
dbi xtmg. Khi héa hoc lap thé tuyét d6i ctia nhidu hon mot nguyén tr cacbon khong
déi xtmg chua duoc x4c dinh, thi héa hoc 14p thé twong dbi duoc thé hién bang cach
sir dung k¥ hiéu mé ta héa hoc 1dp thé tuong dbi *R va *S va trong d6 ¢6 thé két

hop véi cis va trans khi goc A chira goc dang vong.

Mot khia canh cta sang ché d cap dén nhom thir nhét ctia hop chit c6 cong
thae (I) trong d6 cac hop chét c6 cong thire (I) c6 dd quay déc trung ().

Mot khia canh khac clia sang ché @ cap dén nhom tht hai ctia hop chat ¢6

cong thie (T) trong d6 cac hop chét ¢6 cong thire (I) ¢6 dd quay déc trung (+).

Theo mot phuong an, sing ché dé cap dén hop chét c6 cong thirc (I) ¢6 dod
quay dac trung (+) trong d6 hop chét nay duoc chon tir nhom bao gbm cac hop chat
(1C), (1D), (2A), (4C), (4D), (5A), (6AB), (6BB), (7B), (8B), (9B), (10B), (11B),
(12B), (13B), (14A), (15B), (17C), (17D), (18B), (19AB), (19BB), (20C), (20D),
(21B), (22AB), (22BB), (23B), (24B), (25B), (27B), (28AB), (28BB), (29AB),
(29BB), (30A), (31A), (32B), (33C), va (33D).

Vi du thye hién sang ché
Phuong phap LC/MS

Tién hanh do séc ky long hiéu ning cao (HPLC) bang cach st dung bom LC,
mang diot (DAD) hodc may do UV va cot nhu duoc xac dinh trong cdc phuong
phéap tuong Umg. Bao gdm thém may do néu cn thiét (xem bang vé cac phuong

phép dudi day).

Dong chay tir cot dugc mang dén khdi quang phd ké (MS: Mass
Spectrometer) dugc dinh hinh béng ngudn ion ap sut khi quyén. Ngudi c6 hiu biét
trung binh trong linh vue k¥ thuat nay c6 kién thirc dé thiét lap viéc diéu chinh céc
thong sd (vi du pham vi quét, thoi gian ding.. .) dé thu duge céc ion cho phép xéac
dinh phan tir lugng don ddng vi danh dinh ctia hop chit (MW). Viéc thu thap dir
liéu duogc tién hanh béng phan mém thich hop.
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Céc hop chat duge md ta bang thoi gian luu thr nghiém (R¢) va ion cua

ching. Néu khong duoc xac dinh khac trong bang dit ligu, thi ion phan tir duge bao

céo tuong ung véi [M+H]' (phan tir proton hod) va/hodc [M-H] (phén tr bi khur

proton hod). Trong truong hop hop chat khong c6 kha ning ion hoa truc tiép loai
san phim cong dugc xac dinh (nghia 1a [M+NH4]", [M+HCOOT, v.v...). bbi vai

cac phan tlr co nhiéu mau déng vi (Br, Cl), gi4 tri duogc bio cao 1a gia tri thu duoc

cho khéi lwong ddng vi thip nhit. Toan b két qua thu dugc v6i nhing sy khong

chic chin trong thir nghiém thuong duoc két hop voi phuong phap dugc st dung.

Sau ddy, “SQD” nghia la may do ta cuc don, “MSD” 1a may do chon loc

khéi luong, “RT” 1a nhiét do trong phong, “BEH” la thé lai etylsiloxan/silica cau,

“DAD” la may do mang diot, “HSS” la silica d6 bén cao.

Céac ma phuong phap LC/MS (Téc do dong chay duge thé hién theo mL/phut;

nhiét d6 cot (T) theo °C; Thoi gian chay theo phut).

Toe dd | Thoi
Ma i d(‘)ng gian
phuong Thiét bi Cot Pha dong Gradien chay chay
phap | | ! | | T )
ColT | (PhuD)
A: 10mM
Waters: Waters: CH3CO(9)5N0}I Tir 95% A dén 0,8
Acquity® BEH C18 | 4trong95% | 5% A trong 1,3 | mL/phut
LC-A | vpLe®. | (1,7pum, 2,1 | H20+5% | phat, duge gitt | - 2
DAD-SQD | x 50 mm) CHsCN | trong 0,7 phut. | 55°C
B: CH:CN
Tu 100% A
A: 10mM dén
CH;COONH 0
Waters: Waters: ’ . 52/({ E)A‘ ;}rl?ll;g 0,7
4 ® > ) 4
LC-B Acqultg HSS T3 trong 95% &n 0% A mL/phut 3.5
UPLC® - | (1.8 bm, 2.1} 1,0 + 5% trong 0,90 -5_;0-5
DAD-SQD x 100 mm) CH;CN phl’lt, dén 59,
B:CH;CN | Atrong0,5
phut
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M3 Toc¢dd | Thei
Ma X dong gian
phuong |  Thiét bi Cot Pha dong Gradien chay chay
phap | | | | - :
ColT | (phut)
84,2% A trong
0,49 phut, dén
Waters: A 10,5% A trong
Acquity® Waters: CH3C(50NH 2,18 Bhut, 0,343
UPLC® - BEH C18 H' | dugo gitt trong || 1 e
LC-C 4 TmM 95%/ | 1,94 phut, tré p 6.2
DAD- | (1,7um, 211 CH,CN 5%, | 14i842% A | 07
Quattro x 100 mm) a1 64, 40°C
Micro™ B: CH:CN trong 0,73
phut, dugce gilt
trong 0,73
phut.
84,2%
A/15,8% B
dén 10,5% A
Waters A trong 2,18
Waters: : hut, duoc gitt
Acquity® | | CHsCOONH P g 196 | 0343
Lo | Hclass- | CI8(LT | a7mM95%/ | phat rolai | “P | 61
DAD va pm, CH3CN 5%, 84.2% e
SQD2TM 2,1x100mm B: CHsCN A/15.8% B 40°C
) trong 0,73
phut, dugc gift
trong 0,49
phut.

Phuong phap SFC/MS

Tién hanh do SFC bing cach sir dung hé théng sdc ky 1ong siéu téi han phén
tich (SFC) bao gdm bom nhi phan phéan phdi cacbon dioxit (CO2) va bo diéu chinh,

bo léy mAu tu dong, 16 cot, may do mang diot trang bi budng dong chay cao ap chiu

dén 400 bar. Néu duoc dinh hinh khdi quang phd ké (MS) thi dong chay tir cot duge

mang dén (MS). Nguoi ¢6 hidu biét trung binh trong linh vuc k¥ thuét nay co kién

thirc d& thiét 1ap viéc didu chinh céc thong s6 (vi du pham vi quét, thoi gian dimg...)

d8 thu duoc céc ion cho phép xac dinh phan tir luong don ddng vi danh dinh cta

hop chét (MW). Viée thu thap dit liéu duoc tién hanh bang phan mém thich hop.
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Cac phuong phap SFC/MS phén tich (tbc d6 dong chay duoc thé hién theo

mL/phut; nhiét d6 ¢t (T) theo °C; thoi gian chay theo phut, ap luc nguoc (BPR:

Backpressure) theo bar.

mm)

~ Tbc a6 | Thoi gian
Ma dong chay chay
phuong Cot Pha dong Gradien :
phép colT | BPR
Cot Daicel 25% B giit trong
S A: CO, B ey 2,5 9,5
SpC-a | Chiralpak® OD3 1 5. by g o 6 phut, den50% | T |
(3,0 um, 150 x 4,6 iPrNHD) trong 1 phut gift 40 110
mm) 2 trong 2,5 phut
Cot Daicel A: CO, o o
Chiralpak® AD3 | B: BtOH (+0.2% | 10730%B 1 22 93
SFC-B . o trong 6 phut, gitt | -—----- | -
(3,0 um, 150 x 4,6 |  iPANH2+3% oz 3.5 phat 20 110
mm) H,0) 2P
Cot Daicel ) o 0
Chiralpak® AD3 A CO 10%-50%B 2.5 9
SFC-C (3,0 um, 150 x 4,6 B: iPrOH (+0,2% | trong 6 phut, gitt | ------- | -==-==-
s MR iPrNH>) trong 3,5 phit 40 110
Cot Daicel ) 0 o
Chiralpak® OD3 A: €O 10%-50%B 2,5 95
SFC-D (3.0 um, 150 x 4,6 B: EtOH (+0,2% | trong 6 phut, gitt | ------- | -==-=-
s oy iPrNIL) trong 3,5 phiit 40 110
Cot Daicel ) o/ _5(\0
Chiralpak® AD3 | . A:C02 | 10%30%B | 27 95
SFC-E (3,0 150 x 4.6 B: EtOH (+0,2% | trong 6 phut, git | ------- | -
’ “mn;m) x5 iPrNH,) trong 3,5 phut 40 110
Cot Daicel 3 ;
SFC.F Chiralcel® OJ-H A: CO, 30% B giil trong
(5 pm, 15;) x 4,6 B: MeOH 7 phat, 35 100
mm
Cot Daicel . 3
SFC-G Chiralcel® OD-3 A: CO, 40% B giit trong ’
(3 um, 100 x 4,6 B: iPrOH 3 phut, 35 103
mm)
Cot Daicel 15 3
SFC.H Chiralcel® OD-3 A: CO, 40% B giit trong :
(3 pm, 100 x 4,6 B: MeOH 3 phut,
i ’ 35 103
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M Téc dd | Thoi gian
4 dong cha cha
phuong Cot Pha dong Gradien g chay Ay
phap
Col T BPR
Cot Daicel 3 dén 6
ey | Chiraleel® OD3 A: CO, a0%Bgnw3 | 0|
(3 um, 100 x 4,6 B: EtOH dén 6 phut, 35 103_
mm)
Cot Regis Whelk 3
SFC 0L 8.8 AICO, | 40%Bgitwong| ° |
B: MeOH 3 phut,
(3 pm, 100 x 4,6 35 103
mm)
Cot Daicel
o A: COz N 3 7
SFC-K Chlralcel@ OD-H B: iPrOH 35%’]73 g}:lrrttrong ______________
u &
S ”m;nlni;) X401 (10,3% iPrNHy) b 35 100
Cot Daicel 3 3
SFC.L Chiralcel® AD-3 A: COs 45% B giit trong >
(3 pm, 100 x 4,6 B: EtOH 3 phut, 35 103
mm)
Cot Daicel ;
SFC-M Chiralcel® OD-H A: CO, 40%Bgitttrong | " | ? N
(5 pm, 15;) x 4,6 B: MeOH 7 phut, 35 100
mm
.C(f)t Daicel A: CO, . N 35 10
SFC-N %lralpall%% A?-63 B: EtOH 15 A)l}g gllll{ ttrong ______________
m, 100 x 4, at,
) (+0,3% iPrNHD) P 35 103
. 3
C6t Phenomenex ) o o 3,5
SFC-O | Luxcellulose-2 (3 A:COz | 25% 5 el trong
um, 100 x 4,6 mm) | 5 MeOH 3 phut, 35 103
Cot Daicel ; 3
spe.p | Chiraleel® OD-3 A:CO: | 30%Bgittong| 7
(3 um, 100 x 4,6 B: MeOH 3 phut, 35 103
mm)
Cot Daicel
S A: CO, N 3.5 3
SFC-Q Chiralcel® AD-3 B: iPrOH 60%3],3 g},it'rttrong
ut,
(3 pm, 100X46 1 (1 304 iPrNH,) b 35 103

mm)
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M3 Tdc dd | Thoti gian
phuong Cot Pha dong Gradien | dongchdy | - chay
phép Col T BPR
Cot Daicel 3 dén 6
qpep | Chiraloel® OD-3 A: CO; so%Bgmtw3 | |
(3 pm, 100 x 4,6 B: EtOH dén 6 phut, s |
mm) 103
Cot Daicel
. A: CO,
SFC.S Chiralcel® OD-H B: EOH 50% B giit trong ] 3 7
7ohat, | .. | ian
S “m’mlrfl‘)) X461 (10,3% {PrNIL) P 35 100
Cot Regis Whelk 3
SFC.T OL S8 A: CO» 50% B giit trong 35 __________
(3 um, 100 x 4,6 B: MeOH 3 phut, 35
mm) 103

Diém noéng chay

Céc gid tri 1a cac gia tri dinh hodc khoang néng chay, va thu duoc véi nhiing
su khong chéc chén trong thtr nghiém thuong két hop véi phuong phap phan tich
nay.

DSC823e (duoc thé hién 1a DSC)

D&i véi mot sb hop chét, diém noéng chay dugc xac dinh bang DSC823e
(Mettler-Toledo). Piém nong chay duge do bing gradien nhiét d 10°C/phut. Nhict
d6 tbi da 1a 300°C.

Do quay quang:

Do quay quang duoc do bang phan cuc ké Perkin-Elmer 341 v6i dén natri va

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

[a]aT = (1000) / (I x ¢): Trong d6 7 1a do dai quing dudng theo dm va c la
ndng d6 theo g/100 ml cho mAu & nhiét @6 T (°C) va bude song A (theo nm). Néu
bude séng 4nh séng duoc st dung 1a 589 nm (duong D natri), thi ky hiéu D cé thé
dugc st dung thay thé. Ky hiéu vé su quay (+ hodc -) phai luén duge dua ra. Khi sur

dung cong thtc nay, thi ndng @ va dung mdi ludn duge cho trong diu ngodc tron
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sau quay. Su quay dugc bao céo bang cach sit dung do va khong co don vi clla nong

dd dugc duara (néng do duoc coi la g/100 ml).

Luu y hoa hoc lap thé: Trong céac vi du sau ddy, cac su chi thi vé hoa hoc lap

thd *R va *S d& cap dén do tinh khiét nhung chua biét hod hoc 1ap thé clia céc tam

khong dbi xtmg.

Céc ti viét tat duoc st dung trong phﬁn thr nghiém

(M+H)"

M ion phan tir dugc proton héa | iPrNH: isopropylamin

aq. Dung dich nudc iPrOH 2-propanol

Boc tert-butyloxycarbonyl K2COs3 kali carbonat
Boc,O | di-tert-butyl dicarbonat KNO3 kali nitrat

br rong LiAlH4 lithi nhom hydrua
CH3CN | axetonitril m/z gzth(A) khoi Iuong v6i dién
CHCl3 | clorofom Me metyl

CH2Cl; | diclometan MeOH metanol

CH3OH | metanol MgSO4 magie sulfat

CO2 cacbon dioxit min phut

CsCO3 | xesi carbonat MTBE metyl-tert-butylete
d vach doi N2 nito

DCM diclometan NayCOs3 | natri carbonat
DIEA diisopropyletylamin Na,SO4 | natri sulfat

DIPE diisopropyl ete NaBH4 natri borohydrua
DMA dimetylaxetamit NaCl natri clorua
DMAP | 4-dimetylaminopyridin NaHCO; | natri bicarbonat
DME 1,2-dimetoxyetan NaOH natri hydroxit
DMF dimetylformamit NH4Cl amoni clorua
DMSO | dimetyl sulfoxit ?IH4HCO amoni bicarbonat
EDCI ;rztg’ylgcgbggﬁﬁlammo NMP | N-metylpyrrolidon
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eq. duong luong q vach bon

EtO dietyl ete g,}l odc nhiét do trong phong

EGN | trietylamin SEMCI ii&ﬁ?etylsuyl)etoxym“yl
EtOAc | etyl axetat S vach don

EtOH etanol t vach ba

H» hydro tBuOK kali tert-butanolaat

HNO;s axit nitric TEA trietylamin

HO nude TFA axit trifloroaxetic

H,SO4 | axit sulfuric THF tetrahydrofuran

O-(7-aza-1H-benzotriazol-1-
yD)-N,N,N’,N’-tetrametyl- 2-Me-
uronium hexaflophosphat - | THF

CAS [148893-10-1]

HC1 axit clohydric TMSCI trimetylsilyl clorua
HPLC sic ky long hiéu nang cao TMSCF3 | triflometyltrimetylsilan

HATU 2-metyltetrahydrofuran

Vi du 1: tdng hop axit 4-(3-(('1-(4-clophenyl)-2-0x0-2-(6-(triﬂometoxy)indolin—1-
yl)etyl)amino)-S-metoxyphenoxy)-2-mety1butanoic (Hop chit 1) va tach thanh céc
chét ddng phan lap thé 1A, 1B, 1C va 1D

OMe
o s
Ji:L - ”\/LW
O
HoN (@)
HoN oH Cs,C03 2 j<

DMF, 60°C 65 git 1a

OMe
|
o ol
HO 0 HoN o/\/L;(O\'<
HATU Br 1a 0

0 N
FX \©/\) (iPr),NE F>( \©/\) LIHMDS F>Fr \@) (PraNEL

DMF, 1t 20 gi¢ TMSCI 1e CH:CN, 60°C 18 giy
THF, -70°C 3,5gi¢

Cl Cl

Téch chdt dong phan  C4c chit ddng
OMe HCl (4M trong dioxan) OMe lap thé phin Iip the
- - s

/@ 0°C dén 1t 2 gior 0 /@Z 1A, 1B, 1C, 1D
N
F O N H

F>( \@) w F>F( \@) O/\/g]/OH
1 0
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Tbng hop chit trung gian la:

Dung dich da dugc khudy chita tert-butyl 4-bromo-2-metylbutanoat [CAS
1210410-44-8] (1,0 g, 4,22 mmol) trong DMF (15 mL) dugc thém 3-amino-5-
metoxyphenol [CAS 162155-27-3] (587 mg, 4,22 mmol) va Cs2CO3 (2,75 g, 8,43
mmol). Phan g duoc khudy & 60°C trong 65 giv, va dugc dé cho dat dén nhiét do
trong phong. Hon hop nay duoc rét vao H2O (100 mL). San phim duoc chiét bang
CHCl> (2 lﬁn). Céac 16p hitu co gbp lai duoc lam khd béng MgSOs, dugc loc, va
dung mdi dugc 1am bay hoi du6i ap suét giam. Chét cin duoc tinh ché bing sdc ky
nhanh trén silica gel (50 g) sit dung gradien heptan/EtOAc tir 100/0 dén 50/50. Céc
phan doan mong mubn duoc gop lai, duoc lam bay hoi duédi ap suét giam va dugc
lam bay hoi dong thoi véi CHsCN, tao ra tert-butyl 4-(3-amino-5-metoxyphenoxy)-
2-metylbutanoat 1a (440 mg).

Tbng hop chét trung gian 1b:

Hdn hop chira axit 6-(triflometoxy)indolin [CAS 959235-95-1] (5 g, 24,6
mmol), 2-(4-clophenyl)axetic [CAS 1878-66-6] (4.2 g, 24,6 mmol), HATU (14,3 g,
36,9 mmol) va diisopropyletylamin (12,2 mL, 73,8 mmol) trong DMF (60 mL)
duge khudy & nhiét d6 trong phong trong 20 gio. Hon hop nay duge rot chdm vao
H>0 dang dugc khudy (275 mL) va huyén pht tao ra dugc khudy trong 50 phut. Céc
chét ran duoc loc ra va dugce rira (4 l4n) bang H>0. Chét can rdn dugc cho vao
toluen (125 mL), dugc loc bing bg loc gidy, va dich loc duge lam bay hoi dudi ap
suét giam. Chét can ran dugc khudy trong Et,O/heptan 2/1 (30 mL), duoc loc, duoc
rira (3 1an) bang Et,O/heptan 1/1, va duge lam kho trong chan khong ¢ 50°C dé tao
ra 2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-yl)etanon 1b (7,33 g).

Tbng hop chét trung gian lc:

3 -70°C, dusi dong N, LiIHMDS 1M trong THF (41,2 mL, 41,2 mmol)
dugc thém ting giot vao dung dich chtta  2-(4-clophenyl)-1-(6-
(triflometoxy)indolin-1-yl)etanon 1b (7,33 g, 20,6 mmol) trong 2-Me-THF (300
mL). Hon hop nay duoc khudy trong 50 phut ¢ -70°C va thém cham trimetylsilyl
clorua (4,21 mL, 33,0 mmol). Tiép tuc khqu & -70°C trong 35 phut va thém tung
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giot dung dich chita N-bromosuxinimit (4,03 g, 22,7 mmol) trong THF (40 mL) va
2-Me-THF (60 mL). Sau khi khudy trong 3,5 gio & -70°C, dung phan ng bang
dung dich bio hoa ciia NH4CI (300 mL). H8n hop nay dwoc dé cho dat dén nhiét do
trong phong. Nude (50 mL) va nude mudi (50 mL) duogc thém. Hon hop nay duogc
chiét bang diisopropyl ete (150 mL). Lp hitu co duge tach, duoc lam kho bing
MgSOs, dugc loc, dung méi dugc lam bay hoi dudi ap suit giam va duoc lam bay
hoi ddng thoi voi CHsCN d& tao ra 2-bromo-2-(4-clophenyl)-1-(6-
(triflometoxy)indolin-1-yl)etanon 1¢ (7,87 g).

Tong hop chét trung gian 1d:

Hoén hop chua 2-bromo-2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-
yletanon le (850 mg, 1,96 mmol), teri-butyl 4-(3-amino-5-metoxyphenoxy)-2-
metylbutanoat 1a (620 mg, 2,10 mmol) va diisopropyletylamin (506 uL, 2,93 mmol)
trong CH3CN (30 mL) duoc khudy & 60°C trong 18 gio. Hon hop nay duge dé cho
dat dén nhiét do trong phong, va dugc rét vao nude (125 mL). San phdm duoc chiét
(2 14n) bang Et0. Céc 16p hitu co gép lai duge rira bang nudc mudi, duge 1am khd
béng MgSO0s, dugce loc, va duoc lam bay hoi dudi ap suét giam. Chét can duogc tinh
ché bing sic ky nhanh trén silica gel (12 g) st dung gradien heptan/EtOAc/EtOH tur
100/0/0 dén 40/45/15. Céc phan doan mong mubn duoc gdp lai va dugc lam bay hoi
duéi ap suét giam, va duge lam bay hoi ddng thoi véi dioxan dé tao ra tert-butyl 4-
(3-((1-(4-clophenyl)-2-ox0-2-(6~(triflometoxy)indolin-1 -yl)etyl)amino)-5-
metoxyphenoxy)-2-metylbutanoat 1d (1,27 g).

Téng hop hop chat 1 va tach thanh céc chit ddng phan 14p thé 1A, 1B, 1C va 1D:

Dung dich dugc lam lanh (bé da) chia rert-butyl 4-(3-((1-(4-clophenyl)-2-
ox0-2-(6-(triflometoxy)indolin-1 -yD)etyl)amino)-5-metoxyphenoxy)-2-
metylbutanoat 1d (1,27 g, 1,96 mmol) trong 4M HCI trong dioxan (9 mL) dugc
khudy & 0°C trong 20 phut va ¢ nhiét d6 trong phong trong 2 gio. Chét két tiia duge
loc, dugc rira (3 lﬁn) bﬁ“lng dioxan va chét rin duogc 1am kho béng khong khi dé tao
ra axit 4-(3-((1 -(4-clophenyl)-2-0x0-2-(6-(triflometoxy)indolin-1 -yl)etyl)amino)-5-
metoxyphenoxy)-2-metylbutanoic dudi dang mudi HC1 (Hop chat 1, 900 mg).
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4 chét ddng phan 1ap thé ctia hgp chat 1 (900 mg) duoc tich bang SFC khong
d6i xtng didu ché (Pha dn dinh: Chiralpak® Diacel AD 20 x 250 mm, pha ddng:
COa, iPrOH + 0,4% iPrNH>). Cac phan doan san phém duoc gop lai va dugc lam
bay hoi dudi ap sudt giam. Céc chét ddng phan 1ap thé trong cac phan doan san
phém cua hai dinh duogc rira giai chua dugce tach hoan toan va can duoc tach thém
bang SFC khéng ddi xtmg didu ché (Pha 6n dinh: Chiralpak® Diacel AD 20 x 250
mm, pha dong: CO2, EtOH + 0,4% iPrNHz). Cac phén doan san phém duoc gop lai

va duogc lam bay hoi dudi ap suat giam.

Chit ddng phan lap thé thir nhat dugc rira gidi duge tinh ché bing sic ky
nhanh trén silica gel (12 g) v6i gradien heptan/EtOAc/EtOH/HOAc tu 100/0/0/0
dén 40/45/14,7/0,3. Cac phan doan mong mubn duoc gop lai va duge lam bay hoi
dudi ap sudt giam, va dugc lam bay hoi ddng thoi véi CH3CN. San pham duoc lam
d6ng kho tir hdn hop dung méi chira CH3CN (2 mL) va H2O (1,2 mL) dé tao ra chat
ddng phan 1ap thé 1A (63 mg).

Chit ddng phan lap thé thir hai dugc rira giai duge tinh ché bing sac ky
nhanh trén silica gel (12 g) véi gradien heptan/EtOAc/EtOH/HOAc tr 100/0/0/0
dén 40/45/14,7/0,3. Céc phan doan mong mudn duoc gop lai va duge lam bay hoi,
va dugc 1am bay hoi ddng thoi véi CH3CN. San phim dugc lam dong kho tir hdn
hop dung méi chira CH3CN (2 mL) va H0 (1,2 mL) @ tao ra chét ddng phan lap
thé 1B (79 mg).

Chat ddng phan lap thé thtt ba dugc rira giai dugc tinh ché bang HPLC didu
ché (Pha 6n dinh: RP XBridge® Prep C18 OBD — 10 pm, 30 x 150 mm, pha dong:
0,25% dung dich NHsHCOs trong nude, CH3CN). Céc phén doan mong mubn dugc
gOp lai va cac chét bay hoi hitu co dugc 1am bay hoi dudi ap sudt giam. Chét cin
duoc tron v6i EtOAc (25 mL) va 1IN HCI (0,5 mL). Sau khi khudy trong 10 phut,
céc 16p dugc tach. Lop hitu co duge phan 1ap, dugc rira bang nude mudi, duge 1am
kho bﬁng MgSO04, duge loc, duge lam bay hoi dudi ap suét giam, va dugc lam bay
hoi d6ng thoi véi CH3CN. Chét can dugc lam dong kho tir hdn hop dung mdi chua
CH3CN (1,5 mL) va F20 (0,75 mL) dé tao ra chat dong phan lap thé 1C (62 mg).
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Chat ddng phan 1ap thé tha tu dugc rira giai duoc tinh ché bing sic ky nhanh
trén silica gel (12 g) véi gradien heptan/EtOAc/EtOH/HOAc tir 100/0/0/0 dén
40/45/14,7/0,3. Cac phan doan mong mudn duoc gdp lai va duge 1am bay hoi dudi
4p sudt giam, va duoc 1am bay hoi dong thoi véi CHCN. San pham dugc lam dong
kho tir hdn hop dung méi chira CH3CN (2 mL) va H20 (1,2 mL) dé tao ra chat dong
phan lap thé 1D (105 mg)

Hop chit 1:

'H NMR (400 MHz, DMSO-ds) 8 ppm 1,10 (dd, J=7,0, 1,3 Hz, 3 H) 1,69 (dq,
J=13.6, 6,7 Hz, 1 H) 1,91 - 2,01 (m, 1 H) 2,43 - 2,48 (m, 1 H) 3,07 - 3,26 (m, 2 H)
3,61 (s, 3 H) 3,85 (br t, J=6,5 Hz, 2 H) 4,04 (td, J/=10,3, 7.2 Hz, 1 H) 4,52 (td,
J=10.2, 6,4 Hz, 1 H) 5,56 (d, J=8,8 Hz, 1 H) 5,75 (1, J=2,0 Hz, 1 H) 5,89 - 5,98 (m,
2 H) 6,43 (d, J=8,6 Hz, 1 H) 7,01 (dd, J=8,3, 1,4 Hz, 1 H) 7,33 (d, /=8,4 Hz, 1 H)
7.40 - 7,47 (m, 2 H) 7,51 - 7,58 (m, 2 H) 8,03 (s, 1 H) 12,16 (br's, 1 H)

LC/MS (phuong phap LC-A): R 1,14 phut, MH" 593
ChAt ddng phan 1ap thé 1A:

'H NMR (400 MHz, DMSO-ds) & ppm 1,10 (d, /=7,0 Hz, 3 H) 1,69 (dq,
J=13,5, 6.6 Hz, 1 H) 1,91 - 2,01 (m, 1 H) 2,46 - 2,48 (m, 1 H) 3,08 - 3,27 (m, 2 H)
3.61 (s, 3 H) 3,85 (t, J=6,6 Hz, 2 H) 4,04 (td, /~10,3, 6,9 Hz, 1 H) 4,45 - 4,57 (m, 1
H) 5,55 (d, /=8,8 Hz, 1 H) 5,75 (t, J=2,0 Hz, 1 H) 5,92 - 5,96 (m, 2 H) 6,43 (d,
J=8.8 Hz, 1 H) 7,01 (dd, J=8,3, 1,7 Hz, 1 H) 7,33 (d, J=8,4 Hz, 1 H) 7,40 - 7,46 (m,
2 H) 7,55 (d, J=8,6 Hz, 2 H) 8,03 (s, 1 H) 12,16 (br's, 1 )

LC/MS (phuong phap LC-A): Rt 1,15 phut, MH* 593
[a]p?®: -37,6° (¢ 0,415, DMF)

SFC khéng ddi xtmg (phuong phap SFC-A): R: 3,52 phut, MH"* 593 d9 tinh
sanh khong d6i xtimg 100%.

Chit ddng phan lap thé 1B:
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'H NMR (400 MHz, DMSO-ds) & ppm 1,09 (d, J=7,0 Hz, 3 H) 1,69 (dq,
J=13.6. 6,6 Hz, 1 H) 1,91 - 2,01 (m, 1 H) 2,44 - 2,48 (m, 1 H) 3,08 - 3,27 (m, 2 H)
3,61 (s, 3 H) 3,79 - 3,90 (m, 2 H) 4,04 (td, /=10,4, 7,2 Hz, 1 H) 4,52 (td, J=10.2, 6,6
Hz, 1 H) 5,55 (d, /=8,8 Hz, 1 H) 5,75 (t, J=2,0 Hz, 1 H) 5,92 - 5,97 (m, 2 H) 6,43 (d,
J=8.8 Hz, 1 H) 7,01 (dd, J=8,1, 1,5 Hz, 1 H) 7,33 (d, /=8,1 Hz, 1 H) 7,44 (d, J=7.8
Hz, 2 H) 7,55 (d, J=7,2 Hz, 2 H) 8,03 (s, 1 H) 12,16 (brs, 1 H)

LC/MS (phuong phap LC-A): Rt 1,15 phut, MH" 593
[a]p?: -65,3° (¢ 0,455, DMF)

SFC khéng d6i xtmg (phuong phap SFC-A): R¢ 4,15 phut, MH" 593 d6 tinh
sanh khong d6i xing 97,1%.

Chit ddng phan 1ap thé 1C:

'H NMR (400 MHz, DMSO-ds) & ppm 1,11 (d, J=7,0 Hz, 3 H) 1,70 (dq,
J=13.5, 6,5 Hz, 1 H) 1,90 - 2,03 (m, 1 H) 2,44 - 2,49 (m, 1 H) 3,07 - 3,25 (m, 2 H)
3,62 (s, 3 H) 3,86 (1, J=6,6 Hz, 2 H) 3,98 - 4,11 (m, 1 H) 4,46 - 4,57 (m, 1 H) 5,56
(d, J=8,6 Hz, 1 H) 5,76 (t, J=2,1 Hz, 1 H) 5,90 - 5,99 (m, 2 H) 6,44 (d, /=8,8 Hz, 1
H) 7,01 (dd, J=7,9, 1,8 Hz, 1 H) 7,34 (d, J=8,4 Hz, 1 H) 7,44 (d, /=84 Hz, 2 H)
7,55 (d, J=7,8 Hz, 2 H) 8,04 (s, 1 H) 12,18 (brs, 1 H)

LC/MS (phuong phap LC-A): Re 1,15 phut, MH* 593
[0]p2%: +35,2° (¢ 0,455, DMF)

SFC khéng dbi xtmg (phwong phap SFC-A): Rt 2,84 phut, MH" 593 d0 tinh
sanh khong dbi xtmg 99,3%.

ChAt ddng phén 1ap thé 1D:

I NMR (400 MHz, DMSO-ds) 8 ppm 1,10 (d, J=7,0 Hz, 3 H) 1,70 (dq,
J=13.5, 6,6 Hz, 1 H) 1,92 - 2,02 (m, 1 H) 2,46 - 2,49 (m, 1 H) 3,09 - 3,29 (m, 2 H)
3.62 (s, 3 H) 3,80 - 3,92 (m, 2 H) 4,05 (td, /=10,5, 7,0 Hz, 1 H) 4,53 (td, /=104, 6,5
Hz, 1 H) 5,56 (d, J=8,8 Hz, 1 H) 5,76 (t, /=2,0 Hz, 1 H) 5,93 - 5,97 (m, 2 H) 6,44 (d,
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J=8.6 Hz, 1 H) 7,01 (dd, J=8,1, 1,5 Hz, 1 H) 7,34 (d, /=8,1 Hz, 1 H) 7,40 - 7,47 (m,
2 H) 7,56 (d, J=8,4 Hz, 2 H) 8,04 (s, 1 H) 12,17 (br s, 1 H)

LC/MS (phuong phap LC-A): R¢ 1,15 phat, MH" 593
[a]p?: +64,3° (¢ 0,42, DMF)

SFC khong dbi xtmg (phuong phap SFC-A): Rt 2,65 phut, MH* 593 d¢ tinh
sanh khong ddi ximg 98,1%.

Vi du 2: tdng hop axit 4-(3-((1-(4-clophenyl)-2-ox0-2-(6-(triflometoxy)indolin-1-
yl)etyl)amino)-5-metoxyphenoxy)-Z,2—dimetylbutanoic(Hc_>’p chat 2) va tach khong
dbi xtng thanh cac chat ddng phan ddi quang 2A va 2B

cl
O
7 s
F>(O N r
0 OMe Fl \CE)
OMe Br ~ 1c
0
HoN o/\><((0\ (iPr),NEt
HgN OH CSzCO;; 2 S 2
DMF, 60°C 65 git 2a CH3CN, 55°C 18 gio

Cl cl

OMe 1M NaOH OMe Téch khong d6i xmg ~ Cac i;ﬁt ;:;gg phan
0 _ .
dioxan, rt 4 ngly 0 27, 2B
P> N F_O NN
FT \CE) \/Kfo\ ':>Fr \CL) O/\/KfOH
o 2 4

0]
2b

Tbng hop chit trung gian 2a:

Dung dich da duogc khudy chira metyl 4-bromo-2,2-dimetylbutanoat [CAS
4833-99-2] (2,5 g, 12 mmol) trong DMF (35 mL) duogc thém 3-amino-5-
metoxyphenol [CAS 162155-27-3] (1,66 g, 12 mmol) va Cs2COs3 (7,79 g, 23,9
mmol). Phan tmg dugc khqu & 60°C trong 65 gio, va dugc dé cho dat dén nhiét do
trong phong. Hon hop nay duoc rét vao H2O (150 mL). San pham duoc chiét bang
CH,ClL. Lép hitu co duge lam kho bang MgS0s, duge duge loc, va dung méi dugce

lam bay hoi du6i ap sudt giam. Chét cin dugc tinh ché bang sic ky nhanh trén silica
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gel (25 g) st dung gradien heptan/CH2CL/MeOH 100/0/0 dén 0/100/0 dén 0/99/1.
Céac phan doan mong mudn duoc gdp lai, duoc 1am bay hoi dudi ap suat giam va
dugc lam bay hoi ddng thoi vé6i toluen. Céc chit rin duogc lam kho trong chén
khong & 50°C dé tao ra metyl 4-(3-amino-5-metoxyphenoxy)-2,2-dimetylbutanoat
2a (440 mg).

Tbng hop chét trung gian 2b:

Hon hop chta 2-bromo-2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-
yDetanon le (1,57 g, 3,61 mmol), metyl 4-(3-amino-5-metoxyphenoxy)-2,2-
dimetylbutanoat 2a (970 mg, 3,63 mmol) va diisopropyletylamin (961 pL, 5,58
mmol) trong CH3CN (25 mL) duoc khudy & 55°C trong 18 gio. Hon hop nay dugc
dé cho dat dén nhiét d trong phong, va duoc rét vao nude (125 mL). San phdm
dwoc chiét (2 1an) bing EtO. Céc 16p hitu co gop lai duge lam kho bing MgSOa,
duoc loc, va duoc lam bay hoi duéi ap sudt giam. Chét can duoc tinh ché béng sic
ky nhanh trén silica gel (40 g) sir dung gradien heptan/EtOAc¢/EtOH tir 100/0/0 dén
40/45/15. Céac phan doan mong mubn dugce gop lai va duge 1am bay hoi dudi ap
suét giam, va dugc 1am bay hoi dong thoi véi dioxan dé tao ra metyl 4-(3-((1-(4-
clophenyl)-2-ox0-2-(6~(triflometoxy)indolin-1 -yl)etyl)amino)-5-metoxyphenoxy)-
2-metylbutanoat 2b (2,24 g).

Tbng hop Hop chét 2 va tach thanh cac chit ddng phan d6i quang 2A va 2B:

1M NaOH trong nuéc (9 mL, 9 mmol) duge thém vao dung dich dang duoc
khudy chira metyl 4-(3-((1—(4-clophenyl)-Z-oxo-2-(6-(triﬂometoxy)indolin—1-yl)etyl)
amino)-5-metoxyphenoxy)-2-metylbutanoat 2b (2,24 g, 3,61 mmol) trong dioxan
(15 mL). Hon hop phan Gmg dugc khudy & nhiét do trong phong trong 4 ngay. 1IN
HCI (10 mL) duoc thém cham. Sau khi khudy trong 20 phut, san pham duge chiét
bang EtO. Lép hitu co duge tach, duge lam khod bang MgSOs, duge loc, va duge
lam bay hoi dudi ap suat giam. Chét can (2,9 g) duoc tinh ché bang sdc ky nhanh
trén silica gel (80 g) v6i gradien heptan/EtOAc/EtOH/HOAc t 100/0/0/0 dén
40/45/14,7/0,3. Cac phan doan mong mubn dugc gop lai, duge lam bay hoi dudi ap

sut giam, va dugc 1am bay hoi ddng thoi véi diisopropyl ete. Chét can (1,6 g) dugc
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tinh ché thém bing HPLC diéu ché (Pha 6n dinh: RP XBridge® Prep C18 OBD —
10 wm, 50 x 150 mm, pha dong: 0,5% dung dich NH4Ac trong nuée + 10% CH3CN,
MeOH). Céac phan doan san phim dugc gop lai, va cac chét bay hoi hitu co dugc
Jam bay hoi dudi 4p sudt giam. Chat can duoc phén tach gitta 2-Me-THF (300 mL)
va nudc mudi. Lép hitu co duge 1am khod b?mg MgSO0s, duge loc va duge lam bay
hoi du6i ap sudt giam. Chét cin dugc tinh ché thém bang sic ky nhanh trén silica
gel (12 g) véi gradien heptan/EtOAc/EtOH/HOAcC tir 100/0/0/0 dén 0/75/24,5/0,5
dén 40/45/14,7/0,3. Céc phan doan san pham dugc gdp lai va duoc lam bay hoi
duéi 4p sudt giam. Chét rén dang bot duge lam kho trong chan khong ¢ 45°C dé tao
ra axit 4-(3-((1-(4-clophenyl)-2-ox0-2-(6-(triflometoxy)indolin-1 -yl)etyl)amino)-5-
metoxyphenoxy)-2,2-dimetylbutanoic (Hop chat 2, 0,97 g) dudi dang hdn hop

raxemic.

Céc chét dong phan d6i quang ctia hop chét 2 (800 mg) dugc tach bang SFC
khong dbi xtmg diéu ché (Pha én dinh: Chiralpak® Diacel AD 20 x 250 mm, pha
déng: CO, EtOH + 0,4% iPrNH>). Cac phan doan san phém duoc gop lai va duoc
Jam bay hoi duéi ap sudt giam. San phdm thir nhat dugc rira gii duge tron voi
EtOAc (15 mL), nuée (5 mL) va IN HCI (1 mL). Sau khi khudy trong 15 phut, cac
16p duoc tach. Lop hitu co duge lam kho bﬁng MgSO0s, dugc loc, duge 1am bay hoi
dudi ap sut giam, va duge lam bay hoi dong thoi véi MeOH. Chét can duoc nghién
nhé véi nuée (4 mL) va MeOH (1,5 mL) trong khi lam lanh trén bé d4. Céc chét ran
duoc loc, dugce rira (4 lﬁn) béng H,O/MeOH 4/1, va dugc lam kho trong chan khong
& 45°C dé tao ra chét ddng phan d6i quang 2A (292 mg). San phim tht hai dugc
rira giai dugc tron voi EtOAc (15 mL), nude (5 ml) va IN HCI (1 mL). Sau khi
khudy trong 30 phut, cac 16p duoc tich. Lép hitu co duoc 1am khd bing MgSOsq,
duoc loc, dugc lam bay hoi dudi ap sult giam, va duge lam bay hoi déng thoi véi
MeOH. Chét cin duoc nghién nho véi nuée (4 mL) va MeOH (1,5 mL) trong khi
lam lanh trén bé d4. Cac chét ran duoc loc, duge ria (4 14n) bang H2O/MeOH 2/1,
va duge lam kho trong chén khong & 45°C d8 tao ra chat dong phan d6i quang 2B
(342 mg).

Hop chét 2:
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'H NMR (400 MHz, DMSO-ds) 8 ppm 1,13 (d, J=2,6 Hz, 6 H) 1,87 (t, /=72
Hz, 2 H) 3,08 - 3,27 (m, 2 H) 3,61 (s, 3 H) 3,85 (t, J/=7,2 Hz, 2 H) 4,04 (td, J=10.4,
7.2 Hz, 1 H) 4,52 (td, J=10,2, 6,2 Hz, 1 H) 5,54 (d, J=8,8 Hz, 1 H) 5,74 (1, /=2,0 Hz,
1 H) 5,90 - 5,96 (m, 2 H) 6,43 (d, /=8,6 Hz, 1 H) 7,01 (dd, /=83, 1,4 Hz, 1 H) 7,33
(d, /=8,1 Hz, 1 H) 7,39 - 7,48 (m, 2 H) 7,50 - 7,60 (m, 2 H) 8,03 (s, 1 H) 12,19 (brs,
1H)

LC/MS (phuong phép LC-A): R¢ 1,22 phat, MH" 607
Chét ddng phan dbi quang 2A:

I NMR (400 MHz, DMSO-de) & ppm 1,13 (d, J=2,6 Hz, 6 H) 1,87 (t, /=7.3
Hz, 2 H) 3,08 - 3,27 (m, 2 H) 3,61 (s, 3 H) 3,85 (t, J=7,2 Hz, 2 H) 3,97 - 4,12 (m, |
H) 4,52 (td, J=10,3, 6,5 Hz, 1 H) 5,54 (d, J=8,6 Hz, 1 H) 5,74 (t. /=2,1 Hz, 1 H)
5,90 - 5,96 (m, 2 H) 6,43 (d, J/=8,6 Hz, 1 H) 7,01 (dd, /=8,1, 1.5 Hz, 1 H) 7,33 (d,
J=8.1 Hz, 1 H) 7,39 - 7,49 (m, 2 H) 7,55 (d, /=8,6 Hz, 2 H) 8,03 (s, 1 H) 12,20 (brs,
1 H)

LC/MS (phuong phap LC-A): R¢ 1,23 phut, MH" 607
[a]p?: +49,6° (¢ 0,56, DMF)

SFC khong d8i xtmg (phuong phép SFC-B): Rt 6,47 phut, MH" 607 do tinh
sanh khong ddi ximg 100%.

Chét ddng phan d6i quang 2B:

] NMR (400 MHz, DMSO-ds) 8 ppm 1,13 (d, J=2,6 Hz, 6 H) 1,87 (t, J=7.2
Hz, 2 H) 3,08 - 3,28 (m, 2 H) 3,61 (s, 3 H) 3,85 (t, J/=7,2 Hz, 2 H) 4,04 (td, /=10,3,
7.3 Hz, 1 H) 4,52 (td, J=10,3, 6,5 Hz, 1 H) 5,54 (d, /=8,8 Hz, 1 H) 5,74 (t, J=2,0 Hz,
1 H) 5,90 - 5,96 (m, 2 H) 6,43 (d, J=8,6 Hz, 1 H) 7,01 (dd, /=8,1, 1,5 Hz, 1 H) 7.33
(d, J=8,1 Hz, 1 H) 7,41 - 7,46 (m, 2 H) 7,55 (m, J=8.6 Hz, 2 H) 8,03 (s, 1 H) 12,20
(brs, 1 H)

LC/MS (phuong phap LC-A): R 1,23 phut, MH* 607

[a]p?: -49,2° (c 0,445, DMF)
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SFC khong déi ximg (phuong phap SFC-B): R 7,18 phut, MH" 607 d¢ tinh
sanh khong d6i xting 98,8%.

Vi du 3: téng hop axit 4-(3-((1-(4-clophenyl)-2-ox0-2-(6-(triflometoxy)indolin-1-
yl)etyl)amino)-5-metoxyphenoxy)-2,2-dimetylbutanoic (Hop chat 3)

HBr (33% trong AcOH) SOCl, o
0 I o~ B ~ cl
o

i, 1,5 gios 3a O MeOH 3b O
rt, 40 gio

0
F>X/O N
o OMe F \Cl)
OMe Br ~ F 1c
HoN 0

3b o
%o\ (iPr),NEt
HzN OH 052003 2 2
DMEF, 60°C 18 gitr e © 2-butanol, 55°C 16 gi&
cl o

OMe
1M NaOH OMe
0 _— QO
dioxan, rt 42 gi¢

F_O N N o N
>( o) F N H o)
0 o}

3d 3
Tbng hop chét trung gian 3a:

5-oxaspiro[2,4]heptan-4-on (930 mg, 8,29 mmol) dugc tron véi dung dich
chita 33% HBr trong AcOH (8 mL). Hon hop phéan Gng dugc khudy & nhiét do
trong phong trong 1,5 gid, va duoc rét vao da-nude (50 mL). Sau khi khudy trong
10 phut, san pham dugc loc, duoc rira (5 14n) bang nudc va duoc 1lam khd trong
chan khong & 45°C d2 tao ra axit 1-(2-bromoetyl)xyclopropan-1-carboxylic 3a (753
mg).

Téng hop chit trung gian 3b:

Dung dich chira axit 1-(2-bromoetyl)xyclopropan-1-carboxylic 3a (540 mg,
2,8 mmol) trong MeOH (11 mL) duoc khudy trong khi quyén N, trong khi lam lanh
trén bé da. Thionyl clorua (304 pL, 4,2 mmol) dugc thém tung giot. Hon hop phan
ung duoc khudy & nhiét d§ trong phong trong 40 gi¢. Cac dung moi dugce lam bay

-32-



39098

hoi du6i 4p sudt giam, va dugc lam bay hoi ddng thoi véi CH3CN dé tao ra metyl 1-

(2-bromoetyl)xyclopropan-1-carboxylat 3b (380 mg).
Téng hop chit trung gian 3c:

Dung dich di dugc khudy chta metyl 1-(2-bromoetyl)xyclopropan-1-
carboxylat 3b (380 mg, 1,84 mmol) trong DMF (10 mL) duoc thém 3-amino-5-
metoxyphenol [CAS 162155-27-3] (250 mg, 1,80 mmol) va Cs2COs3 (1,17 g, 3,59
mmol). Phan tmg duge khudy & 60°C trong 18 gid, va duoc dé cho dat dén nhiét do
trong phong. H3n hop nay duge rét vio H20 (60 mL). San phdm dugc chiét (2 14n)
bang Et,O. Cac 16p hitu co gdp lai duge rira bang nudce mubi, dugc 1am khd bang
MgSOs, duge loc, va dung moéi dugc lam bay hoi dudi ap suit giam va dugc lam
bay hoi d6ng thoi véi toluen. Chét cin duoc tinh ché bang sdc ky nhanh trén silica
gel (12 g) st dung gradien heptan/CH2Cl,/MeOH 100/0/0 dén 0/100/0 dén 0/99/1.
Céac phéan doan san phim dugc gdp lai, duge lam bay hoi dudi ap sudt giam va dugc
lam bay hoti ddng thoi véi CH3CN dé tao ra metyl 1-(2-(3-amino-5-metoxyphenoxy)
etyl)xyclopropan-1-carboxylat 3¢ (220 mg).

Tbng hop chét trung gian 3d:

HOon hop chua 2-bromo-2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-
yDetanon 1le¢ (320 mg, 0,736 mmol), metyl  1-(2-(3-amino-5-
metoxyphenoxy)etyl)xyclopropan-1-carboxylat 3¢ (220 mg, 0,829 mmol) va
diisopropyletylamin (254 pL, 1,47 mmol) trong 2-butanol (7,5 mL) duoc khudy &
55°C trong 16 gio. Hon hop nay duge dé cho dat dén nhiét do trong phong, va dugc
r6t vao nude (25 mL). San phim duge chiét (2 14n) bang Et20. Cac 16p hitu co gbp
lai dugc rtra béng nuée mudi, duge lam khd bﬁ?\ng MgSO0s, duge loc, va dugc lam
bay hoi dudi 4p suét giam. Chét cin duoc tinh ché bang sic ky nhanh trén silica gel
(12 g) st dung gradien heptan/EtOAc/EtOH tur 100/0/0 dén 60/30/10. Céc phan
doan san phém duoc gdp lai va duge lam bay hoi dudi ap suit giam, va duge lam
bay hoi ddng thoi véi dioxan dé tao ra metyl 1-(2-(3-((1-(4-clophenyl)-2-0x0-2-(6-
(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)etyl)xyclopropan-1-
carboxylat 3d (456 mg).
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Téng hop hop chét 3:

1M NaOH trong nuée (1,84 mL, 1,84 mmol) dugc thém vao dung dich dang
duge khudy chira metyl 1-(2-(3-((1-(4-clopheny1)-2-oxo-2-(6-(triﬂometoxy)indolin-
1-yl)etyl)amino)-S-metoxyphenoxy)etyl)xyclopropan—1-carboxylat 3d (0,456 mg,
0,737 mmol) trong dioxan (3 mL). Hbn hop phan tmg duoc khudy ¢ nhiét d6 trong
phong trong khi quyén N trong 42 gid. Nude (15 mL) va 1IN HCI (2 mL) dugc
thém. Sau khi khudy trong 10 phut, san pham duoc loc, dugce rira (3 14n) bang nudc
va dugc 1am khd trong chan khong & 45°C. Chét cin duoc tinh ché bang HPLC diéu
ché (Pha n dinh: RP XBridge® Prep C18 OBD — 10 pm, 30 x 150 mm, pha dong:
0,25% dung dich NH4HCO;3 trong nudc, CH3CN). Céc phan doan san phém duoc
gdp lai va cac dung moéi hitu co duoc 1am bay hoi. Dung dich nuéc con lai duge
chiét (2 14n) bing Et0. Céc 16p hitu co gdp lai dwoc rira bang nude mudi, duoc lam
kho béng MgSOs4, dugc loc, duoc lam bay hoi duéi ap sudt giam, va dugc lam bay
hoi déng thoi véi MeOH. Bot tao ra dugc khqu trong H,O/MeOH 3/1 (4 mL),
duogc loc ra, duge rtra (3 14n) bﬁng H,O/MeOH 3/1, va dugc lam kho trong chan
khong o 45°C 4 tao ra axit 1-(2-(3-((1-(4-clophenyl)-2-0x0-2-(6-
(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)etyl)xyclopropan-1-
carboxylic (Hop chét 3, 255 mg) dudi dang hdn hop raxemic.

Hop chét 3:

'H{ NMR (400 MHz, DMSO-de) 5 ppm 0,73 - 0,84 (m, 2 H) 1,00 - 1,11 (m, 2
) 1,81 - 1,91 (m, 2 H) 3,07 - 3,26 (m, 2 H) 3,62 (s, 3 H) 3,97 (t, /=7,3 Hz, 2 H)
4,05 (td, J=10,3, 7,3 Hz, 1 H) 4,52 (td, /=10,2, 6,6 Hz, 1 H) 5,55 (d, /=8,6 Hz, 1 H)
577 (t, J=2,1 Hz, 1 H) 5,90 - 5,98 (m, 2 H) 6,42 (d, J=8,6 Hz, 1 H) 7,00 (dd, /=8.1,
1,5 Hz, 1 H) 7,33 (d, J=8,1 Hz, 1 H) 7,39 - 7,49 (m, 2 H) 7,55 (d, /=8,4 Hz, 2 H)
8,03 (s, 1 H) 12,19 (brs, 1 H)

LC/MS (phuong phap LC-B): Ry 2,19 phut, MH" 605

Vi du 4: tong hop axit 4-(3-((1-(4-clophenyl)-2-0xo-2-(6-(triﬂomet0xy)indolin—1-
yl)etyl)amino)-S-metoxyphenoxy)-3-metylbutanoic (Hop chét 4) va tach thanh cac
chét ddng phan lap thé 4A, 4B, 4C va 4D
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Tbng hop chét trung gian 4a:

Dung dich da duoc khudy chira etyl 4-bromo-3-metylbutanoat [CAS 56703-
10-7] (1,0 g, 4,78 mmol) trong DMF (15 mL) duoc thém 3-amino-5-metoxyphenol
[CAS 162155-27-3] (666 mg, 4,78 mmol) va CézCOs (3,12 g, 9,57 mmol). Phan
ung duoc khqu & 70°C trong 16 gio, va dugc dé cho dat dén nhiét d trong phong.
Hon hop nay duge rét vao H20 (75 mL). San pham dugc chiét (2 1an) bang EtO.
Céc 16p hitu co gop lai duge rira béng nudc mubi, duoc lam khd bang MgSOs, duge
loc, va dung moi duge lam bay hoi dudi ap sult giam. Chét cin dugc tinh ché bang
sic ky nhanh trén silica gel (25 g) st dung gradien heptan/EtOAc tir 100/0 dén
50/50. Céc phan doan san phém duoc gdp lai, dugc lam bay hoi dudi ap sudt giam
va dugc lam bay hoi dong thdi véi CH3CN, tao ra etyl 4-(3-amino-5-

metoxyphenoxy)-3-metylbutanoat 4a (430 mg).
Tbng hop chét trung gian 4b:

Hon hop chaa 2-bromo-2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-
yletanon 1lc¢ (430 mg, 1,15 mmol), etyl 4-(3-amino-5-metoxyphenoxy)-3-
metylbutanoat 4a (430 mg, 1,61 mmol) va diisopropyletylamin (396 uL, 2,30 mmol)
trong CH3CN (15 mL) duge khudy & 60°C trong 18 gi¢ trong khi quyén N». Hon
hop nay duoc dé cho dat dén nhiét do trong phong, va duge rét vao nude (75 mL).

San pham dugc chiét (2 14n) bang Et0. Cac 16p hitu co gp lai duoc rira bang nuéce

-35-



39098

mudi, duoc lam khod b%lng MgSOs4, dugc loc, va duge lam bay hoi dudi ap suét giam.
Chét can dugc tinh ché bing sic ky nhanh trén silica gel (12 g) s dung gradien
heptan/EtOAC/EtOH tir 100/0/0 dén 40/45/15. Céc phan doan san phdm dugc gop
Jai va dugc 1am bay hoi dusi 4p sudt giam, va duoc 1am bay hoi dong thoi voi EtOH
d¢ tao ra etyl 4-(3-((1-(4-clophenyl)-2-oxo-2-(6-(triﬂometoxy)indolin—1-
yl)etyl)amino)-5-metoxyphenoxy)-3-metylbutanoat 4b (714 mg).

Téng hop hop chét 4 va tach thanh cac chat ddng phan 14p the 4A, 4B, 4C va 4D:

1M NaOH trong nuéc (2,9 mL, 2,9 mmol) duge thém vao dung dich dang
duge khudy chia etyl 4-(3-((1-(4-clophenyl)-2-oxo-2-(6-(triﬂometoxy)indolin—1-
yl)etyl)amino)-5-metoxyphenoxy)-3-metylbutanoat 4b (714 mg, 1,15 mmol) trong
hdn hop dung mdi chira dioxan (5 mL) va EtOH (2 mL). Hon hop phéan tmg dugc
khudy & nhiét do trong phong trong 18 gio. IN HCI (3 mL) dugc thém chdm. Sau
khi khudy trong 2 pht, san phdm duge chiét (2 lan) bang Et,0. Céc 16p hitu co gbp
lai dugc tach, dugce lam kho bﬁng MgSOs, duge loc, va duoc lam bay hoi dudi ap
suét giam. Chét cin dugc tinh ché bang sic ky nhanh trén silica gel (40 g) s dung
gradien heptan/EtOAc/EtOH/HOAc 100/0/0/0 dén 40/45/14,7/0,3. Cac phan doan
san phém duoc gdp lai va duoc lam bay hoi dudi ap suét giam. Chét can duoc
khudy trong EO (5 mL). Céc chit ran duoc loc, duge rira (3 14n) bang Et,0, va
duge lam kho trong chan khéng ¢ 50°C dé tao ra axit 4-(3-((1-(4-clophenyl)-2-oxo-
2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)-3-metylbutanoic
(Hop chét 4, 290 mg) dudi dang hdn hop raxemic.

4 chét ddng phan 14p thé ctia hop chat 4 (274 mg) duogc tach bing SFC khong
d6i ximg diéu ché (Pha 6n dinh: Chiralpak® Diacel AD 20 x 250 mm, pha dong:
CO,, iPrOH + 0,4% iPrNH>). Cac phan doan san phim dugc gdp lai va duge lam
bay hoi dudi ap suit giam. Céc chéit ddng phan lap thé trong cdc phdn doan san
phém ciia cac dinh thi hai va tht ba chua dugc tdch hoan toan va cin duoc tach
thém bing SFC khong dbi ximg diéu ché (Pha on dinh: Chiralpak® Diacel AD 20 x
250 mm, pha dong: CO2, EtOH + 0,4% iPrNH>). Céc phan doan san phém duoc gbp

lai va duoc lam bay hoi dudi ap sudt giam. 4 chét déng phan 1ap thé duoc hoa ran
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bang dong kho tix hdn hop dung mdi chira CH3CN va nudce 2 tao ra cac chat dong
phan lap thé 4A (72 mg), 4B (35 mg), 4C (35 mg) va 4D (67 mg).

Hop chit 4:

I'H NMR (400 MHz, DMSO-ds) & ppm 0,96 (d, /=6,6 Hz, 3 H) 2,05 - 2,15
(m, 1 H) 2,16 - 2,28 (m, 1 H) 2,39 (dd, /~15,4, 5,5 Hz, 1 H) 3,08 - 3,27 (m, 2 1)
3,62 (s, 3 H) 3,65 - 3,75 (m, 2 H) 4,05 (td, J=10,4, 7,2 Hz, 1 H) 4,43 - 4,59 (m, 1 H)
5.56 (d, J=8,8 Hz, 1 H) 5,76 (t, /=2,0 Hz, 1 H) 5,93 (t, J=1,8 Hz, 1 H) 5,97 (s, 1 H)
6.43 (d, /=8,8 Hz, 1 H) 7,01 (dd, J=8.1, 1,5 Hz, 1 H) 7,33 (d, /=8,1 Hz, 1 H) 743 (d,
J=7.8 Hz, 2 H) 7,55 (d, /=8,4 Hz, 2 H) 8,03 (br s, 1 H) 12,10 (brs, 1 H)

L.C/MS (phuong phap LC-B): R; 2,07 phut, MH* 593
ChAt ddng phan lap thé 4A:

I[f NMR (400 MHz, DMSO-ds) & ppm 0,96 (d, J=6,8 Hz, 3 H) 2,05 - 2,13
(m, 1 H) 2,22 (dq, J/=13.1, 6,6 Hz, 1 H) 2,33 - 2,40 (m, 1 H) 3,06 - 3,21 (m, 2 H)
3.62 (s, 3 H) 3,65 - 3,76 (m, 2 H) 4,05 (td, J=10,4, 7,2 Hz, 1 H) 4,52 (td, /=10,1, 6,4
Hz, 1 H) 5,56 (d, J=8,8 Hz, 1 H) 5,76 (t, /=2,0 Hz, 1 H) 5,93 (t, /~1,9 Hz, 1 H) 5,97
(t, J=1,7 Hz, 1 H) 6,43 (d, J=8,6 Hz, 1 H) 7,00 (dd, J=8,1, 1,5 Hz, 1 H) 7.33 (4,
J=8.1 Hz, 1 H) 7,43 (m, J=8,6 Hz, 2 H) 7,55 (m, J=8,6 Hz, 2 H) 8,03 (br s, 1 H)
11,51 (brs, 1 H)

LC/MS (phuong phap LC-B): Rt 2,04 phut, MH* 593
[a]p2’: -59,6° (c 0,245, DMF)

SFC khong dbi xtmg (phuong phép SFC-C): Ry 5,84 phut, MH" 593 d6 tinh
sanh khong dbi ximg 100%.

Chét ddng phén lap thé 4B:

I{{ NMR (400 MHz, DMSO-ds) & ppm 0,96 (d, J=6,6 Hz, 3 H) 2,07 - 2,14
(m, 1 H) 2,22 (dg, /=132, 6,5 Hz, 1 H) 2,38 (dd, J=15.2, 5,5 Hz, 1 H) 3,02 - 3,23
(m, 2 H) 3,62 (s, 3 H) 3,65 - 3,76 (m, 2 H) 4,04 (td, J=10,3, 7,3 Hz, 1 H) 4,52 (td,
J=10,5, 6,2 Hz, 1 H) 5,56 (d, J=8,8 Hz, 1 H) 5,76 (t, J/=2,0 Hz, 1 H) 5,93 (1, J/=1.8
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Hz, 1 H) 5,97 (t, J=1,7 Hz, 1 H) 6,43 (d, J=8,6 Hz, 1 H) 7,00 (dd, J=8,0, 1,4 Hz, 1
H) 7,33 (d, J=8,1 Hz, 1 H) 7,41 - 7,46 (m, 2 H) 7,55 (m, J=8,4 Hz, 2 H) 8,03 (brs, 1
H) 12,00 (br s, 1 H)

LC/MS (phuong phép LC-B): Rt 2,04 phit, MH" 593
[a]p?%: -47,5° (¢ 0,255, DMF)

SFC khéng dbi xtmg (phwong phap SFC-C): R 6,34 phut, MH* 593 d9 tinh
sanh khong dbi ximg 98,0%.

ChAt ddng phan lap thé 4C:

I'H NMR (400 MHz, DMSO-ds) & ppm 0,96 (d, /=6,6 Hz, 3 H) 2,06 - 2,14
(m, 1 H) 2,22 (dq, /=13,3, 6,4 Hz, 1 H) 2,37 (dd, J=15.3, 5,6 Hz, 1 H) 3,08 - 3,22
(m, 2 H) 3,62 (s, 3 H) 3,66 - 3,74 (m, 2 H) 4,04 (td, /=10,5, 7,0 Hz, 1 H) 4,52 (td,
J=10,2, 6,6 Hz, 1 H) 5,56 (d, J=8,8 Hz, 1 H) 5,76 (t, /=2,1 Hz, 1 H) 5,93 (t, J=1,7
Hz, 1 H) 5,97 (t, J=1,8 Hz, 1 H) 6,44 (d, J=8,8 Hz, 1 H) 7,01 (dd, J=8,1, 1,5 Hz, 1
H) 7,33 (d, /=8,1 Hz, 1 H) 7,44 (m, J=8,6 Hz, 2 H) 7,55 (m, J=8,6 Hz, 2 H) 8,03 (br
s, 1 H) 10,85 - 12,62 (m, 1 H)

LC/MS (phuong phap LC-B): R 2,04 phit, MH" 593
[a]p2: +47,7° (c 0,26, DMF)

SFC khong ddi ximg (phuwong phap SFC-C): R¢ 6,31 phit, MH" 593 d¢ tinh
sanh khong d6i xing 100%.

Chét ddng phan 1ap thé 4D:

I{ NMR (360 MHz, DMSO-ds) & ppm 0,96 (d, J=7,0 Hz, 3 H) 2,06 - 2,15
(m, 1 H) 2,17 - 2,28 (m, 1 H) 2,38 (dd, /=154, 5,5 Hz, 1 H) 3,07 - 3,26 (m, 2 H)
3,62 (s, 3 H) 3,65 - 3,76 (m, 2 H) 4,05 (td, J=10,2, 7,3 Hz, 1 H) 4,52 (td, /=10,3, 6,4
Hz, 1 H) 5,57 (d, J=8,8 Hz, 1 H) 5,76 (t, /=2,0 Hz, 1 H) 5,93 (t, J~1,5 Hz, 1 H) 5,97
(t, J=1,5 Hz, 1 H) 6,46 (d, J=8,4 Hz, 1 H) 7,01 (dd, /=8,2, 1,6 Hz, 1 H) 7.33 (d,
J=8.4 Hz, 1 H) 7,44 (m, J=8,4 Hz, 2 H) 7,55 (m, J=8,4 Hz, 2 H) 8,03 (br s, 1 H)
11,95 (brs, 1 H)
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LC/MS (phuong phép LC-B): R 2,04 phut, MH* 593
[a]p%: +60,7° (c 0,285, DMF)

SFC khéng dbi xtmg (phuong phap SFC-C): Rt 7,58 phut, MH* 593 d¢ tinh sanh
khong dbi xing 100%.

Vi du 5: téng hop axit 2-(1-((3 ~((1-(4-clophenyl)-2-0x0-2-(6-(triflo-metoxy)indolin-
1-yl)etyl)amino)-5-metoxyphenoxy)metyl)xyclopropyl)axetic (Hop chét 5) va tach
khong ddi xtmg thanh cac chét ddng phén ddi quang SA va 5B

OMe

H2 PdIC
LAAS St

0N OH K,CO3, DMF MeOH 5
60°C, 16 gio 1 atm, rt 18 gio 5b

0 / ¢l cl
) NP
1 : PMe LiOH OMe
F - 0
1c THF, nuéc r N

. rt, 24 giy F_O N H
(IPrNEL F>( > 0 o
A F
X 5 J

CH3CN, 60°C 18 gio

i Téch khong d6i ximg

Céc chét ddng phan d6i quang
5A, 5B

Téng hop chét trung gian 5a:

Metyl 2-(1-(bromometyl)xyclopropyl)axetat [855473-50-6] (306 mg, 1,478
mmol) duge thém ting giot vao dung dich chua 3-metoxy-5-nitrophenol [7145-49-5]
(250 mg, 1,478 mmol) va K2COs (306 mg, 2,217 mmol) trong DMF (2,5 mL). Hon
hop nay duoc khudy & 60°C trong 16 gid. Phan img duge lam mat dén 0°C, va duge
pha lodng béng nude va da. Hon hop nay dugc chiét bang EtOAc. Lép hitu co duoc
ria béng nude, duoc lam kho béng MgSO0y4, duge loc va dung moi duge cd dac dudi
ap sudt giam dé tao ra metyl 2-(1-((3-metoxy-5-nitrophenoxy) metyl)xyclopropyl)
axetat 5a. Hi¢u suét dugc coi nhu dinh lugng. Hop chat duogc st dung nhu vay cho

bude tiép theo.
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Téng hop chét trung gian 5b:

Dung dich chira metyl 2-(1-((3-metoxy-5-nitrophenoxy)metyl)xyclopropyl)
axetat 5a (520 mg, 1,761 mmol) trong MeOH (8 mL), chtrta luong xtc tac 10%
Pd/C (300 mg, 0,282 mmol) duoc hydro hoa dudi ap sult khi quyén H> & nhiét do
trong phong trong 18 gio. Chat xtc tac duge loai bo bang cach loc qua miéng
Celite® ngén va banh loc dugc rira nhidu lan bang EtOAc. Céc dich loc gop lai
duoc lam bay hoi d8 tao ra metyl 2-(1-((3-amino-5-metoxyphenoxy)
metyl)xyclopropyl)axetat 5b (390 mg), dugc sir dung ma khong can tinh ché thém

trong budc tiép theo.
Tbng hop chét trung gian 5c:

HOn hop chua 2-bromo-2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-
yDetanon 1le¢ (250 mg, 0,575 mmol), metyl 2-(1-((3-amino-5-metoxy-
phenoxy)metyl)xyclopropyl)axetat ~ Sb (184 mg, 0,575 mmol) va
diisopropyletylamin (200 pL, 1,15 mmol) trong CH3CN (7,5 mL) duoc khudy &
60°C trong 18 gid. Dung mdi dugc ¢d ddc dudi ap sudt giam. Da/nude duge thém
va hdn hop nay duge chiét bang EtOAc. Lép hitu co duge rua bang nude, duge lam
kho b%mg MgSO0s, duge loc, va dugc ¢d dac dudi ap suét giam. Chét can duoc tinh
ché bing sic ky cot trén silica gel (30 pm, 24 g, heptan/EtOAc 75/25). Cac phéan
doan san phém duoc gop lai va duge lam bay hoi dudi ap suét giam. Chét can duogc
1cét tinh tr CHsCN/diisopropyl ete va dugc lam kho dé tao ra metyl 2-(1-((3-((1-(4-
clophenyl)-2-0x0-2-(6-(triflo-metoxy)indolin-1 -yl)etyl)amino)-5-
metoxyphenoxy)metyl)xyclopropyl)axetat S¢ (206 mg).

Tbng hop hop cht 5 v tach thanh céc chit dong phan d6i quang 5A va 5B:

LiOH monohydrat (63 mg, 1,502 mmol) trong nudc (1,63 mL) duoc thém
timg giot vao dung dich chua metyl 2-(1-((3-((1-(4-clophenyl)-2-0x0-2-(6-
(triflometoxy)-indolin-1-yl)etyl)amino)-5-
metoxyphenoxy)metyl)xyclopropyl)axetat 5¢ (186 mg, 0,3 mmol) trong THF (3,7
mL). Hon hop phén tng duoc khudy & nhiét do trong phong trong 24 gio. 3N HCI

duogc thém d8 axit hoa hdn hop phéan Umg, va dung dich nudc dugc chiét bang
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EtOAc. Cac 16p hitu co gdp lai duoe lam khd bang MgS0s, dugc loc, va duoc co
dic dudi ap sudt giam. Chét cin duoc két tinh tr CH3CN/diisopropyl ete va dugc
Jam kho dé tao ra axit 2-(1-((3-((1-(4-clopheny1)-2-oxo-2-(6-(triﬂometoxy)indolin—
1-y])etyl)amino)-5-metoxyphenoxy)metyl) xyclopropyl)axetic (Hop chat 5, 115
mg).

Viéc tach céac chét déng phan d6i quang cua hop chit 5 (71 mg) duoc tién
hanh bing SFC khong déi xtmg didu ché (Pha on dinh: Chiralpak® Diacel AD 20 x
250 mm, pha déng: COz, EtOH + 0,4% iPrNHa). D6i voi ca hai chét ddng phan dbi
quang, cac phan doan san phdm dugc gdp lai va duoc lam bay hoi du6i ap suét
giam. Cac chét cin dugc phan tach gifta nude va BO. Cac hon hop nay duge axit
hoé dén do pH=1-2 bing cach thém 1IN HCI va céc 16p duge tach. Lép nude lai
duoc chiét b:ﬁng Et0. Cac 16p hitu co gdp lai dugc lam kho bang MgSOa, dugc loc,
va dugc lam bay hoi dudi ap suét giam. Cac chit cin duoc lam kho trong chan
khong & 50°C d2 tao ra chit dong phan d6i quang 5A (22 mg) va chét dong phan
d6i quang 5B (23 mg) dudi dang cac bot mau tring nho.

Hop chat 5:

' NMR (500 MHz, DMSO-ds) & ppm 0,49 — 0,55 (m, 4 H) 2,33 (s, 2 H)
2,99 - 3,25 (m, 2 H) 3,62 (s, 3 H) 3,73 (s, 2 H) 4,05 (td, J=10,40, 7,25 Hz, 1 H) 4,52
(td, /=10,25, 6,31 Hz, 1 H) 5,57 (d, J=9,14 Hz, 1 H) 5,74 (s, 1 H) 5,92 (s, 1 H) 5,95
(s, 1 H) 6,45 (d, J=9,14 Hz, 1 H) 7,02 (br d, /=9,14 Hz, 1 H) 7.34 (d, /=8,20 Hz, 1
) 7,44 (d, J=8,20 Hz, 2 H) 7,55 (d, /=8,51 Hz, 3 H) 8,03 (s, 1 H) 12,01 (brs, 1 H)

LC/MS (phwong phap LC-C): Ry 3,18 phit, MH" 605
MP =111°C
Chit ddng phén ddi quang SA:

' NMR (360 MHz, DMSO-ds) 8 ppm 0,46 - 0,58 (m, 4 H) 2,33 (s, 2 H)
3.04 - 327 (m, 2 H) 3,61 (s, 3 H) 3,72 (s, 2 H) 4,05 (td, /=10,2, 7.3 Hz, 1 H) 4,52
(td, J=10,2, 6,6 Hz, 1 H) 5,57 (d, J=9,1 Hz, 1 H) 5,74 (t, /=2,0 Hz, 1 H) 5,92 (¢
J=1,6 Hz, 1 H) 5,94 - 5,97 (m, 1 H) 6,45 (d, J=8,8 Hz, 1 H) 7,01 (dd, J=8,1, 1.5 Hz,
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1 H) 7,33 (d, J=8,4 Hz, 1 H) 7,44 (d, /=8,4 Hz, 2 H) 7,51 - 7,59 (m, 2 H) 8,03 (s, 1
H) 12,12 (br s, 1 H)

LC/MS (phuong phap LC-A): R¢ 1,15 phit, MH" 605
[0]p?: +37,0° (¢ 0,135, DMF)

SFC khong d6i xtmg (phuong phép SFC-E): Rt 5,84 phut, MH" 605 d6 tinh
sanh khong d6i ximg 100%.

Chét ddng phan d6i quang 5B:

'H NMR (360 MHz, DMSO-ds) 5 ppm 0,46 - 0,57 (m, 4 H) 2,33 (s, 2 H)
3,05 - 3,26 (m, 2 H) 3,61 (s, 3 H) 3,72 (s, 2 H) 4,05 (td, /=10,4, 7,3 Hz, 1 H) 4,52
(td, /=10,3, 6,4 Hz, 1 H) 5,57 (d, J/=8,8 Hz, 1 H) 5,74 (t, /=2,0 Hz, 1 H) 5,92 (¢,
J=1,8 Hz, 1 H) 5,94 - 5,97 (m, 1 H) 6,45 (d, J=8,8 Hz, 1 H) 7,01 (dd, /=82, 1,6 Hz,
1 H) 7,33 (d, J=8,1 Hz, 1 H) 7,44 (d, J=8,4 Hz, 2 H) 7,50 - 7,61 (m, 2 H) 8,03 (s, 1
H) 12,11 (br s, 1 H)

LC/MS (phuong phap LC-A): R¢ 1,15 phuat, MH™ 605
[a]p2: -48,8° (c 0,16, DMF)

SFC khong ddi xtmg (phuong phap SFC-E): Rt 6,53 phut, MH* 605 d6 tinh
sanh khong d6i ximg 100%.

Vi du 6A: téng hop axit (1R",2R #)-2-((3-((1-(4-clophenyl)-2-ox0-2-(6-(triflometoxy)
indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)metyl)-xyclopropancarboxylic (Hop
chét 6A) va tach thanh cac chit ddng phan 14p thé 6AA va 6AB
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Cac chét ddng phan 14p thé 6AA va 6AB

Tbng hop chét trung gian 6a:

Dung dich chira etyl 2-formylxyclopropancarboxylat [20417-61-2] (9 mL,
67,996 mmol) trong MeOH (200 mL) dugc thém tung phan NaBHs (5,15 g,
133,993 mmol) & 0°C va hén hop nay dugc khudy & 0°C trong 2 gio. CH2Cl va
nuée duoe thém. Cac 16p duoe tach; 16p nude duoe chiét bing CH2Cl va céc 16p
hitu co gdp lai dugce lam kho bang MgSOs, duge loc va duogc co dac dudi ap suét
giam dé tao ra etyl 2-(hydroxymetyl)xyclopropancarboxylat 6a (9,15 g). Hop chat

duoc st dung nhu vay cho budc tiép theo.
Tbng hop chét trung gian 6b:

Di-tert-butyl azodicarboxylat (4,8 g, 20,809 mmol) duoc thém ting phan vao
dung dich chira 3-metoxy-5-nitrophenol [7145-49-5] (3,2 g, 18,917 mmol), etyl
2-(hydroxymetyl)xyclopropancarboxylat 6a (3 g, 20,809 mmol), va PPhs (5,46 g,
20,809 mmol) trong THF (150 mL). Phan tng dugc khudy & nhiét do trong phong
trong Na trong 18 gid. Dung dich dugc c6 dac dudi ap suét giam. Chét cin thd duge
tinh ché bing LC diéu ché (SiOH khong déu 20-45 pm, 220 g, heptan/EtOAc tir
85/15 dén 75/25). Cac phan doan tinh khiét dugc gdp lai va duge cb déc dudi ap
suét giam aé tao ra metyl 2-((3-metoxy-5-

nitrophenoxy)metyl)xyclopropancarboxylat 6b (1,4 g).
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Tbng hop chét trung gian 6¢ va tach khong d6i xtmg thanh cac chét ddng phan dbi
quang 6d va 6e:

Dung dich chtra metyl 2-((3-metoxy-5-nitrophenoxy)metyl)
xyclopropancarboxylat 6b (1,3 g, 4,402 mmol) trong EtOH (65 mL) chtra lugng xuc
tac 10% Pd/C (750 mg, 0,704 mmol) dugc hydro hoa dudi ap suét khi quyén Hy &
nhiét d6 trong phong trong 4 gio. Chét xuc tac duoc loai bo bang cach loc qua
miéng Celite® ngén va banh loc dugc ria nhiu 14n bang EtOAc. Céc dich loc gbp
lai duoc 1am bay hoi. Chat can thé duoc tinh ché bang LC diéu ché (SiOH khong
déu 20-45 pum, 40 g, heptan/EtOAc 80/20). Cac phan doan tinh khiét duoc gop lai
va dung moi duge lam bay hoi dén khd d& tao ra metyl 2-((3-amino-5-
metoxyphenoxy) metyl)xyclopropancarboxylat 6¢ (780 mg). Céc chét ddng phan
d6i quang duogc tich bing SFC khéng dbi ximg (Pha on dinh: Chiralpak® AD-H 5
um 250 x 30 mm, pha dong: 80% COz, 20% EtOH) dé tao ra chit ddng phan dbi
quang thu nhit dugc rira giai 6d (frans R*R*, 344 mg, [o]p?®: -78,6° (¢ 0,257,
DMF)) va chit ddng phan d6i quang thit hai dugce rira giai 6e (rrans S*,5%, 371 mg,
[o]p?: +74,5° (¢ 0,251, DMF)).

Tong hop chét trung gian 6f:

Hon hop chua 2-bromo-2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-
yDetanon 1l¢ (376 mg, 0,864 mmol), (1R*2R*)-metyl 2-((3-amino-5-
metoxyphenoxy)metyl)xyclopropancarboxylatmetoxyphenoxy)metyl)xyclopropyl)a
xetat 6d (344 mg, 1,297 mmol) va diisopropyletylamin (298 pL, 1,729 mmol) trong
CH3CN (12 mL) duge khudy & 80°C trong 5 ngay. Dung méi duoc ¢o dac duoi ap
sult giam. Pa/nude duge thém va hdn hop nay dugc chiét bang EtOAc. Lép hitu co
duoc raa bz‘ing nudce, duoc lam kho bang MgSOs, duge loc, va dugc co dac dudi ap
suft giam. Chét cin duge tinh ché bang séc ky cot trén silica gel (25-30 pm, 40 g,
heptan/EtOAc 80/20). Cac phan doan san phdm duoc gdp lai va duge lam bay hoi
dudi ap sudt giam dé tao ra (1R*2R*)-metyl 2-((3-((1-(4-clophenyl)-2-oxo-2-(6-
(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)metyl)-
xyclopropancarboxylat 6f (500 mg).
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Tbng hop hop chét 6A va tach khong dbi xtng thanh céc chét ddng phan l4p thé
6AA va 6AB:

LiOH monohydrat (169 mg, 4,039 mmol) trong nuéc (10 mL) duoc thém
timg giot vao dung dich chira (1R*,2R*)-metyl 2-((3-((1-(4-clophenyl)-2-oxo-2-(6-
(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy )metyl)xyclo-
propancarboxylat 6f (500 mg, 0,808 mmol) trong THF (10 mL). Hon hop phéan tng
dugce khudy & nhiét do trong phong trong 18 git va & 45°C trong 5 gio. 3N HCl
duge thém dé axit hod dung dich, va hdn hop ndy duge chiét bang EtOAc. Céc 16p
hitu co gop lai duge lam kho béng MgS0s4, duge loc, va duge c6 ddc dudi ap suét
giam. Chét can dugc tinh ché bang sic ky cot trén silica gel (20-45 pm, 40 g,
heptan/EtOAc 80/20). Cac phan doan san phém duge gop lai va dugc lam bay hoi
duéi &p sudt giam dé tao ra axit (1R*2R*)-2-((3-((1-(4-clophenyl)-2-ox0-2-(6-
(triflometoxy)indolin-1-yl)etyl)amino)-5-
metoxyphenoxy)metyl)xyclopropancarboxylic (Hop chit 6A, 780 mg). Hai chit
ddng phan 14p thé dugc tach bing SFC khong di ximg (Pha 6n dinh: Chiralcel®
OD-H 5 um 250 x 30 mm, pha dong: 55% COy, 45% iPrOH) dé tao ra, sau khi hoa
ran tir heptan/diisopropyl ete, chéit déng phan lap thé th( nhat duoc rira giai 6AA
(123 mg) va chét ddng phan lap thé thi hai dugc rira gidi 6AB (125 mg).

ChAt ddng phan lap thé 6AA:

I'H NMR (500 MHz, DMSO-de) & ppm 0,75 - 0,96 (m, 1 ) 1,00 — 1,07 (m, 1
H) 1,44 - 1,57 (m, 1 H) 1,57 - 1,70 (m, 1 H) 3,09 - 3,27 (m, 2 H) 3,62 (s, 3 H) 3,69
(br dd, J=10,25, 7,72 Hz, 1 H) 3,80 - 3,95 (m, 1 H) 4,00 — 4,09 (m, 1 H) 4,39 - 4,65
(m, 1 H) 5,57 (br d, J=8,51 Hz, 1 H) 5,76 (s, 1 /) 5,95 (s, 1 H) 5,97 (s, 1 H) 6,46
(br d, J=8,83 Hz, 1 H) 7,02 (br d, /=8,20 Hz, 1 H) 7,34 (d, /=8,20 Hz, 1 H) 7,44 (d,
J=8,51 Hz, 2 H) 7,55 (br d, J=8,20 Hz, 2 H) 8,04 (brs, 1 H) 12,02 (brs, 1 H)

LC/MS (phuong phap LC-C): Rt 2,95 phut, MH" 591

[a]p?: -78,0° (c 0,282, DMF)
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SFC khong ddi xtmg (phuong phap SFC-G): R¢ 1,08 phut, MH" 591 d¢ tinh
sanh khong dbi xtng 99,82%.

Chét ddng phan 14p thé 6AB:

I'H NMR (500 MHz, DMSO-ds) 8 ppm 0,79 - 0,90 (m, 1 H) 1,00 — 1,08 (m, 1
H) 1,43 - 1,57 (m, 1 H) 1,57 - 1,72 (m, 1 H) 2,95 - 3,27 (m, 2 H) 3,62 (s, 3 H) 3.63 -
3,78 (m, 1 H) 3,78 - 3,98 (m, 1 H) 4,00 — 4,09 (m, 1 H) 4,29 - 4,65 (m, 1 H) 5,57 (br
d, J=8,83 Hz, 1 H) 5,76 (br s, 1 H) 5,95 (s, 1 H) 5,96 (s, 1H) 6,46 (br d, /=8,51 Hz,
1 H) 7,01 (br d, J=7,57 Hz, 1 H) 7,34 (br d, /=7,88 Hz, 1 H) 7,44 (br d, /=788 Hz,
2 H) 7,55 (br d, J=7,88 Hz, 2 H) 8,04 (brs, 1 H) 11,88 (brs, 1 H)

LC/MS (phuong phap LC-C): R¢ 2,95 phut, MH" 591
[a]p2%: +12,9° (¢ 0,272, DMF)

SFC khéng déi xtmg (phwong phap SFC-G): Re 1,87 phut, MH" 591 d6 tinh
sanh khong ddi xtimg 99,55%.

Vi du 6B: tdng hop axit ((18*,25%)-2-((3-((1-(4-clophenyl)-2-0x0-2-(6-
(triflometoxy) indolin-1-yl)etyl)amino)-5-metoxyphenoxy)metyl)-
xyclopropancarboxylic (Hop chit 6B) va tach thanh céc chédt dong phan lap thé
6BA va 6BB
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Chét ddng phan 13p thé 6BA va 6BB
Tong hgp chat trung gian 6g:

HOn hop chua 2-bromo-2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-
yDetanon 1c¢ (405 mg, 0,932 mmol), (1S*2S*)-metyl 2-((3-amino-5-
metoxyphenoxy)metyl)xyclopropancarboxy1atmetoxyphenoxy)metyl)xyclopropyl)a
xetat 6e (371 mg, 1,398 mmol) va diisopropyletylamin (321 pL, 1,864 mmol) trong
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CH3CN (12 mL) duoc khudy & 80°C trong 48 gid. Dung méi duge cd dac dudi ap
suét giam. Da/nude duge thém va hdn hop nay duoc chiét bang EtOAc. Lép hitu co
duoc ria béng nude, duge lam khd béng MgSO0y4, duge loc, va duge cb dac dudi ap
sudt giam. Chat cin duoc tinh ché bang sic ky cot trén silica gel (25-30 pm, 40 g,
heptan/EtOAc 80/20). Cac phan doan san pham dugc gop lai va duoc lam bay hoi
dusi ép sudt giam dé tao ra (15*28%)-metyl 2-((3-((1-(4-clophenyl)-2-0x0-2-(6-
(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)metyl)-
xyclopropancarboxylat 6g (580 mg).

Tdng hop hop chét 6B va tach khong ddi ximg thanh cac chét ddng phan 1ap thé
6BA va 6BB:

LiOH monohydrat (203 mg, 4,846 mmol) trong nudec (10 mL) dugc thém
timg giot vao dung dich chira (15*,25%*)-metyl 2-((3-((1-(4-clophenyl)-2-oxo0-2-(6-
(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)metyl)
xyclopropancarboxylat 6g (600 mg, 0,969 mmol) trong THF (10 mL). Hon hop
phan ung duoc khudy & nhiét d§ trong phong trong 7 gio. 3N HCI duge thém aé
axit hoa dung dich, va hdn hop nay duoc chiét bang EtOAc. Céc 16p hitu co gdp lai
duoc 1am khé bing MgSOs, duge loc, va duoc cb ddc dudi p sudt giam. Chat can
duoc tinh ché bang séc ky cot trén silica gel (20-45 pm, 40 g, heptan/EtOAc 80/20).
Céc phan doan san phém duoc gop lai va dugc lam bay hoi duéi ap suét giam dé tao
ra axit  (1S8*28%)-2-((3-((1 -(4-clophenyl)-2-ox0-2-(6-(triflometoxy)indolin-1-
yDetyl)amino)-5-metoxyphenoxy)metyl) xyclopropancarboxylic (Hop chét 6B, 348
mg). Hai chét ddng phan lap thé duge tich bang SFC khong doi xtmg (Pha 6n dinh:
Chiralcel® OD-H 5 pm 250 x 30 mm, pha dong: 55% COz, 45% iPrOH) dé tao ra,
sau khi hod rén tir heptan/diisopropyl ete, chét ddng phan 1ap thé tht nhit duoc ria
giai 6BA (109 mg) va chét ddng phan lap thé thir hai duoc rira giai 6BB (102 mg).

ChAt ddng phan lap thé 6BA:

'L NMR (500 MHz, DMSO-ds) § ppm 0,73 - 0,98 (m, 1 H) 0,98 - 1,08 (m, 1
H) 1,49 - 1,58 (m, 1 H) 1,58 - 1,71 (m, 1 H) 3,00 - 3,27 (m, 2 H) 3,61 (s, 3 H) 3,68
(dd, J=10,40, 7,57 Hz, 1 H) 3,84 (dd, J=10,56, 6,15 Hz, 1 H) 4,00 - 4,08 (m, 1 H)
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4,50 - 4,57 (m, 1 H) 5,57 (d, J=8,83 Hz, 1 H) 5,75 (s, 1 H) 5,95 (s, 1 H) 5,96 (s, 1H)
6,46 (br d, J=8,83 Hz, 1 H) 7,01 (br d, /~7,25 Hz, 1 H) 7,33 (d, /=7,88 Hz, 1 H)
7.44 (d, J=8,51 Hz, 2 H) 7,55 (d, J=8,51 Hz, 2 H) 8,03 (s, 1 H) 12,26 (br's, 1H)

LC/MS (phuong phép LC-D): R, 2,82 phiit, MH* 591
[a]p2: -12,5° (c 0,28, DMF)

SFC khong dbi xtng (phuong phap SFC-G): R: 1,10 phut, khong ¢6 MH", do
tinh sanh khong d6i xtmg 100%.

Chét ddng phan 1ap thé 6BB:

'H NMR (500 MHz, DMSO-ds) & ppm 0,78 - 0,95 (m, 1 H) 1,00 -1,08 (m,
1H) 1,48 - 1,59 (m, 1 1) 1,59 - 1,68 (m, 1 H) 2,91 - 3,25 (m, 2 H) 3,61 (s, 3 H) 3,68
(br dd, J=10,40, 7,57 Hz, 1 H) 3,84 (dd, J=10,56, 6,15 Hz, 1 H) 4,00- 4,09 (m, 1 H)
4.30 - 4,58 (m, 1 H) 5,57 (d, J=8,83 Hz, 1 H) 5,75 (s, 1 H) 5,95 (s, 1 H), 5,96 (s, 1H)
6,45 (br d, J=8,83 Hz, 1 H) 7,01 (br d, J=7,88 Hz, 1 H) 7,33 (d, /=8,20 Hz, 1 H)
7.44 (d,J=8,20 Hz, 2 H) 7,55 (d, J=8,20 Hz, 2 H) 8,03 (s, 1 H) 12,11 (br's, 1 H)

LC/MS (phuong phap LC-D): R 2,81 phat, MH" 591
[a]p?: +81,4° (¢ 0,28, DMF)

SFC khong dbi xtg (phuong phap SFC-G): R 1,87 phit, khong c6 MH", @6
tinh sanh khong d6i xtmg 99,02%.

Vi du 7: téng hop axit (1r,3r)-3-(3-((1-(4-clophenyl)-2-0xo-2-(6-(triﬂometoxy)
indolin-l—yl)etyl)amino)-S-metoxyphenoxy)xyclobuten-carboxylic (Hop chat 7) va
tach thanh cac chit ddng phan d6i quang 7A va 7B
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Tbng hop chét trung gian 7a:

Trong dong chdy Na, dung dich chura etyl 3-hydroxyxyclobutancarboxylat
[17205-02-6] (1 g, 6,936 mmol) trong CH2Cl> (30 mL) dugc thém pyridin (0,838
mL) va tosyl anhydrit (2,49 g, 7,63 mmol). Hon hop nay duge khudy qua dém &
nhiét do trong phong. Hon hop nay duge cd dic trong chan khong, duoc tao huyén
phu trong dietyl ete (200 mL) va dugc rira bang 0,5M axit clohydric (60 mL x 2 lan),
dung dich bdo hoa cua natri hydro carbonat (60 mL x 2 14n), nuée (60 mL) va nuée
mubi (50 mL). Dung dich duoc lam khd bang natri sulfat, dugc loc va duge cd déc
duéi ap suét giam 2 tao ra etyl 3-(tosyloxy)xyclobutancarboxylat 7a (2,0 g).

Téng hop chit trung gian 7b:

Etyl 3-(tosyloxy)xyclobutancarboxylat 7a (1,94 g, 6,504 mmol) duoc thém
ting giot vao hdn hop chita 3-metoxy-5-nitrophenol [7145-49-5] (1,0 g, 5,912
mmol) va K2CO3 (981 mg, 7,095 mmol) trong DMF (10 mL). Hon hop nay dugc
khudy & 80°C trong 16 gio. Hon hop nay dugc pha loang bing nude va duge chiét
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bang EtOAc. L&p hitu co dugc rira bang nudc, duge lam khd bang MgS0s, duge
loc va dung méi duoc 1am bay hoi dudi p suat giam. Viéc tinh ché duge tién hanh
bing sic ky nhanh trén silica gel (15-40 pm, 80 g, heptan/EtOAc 95/5 dén 85/15).
Céc phan doan tinh khiét duoc gdp lai va duge lam bay hoi dén kho dé tao ra
(1r,3r)-etyl 3-(3—metoxy-5-nitrophenoxy)xyclobutancarboxylat 7b (1,1 g).

Tbng hop chét trung gian 7c:

Dung dich chira (1r,3r)-etyl 3-(3-metoxy-5-nitrophenoxy)
xyclobutancarboxylat 7b (1,1 g, 3,725 mmol) trong EtOH (20 mL) chtra lugng xtc
téc 10% Pd/C (396 mg, 0,373 mmol) dugc hydro hoa dudi p sudt khi quyén Hy &
nhiét d6 trong phong trong 4 gio. Chét xtic tac duoc loai bé bang cach loc qua
miéng Celite® ngén va banh loc dugce rira nhiéu 1an bang MeOH. Céc dich loc gbp
lai dugc lam bay hoi dudi ép suit giam dé tao ra (1r,3r)-etyl 3-(3-amino-5-
metoxyphenoxy)xyclobutancarboxylat 7¢ (920 mg). Hop chit duoc st dung nhu

vay cho bude tiép theo.
Tbng hop chét trung gian 7d:

Hdén hop chua 2-br0mo-2-(4-clophenyl)-1-(6-(triﬂ0metoxy)indolin—1-yl)
etanon lc (1,072 g, 2,467 mmol), (1r,3r)-etyl ~ 3-(3-amino-5-metoxy-
phenoxy)xyclobutancarboxylat 7¢ (720 mg, 2,714 mmol) va diisopropyletylamin
(850 pL, 4,934 mmol) trong CH3CN (32 mL) duogc khudy & 60°C trong 4 ngay. Hon
hop nay dugc pha loang bang nudc va duge chiét bang EtOAc. Lép hitu co dugce
raa bﬁng 1N HCI va nuéc mubi, duge lam khod bang MgSOs, dugc loc va dung moi
dugc 1am bay hoi trong chan khong 8 tao ra (1r,37)-etyl 3-(3-((1-(4-clophenyl)-2-
oxo-2—(6—(triﬂometoxy)indolin—1—yl)etyl)amino)-S-
metoxyphenoxy)xyclobutancarboxylat 7d (1,6 g), dugc st dung nhu véy cho budc
tiép theo.

Téng hop hop chét 7 va tach khong ddi xing thanh céc chit ddng phan ddi quang
7A va TB:
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& 0°C, LiOH monohydrat (325 mg, 7,75 mmol) duoc thém timg phan vao
dung dich chaa (1r,3r)-etyl 3-(3-((1-(4-clophenyl)-2-ox0-2-(6-(triflometoxy)-
indolin-1-yl)etyl)amino)-5-metoxyphenoxy)xyclobutancarboxylat 7d (1,6 g, 2,585
mmol) trong THF/nude/MeOH (1/1/1) (30 mL). Hon hop phan tmg duoc khudy &
nhiét do trong phong trong 4 gio. Hon hop nay dugc pha lodng bang nude va 3N
HCI duoc thém dé axit hod dung dich. Hon hop nay duge chiét bang EtOAc. Céc
16p hitu co gdp lai dugc lam khd bﬁng MgS0s, duge loc, va dugc co dac dudi ap
suit giam. Chét can duoc tinh ché bang sic ky cdt trén silica gel (15-40 um, 80 g,
CH,Cl/MeOH 100/0 dén 98/2). Cac phan doan san pham dugc gop lai va duoc lam
bay hoi du6i ap suét giam dé tao ra axit (17,37)-3-(3-((1-(4-clophenyl)-2-ox0-2-(6-
(triflometoxy)  indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)xyclobuten-carboxylic
(Hop chat 7, 1,16 g). Hai chét ddng phan d6i quang dugc tach bang SFC khong a6i
xtng (Pha 4n dinh: Chiralcel® OD-H 5 pm 250 x 30 mm, pha dong: 55% COz2, 45%
MeOH) d tao ra, sau khi hoa rén ti heptan/diisopropyl ete, chét dong phan a6i
quang thir nhat duoc rira giai 7A (358 mg) va chat ddng phan dbi quang thr hai
duoc rira giai 7B (388 mg).

Hop chét 7:

' NMR (500 MHz, DMSO-ds) 8 ppm 2,19 - 2,30 (m, 2 H) 2,57 (qd, J=6.8,
3,6 Hz, 2 H) 2,95 - 3,05 (m, 1 H) 3,08 - 3,27 (m, 2 H) 3,61 (s, 3 H) 4,03 (td, J/=10,4,
7.3 Hz, 1 H) 4,53 (td, J=10,4, 6,3 Hz, 1 H) 4,68 (quin, J=6,7 Hz, 1 H) 5,54 (d, /=8.5
Hz, 1 H) 5,62 (s, 1 H) 5,85 (s, 1 H) 5,92 (s, 1 H) 6,53 (d, /=8,5 Hz, 1 H) 7,01 (br d,
J=7.9 Hz, 1 H) 7,33 (d, /=8,2 Hz, 1 H) 7,45 (d, /=8,2 Hz, 2 H) 7,55 (d, /=8,5 Hz, 2
H) 8,04 (s, 1 H) 12,34 (brs, 1 H)

LC/MS (phuong phap LC-C): R 2,95 phut, MH" 591
Chét ddng phan d6i quang 7A:

I{ NMR (500 MHz, DMSO-ds) 8 ppm 2,20 - 2,28 (m, 2 H) 2,53 - 2,60 (m, 2
1) 2,95 - 3,04 (m, 1 H) 3,07 - 3,26 (m, 2 H) 3,60 (s, 3 H) 4,03 (td, /=10.4, 7.3 Hz, 1
H) 4,52 (td, J=10,2, 63 Hz, 1 H) 4,67 (t, J=6,8 Hz, 1 H) 5,53 (d, /=8,5 Hz, 1 1)
5.61 (t, J=2,0 Hz, 1 H) 5,84 (s, 1 H) 5,91 (s, 1 H) 6,52 (d, J=8,5 Hz, 1 H) 7,01 (dd,
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J=8.2. 1,6 Hz, 1 H) 7,33 (d, /=8,2 Hz, 1 H) 7,44 (d, J=8,5 Hz, 2 H) 7.55 (d, J=8.5
Hz, 2 H) 8,03 (s, 1 H) 12,24 - 12,40 (m, 1 H)

LC/MS (phuong phap LC-C): Ry 2,96 phut, MH' 591
[a]p; -41,6° (c 0,298, DMF)

SFC khong ddi xing (phuong phap SFC-H): R 1,25 pht, MH* 591, d6 tinh
sanh khong ddi xing 100%.

Chét ddng phan d6i quang 7B:

'H NMR (500 MHz, DMSO-ds) 8 ppm 2,19 - 2,28 (m, 2 H) 2,57 (qd, /=6.8,
3.9 Hz, 2 H) 2,95 - 3,04 (m, 1 H) 3,08 - 3,25 (m, 2 H) 3,60 (s, 3 H) 4,03 (td, /=105,
7.1 Hz, 1 H) 4,53 (td, /=10,4, 6,3 Hz, 1 H) 4,67 (quin, J/=6,7 Hz, 1 H) 5,53 (d, /=85
Hz 1 H) 5,61 (t, /=2,0 Hz, 1 H) 5,84 (s, 1 H) 5,91 (s, 1 H) 6,52 (d, /=85 Hz, 1 H)
7.01 (dd, J=8,0, 1,4 Hz, 1 H) 7,33 (d, J=8,2 Hz, 1 H) 7,44 (d, J=8,5 Hz, 2 H) 7,55 (4,
J=8.5 Hz, 2 H) 8,03 (s, 1 H) 12,32 (br's, 1 H)

LC/MS (phuong phap LC-C): R¢ 2,95 phut, MH" 591
[a]p2: +43,7° (c 0,332, DMF)

SFC khong d6i xtmg (phuong phap SFC-H): R¢ 2,05 phut, MH" 591, d06 tinh
sanh khong d6i ximg 100%.

Vi du 8: tdng hop axit (1s,3s)-3-(3-((1-(4-clophenyl)-2-oxo-2-(6—(triﬂometoxy)
indolin—l-yl)etyl)amino)-S-metoxyphenoxy)xyclobuten-carboxylic (Hop chat 8) va
tach thanh cac chit ddng phan d6i quang 8A va 8B
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Téng hop chét trung gian 8a:

Trong dong chay Nz, dung dich chta  (1r3r)-etyl  3-
hydroxyxyclobutancarboxylat [160351-88-2] (1,86 g, 12,901 mmol) trong CH2CL
(50 mL) dugc thém pyridin (1,56 mL) va tosyl anhydrit (4,63 g, 14,192 mmol). Hon
hop nay duoc khudy trong 6 gid ¢ nhiét d trong phong. Hon hop nay dugce co dic
trong chan khong, dugc tao huyén phu trong dietyl ete (200 mL) va duoc rira bang
0,5M axit clohydric (60 mL x 2 1an), dung dich bdo hoa clia natri hydro carbonat
(60 mL x 2 lan), nuéc (60 mL) va nude mudi (50 mL), va sau d6 duge lam kho
béng natri sulfat, dugc loc va dugc cd dac dudi ép sult giam dé tao ra (17,3r)-etyl 3-
(tosyloxy)xyclobutancarboxylat 8a (3,97 g). Hop chét dugce st dung nhu vay cho

bude tiép theo.

Tbng hop chét trung gian 8b:
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(1r,3r)-etyl 3-(tosyloxy)xyclobutancarboxylat 8a (3,85 g, 12,904 mmol)
duoc thém timg giot vao hdn hop chita 3-metoxy-5-nitrophenol [7145-49-5] (1,98 g,
11,73 mmol) va K2COs (1,95 g, 14,07 mmol) trong DMF (20 mL). Hon hop nay
duoc khudy & 80°C trong 16 gio. Hon hop nay duge pha lodng bang nudc va duge
chiét bang EtOAc. Lép hitu co duoc rira bang nude, duoc lam kho bang MgSOs,
duoc loc va dung mdi duge 1am bay hoi dudi ap suét giam. Viéc tinh ché duoc tién
hanh bang sic ky nhanh trén silica gel (15-40 pm, 120 g, heptan/EtOAc 95/5 dén
85/15). Céac phan doan tinh khiét duoc gop lai va duge 1am bay hoi dén kho dé tao
ra (1s,3s)-etyl 3-(3 -metoxy-5-nitrophenoxy)xyclobutancarboxylat 8b (2,04 2).

Tbng hop chét trung gian 8c:

Dung dich chua (1s,3s)-etyl 3-(3-metoxy-5-nitrophenoxy)
xyclobutancarboxylat 8b (2,04 g, 6,908 mmol) trong EtOH (50 mL) chtra luong xtc
thc 10% Pd/C (735 mg, 0,691 mmol) dugc hydro hoa dudi 4p suat khi quyén Hz &
nhiét dd trong phong trong 4 gio. Chét xtc tac duogc loai bo béng cach loc qua
miéng Celite® ngén va banh loc dugc rura nhidu 14n bang EtOH. Cac dich loc gop
lai duoc lam bay hoi dudi ap sudt giam dé tao ra (1s,3s)-etyl 3-(3-amino-5-
metoxyphenoxy)xyclobutancarboxylat 8¢ (1,8 g). Hop chit duoc st dung nhu vy

cho buée tiép theo.
Tbng hop chét trung gian 8d:

HOn hop chua 2-bromo-2-(4-clopheny1)-1-(6-(triﬂometoxy)indolin-1-yl)
etanon lc (1,5 g, 3,462 mmol), (1s,3s)-etyl 3-(3-amino-5-metoxyphenoxy)
xyclobutancarboxylat 8¢ (870 mg, 3,462 mmol) va diisopropyletylamin (1,19 mL,
6,924 mmol) trong CH3CN (30 mL) duogc khudy & 80°C trong 16 gio. Hon hop nay
duogc pha lodng bang nudc va dugce chiét bang EtOAc. Lép hitu co duge rua béang
1N HCI va nuéc mudi, duge 1lam khd bang MgSO4, dugc loc va dung moi duge lam
bay hoi trong chan khong. Hop chit duoc két tinh tt CHsCN/Et0 @& tao ra chét
trung gian 8 (phan doan 1, 820 mg). Dich loc duoc ¢d dac dudi ap sudt giam dé tao

ra mot mé khac cua chét trung gian thd 8 (phén doan 2, 1 g).
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Phéan Ung dugc thuc hién 2 lan bit dau tir 692 mg (1,592 mmol) cia 1¢ (sir
dung cung didu kién phan tmg nhu duge mo ta trén ddy). San pham phan tmg dugc
két tinh tir EO dé tao ra chét trung gian 8 (phan doan 3, 400 mg). Dich loc duoc co
dac dudi ap suét giam dé tao ra mdt mé khac cta chét trung gian 8 (phén doan 4,
600 mg). Céc phan doan 2 va 4 dugc gdp lai va dugc tinh ché bang sic ky nhanh
trén silica gel (15-40 pm, 80 g, heptan/EtOAc 90/10 dén 70/30). C4c phan doan tinh
khiét duoc gop lai va duoc 1lam bay hoi dén kho dé tao ra phan doan 5 (250 mg).
Céac phan doan 1, 3 va 5 dugc gdp lai va duoc lam khd dé tao ra (1s,3s)-etyl 3-(3-
((1-(4-clophenyl)-2-ox0-2-(6~(triflometoxy)indolin-1 -yl)etyl)amino)-5-
metoxyphenoxy)xyclobutancarboxylat 8d (1,53 g).

Tbng hop hop chét 8 va tach khong dbi xing thanh cac chét déng phan d6i quang
8A va 8B:

& 0°C, LiOH monohydrat (318 mg, 7,58 mmol) dugc thém tung phﬁn vao
dung dich chua (1s,3s5)-etyl 3-(3-((1-(4-clophenyl)-2-0x0-2-(6-(triflometoxy)-
indolin-l-yl)etyl)amino)-S-metoxyphenoxy)xyclobutancarboxylat 8d (1,53 g, 2,529
mmol) trong THF/nuéc/MeOH (1/1/1) (30 mL). Hon hop phan tng dugc khudy &
nhiét d trong phong trong 4 gio. Hon hop nay duoc pha lodng bang nudc va 3N
HCI duge thém dé axit hod dung dich. Hon hop nay duge chiét bang EtOAc. Céac
16p hitu co gdp lai duoc lam kho bang MgSOs, dugc loc, va dugc ¢d déc dudi ap
sudt giam. Chét can duoc tinh ché bang sic ky cot trén silica gel (15-40 pm, 40 g,
CH,Cl/MeOH 100/0 dén 98,5/1,5). Cac phén doan tinh khiét duoc gop lai va duoc
lam bay hoi duéi ap sudt giam dé tao ra axit (1s,3s)-3-(3-((1-(4-clophenyl)-2-ox0-2-
(6-(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)xyclobutancarboxylic
(Hop chét 8, 1,26 g). Hai chit ddng phén d6i quang duge tach bang SFC khong dbi
xtng (Pha 4n dinh: Chiralcel® OD-H 5 pm 250 x 20 mm, pha dong: 55% CO2, 45%
EtOH) dé tao ra, sau khi hod ran tir ete/diisopropyl ete, chét déng phan d6i quang
thir nhat duogc rira gidi 8A (442 mg) va chét ddng phan d6i quang tht hai duoc rira
giai 8B (433 mg).

Hop chit 8:

-55-



39098

'H NMR (500 MHz, DMSO-dé) & ppm 2,03 - 2,13 (m, 2 H) 2,57 - 2,66 (m, 2
H) 2,66 - 2,76 (m, 1 H) 3,08 - 3,26 (m, 2 H) 3,61 (s, 3 H) 4,04 (td, /=10,2, 7,3 Hz, 1
H) 4,44 - 4,58 (m, 2 H) 5,54 (d, J=8,5 Hz, 1 H) 5,66 (s, 1 H) 5,87 (s, 1 H) 5,94 (s, 1
H) 6,49 (d, J=8,5 Hz, 1 H) 7,02 (br d, J=8,2 Hz, 1 H) 7,34 (d, J=8,2 Hz, 1 H) 7,45
(d, J=8,2 Hz, 2 H) 7,55 (d, J=8,2 Hz, 2 H) 8,04 (s, 1 H) 12,27 (brs, 1 H)

LC/MS (phuong phép LC-C): Rt 2,90 phut, MH" 591
Chét ddng phan d6i quang 8A:

IF{ NMR (500 MHz, DMSO-ds) 8 ppm 2,01 - 2,14 (m, 2 H) 2,55 - 2,72 (m, 3
H) 3,08 - 3,24 (m, 2 H) 3,61 (s, 3 H) 4,04 (td, J=10,4, 7.3 Hz, 1 H) 4,41 - 4,57 (m, 2
H) 5,54 (d, J=8,8 Hz, 1 H) 5,66 (s, 1 H) 5,86 (s, 1 H) 5,93 (s, 1 H) 6,48 (br d, /=8.8
Hz, 1 H) 7,01 (br d, J=8,2 Hz, 1 H) 7,33 (d, J=8,2 Hz, 1 H) 7,44 (d, J=8,5 Hz, 2 H)
7,55 (d, J=8,2 Hz, 2 H) 8,03 (s, 1 H)

LC/MS (phuong phap LC-C): Rt 2,90 phut, MH" 591
[a]p?0: -47,1° (¢ 0,274, DMF)

SFC khong d6i xtng (phuong phap SFC-I): Ry 1,18 phut, MH" 591, d¢ tinh
sanh khong ddi xtmg 100%.

Chét ddng phan d6i quang 8B:

IHL NMR (500 MHz, DMSO-dé) & ppm 2,02 - 2,13 (m, 2 H) 2,55 - 2,70 (m, 3
H) 3,06 - 3,25 (m, 2 H) 3,61 (s, 3 H) 4,04 (td, /=10,2, 7,3 Hz, 1 H) 4,39 - 4,57 (m, 2
H) 5,54 (d, J=8,8 Hz, 1 H) 5,66 (s, 1 H) 5,86 (s, 1 H) 5,93 (s, 1 H) 6,48 (br d, /=838
Hz, 1 H) 7,01 (br d, J=7,9 Hz, 1 H) 7,33 (d, /=8,2 Hz, 1 H) 7,44 (d, /=8,2 Hz, 2 H)
7,55 (d, J=8,5 Hz, 2 H) 8,03 (s, 1 H)

LC/MS (phuong phép LC-C): R¢ 2,91 phut, MH" 591
[a]p2: +40,0° (¢ 0,25, DMF)

SFC khéng di ximg (phuong phap SFC-I): Rt 2,16 phut, MH" 591, d¢ tinh
sanh khong ddi ximg 100%.
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Vi du 9: tdng hop axit 3—((3-((1-(4-clophenyl)-2-oxo-2-(6-(triﬂometoxy)-indolin—1-
yl)etyl)amino)-S-metoxyphenoxy)metyl)bixyc10[1 .1.1]pentan-1-carboxylic(Hop
chét 9) va tach khong db6i xtmg thanh céac chét ddng phan d6i quang 9A va 9B
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Tbng hop chét trung gian 9a:

3-Metoxy-5-nitrophenol [7145-49-5] (1,1 g, 6,4 mmol), di-fert-butyl
azodicarboxylat (TBAD, 1,65 g, 7,04 mmol) va triphenylphosphin (2,35 g, 8,96
mmol) duoc hoa tan trong THF khd (25 mL) & nhiét do trong phong trong khi
quyén Na. Dung dich chia metyl 3-(hydroxylmetyl)bixyclo[1.1.1]pentan-1-
carboxylat [180464-87-3] (1,0 g, 6,4 mmol) trong THF khd (5 mL) dugc thém ting
giot (tod nhiét). Hon hop phan ting duogc khudy & nhiét do trong phong trong 3 gio.
Dung mdi dugc 1am bay hoi dudi ap suit giam va diu mau vang con lai dugc tinh
ché bing sic ky cot trén silica gel (100 g) st dung gradien
EtOAc:EtOH(3:1)/heptan tir 0/100 dén 50/50. Cac phan doan san phdm dugc gdp
Jai va duoc lam bay hoi dudi 4p suét giam. Chat cin duoc nghién nho véi lugng nho
Et,0. Chét rén duoc loc ra va dugce rira br?mg luong nho EtO va duogc lam kho trong
chan khong o 50°C aé tao ra metyl 3-((3-metoxy-5-
nitrophenoxy)metyl)bixyclo[1.l.l]pentan-l-carboxylat 9a (1,06 g).
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Tbng hop chét trung gian 9b:

Dung dich chira metyl 3-((3-metoxy-5-nitrophenoxy)metyl)
bixyclo[1.1.1]pentan-1-carboxylat 9a (1,06 g, 3,44 mmol) trong MeOH (150 mL)
chtra lugng xtc tac 10% Pd/C (366 mg, 0,34 mmol) dugc hydro hoa du6i ap suét
khi quyén H & nhiét d¢ trong phong trong 10 phut. Chét xtc tac duge loai bo bang
cach loc qua miéng Celite® ngén trong khi quyén Nz va banh loc dugc ria nhiéu
14n bing MeOH. Cac dich loc gp lai duge lam bay hoi dé tao ra metyl 3-((3-
amino-S-metoxyphenoxy)metyl)bixyc10[1.1.1]pentan-1-carboxy1at 9 (961 mg)
duéi dang dau mau den dugc sir dung ma khong cAn tinh ché thém trong budc tiép

theo.
Tbng hop chét trung gian 9c:

Hon hgp chua 2-bromo-2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-yI)
etanon 1lc (1,16- g, 2,67 mmol), metyl 3-((3-amino-5-metoxyphenoxy)
metyl)bixyclo[1.1.1]pentan-1-carboxylat ~ 9b (961 mg, 3,47 mmol) va
diisopropyletylamin (689 pL, 4,0 mmol) trong CH3CN (50 mL) dugc khudy & 80°C
qua dém. Dung mdi dugc lam bay hoi dudi &p suét giam va chét can duge hoa tan
trong CH2Clz. Dung dich hitu co dugce rua bang 1N HCI va nudc, duge lam kho
béng MgS0s4, dugc loc, va dugce lam bay hoi dudi ép suét giam. Chét can dugc tinh
ché bing sic ky cot trén silica gel (100 g) st dung gradien
EtOAc:EtOH(3:1)/heptan tir 0/100 dén 50/50. Cac phan doan san pham duoc gdp
lai va dugc lam bay hoi dudi ap sult giam. Chét can duoc tao huyén phu trong
luong nhé heptan/EtOAc 10/1 va chét ran duoc loc ra va dugc rira béng luong nho
heptan. Cac chit rdn duoc lam kho trong chén khéng ¢ 50°C dé tao ra metyl 3-((3-
((1-(4-clophenyl)-2-o0x0-2-(6-( triflometoxy)indolin-1-yl)etyl)amino)-5-
metoxyphenoxy)metyl) bixyclo[1.1.1]pentan -1-carboxylat 9¢ (1,21 g) dudi dang

bot mau trang.
Tbng hop hop chat 9 va tach thanh céc chit ddng phan d6i quang 9A va 9B:

LiOH (92 mg, 3,84 mmol) dugc thém vao dung dich chira metyl 3-((3-((1-(4-
clophenyl)—2-oxo-2-(6-(triﬂ0metoxy)indolin- 1-y])etyl)amino)-5-metoxyphenoxy)
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metyl)bixyclo[1.1.1]pentan-1-carboxylat 9¢ (1,21 g, 1,92 mmol) trong hdn hop
dung mbi chira MeOH (20 mL), THF (40 mL) va nudc (20 mL). Hon hop phéan g
duoc khudy & nhiét do trong phong trong 4 gio. IN HCI (1 mL) duoc thém va cac
chit bay hoi hitu co dugc lam bay hoi dudi ap sult giam. Hon hop nudce con lai
duge pha lodng bing nuéc, duge axit hod bang 1N HCI dén d6 pH=2, va dugc chiét
2 14n bang Et,0. Céc 16p hitu co gop lai dugc lam kho bang MgS0s, duge loc, va
duoc lam bay hoi dudi ap suét giam. Chét can duoc lam kho trong chan khong &
50°C dé tao ra axit 3-((3-((1-(4-clophenyl)-2-0x0-2-(6-(triflo-metoxy)indolin-1-
yl)etyl)amino)-5-metoxyphenoxy)metyl)bixyclo[1.1. 1]pentan-1-carboxylic ~ (Hop
ch4t 9, 1,06 g) dudi dang chét rdn mau vang nhat.

Céc chit ddng phan dbi quang ctia hop chat 9 (994 mg) dugc tach bang SFC
khong dbi xtng didu ché (Pha 6n dinh: Chiralcel® Diacel OD 20 x 250 mm, pha
d6ng: CO2, EtOH + 0,4% iPrNH>). Céc phan doan san phém duoc gop lai va duoc
lam bay hoi dudi ap sudt giam. San pham thi nhét duoc rira gidi dugc phén tach
gifta EtOAc va nuée. 1N HCI dugce thém va cac 16p duoc tach. Lép nude lai duge
chiét bing EtOAc. Cac 16p hitu co gdp lai duge lam khod bang MgSO4, dugc loc,
dugc lam bay hoi dudi ap sudt giam va dugc lam kho trong chan khong & 50°C dé
tao ra chat ddong phan d6i quang 9A (353 mg). San phim tht hai dugc rira giai dugc
phan tach giita EtOAc va nude. IN HCI duge thém va céc 16p dugc tach. Lop nude
lai duoc chiét b%mg EtOAc. Cac 16p hitu co gdp lai duge lam kho bang MgSOy4,
duoc loc, dugc lam bay hoi dudi ap sudt giam va duoc lam khd trong chén khong ¢

50°C dé tao ra chit dong phan dbi quang 9B (193 mg).
Hop chét 9:

1 NMR (360 MHz, DMSO-ds) & ppm 1,92 (s, 6 H) 3,06 - 3,27 (m, 2 H)
3,62 (s, 3 H) 3,87 (s, 2 H) 4,06 (td, J=10,3, 7,1 Hz, 1 H) 4,52 (td, /=102, 6,6 Hz, 1
H) 5,58 (d, J=8,8 Hz, 1 H) 5,75 (t, /=2,0 Hz, 1 H) 5,92 - 5,97 (m, 2 H) 6,46 (d,
J=9.1 Hz, 1 H) 7,01 (dd, J=8,2, 1,6 Hz, 1 H) 7,34 (d, /=8,1 Hz, 1 H) 7,41 - 747 (m,
2 H) 7,51 - 7,58 (m, 2 H) 8,03 (brs, 1 H) 12,37 (brs, 1 H)

LC/MS (phuong phap LC-A): Ry 1,09 phut, MH* 617
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Chét ddng phan d6i quang 9A:

'H NMR (360 MHz, DMSO-ds) 8 ppm 1,92 (s, 6 H) 3,07 - 3,25 (m, 2 H)
3,61 (s, 3 H) 3,87 (s, 2 H) 3,98 - 4,11 (m, 1 H) 4,51 (td, /=10,2, 6,4 Hz, 1 H) 5,57 (d,
J=8.8 Hz, 1 H) 5,75 (t, J=2,0 Hz, 1 H) 5,92 - 5,96 (m, 2 H) 6,46 (d, J=9,1 Hz, 1 H)
7.01 (dd, J=8,1, 1,5 Hz, 1 H) 7,33 (d, J=8,1 Hz, 1 H) 7,44 (d, J=8,4 Hz, 2 H) 7,50 -
759 (m, 2 H) 8,03 (br's, 1 H) 12,37 (brs, 1 H)

LC/MS (phuong phap LC-B): R¢ 1,91 phut, MH" 617
[a]p?: -43,6° (c 0,5, DMF)

SFC khong dbi xtmg (phuong phap SFC-D): Rt 5,26 phut, MH" 617 d¢ tinh
sanh khong d6i xting 98,6%.

Chét ddng phan d6i quang 9B:

1 NMR (360 MHz, DMSO-ds) & ppm 1,93 (s, 6 H) 3,08 - 3,25 (m, 2 H)
3.62 (s, 3 H) 3,88 (s, 2 H) 4,00 - 4,11 (m, 1 H) 4,52 (td, J=10,2, 6,6 Hz, 1 H) 5,58 (d,
J=8.8 Hz, 1 H) 5,76 (t, /=1,8 Hz, 1 H) 5,92 - 5,98 (m, 2 H) 6,47 (d, /=8,8 Hz, 1 H)
7.01 (dd, J=8,1, 1,5 Hz, 1 H) 7,33 (d, J=8,4 Hz, 1 H) 7,44 (d, J=8,4 Hz, 2 ) 7.51 -
7,60 (m, 2 H) 8,04 (br's, 1 H) 12,38 (brs, 1 H)

LC/MS (phuong phép LC-B): R¢ 1,91 phut, MH" 617
[]p2: +42,2° (¢ 0,41, DMF)

SFC khong dbi xtmg (phuwong phép SFC-D): Ry 6,47 phit, MH" 617 d6 tinh
sanh khong dbi xtng 99,5%.

Vi du 10: téng hop axit (1s,3s)—3-((3-((1-(4-clophenyl)—2-ox0-2-(6-(triﬂo-metoxy)
indolin-1-yl)etyl)amino)-35 -metoxyphenoxy)metyl)xyclobutencarboxylic (Hop chét
10) va tich khong dbi xtmg thanh céc chat ddng phn dbi quang 10A va 10B
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Tbng hop chét trung gian 10a:

Trong dong chdy Nz, dung dich chia metyl 3-(hydroxymetyl)
xyclobutancarboxylat [89941-55-9] (1,4 g, 9,71 mmol) trong CH2Clz (20 mL) duge
thém pyridin (1,17 mL) va tosyl anhydrit (3,49 g, 10,682 mmol). Hon hop nay dugc
khudy trong 16 gid ¢ nhiét do trong phong. Hon hop nay dugc c¢d dédc trong chan
khéng, duogc tao huyén phu trong dietyl ete (200 mL) va dugc ria bang 0,5M axit
clohydric (50 mL x 2 14n), dung dich bdo hoa cta natri hydro carbonat (50mL x2
14n), va nude mudi (50 mL). Hon hop nay duge lam kho béang natri sulfat, dugc loc
va duoc c6 dac dudéi ap sudt giam dé tao ra metyl 3-
((tosyloxy)metyl)xyclobutancarboxylat 10a (2,15 g). Hop chit dugc st dung nhu

vay cho bude tiép theo.
Tbng hop céc chét trung gian 10b va 10c:

3-((tosyloxy)metyl)xyclobutancarboxylat 10a (2,15 g, 7,206 mmol) dugc
thém ting giot vao hdén hop chia 3-metoxy-S-nitrophenol [7145-49-5] (1,22 g,
7,206 mmol) va KoCOs3 (1,5 g, 10,809 mmol) trong DMF (14 mL). Hon hop nay

duoc khudy & 60°C trong 16 gio. Hon hop nay duge pha lodng bang nudc va duge
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chiét béng EtOAc. L6p hitu co dugce rira béng nude, duoc lam kho béng MgSOg,
duoc loc va dung mdi duge lam bay hoi dudi ap sudt giam. Viéc tinh ché duge tién
hanh bing séc ky nhanh trén silica gel (15-40 um, 80 g, heptan/EtOAc tir 85/15 dén
80/20). Céc phan doan tinh khiét duoc gop lai va duge lam bay hoi dén khé. Cac
chit ddng phan lap thé duoc tach bang SFC khong dbi xung (Pha én dinh:
Chiralpack® AD-H 5 pm 250 x 30 mm, pha dong: 55% CO, 45% MeOH) dé tao ra
(1s,3s)-metyl 3-((3-metoxy-5-nitrophenoxy)metyl)xyclobutancarboxylat 10b (541
mg) va (1r,37)-metyl 3-((3-metoxy-S-nitrophenoxy)metyl)xyclobutancarboxylat 10c
(428 mg).

Tbng hop chat trung gian 10d:

Dung dich chta (1s,3s)-metyl 3-((3-metoxy-5-nitrophenoxy)metyl)
xyclobuten-carboxylat 10b (530 mg, 1,795 mmol) trong MeOH (10 mL) chaa
luong xtic tac 10% Pd/C (191 mg, 0,179 mmol) duge hydro hoa dudi ap suit khi
quyén H, & nhiét d6 trong phong trong 4 gio. Chét xtc tac duoc loai bo bang cach
loc qua miéng Celite® ngén va banh loc dugc rira nhiéu lan béng MeOH. Céac dich
loc gop lai dugc lam bay hoi dudi ap sut giam dé tao ra (1s,3s)-metyl 3-((3-amino-
5-metoxyphenoxy)metyl)xyclobutancarboxylat 10d (480 mg). Hop chéat duoc st
dung nhu vay cho budc tiép theo.

Téng hop chét trung gian 10e:

HOn hgp chia 2-bromo-2-(4-clophenyl)-1-(6-(triﬂometoxy)indolin-1-yl)
etanon lc (580 mg, 1,334 mmol), (1s,3s)-metyl 3-((3-amino-5-metoxyphenoxy)
metyl)xyclobutancarboxylat 10d (460 mg, 1,734 mmol) va diisopropyletylamin
(460 pL, 2,667 mmol) trong CH3CN (10 mL) duoc khudy & 60°C trong 48 gio. Hon
hop nay duoc c¢6 ddc dudi ap sudt giam va duoc hép thu bang EtOAc. L6p hitu co
duoc rira béng IN HCI va nuée, duge lam kho b%mg MgSOs, duge loc va dung mdi
dugc 1am bay hoi trong chan khong dé tao ra, sau khi két tinh tir Et,O/diisopropyl
ete, (1s,3s)-metyl 3-((3-((1 -(4-clophenyl)-2-0x0-2-(6-(triﬂometoxy)indolin— 1-yDetyl)
amino)-S-metoxyphenoxy)metyl)xyclobuten-carboxylat 10e (625 mg).

-62-



39098

Téng hop hop chat 10 va tach khong ddi ximg thanh cac chit dong phan d6i quang
10A va 10B:

3 0°C, LiOH monohydrat (127 mg, 3,029 mmol) dugc thém ting phan vao
dung dich chira (1s,3s)-metyl 3-((3-((1-(4-clophenyl)-2-oxo0-2-(6-(triflometoxy)-
indolin-1-yl)etyl)amino)-5-metoxyphenoxy)metyl)xyclobutancarboxylat 10e (625
mg, 1,01 mmol) trong THF/nu6c/MeOH (1/1/1) (15 mL). Hon hop phan tng dugc
khudy & nhiét d§ trong phong trong 48 gio. Hon hop nay duoc 1lam mat dén 0°C va
duogc pha loang bang nudc. 3N HCI duge thém d axit hod dung dich va hén hop
nay duoc chiét b?mg EtOAc. Céc 1ép hitu co gdp lai duge lam khod bang MgSOs,
duoc loc, va dugc c6 dac dudi ap suét giam. Chét can duogc két tinh tur
Et,O/diisopropyl ete dé tao ra axit (1s,3s)-3-((3-((1-(4-clophenyl)-2-0x0-2-(6-
(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)metyl)xyclobuten-
carboxylic (Hop chét 10, 440 mg). Hai chét ddng phan d6i quang duge tach béng
SFC khong déi xung (Pha én dinh: Whelk® O1 (S,S) 5 pm 250 x 21,1 mm, pha
dong: 58% COa, 42% MeOH) dé tao ra, sau khi hod ran tu heptan/diisopropyl
ete/ete, chit dong phan d6i quang tht nhat dugc rua gidi 10A (116 mg) va chat
ddng phan ddi quang tht hai duoc rira giai 10B (119 mg).

Hop chat 10:

1[I NMR (500 MHz, DMSO-ds) 8 ppm 1,87 - 1,99 (m, 2 H) 2,18 - 2,30 (m, 2
H) 2,53 - 2,61 (m, 1 H) 2,97 (quin, J=8,9 Hz, 1 H) 3,08 - 3,27 (m, 2 H) 3,62 (s, 3 H)
3,78 (br d, J=6,3 Hz, 2 H) 4,05 (td, J=10,4, 7,2 Hz, 1 H) 4,52 (td, /=103, 6,5 Hz, 1
H) 5,57 (d, J=8,8 Hz, 1 H) 5,72 - 5,78 (m, 1 H) 5,94 (s, 2 H) 6,45 (br d, /=8,8 Hz, 1
H) 6,95 - 7,06 (m, 1 H) 7,34 (d, J=8,2 Hz, 1 H) 7,44 (d, /=82 Hz, 2 H) 7,55 (d,
J=8.5 Hz, 2 H) 8,04 (s, 1 H) 12,08 (brs, 1 H)

LC/MS (phuong phap LC-D): R; 2,94 phut, MH* 605
MP = 128°C

Chét ddng phan dbi quang 10A:
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'H NMR (500 MHz, DMSO-de) & ppm 1,84 - 1,97 (m, 2 H) 2,15 - 2,30 (m, 2
H) 2,53 - 2,61 (m, 1 H) 2,94 (quin, J=8,9 Hz, 1 H) 3,07 - 3,25 (m, 2 H) 3,61 (s, 3 H)
3,77 (br d, J=6,3 Hz, 2 1) 4,05 (td, /=10,4, 6,9 Hz, 1 H) 4,52 (td, /~10,3, 6,1 Hz, 1
H) 5,57 (d, /=8,8 Hz, 1 H) 5,74 (t, /=19 Hz, 1 H) 5,93 (s, 2 H) 6,44 (d, J=8,8 Hz, |
H) 7,01 (dd, J=8,0, 1,4 Hz, 1 H) 7,33 (d, J=8,2 Hz, 1 H) 7,44 (d, /=8,5 Hz, 2 H)
7,55 (d, J=8,2 Hz, 2 H) 8,03 (s, 1 H)

LC/MS (phuong phép LC-C): Rt 3,08 phut, MH" 605
[a]p?: -44,0 (c 0,314, DMF)

SFC khéng dbi xtmg (phuong phap SFC-J): R¢ 1,63 phut, MH" 605, d0 tinh
sanh khong ddi xtmg 100%.

Chét ddng phéan dbi quang 10B:

I NMR (500 MHz, DMSO-de) & ppm 1,85 - 1,97 (m, 2 H) 2,17 - 2,28 (m, 2
H) 2,53 - 2,58 (m, 1 H) 2,94 (quint, J=8,8 Hz, 1 H) 3,07 - 3,24 (m, 2 H) 3,61 (s, 3 H)
3,72 - 3.82 (m, 2 H) 4,05 (td, J/=10,4, 7,3 Hz, 1 H) 4,52 (td, /=10,4, 6,9 Hz, 1 H)
5,57 (d, J=8,8 Hz, 1 H) 5,72 - 5,77 (m, 1 H) 5,93 (s, 2 H) 6,44 (d, /=8,8 Hz, 1 H)
7.01 (dd, J=8,0, 1,4 Hz, 1 H) 7,33 (d, J/=7.9 Hz, 1 H) 7,44 (d, J/=8,5 Hz, 2 H) 7,55 (d,
J=8,5 Hz, 2 H) 8,03 (s, 1 H)

LC/MS (phuong phap LC-C): Re 3,08 phut, MH' 605
[a]p?: +45,5° (c 0,308, DMF)

SFC khong déi xtmg (phwong phap SFC-T): Ry 2,14 phit, MH" 605, d5 tinh
sanh khong ddi xtmg 99,57%.

Vi du 11: téng hop axit (1r,3r)-3-((3-((1-(4-clopheny1)-2-oxo-2-(6-(triﬂometoxy)
indolin—l-yl)etyl)amino)-S-metoxyphenoxy)metyl)xyclobuten-carboxylic (Hop chat
11) va tach khong d6i xtmg thanh cac chat ddng phén doi quang 11A va 11B



39098

cl

° ; cl
OMe OMe N

F O OMe
g
Ha, PAIC F 0
= .
HaN o/\g 16

N
ON O/\g F O N. H
MeOH
K 1 atm, 1t 4 gis © T \@E) OKD
106 > 1a o (iPr)oNEt F 11b .
"0
oF
\

o]
4 - CH3CN,
60°C 48 giy
Cl
OMe

LiOH ) Q Tach khéng dbi xing

O,
F O N N
— o Céc chit ddng phan d6i 11A va11B
THE, MeOH, mige P L \CE) . h éc chit ddng p quang 1A v
H

tt, 48 gio “ 20
I

Tbng hop chét trung gian 11a:

Dung dich chita (17,3r)-metyl 3-((3-metoxy-5-nitrophenoxy)metyl)
xyclobuten-carboxylat 10¢ (410 mg, 1,388 mmol) trong MeOH (10 mL) chira lugng
xtc tac 10% Pd/C (148 mg, 0,139 mmol) duge hydro hoa dudi ap suat khi quyén H,
& nhiét dd trong phong trong 4 gio. Chét xuc tac duoc loai bo bang céch loc qua
miéng Celite® ngén va banh loc duogc rira nhidu 1an bang MeOH. Céc dich loc gop
lai duge lam bay hoi duéi ap sult giam dé tao ra (1r,3r)-metyl 3-((3-amino-5-
metoxyphenoxy)metyl)xyclobutancarboxylat 11a (370 mg). Hop chat duoc st dung
nhu vay cho budc tiép theo.

Tbng hop chét trung gian 11b:

Hdn hop chua 2-bromo-2-(4-clophenyl)-l—(6—(triﬂ0metoxy)indolin—1-yl)
etanon 1c (460 mg, 1,058 mmol), (1r,3r)-metyl 3-((3-amino-5-metoxyphenoxy)
metyl)xyclobutancarboxylat 11a (365 mg, 1,376 mmol) va diisopropyletylamin
(365 pL, 2,117 mmol) trong CH3CN (8 mL) dugc khudy & 60°C trong 48 gio. Hon
hop nay dugc c¢6 dac dudi ap suét giam va dugc hép thu bang EtOAc. Lép hitu co
duoc ria béng IN HCI va nuéc, duge lam kho béng MgSOs, duge loc va dung mdi
duoc 1am bay hoi trong chan khong dé tao ra, sau khi két tinh tir Et,O/diisopropyl
ete, (17,3r)-metyl 3-((3-((1 -(4-clophenyl)-2-0x0-2-(6-(triﬂometoxy)indolin— 1-yDetyl)
amino)-S-metoxyphenoxy)metyl)xyclobutancarboxylat 11b (515 mg).
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Téng hop hop chit 11 va tach khong dbi ximg thanh cac chat dong phan d6i quang
11A va 11B:

& 0°C, LiOH monohydrat (105 mg, 2,496 mmol) dugc thém ting phan vio
dung dich chira ((1r,37)-metyl 3-((3-((1-(4-clophenyl)-2-0x0-2-(6-(triflometoxy)-
indolin-l-yl)etyl)amino)—S-metoxyphenoxy)metyl)xyclobutancarboxylat 11b (515
mg, 0,832 mmol) trong THF/nuéc/MeOH (1/1/1) (15 mL). Hon hop phén Gmg duoc
khudy ¢ nhiét d trong phong trong 48 gio. Hon hop nay dugc lam mat dén 0°C va
dugc pha lodng bang nudc. 3N HCI dugc thém dé axit hoa dung dich va hdn hop
nay dugc chiét bing EtOAc. Cac 16p hitu co gop lai duge lam kho bang MgSOs,
duoc loc, va duge ¢b dic dudi ap sut giam. Chét can dugc tinh ché béang sic ky
nhanh trén silica gel (15-40 pum, 24 g, CH2Cl/CH30H tir 100/0 dén 98/2). Cac phan
doan tinh khiét dugc gop lai va duge lam bay hoi dén kho dé tao ra axit (17,37)-3-
((3-((1-(4-clophenyl) -2-0x0-2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5-
metoxyphenoxy) metyl)xyclobutancarboxylic (Hop chét 11, 460 mg). Hai chit dong
phén di quang dugc tach bang SFC khong dbi xting (Pha dn dinh: Whelk® O1 (S,S)
5 pm 250 x 21,1 mm, pha dong: 58% COa, 42% MeOH) d2 tao ra, sau khi két tinh
tr ete/diisopropyl ete, chit ddng phan dbi quang thir nhét duoc ria giai 11A (121
mg) va cht ddng phan dbi quang th hai dugc rira giai 11B (120 mg).

Hop chat 11:

'{{ NMR (500 MHz, DMSO-de) & ppm 1,92 - 2,04 (m, 2 H) 2,21 - 2,31 (m, 2
) 2,57 - 2,62 (m, 1 H) 3,04 - 3,26 (m, 3 H) 3,63 (s, 3 H) 3,88 (br d, /=6,9 Hz, 2 H)
4,00 - 4,11 (m, 1 H) 4,47 - 4,58 (m, 1 H) 5,57 (d, /=8,8 Hz, 1 H) 5,78 (s, 1 H) 5,96
(br d, J=9,7 Hz, 2 H) 6,45 (br d, J=8,8 Hz, 1 H) 7,02 (br d, J=8.2 Hz, 1 H) 7,34 (d,
J=8.2 Hz, 1 H) 7,45 (d, J=8,2 Hz, 2 H) 7,55 (d, J=8,5 Hz, 2 H) 8,04 (s, 1 H) 12,12
(brs, 1 H)

LC/MS (phuong phap LC-D): R¢ 2,95 phut, MH" 605

ChAt ddng phan d6i quang 11A:

-66-



39098

'H NMR (500 MHz, DMSO-ds) 8 ppm 1,94 - 2,03 (m, 2 H) 2,21 - 2,31 (m, 2
H) 2,55 - 2,62 (m, 1 H) 3,04 - 3,25 (m, 3 H) 3,62 (s, 3 H) 3,87 (d, /=73 Hz, 2 H)
4,04 (td, J=10,4, 6,9 Hz, 1 H) 4,52 (td, J=10,2, 6,3 Hz, 1 H) 5,57 (d, /=8,8 Hz, 1 H)
5,78 (t, J=1,9 Hz, 1 H) 5,94 (s, 1 H) 5,96 (s, 1 H) 6,45 (d, J=8,5 Hz, 1 H) 7,01 (dd,
J=8.2, 1,6 Hz, 1 H) 7,33 (d, /=8,2 Hz, 1 H) 7,44 (d, J=8,5 Hz, 2 H) 7,55 (d, J=8.5
Hz, 2 H) 8,03 (s, 1 H) 12,12 (br's, 1 H)

LC/MS (phuong phap LC-C): R 3,08 phut, MH" 605
[0]p?%: -43,3° (¢ 0,319, DMF)

SFC khong dbi ximg (phuong phap SFC-J): Re 1,73 phut, MH" 605, do tinh
sanh khong dbi xing 100%.

ChéAt ddng phéan d6i quang 11B:

Il NMR (500 MHz, DMSO-de) & ppm 1,92 - 2,02 (m, 2 H) 2,21 - 2,32 (m, 2
H) 2,55 - 2,62 (m, 1 H) 3,04 - 3,25 (m, 3 H) 3,62 (s, 3 H) 3,87 (d, J=6,9 Hz, 2 H)
4,05 (td, /~10,3, 7,1 Hz, 1 H) 4,52 (td, /~10,3, 6,5 Hz, 1 H) 5,57 (d, /=8,8 Hz, 1 H)
5.78 (t, J=1,9 Hz, 1 H) 5,94 (s, 1 H) 5,96 (s, 1 H) 6,45 (br d, J=8,8 Hz, 1 H) 7,01
(br d, J=8,2 Hz, 1 H) 7,33 (d, /=8,2 Hz, 1 H) 7,44 (d, /=8,5 Hz, 2 H) 7,55 (d. J=8,5
Hz, 2 H) 8,03 (s, 1 H) 12,16 (brs, 1 H)

LC/MS (phuong phap LC-C): Ry 3,08 phut, MH* 605
[a]p; +45,5° (c 0,323, DMF)

SFC khong déi xtng (phuong phap SFC-J): R 2,36 phit, MH" 605, d6 tinh
sanh khong d6i xtmg 99,61%.

Vi du 12: téng hop axit 3-(3-((1-(4-clophenyl)-2-oxo-2-(6-(triﬂometoxy)ind01in—1-
yl)etyl)amino)-5-metoxyphenoxy)propanoic (Hop chit 12) va tach khong d6i xtmg
thanh cac chat dong phan d6i quang 12A va 12B
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OMe OMe oMe

0
DABCO © H,, PdIC o
A~ 0 2,
+ %o _— ON O/\/U\O/\ MeOH > HoN O/\/U\o/\
ON OH CHaCly, 1t, 16 gidy 2
3 atm, 1t 3 gi& 12b

12a

Cl

Q ( ¢l cl
N Br

F>ro OMe OMe
Fr \©/\) o / /@ o
N LioH -
1c F__O N H 0 - N 0
- F_O N H
F>( \©/\) OM THF, MeOH, nudc F>( O/\J(
(iPr)2NEt F 12¢ 0™\ E 12 OH

rt, 2 gio
CH;CN, 60°C 16 gior

Tich Khong 06 mgL
7 , Céc chit dng phan d6i quang 12A va 12B

Tong hop chat trung gian 12a:

1,4-diazabixyclo[2,2,2]octane (66 mg, 0,591 mmol) duoc thém vao dung
dich ch@ra 3-metoxy-5-nitrophenol [7145-49-5] (2,0 g, 11,825 mmol),
etylaxetylencarboxylat (1,2 mL, 11,825 mmol) trong CH:,Cl, (20 mL). Hon hop nay
duge khudy & nhiét d§ trong phong trong 16 gio. Hon hop nay dugce rét vao nude va
céc 16p duge gan. Lép hitu co duge ria bang nude, nuée mubi, duoc 1am kho bang
MgSOs, dugce loc va dung mdi duge lam bay hoi dudi ap sut giam dé tao ra etyl 3-

(3-metoxy-5-nitrophenoxy)acrylat 12a (3,22 g, hdn hop E/Z).
Téng hop chit trung gian 12b:

Hon hop chira etyl 3-(3-metoxy-5-nitrophenoxy)acrylat 12a (3,2 g, 11,97
mmol) va Pd/C (10%) (2,5 g, 2,395 mmol) trong CH3;OH (100 mL) duogc hydro hoa
dudi ap suét 3 bar trong 3 gio. Chét xuc tac duge loai bo bang cach loc qua tAm
Celite®. Banh loc dugc rira bé“mg CH30H va céac dich loc gdp lai dugc c6 dac dudi
4p suét giam. Viéc tinh ché duoc tién hanh bang sic ky nhanh trén silica gel (15-40
pm, 80 g, heptan/EtOAc 75/25). Céc phén doan tinh khiét duoc gop lai va dugce 1am
bay hoi dén kho d8 tao ra etyl 3-(3-amino-5-metoxyphenoxy)propanoat 12b (1,8 g).

Téng hop chit trung gian 12¢:

Hon hop chira 2-bromo-2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-yl)
etanon 1c (1,0 g, 2,301 mmol), etyl 3-(3-amino-5-metoxyphenoxy)-propanoat 12b
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(716 mg, 2,991 mmol) va diisopropyletylamin (793 uL, 4,602 mmol) trong CH3CN
(29 mL) duoc khudy & 60°C trong 16 gid. Hon hop nay duoc ¢b dac dudi ap sut
giam va duoc hdp thu bing EtOAc. Lop hitu co duge rira bang 1N HCI va nudc,
duoc lam kho béng MgSO0s, dugc loc va dung moi dugc lam bay hoi trong chan
khong. Viée tinh ché duoe tién hanh bing séc ky nhanh trén silica gel (15-40 pm,
80 g, heptan/EtOAc 75/25). Cac phéan doan tinh khiét duoc gdp lai va duge lam bay
hoi dén kho d tao ra axit 3-(3-((1-(4-clophenyl)-2-ox0-2-(6-(triflometoxy)indolin-
1-y])etyl)amino)-5-metoxyphenoxy)propanoic 12¢ (660 mg).

Téng hop hop chét 12 va tach khong di xtmg thanh céc chét dong phan d6i quang
12A va 12B:

G 0°C, LiOH monohydrat (79 mg, 1,889 mmol) dugc thém ting phan vao
dung dich chtra axit 3-(3-((1-(4-clophenyl)-2-ox0-2-(6-(triflometoxy)indolin-1-
yl)etyl)amino)-5-metoxyphenoxy)propanoic 12¢ (560 mg, 0,944 mmol) trong
THF /nuée/MeOH (1/1/1) (15 mL). Hon hop phan Gmg duge khudy & nhiét d6 trong
phong trong 2 gio. Hon hop nay duge lam mat dén 0°C va dugc pha lodng béng
nude. 3N HCI duoc thém dé axit hoa dung dich. Hn hop nay dugc chiét bang
EtOAc. Céc 16p hitu co gdp lai duoc lam kho bang MgS0s, duge loc, va dugc co
dac dudi ap sudt giam. Chét cin duge tinh ché bang sdc ky dao pha (Pha 6n dinh:
YMC-DispoPack AT ODS-25: 120 g, pha dong: Gradien tir 75% NH4sHCO;3 0,2%,
25% CHsCN dén 35% NH4HCOs3 0,2%, 65% CH3CN). Céc phan doan tinh khiét
duoc gop lai va duge lam bay hoi dén kho d tao ra axit 3-(3-((1-(4-clophenyl)-2-
ox0-2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)propanoic (Hop
chét 12, 126 mg). Hai chét ddng phan d6i quang dugc tach trén mé 70 mg bang SFC
khong d6i xing (Pha bn dinh: Chiralcel® OD-H 5 pm 250 x 20 mm, pha dong: 65%
CO3, 35% iPrOH (+0,3% iPrNH>) dé tao ra, sau khi dong kho trong hon hop chia
CH:;CN (2 mL)/nuéc (8 mL), chit ddng phan ddi quang thir nhét duogc rira giai 12A
(30 mg) va chét ddng phan ddi quang thir hai dugc rira giai 12B (35 mg).

Hop chit 12:
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I'H NMR (400 MHz, DMSO-de) & ppm 2,56 (t, J=6,1 Hz, 2 H) 3,04 - 3,26 (m,
2 H) 3,61 (s, 3 H) 3,95 - 4,11 (m, 3 H) 4,43 - 4,61 (m, 1 H) 5,56 (d, /=8,6 Hz, 1 H)
5,74 (s, 1 H) 5,94 (br d, /=7,1 Hz, 2 H) 6,46 (d, J=9,1 Hz, 1 H) 7,00 (br d, /=8,1 Hz,
1 H) 7,33 (d, J=8,1 Hz, 1 H) 7,43 (d, J=8,1 Hz, 2 H) 7,55 (d, J=8,6 Hz, 2 H) 8,03 (s,
1 H)

LC/MS (phuong phép L.C-C): Rt 2,84 phut, MH" 565
Chét dong phan d6i quang 12A:

1[I NMR (500 MHz, DMSO-ds) 8 ppm 2,62 (br t, /=6,0 Hz, 2 H) 3,09 - 3,24
(m, 2 H) 3,62 (s, 3 H) 4,00 - 4,10 (m, 3 H) 4,47 - 4,57 (m, 1 H) 5,58 (d, /=8.8 Hz, 1
H) 5,75 (s, 1 H) 5,95 (br d, J=6,6 Hz, 2 H) 6,49 (br d, J=8,8 Hz, 1 H) 7,02 (br ,
J=8.2 Hz, 1 H) 7,34 (d, /=8,2 Hz, 1 H) 7,44 (d, J=8,5 Hz, 2 H) 7,55 (d, J=8,5 Hz, 2
H) 8,04 (s, 1 H) 12,04 - 12,63 (m, 1 H)

LC/MS (phuong phap LC-C): R 2,83 phut, MH" 565
[0]p?: -47,3° (¢ 0,275, DMF)

SFC khong d6i xing (phuong phap SFC-K): Rt 2,50 phut, MH* 565, d6 tinh
sanh khong d6i xting 100%.

Chét ddng phan d6i quang 12B:

'H NMR (500 MHz, DMSO-de) 5 ppm 2,58 - 2,67 (m, 2 H) 3,08 - 3,25 (m, 2
) 3,62 (s, 3 H) 3,99 - 4,12 (m, 3 H) 4,52 (td, /=10,3, 6,1 Hz, 1 H) 5,58 (s, 1 H)
5,75 (s, 1 H) 5,95 (br d, /=6,6 Hz, 2 H) 6,50 (br s, 1 H) 7,02 (br d, /=7,9 Hz, 1 H)
7.34 (d, J=8,2 Hz, 1 H) 7,44 (d, J=8,5 Hz, 2 H) 7,55 (d, /=8,5 Hz, 2 H) 8,04 (s, 1 H)
12,35 (brs, 1 H)

LC/MS (phuong phap LC-C): R 2,83 phut, MH" 565
[a]p2: +41,8° (¢ 0,297, DMF)

SFC khong d6i xtmg (phuong phap SFC-K): R¢ 4,34 phit, MH" 565, do tinh
sanh khong d6i xtng 99,1%.
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Vi du 13: tong hop axit 5-(3-((1-(4-clophenyl)-2-ox0-2-(6-(triflometoxy)-indolin-1-
yDetyl)amino)-5-metoxyphenoxy)pentanoic (Hop chét 13) va tach khong d6i xtmg
thanh céc chat ddng phan d6i quang 13A va 13B

Cl

\C

0 FXO N Br
A owme T D
OMe Br o) 1c
0
HoN o/\/\/u\o/ (iPr),NEt
H,N OH Cs,C03 2 2
DMF, 60°C 18 gits 13a CH:CN, 60°C 18 gity

Tach khong dbiximg ~ Céc chét ddng phan
OMe 1M NaOH OMe a6i quanggp
O. > - >
dioxan, 1t 4,5 giv 0 13A, 13B
N N

Tbng hop chat trung gian 13a:

Dung dich da duoc khudy chita metyl 5-bromo-valerat [CAS 5454-83-1]
(1,06 mL, 7,19 mmol) trong DMF (25 mL) duoc thém 3-amino-5-metoxyphenol
[CAS 162155-27-3] (1,0 g, 7,19 mmol) va Cs2COs3 (4,68 g, 14,4 mmol). Phan ung
duoc khudy & 60°C trong 18 gio, va duge dé cho dat dén nhiét dd trong phong, Hon
hop nay duge 16t vao HrO (125 mL). San pham duoc chiét (2 14n) bang CH2CL.
Céc 16p hitu co gdp lai dugce lam khod béng MgSO0s, duge loc, va dung moi dugc
lam bay hoi du6i ap suét giam. Chét cin dugc tinh ché béng séc ky nhanh trén silica
gel (25 g) st dung gradien heptan/EtOAc tur 100/0 dén 50/50. Céac phéin doan sin
phim duoc gdp lai, dugc lam bay hoi dudi ap sudt giam va dugc 1am bay hoi dong
thori véi CELCN. Sén phdm duoc 1am kho trong chan khong & 45°C d€ tao ra metyl
5-(3-amino-5-metoxyphenoxy)pentanoat 13a (200 mg).

Tbng hop chét trung gian 13b:

Hon hop chta 2-bromo-2-(4-clophenyl)-1-(6-(triﬂometoxy)indolin-1-yl)
etanon 1c¢ (340 mg, 0,78 mmol), metyl 5-(3-amino-5-metoxyphenoxy)pentanoat 13a
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(198 mg, 0,78 mmol) va diisopropyletylamin (270 pL, 1,56 mmol) trong CH3CN
(30 mL) duge khuy & 60°C trong 18 gid. Hon hop nay duge de cho dat dén nhiét
d6 trong phong, va duge rot vao nude (150 mL). San phim dugc chiét (2 14n) bang
Et,0. Céc 16p hitu co gp lai duge rira bang nude mubi, duge lam kho bing MgSOs4,
duoc loc, va duge 1am bay hoi dudi ap sudt giam. Chét cin duoc tinh ché béng sic
ky nhanh trén silica gel (40 g) st dung gradien heptan/EtOAc¢/EtOH tir 100/0/0 dén
40/45/15. Cac phan doan san pham dugc gdp lai va duge lam bay hoi dudi ap sut
giam, va dugc lam bay hoi ddng thoi véi dioxan dé tao ra metyl 5-(3-((1-(4-
clophenyl)-2-ox0-2-(6-(triflometoxy)indolin-1 -yl)etyl)amino)-5-
metoxyphenoxy)pentanoat 13b (475 mg).

Téng hop hop chat 13 va tach thanh céc chit ddng phan dbi quang 13A va 13B:

1M NaOH trong nudc (1,96 mL, 1,96 mmol) duoc thém vao dung dich dang
duge khudy chira metyl 5-(3-((1-(4-clophenyl)-2-oxo-2-(6-(triﬂomet0xy)indolin—1-
yDetyl)amino)-5-metoxyphenoxy)pentanoat 13b (475 mg, 0,78 mmol) trong dioxan
(5 mL). Hon hop phan tng duoc khudy & nhiét do trong phong trong 4,5 gio. Hon
hop phan tng dugc pha loéng bang nudce (20 mL) IN HCI (2,1 mL). Sau khi khudy
trong 10 phtt, san phim dugec chiét bang 2-Me-THF. Lép hitu co dugc tach, duge
1am kho bang MgS0s, duge loc, va duge lam bay hoi dudi ap sut giam. Chét cin
duoc tinh ché bang sic ky nhanh trén silica gel (40 g) voi gradien
heptan/EtOAc/EtOH/HOAC tur 100/0/0/0 d@én 40/45/14,7/0,3. Cac phan doan san
phim dugc gop lai va dugc 1am bay hoi dudi 4p suat giam dén con lai thé tich ~7,5
mL, cho két tla san phém phan tng. Cac chat rén duoc loc, duoc rira (3 lﬁn) bﬁmg
EtOAc/heptan 1/3 va dugc lam kho trong chén khong & 45°C @8 tao ra axit 5-(3-((1-
(4-clophenyl)-2-oxo-2-(6-(triﬂometoxy)indolin-1-yl)etyl)amino)-S-
metoxyphenoxy)pentanoic (Hop chit 13, 139 mg) dudi dang hon hop raxemic.

Cé4c chit dong phin d6i quang ctia hop chit 13 (112 mg) duge tach bang
SFC khong dbi xtng diéu ché (Pha n dinh: Chiralpak® Diacel OD 20 x 250 mm,
pha dong: CO2, EtOH + 0,4% iPrNH). Céc phan doan chtra san pham tht nhét
duoc ria giai dugc gdp lai, duge lam bay hoi dudi ép sut giam, va dugc lam bay

hoi ddng thoi véi CH3CN. Chét can dugc lam dong khd tur hdn hop dung mdi chira
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CH3CN (1,5 mL) va nuéce (1 mL) dé tao ra chat ddng phan doi quang 13A (39 mg).
Céc phéan doan chira san phém tht hai duoge rira giai duogc gdp lai, duge 1am bay hoi
dudi 4p suét giam, va duge lam bay hoi bang CH3CN. Chét cin duoc 1am dong kho
tr CH3CN (1,75 mL) va nuée (1,25 mL) dé tao ra chat dong phan d6i quang 13B
(33 mg).

Hop chét 13

' NMR (400 MHz, DMSO-dé) 5 ppm 1,55 - 1,69 (m, 4 H) 2,25 (t, /=7,0 Hz,
2 H) 3,07 - 3,26 (m, 2 H) 3,62 (s, 3 H) 3,83 (t, /=5,9 Hz, 2 H) 4,05 (td, /=10,4, 7.2
Hz, 1 H) 4,52 (td, J~10,3, 6,4 Hz, 1 H) 5,56 (d, /=8,8 Hz, 1 H) 5,75 (t, /=2,0 Hz, 1
) 5,91 - 5,97 (m, 2 H) 6,42 (d, /=8,8 Hz, 1 H) 7,01 (dd, J=8,3, 1,7 Hz, 1 H) 7.33 (4,
J=8.1 Hz, 1 H) 7,38 - 7,48 (m, 2 H) 7,55 (d, /=8,6 Hz, 2 H) 8,03 (br s, 1 H) 12,01 (s,
1H)

LC/MS (phuong phap LC-A): R¢ 1,13 phit, MH" 593
Chét ddng phan d6i quang 13A:

'H NMR (400 MHz, DMSO-ds) & ppm 1,55 - 1,69 (m, 4 H) 2,24 (t, J=7,0 Hz,
2 H) 3,07 - 3,26 (m, 2 H) 3,62 (s, 3 H) 3,83 (t, /=59 Hz, 2 H) 4,05 (td, J~10,5, 7.3
Hz, 1 H) 4,52 (td, J/=10,3, 6,4 Hz, 1 H) 5,56 (d, J=8,8 Hz, 1 H) 5,75 (t, /2,1 Hz, 1
H) 5,92 - 5,96 (m, 2 H) 6,42 (d, /=8,6 Hz, 1 H) 7,01 (dd, J=8,1, 1,5 Hz, 1 H) 7,33 (d,
J=8,1 Hz, 1 H) 7,39 - 7,48 (m, 2 H) 7,55 (d, /=8,6 Hz, 2 H) 8,03 (brs, 1 H) 12,02
(brs, 1 H)

LC/MS (phuong phap LC-B): R; 2,08 phit, MH" 593
[a]p?; -48,6° (c 0,43, DMF)

SFC khong ddi xtng (phuong phap SFC-D): Re 5,27 phat, MH' 593 d6 tinh
sanh khong dbi xtmg 100%.

Chét déng phan d6i quang 13B:

If NMR (400 MHz, DMSO-de) 8 ppm 1,55 - 1,69 (m, 4 H) 2,24 (t, /=7,2 Hz,
2 1) 3,04 - 3,25 (m, 2 H) 3,62 (s, 3 H) 3,83 (t, J=5,9 Hz, 2 H) 4,05 (td, /=10,4, 7.2
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Hz, 1 H) 4,52 (td, /~10,3, 6,2 Hz, 1 H) 5,56 (d, /=8,8 Hz, 1 H) 5,75 (¢, J=2,0 Hz, 1
H) 5,92 - 5,96 (m, 2 H) 6,42 (d, /~8,8 Hz, 1 H) 7,01 (dd, /=8.1, 1,5 Hz, 1 H) 7,33 (d,
J=8.1 Hz, 1 H) 7,42 - 7,46 (m, 2 H) 7,55 (d, J=8,6 Hz, 2 H) 8,03 (br s, 1 H) 12,00
(brs, 1 H)

LC/MS (phuong phép LC-B): Ry 2,08 phut, MH* 593
[a]p?: +48,3° (c 0,42, DMF)

SFC khong ddi xtmg (phuong phap SFC-D): R: 6,94 phit, MH* 593 d¢ tinh
sanh khong d6i xtmg 100%.

Vi du 14: tong hop axit 5-(3-((1-(4-clopheny1)-2-oxo-2-(6-(triﬂo-metoxy)indolin—1-
yl)etyl)amino)-5-metoxyphenyl)pentanoic (Hop chat 14) va tach khong d6i xtmg
thanh céc chit ddng phan dbi quang 14A va 14B

OMe PdCl,(PPhs), OMe OMe

0
/@\ + \/U\O/\ NEts /@v/\(o Dibal-H /@\N
~N I
oN Br CHACN, 70°C, 18 gis O I CH:CL, 1t, 2 gi0  O,N AAOH
Phg M PaC
—_— 0 I~
CHoCly, 1t, 72 gi0 O,N CH2Cl, tt, 16 gity EtOH/AcOE(

4c 1 atm, rt 18 gio+72 gm

Cl

1 A\
=
Q Cl
Br
F_0O N
o1 @3
F O,
LIOH N
_’4> F_O N H
THF nudc
T @3 T O
(iPr),NEt 1t, 18 gio+24 gio F F 14 oH

CHiCN, 80°C, 18 gis o)
Téch khong d6i ximg J

Cac chit ddng phan d6i quang 14A va 14B

Tbng hop chét trung gian 14a:

Trong dng duoc bit kin trong khi quyén N>, PdCL(PPhs3)2 (1,5 g, 2,2 mmol)
duoc thém vao dung dich da khir khi chira 1-bromo-3-metoxy-5-nitrobenzen [CAS
16618-67-0] (5,0 g, 22 mmol), metyl acrylat (6,0 mL, 67 mmol) trong CH3CN (45
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ml) va trietylamin (12 mL). Phan tng duoc khudy & 70°C trong 18 gio. Hon hop
nay duoc cd ddc dudi ap suét giam. Chét cin dugc tinh ché bang séc ky nhanh trén
silica gel (30 pum, 120 g, gradien heptan/EtOAc tir 90/10 dén 75/25) dé tao ra (E)-
metyl 3-(3-metoxy-5-nitrophenyl)acrylat 14a (2,0 g).

Téng hop chét trung gian 14b:

Trong N2 & 0°C, diisobutyl aluminumhydrit (1M trong CH2Cly) (20 mL, 20
mmol) dugc thém tung giot vao dung dich chua (E)-metyl 3-(3-metoxy-5-
nitrophenyl)acrylat 14a (2,4 g, 10,12 mmol) trong CH2Cl, (65 ml). Phan tmg duogc
Jam 4m chim dén nhiét do trong phong va dugc khudy trong 2 gio. Hon hop nay
duoc dimg bing HCI (3N) va dugce chiét bang CH2Clz. Lép hitu co duge lam kho
bang MgS0s, duge loc va duge cd ddc dudi ap sult giam dé tao ra (E)-3-(3-metoxy-
5-nitrophenyl)prop-2-en-1-ol 14b (2,1 g). Hop chit dugc sir dung nhu vay cho bude
tiép theo.

Téng hop chét trung gian 14c:

Trong N2 & 0°C, Dess-Martin Periodinan (24 mL, 11,04 mmol) dugc thém
cham vao dung dich chira (E)-3-(3-metoxy-5-nitrophenyl)prop-2-en-1-ol 14b 2,1 g,
10,04 mmol) trong CH2Cl> (64 mL) va hdn hop nay duge khudy & nhiét d trong
phong trong 72 gid. Nude duge thém va hdn hop nay duge loc. Dich loc dugce chiét
bing CHaCly, dugce lam kho bang MgSOs va duoc lam bay hoi dén kho dé tao ra
(E)-3-(3-metoxy-5-nitrophenyl)acrylaldehyt 14¢ (2,5 g). Hop chit dugc st dung
nhu vay cho budc tiép theo.

Tbng hop chét trung gian 14d:

Trong N, (carbetoxymetylene)triphenylphosphoran (5,0 g, 14,48 mmol)
dugc thém mot phan vao hdn hop chia (E)-3-(3-metoxy-5-nitrophenyl)acrylaldehyt
14¢ (2,5 g, 9,65 mmol, do tinh khiét 80%) trong CH2Clz (62 mL) va duge khudy &
nhiét do trong phong trong 16 gio. Hon hop nay duge c¢6 dac dudi ap sudt giam.
Chét can duge tinh ché bang sic ky nhanh trén silica gel (30 pm, 80 g, gradien
heptan/EtOAc tir 85/15 dén 60/30) dé tao ra (2E4E)-etyl 5-(3-metoxy->-
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nitrophenyl)penta-2,4-dienoat 14d (2,1 g). Hop chit dugce str dung nhu vdy cho

budc tiép theo.
Téng hop chit trung gian 14e:

Hon hop chta (2E4E)-etyl 5-(3-metoxy-5-nitrophenyl)penta-2,4-dienoat
14d (1,9 g, 6,85 mmol) trong EtOH (40 mL) va EtOAc (6,7 mL) duoc hydro hoé
dudi ap sudt khi quyén H, trong 18 gid v6i Pd/C (10%) (0,73 g, 0,69 mmol) lam
chét xuc tac. Chét xtc tac duoc loai bd bé“lng cach loc qua tAm Celite®. Celite® duoc
rira bang EtOAc va céc dich loc gdp lai dugc co dac trong chan khong. Chét can lai
dwoc hydro hoa trong EtOH (40 mL) va EtOAc (6,7 mL) dudi &p sudt khi quyén H,
trong 72 giy véi PA/C (10%) (0,73 g, 0,69 mmol) lam chat xuc tic. Chét xtc tac
duoc loai bd bing cach loc qua tam Celite®. Celite® dugc rira bang EtOAc va céc
dich loc gop lai duge cd dac trong chan khong dé tao ra etyl 5-(3-amino-5-
metoxyphenyl)pentanoat 14e (1,4 g). Hop chat duoc str dung nhu vay cho bude tiép
theo.

Téng hop chit trung gian 14f:

HO6n hop chua 2-bromo-2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-
yletanon 1¢ (1,6 g, 3,71 mmol), etyl 5-(3-amino-5-metoxyphenyl)pentanoat 14e
(1,4 g, 5,57 mmol) va diisopropyletylamin (1,3 mL, 7,43 mmol) trong CH3CN (19
mL) duge khudy & 80°C trong 18 giv. Hon hop nay duoc hép thu bang EtOAc, va
duoc rira bing 0,5 N HCI (2 lan) va nuéc. Lép hitu co duoc lam kho bang MgSOs,
duwoc loc va dung méi duge 1am bay hoi trong chan khéng. Viée tinh ché duoc tién
hanh bang sic ky nhanh trén silica gel (30 um, 40 g, heptan/EtOAc tir 85/15 dén
75/25) @ tao ra etyl 5-(3-((1-(4-clophenyl)-2-oxo-2-(6-(triﬂometoxy)indolin-1-
yl)etyl)amino)-5-metoxyphenyl)pentanoat 14f (1,8 g). Hop chit dugc str dung nhu

vay cho budc tiép theo.

Tbng hop hop chét 14 va tach khong d6i ximg thanh cac chét déng phan d6i quang
14A va 14B:
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Dung dich chira LiOH monohydrat (0,62 g, 15 mmol) trong nudc (16 mL)
duoc thém vao dung dich chira etyl 5-(3-((1-(4-clophenyl)-2-ox0-2-(6-
(triflometoxy)indolin-1-yl)etyl)amino)-5-metoxyphenyl)pentanoat 14f (1,8 g, 2,98
mmol) trong THF (36 mL). Hon hop nay duge khudy & nhiét do trong phong trong
18 gio. LiOH monohydrat (0,62 g, 15 mmol) dugc bd sung thém va hdn hop nay
duge khudy & nhiét do trong phong trong 24 gi¢. Dung dich duoc axit hoa bang HCI
(3N) va duge chiét bing FtOAc. Lop hitu co duge lam kho bang MgSOs, duge loc
va duoc ¢b dac dudi ap suét giam. Chét can duoc tinh ché bang séc ky nhanh trén
silica gel (30 pm, 40 g, CH2Cl/MeOH 100/0 dén 98/2) dé tao ra axit 5-(3-((1-(4-
clophenyl)-2-ox0-2-(6-(triflometoxy)indolin-1 -yl)etyl)amino)-5-
metoxyphenyl)pentanoic (Hop chat 14, 920 mg). Cac chit dong phan d6i quang
duogc tach bang SFC khong d6i xtmg (Pha 6n dinh: Chiralpak® AD-H 5 pum 250 x
30 mm, pha dong: 55% COz, 45% EtOH) dé tao ra, sau khi hoa ran tir pentan/Et20,
chét ddng phén dbi quang thir nhét dugc rira giai 14A (248 mg) va chét déng phan
d6i quang thtr hai dugc rira giai 14B (263 mg).

Hop chat 14:

I NMR (500 MHz, DMSO-ds) & ppm 1,47 (br s, 4 H) 2,15 - 2,22 (m, 2 H)
2.34 — 2,43 (m, 2 H) 3,07 - 3,26 (m, 2 H) 3,62 (s, 3 H) 3,92 - 4,14 (m, 1 H) 4,40 -
4,64 (m, 1 H) 5,56 (br d, /=8,83 Hz, 1 H) 6,00 (s, 1 H) 6,13 (brs, 1 H) 6,20 (s, 1 H)
6,37 (br d, J=8,51 Hz, 1 H) 7,01 (br d, /~7,88 Hz, 1 H) 7,33 (br d, /=7,88 Hz, 1 H)
7.44 (br d, J=8,20 Hz, 2 H) 7,56 (br d, /=8,20 Hz, 2 H) 8,04 (br s, 1 H) 12,01 (brs,
1 1)

LC/MS (phuong phap LC-C): Ry 3,18 phut, MH" 577
Chét ddng phén d6i quang 14A:

I NMR (500 MHz, DMSO-ds) 8 ppm 1,40 - 1,61 (m, 4 H) 2,14 - 2,24 (m, 2
H) 2,33 - 2,42 (m, 2 H) 3,06 - 3,23 (m, 2 H) 3,62 (s, 3 H) 3,92 - 4,18 (m, 1 H) 4,40 -
4,59 (m, 1 H) 5,40 - 5,69 (m, 1 H) 6,00 (s, 1 H) 6,13 (s, 1 H) 6,20 (s, 1 H) 6,30 -
6.47 (m, 1 H) 6,91 - 7,12 (m, 1 H) 7,28 - 7,38 (m, 1 H) 7,44 (d, /=8,20 Hz, 2 H)
7.56 (d, J/=8,51 Hz, 2 1) 7,95 - 8,29 (m, 1 H) 11,99 (br s, 1 H)
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LC/MS (phuong phép LC-C): Rt 3,21 phat, MH" 577
[a]p: +55,8° (¢ 0,312, DMF)

SFC khong d6i xting (phuong phap SFC-L): R¢ 1,32 phut, khong c6 MH", do
tinh sanh khong d6i xtmg 100%.

Chét ddng phan dbi quang 14B:

I NMR (500 MHz, DMSO-ds) 5 ppm 1,40 — 1,53 (m, 4 H) 2,15 - 2,25 (m,
2 H) 2,32 — 2,44 (m, 2 H) 3,00 - 3,27 (m, 2 H) 3,62 (s, 3 H) 3,95 - 4,18 (m, 1 H)
4,44 - 479 (m, 1 H) 5,57 (d, J=8,83 Hz, 1 H) 6,00 (s, 1 H) 6,13 (s, 1 H) 6,20 (s, 1 H)
6,37 (br d, J/=8,83 Hz, 1 H) 7,02 (br d, J/=7,25 Hz, 1 H) 7,34 (d, /=8,20 Hz, 1 H)
7.44 (d, /=8,20 Hz, 2 H) 7,56 (d, J=8,51 Hz, 2 H) 8,04 (s, 1 H) 12,00 (m, 1 H)

LC/MS (phuong phép LC-C): R¢ 3,20 phut, MH" 577
[a]p?: -53,7° (c 0,326, DMF)

SFC khong dbi xtmg (phuong phap SFC-L): R¢ 1,74 phut, khong c6 MH", d6
tinh sanh khong d6i xing 100%.

Vi du 15: téng hop axit 4-(3-((1-(4-clopheny1)-2-0xo-2—(6-(triﬂomet0xy)indolin—1-
yletyl)amino)-5-metoxyphenyl)butanoic (Hop chit 15) va tach khong d6i xung
thanh céc chat ddng phan dbi quang 15A va 15B

OMe OMe

OMe o Pdy(dba)s
tri-tert-Butylphosphin o Hp, PAIC o
/©\ * Br” Zr‘~/\)1\o/'\ - ~ —— o
ON Br Cs,C03 O2N 0O EtOH HoN o
THF, 1t, 18 gio 15a 1 atm, 1t 18 gi&r 15b

cl

Oy Z Cl Cl
Br
F O N,
=T \@} OMe OMe
F o o
LiOH

1c N S

' . r_o N P FO NN P
F>( THF, nudc F>( \@)
F 15 OH

(iPr)oNEt F [e]
N 15¢ ™ t, 72 giv
CH3CN, 80°C 18 gio

Tach khong dbi ximg "

Céc chét ddng phan d6i quang 15A va 15B
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Tbng hop chét trung gian 15a:

4-etoxy-4-oxobutylzinc bromua (5,2 mL, 2,6 mmol) va Pdx(dba)s (0,20 g,
0,22 mmol) dugc thém vao dung dich da khtr khi chia 1-bromo-3-metoxy-5-
nitrobenzen [CAS 16618-67-0] (0,5 g, 2,2 mmol), tri-tert-butylphosphin (87 mg,
0,43 mmol) va Cs;CO; (1,4 g, 4,3 mmol) trong THF (8,8 mL). Phan ung dugc
khudy & nhiét d§ trong phong trong 18 gi¢ trong khi quyén N». Hon hop nay duge
c6 dic dudi ap suat giam. Chét cin duogc tinh ché bang séc ky nhanh trén silica gel
(30 pm, 80 g, heptan/EtOAc tir 95/5 dén 80/20) dé tao ra etyl 4-(3-metoxy-5-
nitrophenyl)butanoat 15a (370 mg).

Téng hop chit trung gian 15b:

Hdn hop chira etyl 4-(3-metoxy-5-nitrophenyl)butanoat 15a (0,37 g, 1,38
mmol) trong EtOH (8,1 mL) duogc hydro hod dudi ap sut khi quyén H; trong 18 gid
v6i PA/C (10%) (0,15 g, 0,14 mmol) 1am chét xtc tac. Chét xuc tic dugc loai bo
bing céch loc qua tdm Celite®. Celite® dugc rira bang EtOAc va dich loc duge co
ddc trong chan khong d2 tao ra etyl 4-(3-amino-5-metoxyphenyl)butanoat 15b (350
mg). Hop chat dugc str dung nhu vay cho bude tiép theo.

Téng hop chét trung gian 15c:

Hén hop chira 2-bromo-2-(4-clophenyl)-1-(6~(triflometoxy)indolin-1-yl)
etanon 1c¢ (0,43 g, 0,98 mmol), etyl 4-(3-amino-5-metoxyphenyl)butanoat 15b (0,35
g, 1,48 mmol) va diisopropyletylamin (0,34 mL, 2,0 mmol) trong CH3CN (5,1 mL)
duge khudy & 80°C trong 18 gio. Hon hop nay dugce hép thu bang EtOAc, va dugc
rira bang 0,5 N HCI (2 14n) va nuée. Lop hitu co duoc lam kho bang MgS04, dugce
loc va dung moi duogc lam bay hoi trong chén khong. Viéc tinh ché duoc tién hanh
bing sdc ky nhanh trén silica gel (30 pm, 40 g, heptan/EtOAc tir 85/15 dén 75/25)
dé tao ra etyl 4-(3-((1-(4-0lophenyl)-2-oxo-2-(6-(triﬂometoxy)indolin—1—
yl)etyl)amino)-5-metoxyphenyl)butanoat 15¢ (340 mg).

Téng hop hop chat 15 va tich khong doi xing thanh cdc chit ddng phéan d6i quang
15A va 15B:
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Trong N», dung dich chtra LiOH monohydrat (0,12 g, 2,9 mmol) trong nudc
(3,1 mL) duoc thém vao dung dich chira etyl 4-(3-((1-(4-clophenyl)-2-oxo-2-(6-
(triflometoxy)indolin-1-yl)etyl)amino)-5-metoxyphenyl)butanoat 15¢ (0,34 g, 0,58
mmol) trong THF (7 mL). Hon hop nay duge khudy & nhiét do trong phong trong
72 gid. Dung dich duoge axit hod bang HCI (3N) va duoc chiét bang EtOAc. Lop
hitu co duoc lam kho bing MgSOu, duge loc va duge ¢d dic dudi p sut gidm,
Chéat can duogc tinh ché b??lng sic ky nhanh trén silica gel (30 pm, 24 g,
CH,ClyMeOH tir 100/0 dén 98/2) 8 tao ra, sau khi hoa ran tir EtO, axit 4-(3-((1-
(4-010phenyl)-2-ox0-2-(6-(triﬂ0met0xy)indolin—1-yl)etyl)amino)-S-
metoxyphenyl)butanoic (Hop chit 15, 285 mg). Cac chét ddng phan d6i quang duoc
tach bing SFC khong di xtng (Pha 6n dinh: Chiralcel® OD-H 5 pm 250 x 30 mm,
pha dong: 65% CO2, 35% MeOH) dé tao ra, sau khi hoé rén tir Et0, chat dong
phéan d6i quang tht nhét dugc rira gidi 15A (75 mg) va chét dong phan d6i quang
tht hai duoc ria giai 15B (85 mg).

Hop chét 15:

'H NMR (500 MHz, DMSO-ds) 8 ppm 1,66 - 1,86 (m, 2 H) 2,11 - 2,26 (m, 2
H) 2,32 — 2,44 (m, 2 H) 3,03 - 3,26 (m, 2 H) 3,62 (s, 3 H) 4,04 (td, /=10,32, 7,09 Hz,
1 H) 4,52 (td, J=10,32, 6,15 Hz, 1 H) 5,56 (d, /=8,83 Hz, 1 H) 6,00 (s, 1 H) 6,14 (s,
1 H) 6,21 (s, 1 H) 6,38 (d, /=8,83 Hz, 1 H) 7,01 (dd, /=8,20, 1,26 Hz, 1 H) 7.33 (d,
J=8.20 Hz, 1 H) 7,38 - 7,50 (m, 2 H) 7,56 (d, J=8,20 Hz, 2 H) 8,03 (s, 1 H) 12,01 (s,
1 H)

LC/MS (phuong phép LC-D): Re 2,96 phat, MH" 563
Chét ddng phan d6i quang 15A:

I NMR (500 MHz, DMSO-de) & ppm 1,56 - 1,87 (m, 2 H) 2,11 - 2,21 (m, 2
H) 2,35 - 2,42 (m, 2 H) 3,02 - 3,22 (m, 2 H) 3,62 (s, 3 H) 3,97 - 4,18 (m, 1 F) 4,39 -
4,61 (m, 1 H) 5,56 (d, J=8,59 Hz, 1 H) 5,99 (s, 1 H) 6,13 (s, 1 H) 6,20 (s, 1 1) 6,37
(br d, J=9,09 Hz, 1 H) 7,00 (br d, J=8,59 Hz, 1 H) 7.33 (d, /=8,08 Hz, 1 H) 7.43 (d,
J=8,59 Hz, 2 H) 7,55 (d, J=8,59 Hz, 2 H) 8,03 (s, 1 H) 11,99 (br s, 1 H)

-80-



39098

LC/MS (phuong phap LC-C): R; 3,08 phut, MH" 563
[a]p: -59,0° (¢ 0,293, DMF)

SFC khong dbi xtimg (phwong phap SFC-M): R¢ 2,19 phit, khdng c6 MH",
d6 tinh sanh khong d6i xting 99,31%.

Chét ddng phan d6i quang 15B:

I'H NMR (500 MHz, DMSO-ds) 8 ppm 1,60 - 1,86 (m, 2 H) 2,10 — 2,21 (m, 2
H) 2,35 - 2,42 (m, 2 H) 3,02 - 3,23 (m, 2 H) 3,62 (s, 3 H) 3,82 - 4,26 (m, 1 H) 4,36 -
4,71 (m, 1 H) 5,56 (d, /=9,09 Hz, 1 H) 5,99 (s, 1 H) 6,13 (s, 1 H) 6,20 (s, 1 H) 6,37
(d, J=9,09 Hz, 1 H) 7,00 (br d, J=8,59 Hz, 1 H) 7,33 (d, J=8,08 Hz, 1 H) 7,43 (d,
J=8.59 Hz, 2 H) 7,55 (d, J=8,59 Hz, 2 H) 8,03 (s, 1 H) 11,97 (br s, 1 H)

LC/MS (phuong phap LC-C): Rt 3,08 phut, MH" 563
[a]p?: +48,0° (c 0,225, DMF)

SFC khong dbi ximg (phuong phap SFC-M): R 3,73 phut, khong ¢6 MH*,
dd tinh sanh khong dbi xung 99,61%.

Vi du 16: téng hop axit 3-((3-((1-(4-clophenyl)-2-ox0-2-(6-(triflometoxy)-indolin-
1-yl)etyl)amino)-5-metoxybenzyl)oxy)propanoic (Hop chét 16)
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Tbng hop chét trung gian 16a:

Tert-butyldimetylsilyl clorua (6,1 g, 40,48 mmol) duoc thém vao dung dich
chia (3-amino-5-metoxyphenyl)metanol [1261566-52-2] (3,1 g, 20,24 mmol) va
imidazol (4,13 g, 60,71 mmol) trong CH2Cl2 (130 mL) & nhiét do trong phong. Phan
ung dugc khudy & nhiét d6 trong phong trong 16 gid, duoc dirng bang nude va dugce
chiét béng CH>Clz. Lép hitu co duge tach, duge rua bz‘?lng nude va nude mudi, duoce
lam kho bﬁng MgS0s4, duge loc va duge lam bay hoi dén kho. Chét can duoc tinh
ché bang sic ky nhanh trén silica gel (30 um, 120 g, heptan/EtOAc tir 85/15 dén
65/35). Céac phéan doan tinh khiét duoc gop lai va duge lam bay hoi dén kho dé tao
ra 3-(((tert-butyldimetylsilyl)oxy)metyl)-S-metoxyanilin 16a (3,4 g). Hop chét duoc
stt dung nhu vay cho budc tiép theo.
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Tbng hop chét trung gian 16b:

HOn hop chita benzyl bromua (3,8 mL, 31,8 mmol), 3-(((zert-
butyldimetylsilyl) oxy)-metyl)-5-metoxyanilin 16a (3,4 g, 12,71 mmol), K2CO3
(5,27 g, 38,14 mmol) va DMAP (155 mg, 1,27 mmol) trong CH3CN (66 mL) duoc
khqu & 60°C trong 18 gio. Hon hop nay duoc loc va dich loc dugce ¢6 ddc dudi ap
suét giam. Chét cin duoc tinh ché bang séc ky nhanh trén silica gel (30 pm, 120 g,
heptan/EtOAc tir 100/0 dén 90/10). Céac phan doan tinh khiét dugc gop lai va dugce
lam bay hoi dén kho dé tao ra N,N-dibenzyl-3-(((fert-butyldimetylsilyl)oxy)metyl)-
5-metoxyanilin 16b (6 g).

Tbng hop chét trung gian 16c¢:

TBAF (IM trong THF) (15,3 mL, 15,3 mmol) dugc thém vao dung dich
chira N,N—dibenzyl-3-(((tert—butyldimetylsilyl)oxy)metyl)-5-metoxyanilin 16b (5,69
g, 12,71 mmol) trong Me-THF (64 mL). Hon hop nay duge khudy & nhiét do trong
phong trong 2 gio. Hon hop nay dugc pha lodng bang EtOAc, dugce ria 3 14n bang
nuée mudi va véi dung dich nude bdo hoa chira NaHCOs, dugc lam kho béng
MgSO0s, dugce loc va duge cd dic dudi ap suit giam. Chét can duogc tinh ché béng
séc ky nhanh trén silica gel (30 pm, 120 g, heptan/EtOAc tir 85/15 dén 75/25). Céc
phan doan tinh khiét duoc gop lai va dugc lam bay hoi dén kho dé tao ra (3-
(dibenzylamino)-5-metoxyphenyl)metanol 16 ¢ (4,1 g).

Tbng hop chét trung gian 16d:

Etyl 3-bromopropionat (0,126 mL, 0,99 mmol) duge thém tung giot vao
dung dich chtra (3-(dibenzylamino)-S-metoxyphenyl)metanol 16¢ (300 mg, 0,90
mmol), NaH (phan tdn 60% trong dau khoang) (40 mg, 0,99 mmol) trong DMF (7.0
ml). Phan ung duoc khudy & nhiét d6 trong phong trong 16 gid. Sau khi pha loang
b%mg EtOAc, vat liéu tho duoc rira béng nuée mubi (5 14n). Lép hitu co duge lam
kh6 bing MgSO4 va duge lam bay hoi dén kho. Viée tinh ché duoc tién hanh bang
séc ky nhanh trén silica gel (30 pm, 24 g, heptan/EtOAc tir 85/15 dén 75/25). Cac
phén doan tinh khiét duoc gop lai va dugc lam bay hoi dén kho dé tao ra etyl 3-((3-
(dibenzylamino)-5-metoxybenzyl)oxy)propanoat 16d (97 mg).
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Tbng hop chét trung gian 16e:

Hon hgp chia etyl 3-((3-(dibenzylamino)-5-metoxybenzyl)oxy)propanoat
16d (97 mg, 0,22 mmol) trong EtOH (1,3 mL) va EtOAc (0,66 mL) dugc hydro hoa
duéi 4p suét 7 bar Ha & nhiét do trong phong trong 18 gio véi PA/C (10%) (24 mg,
0,022 mmol) lam chét xtic tac. Chét xtc tic duoc loai bo bang cach loc qua tAm
Celite®. Celite® duoc rira bing BtOAc va dich loc dugc c6 dic dudi ap suat gim dé

tao ra etyl 3-((3-amino-5-metoxybenzyl)oxy)-propanoat 16e (52 mg).
Tbng hop chét trung gian 16f:

HOon hop chua 2-bromo-2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-
yl)etanon 1c¢ (74 mg, 0,17 mmol), etyl 3-((3-amino-5-metoxybenzyl)oxy)-propanoat
16e (52 mg, 0,21 mmol) va diisopropyletylamin (59 pL, 0,34 mmol) trong CH3CN
(0,89 mL) duogc khudy & 80°C trong 18 gio. Hon hop nay dugc c¢6 dac dudi ap suét
giam. Viée tinh ché dugc tién hanh bang sic ky nhanh trén silica gel (30 pm, 12 g,
heptan/EtOAc tir 85/15 dén 75/25). Céc phan doan tinh khiét duoc gop lai va duoc
lam bay hoi dén kho dé tao ra etyl 3-((3-((1-(4-clophenyl)-2-ox0-2-(6-
(triﬂometoxy)indolin—l-yl)etyl)amino)-S-metoxybenzyl)oxy)propanoat 16f (48 mg).

Tbng hop hop chit 16:

Dung dich chira LiOH monohydrat (33 mg, 0,79 mmol) trong nude (0,43 mL)
duoc thém vao dung dich chira etyl 3-((3-((1-(4-clophenyl)-2-ox0-2-(6-
(triﬂometoxy)-indolin—l—yl)etyl)amino)-5-metoxybenzyl)oxy)propanoat 16f (48 mg,
0,079 mmol) trong THF (0,97 mL). Ho6n hop nay duge khudy & nhiét do trong
phong trong 72 git. Dung dich dugc axit hoa bang HCI (3N) va duoc chiét bang
EtOAc. Lép hitu co duge lam kho béng MgSO0s, duge loc va duge cb dac dudi ap
sudt giam. Chét can dugc tinh ché bing sic ky nhanh trén silica gel (30 pm, 12 g,
CHaClyMeOH 100/0 dén 98/2). Viée tinh ché thi hai duoc tién hanh bang sac ky
dao pha (Pha dn dinh: YMC-actus Triart-C18 10 pum 30 x 150 mm, pha dong:
Gradien tir 65% NH4HCO3 0,2% , 35% CH3CN dén 25% NH4HCO3 0,2% , 75%
CH3CN). Céc phan doan tinh khiét dugc gdp lai va duge lam bay hoi dén kho dé tao
ra, sau khi dong kho trong CH3CN/nuée, axit 3-((3-((1-(4-clophenyl)-2-ox0-2-(6-
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(triﬂometoxy)indolin—l-yl)etyl)amino)-S-metoxybenzyl)oxy)propanoic (Hop chét
16, 5 mg).

Hop chét 16:

'H NMR (400 MHz, DMSO-ds) 8 ppm 2,34 - 2,42 (m, 2 H) 3,03 - 3,23 (m, 2
H) 3,49 - 3,59 (m, 2 H) 3,63 (s, 3 H) 3,97 - 4,21 (m, 2 H) 4,27 (s, 2 H) 4,49 - 4,57
(m, 1 H) 5,58 (d, J=8,59 Hz, 1 H) 6,11 (s, 1 H) 6,21 (s, 1 H) 6,33 (s, 1 H) 6,48 (br d,
J=8.59 Hz, 1 H) 7,00 (br d, J/=8,59 Hz, 1 H) 7,33 (d, /=8,08 Hz, 1 H) 7,43 (d,
J=8.59 Hz, 2 H) 7,56 (d, J=8,59 Hz, 2 H) 8,03 (s, 1 H)

LC/MS (phuong phap LC-C): R; 2,84 phit, MH" 579

Vi du 17: tong hop axit 4-(3-((1-(4-clo-2-metoxyphenyl)-2-oxo-2-(6-(triﬂometoxy)
indolin-l—yl)etyl)amino)-5-metoxyphenoxy)-2-metylbutanoic (Hop chét 17) va tach
thanh céac chit ddng phan 1ap thé 17A, 17B, 17C va 17D.
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Tbng hop chét trung gian 17a:
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Tert-butyl 4-bromo-2-metylbutanoat [CAS 1210410-44-8 (3,9 g, 16,446
mmol) dugc thém timg giot vao hdn hop chita 3-metoxy-5-nitrophenol [7145-49-5]
(2,78 g, 16,446 mmol) va K2COs (3,409 g, 24,669 mmol) trong DMF (25 mL). Hon
hop nay duoc khudy & nhiét d6 trong phong trong 7 gio va ¢ 60°C trong 16 gio. Sau
khi 1am mét xubng 0°C, hdn hop nay dugc pha lodng bang nudc va da va duge chiét
bang EtOAc. Lép hitu co duoc rira bang nude, duge lam kho bang MgSOs, dugce
loc va dung méi dugc 1lam bay hoi dén kho. Chét cin thé duge tinh ché bﬁng séc ky
nhanh trén silica gel (20-45 pum, 80 g, pha dong: heptan/EtOAc 75/25). Cac phan
doan tinh khiét dugc gop lai va dung méi duge lam bay hoi du6i ap suat giam dé

tao ra tert-butyl 4-(3-metoxy-5-nitrophenoxy)-2-metylbutanoat 17a (2,59 g).
Tbng hop chét trung gian 17b:

Hon hop chua tert-butyl 4-(3-metoxy-5-nitrophenoxy)-2-metylbutanoat 17a
(2,9 g, 8,913 mmol) trong MeOH (50 mL) duoc hydro hoa duéi ap suét khi quyén
H, trong 4 gid v6i Pd/C (10%) (1,52 g, 1,426 mmol) lam chat xdc tac. Chét xuc tac
duoc loai bd bﬁng cach loc qua tAm Celite®. Celite® dugc rira bﬁng EtOAc va dich
loc dugc c6 dac dudi ap suét giam. Hon hop nay dugc tinh ché bang séc ky nhanh
trén silica gel (20-45 um, 40 g, pha dong: heptan/EtOAc 85/15). Céc phéan doan tinh
khiét duoc gop lai va dung mdi dugce lam bay hoi dén kho dé tao ra tert-butyl 4-(3-
amino-5-metoxyphenoxy)-2-metylbutanoat 17b (2,29 g).

Téng hop chét trung gian 17c:

Hon hop chira 6-(triflometoxy)indolin [CAS 959235-95-1]1 (2,5 g, 12,3
mmol), axit 2-(4-clo-2-metoxyphenyl)axetic [CAS 170737-95-8] (2,47 g, 12,3
mmol), HATU (7 g, 18,5 mmol) va diisopropyletylamin (6,1 mL, 36,9 mmol) trong
DMF (40 mL) dugc khudy & nhiét d6 trong phong trong 4 gid. Nude va EtOAc
duoc thém. Lop hitu co duogc tach, dugce rira bﬁmg nude, duoc lam kho bang MgSOs4,
duoc loc va dung mdi dugc lam bay hoi dudi ap sudt giam. Chét can dugc tinh ché
béng sic ky trén silica gel (15-40 pm, 80 g, heptan/EtOAc 85/15). Céc phan doan

tinh khiét duoc gdp lai va dung moi dugce cd dac dudi ap suat giam de€ tao ra, sau
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khi két tinh tr  CH3;CN/heptan,  2-(4-clo-2-metoxyphenyl)-1-(6-
(triflometoxy)indolin-1-yl)etanon 17¢ (4,3 g).

Téng hop chét trung gian 17d:

O -78°C, dudi dong chay N, LIHMDS 1M trong THF (19,7 mL, 19,7 mmol)
dugc thém tung giot vao hdn hop chta 2-(4-clo-2-metoxyphenyl)-1-(6-
(triflometoxy)indolin-1-yl)etanon 17¢ (3,8 g, 9,8 mmol) trong THF (50 mL).
TMSCI (1,5 mL, 11,8 mmol) dugc thém timg giot. Hon hop nay duge khudy trong
15 phat & -78°C va dung dich chra N-bromosuxinimit (1,9 g, 10,8 mmol) trong
THF (35 mL) duge thém ting giot. Sau khi khudy trong 2 git & -78°C, ding phan
ting bang dung dich bdo hoa ctia NH4Cl. Hon hop nay dugc chiét bang EtOAc. Lép
hitu co duoc tach, dugc lam kho b%mg MgSOs4, duoc loc va dung moi duge 1am bay
hoi dudi 4p sudt giam dé tao ra 2-bromo-2-(4-clo-2-metoxyphenyl)-1-(6-
(triflometoxy)indolin-1-yl)etanon 17d (4,5 g). Hop chét duogc stir dung nhu vay cho

budc tiép theo.

Téng hop chit trung gian 17 va tach thanh céc chat dong phan 14p thé 17f, 17g,
17h va 17i:

HO6n hop chaa 2-bromo-2-(4-clo-2-metoxyphenyl)-1-(6-(triflometoxy)
indolin-1-yl)etanon 17d (2 g, 4,304 mmol), tert-butyl  4-(3-amino-5-
metoxyphenoxy)-2-metylbutanoat ~ 17b (763 mg, 2,5 83 mmol) va
diisopropyletylamin (1,5 mL, 8,608 mmol) trong CHsCN (70 mL) duogc khudy &
60°C trong 6 gid. Hon hop nay duoc lam mat dén 0°C, dugc pha loang bang nudc
va da, va duogc chiét béng EtOAc. Lép hitu co duge rea béng nude, duge lam khd
bing MgS0s, dugc loc va dung méi duge lam bay hoi dudi ap sudt giam. Viéc tinh
ché dugc tién hanh bang sic ky nhanh trén silica gel (25-30 pm, 40 g,
heptan/EtOAc 80/20). Viéc tinh ché thit hai duge tién hanh bang séc ky nhanh trén
silica gel (25-30 pm, 40 g, heptan/EtOAc 85/15). Cac phén doan tinh khiét dugc
gop lai va dugc lam bay hoi dén kho dé tao ra tert-butyl 4-(3-((1-(4-clo-2-
metoxyphenyl)-2-oxo-2-(6-(triflometoxy)indolin-1 -yl)etyl)amino)-5-
metoxyphenoxy)-2-metylbutanoat 17e (787 mg). Cac chét ddng phan lap thé dugc
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tach bang SFC khong ddi xtng (Pha 6n dinh: Chiralpak® AD-H 5 pm 250 x 30 mm,
pha ddng: 83% COg, 17% EtOH) dé tao ra hdon hop chia 17f va 17g (348 mg), va
17h (164 mg) va 17i (184 mg) tinh khiét. 17f va 17g dugc tach thém bing SFC
khong d6i xing (Pha 4n dinh: Chiralpak® AD-H 5 pm 250 x 30 mm, pha dong: 88%
CO», 12% EtOH) dé tao ra 17f (145 mg) va 17g (140 mg).

Tbng hop hop chét 17:

HOn hop chira tert-butyl 4-(3-((1-(4-clo-2-metoxyphenyl)-2-oxo0-2-(6-
(triflometoxy)indolin-1-yl)ety]l)amino)-5-metoxyphenoxy)-2-metylbutanoat 17e
(180 mg, 0,265 mmol) trong HCI (4M trong dioxan) (3 mL) duoc khudy & nhiét do
trong phong trong 18 gio. Hon hop nay duogc cd dac dudi ap sudt giam. 5 mL
trietylamin dugc thém va dung dich duoc lam bay hoi trong chan khong. Viéc tinh
ché duoc tién hanh bang sic ky nhanh trén silica gel (30 pm, 12 g, CH2Cly/ MeOH
tir 99/1 dén 96/4). Cac phan doan tinh khiét duge gop lai va duge lam bay hoi dén
kho (m = 115 mg). Chét cin dugc hoa rin trong pentan/diisopropyl ete va vai giot
CH;CN @ tao ra axit 4-(3-((1-(4-clo-2-metoxyphenyl)-2-ox0-2-(6-(triflometoxy)
indolin-1-yl)etyl)amino)-5-metoxyphenoxy)-2-metylbutanoic (Hop chét 17, 75 mg).

Téng hop Chit ddng phan 1ap thé 17A:

Hdn hop chira 17f (145 mg, 0,214 mmol) trong HCI (4M trong dioxan) (5
mL) dugc khudy & nhiét d trong phong trong 6 gio. Hon hop nay duge cb dac dudi
ap sudt giam. 5 mL EtsN duogc thém va dung dich duge lam bay hoi trong chan
khong. Viée tinh ché dugc tién hanh bang sic ky nhanh trén silica gel (15-40 pm,
12 g, CH2Cly/ MeOH tir 99,5/0,5 dén 95/5). Céc phan doan tinh khiét duoc gop lai
va dugc lam bay hoi dén khé6 (m = 93 mg). Chat cin dugc hod rin tu
pentan/diisopropyl ete va vai giot CH3CN d2 tao ra cht dong phan lap thé 17A (64
mg).

Téng hgp Chat ddng phan 1ap thé 17B:

H&n hop chira 17g (135 mg, 0,199 mmol) trong HCI (4M trong dioxan) (5
mL) duoc khudy & nhiét do trong phong trong 18 gid. Hon hop nay duge c¢6 dac
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duéi 4p suat giam. 5 mL EN dugce thém va dung dich dugc lam bay hoi trong chan
khong. Vide tinh ché dugc tién hanh bing sdc ky nhanh trén silica gel (15-40 pm,
12 g, CH,CL/ MeOH tir 99,5/0,5 dén 95/5). Céc phan doan tinh khiét duoc gdp lai
va dugc 1am bay hoi dén kho (m = 65 mg). Chit can duge hod rin tir
pentan/diisopropyl ete va vai giot CH3CN d8 tao ra chat dong phan 13p thé 17B (38
mg).

Téng hop Chét ddng phén 14ap thé 17C:

Hdn hop chira 17h (162 mg, 0,239 mmol) trong HCI (4M trong dioxan) (5
mL) duoc khudy & nhiét do trong phong trong 6 gio. Hon hop nay dugce ¢d dac dudi
ap suit giam. 5 mL EtN dugce thém va dung dich duge lam bay hoi trong chan
khong. Vide tinh ché dugc tién hanh bang sdc ky nhanh trén silica gel (15-40 pm,
12 g, CH2Cly/ MeOH tir 99,5/0,5 dén 95/5). Céc phan doan tinh khiét dugc gop lai
va dugc lam bay hoi dén khé (m = 85 mg). Chét cin duoc hod rin tu
pentan/diisopropyl ete va vai giot CH3CN dé tao ra chat dong phan 1ap thé 17C (68
mg).

Téng hop Chét dong phan 1ap thé 17D:

Hdn hop chira 17i (179 mg, 0,264 mmol) trong HCI (4M trong dioxan) (5
mL) duoc khudy & nhiét do trong phong trong 6 gio. Hon hop nay duge c¢d dac dudi
ap suat giam. 5 mL EtN duoc thém va dung dich dugc lam bay hoi trong chéan
khong. Viéc tinh ché dugc tién hanh bing sdc ky nhanh trén silica gel (15-40 pm,
24 g, CH2Cly/ MeOH tir 99,5/0,5 dén 95/5). Cac phan doan tinh khiét duoc gop lai
va duwoc 1am bay hoi dén khd (m = 98 mg). Chit can duoc hod rin tu
pentan/diisopropyl ete va vai giot CH3CN d2 tao ra chit dong phan 1ap thé 17D (54
mg).

Hop chét 17:

I NMR (500 MHz, DMSO-ds) 8 ppm 1,11 (br d, J=6,62 Hz, 3 H) 1,54 -
1,82 (m, 1 H) 1,82 - 2,07 (m, 1 H) 3,10 - 3,22 (m, 2 H) 3,62 (s, 3 H) 3,77 - 3,87 (m,
2 H) 3,91 (s, 3 H) 3,96 - 4,18 (m, 1 H) 4,30 — 4,43 (m, 1 H) 5,60 (br d, /=8,20 Hz, 1
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H) 5,76 (br s, 1 H) 5,87 (s 1 H) 5,88 (s, 1H) 6,46 (br d, /=8,51 Hz, 1 H) 6,98 — 7,6
(m, 2 H) 7,15 (brs, 1 H) 7,28 — 7,44 (m, 2 H) 8,03 (br s, 1 H) 12,20 (br s, 1 H) (1H
thiéu CH CO.H trong DMSO)

LC/MS (phuong phép L.C-C): Re 3,16 phut, MH" 623
Chét ddng phan 1ap thé 17A:

'H NMR (400 MHz, DMSO-ds) & ppm 1,10 (br d, /=7,07 Hz, 3 H) 1,59 -
1,82 (m, 1 H) 1,82 - 2,04 (m, 1 H) 3,04 - 3,24 (m, 2 H) 3,61 (s, 3 H) 3,71 - 3,87 (m,
2 H) 3,90 (s, 3 H) 3,96 - 4,21 (m, 1 H) 4,32 - 4,56 (m, 1 H) 5,59 (br d, /=8,59 Hz, 1
H) 5,75 (s, 1 H) 5,85 (s, 1 H) 5,87 (s, 1H) 6,44 (br d, J=8,59 Hz, 1 H) 6,98 — 7,05
(m, 2 H) 7,14 (s, 1 H) 7,22 - 7,53 (m, 2 H) 8,02 (br s, 1 H) 12,19 (br s, 1 H) (1H
thiéu CH CO,H trong DMSO)

LC/MS (phuong phap LC-D): R 3,07 phut, MH* 623
[a]p?: -18,4° (¢ 0,305, DMF)

SFC khong dbi xiang (phuong phap SFC-N): Rt 4,75 phut, MH* 623, d6 tinh
sanh khong dbi xing 99,3%.

Chét ddng phan 1ap thé 17B:

'H NMR (400 MHz, DMSO-ds) 8 ppm 1,09 (br d, /=6,57 Hz, 3 H) 1,64 -
1,83 (m, 1 H) 1,83 - 2,09 (m, 1 H) 3,00 - 3,23 (m, 2 H) 3,61 (s, 3 H) 3,68 - 3,86 (m,
2 H) 3,90 (m, 3 H) 3,96 - 4,21 (m, 1 H) 4,26 - 4,56 (m, 1 H) 5,59 (br d, /=8,08 Hz,
1 H) 5,75 (br's, 1 H) 5,86 (s, 1H) 5,87 (s, 1 H) 6,44 (br d, J=8,59 Hz, 1 H) 6,97 —
7,06 (m, 2 H) 7,14 (s, 1 H) 7,26 — 7,34 (m, 2 H) 8,02 (br s, 1 H) 12,20 (br s, 1 H)
(1H thiéu CH CO,H trong DMSO)

LC/MS (phuong phap LC-D): Ry 3,03 phut, MH* 623
[a]p?: -51,0° (c 0,298, DMF)

SFC khong d6i xtmg (phuong phap SFC-N): Rt 5,90 phat, MH" 623, d0 tinh
sanh khong ddi ximg 97,94%.
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Chét ddng phén 1ap thé 17C:

I'H NMR (400 MHz, DMSO-ds) & ppm 1,09 (d, J=6,57 Hz, 3 H) 1,61 - 1,84
(m, 1 H) 1,88 — 2,02 (m, 1 H) 3,07 - 3,26 (m, 2 H) 3,61 (s, 3 H) 3,76 - 3,88 (m, 2 H)
3,90 (s, 3 H) 3,97 - 4,18 (m, 1 H) 4,27 - 4,45 (m, 1 H) 5,59 (br d, /=8,59 Hz, 1 H)
575 (s, 1 H) 5,86 (brs, 1 H) 5,87 (brs, 1 H) 6,39 - 6,49 (m, 1 H) 6,97 - 7,02 (m, 1
H) 7,02 - 7,05 (m, 1 H) 7,14 (d, /=2,02 Hz, 1 H) 7,29 - 7,32 (m, 1 H) 7,32 - 7,37 (m,
1 H) 8,02 (s, 1 H) 12,19 (br s, 1 H) (1H thiéu CH COH trong DMSO)

LC/MS (phuong phép LC-C): Ry 3,16 phut, MH 623
[a]p?%: +41,6° (c 0,257, DMF)

SFC khéng déi xtng (phuong phap SFC-N): R 6,86 phut, MH" 623, do tinh
sanh khong ddi xang 98,89%.

ChAt ddng phén lap thé 17D:

'H NMR (500 MHz, DMSO-d¢) § ppm 1,11 (d, /=6,94 Hz, 3 H) 1,70 (dq,
J=13,44, 6,55 Hz, 1 H) 1,97 (dq, J=13,64, 6,80 Hz, 1 H) 3,09 -3,26 (m, 2 H) 3,62 (s,
3 H) 3,85 (br t, /=6,31 Hz, 2 H) 3,91 (s, 3 H) 3,97 - 4,09 (m, 1H)431-4,47 (m, 1
H) 5,60 (br d, /=8,51 Hz, 1 H) 5,76 (s, 1 H) 5,86 (br's, 1 H) 5,88 (brs, 1 H) 6,45 (br
d, /=8,51 Hz, 1 H) 7,00 - 7,08 (m, 2 H) 7,15 (d, /=1,26 Hz, 1 H) 7,32 (d, /=8,20 Hz,
1 H) 7,34 (br d, J/=8,20 Hz, 1 H) 8,03 (br s, 1 H) 12,18 (brs, 1 H) (1H thiéu CH
CO,H trong DMSO)

LC/MS (phuong phap LC-C): R¢ 3,15 phit, MH" 623
[a]p?: +15,8° (¢ 0,297, DMF)

SFC khong dbi xtmg (phuong phap SFC-N): Ry 8,14 phit, MH™ 623, d§ tinh
sanh khong ddi xtg 98,6%.

Vi du 18: téng hop axit 4-(3-((1-(4-clo-2-metoxyphenyl)-2-ox0-2-(6-(triﬂometoxy)
indolin—l-yl)etyl)amino)-S-metoxyphenoxy)-2,2-dimetyl—butanoic (Hop chét 18) va
tach khong dbi ximg thanh céc chét ddng phan d6i quang 18A va 18B.
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LiOH N Téch khong d6i ximg
—_— FXO N H 0 _ »  Cécchat ddng phan dbi quang 18A va 18B
THF, MeOH, nudc* F F OH
1t, 16 gio 18 o)
60°C 16 gio

Tbng hop chat trung gian 18a:

HO6n hop chua 2-bromo-2-(4-clo-2-metoxyphenyl)-1-(6-(triflometoxy)
indolin-1-yl)etanon 17d (800 mg, 1,291 mmol), metyl  4-(3-amino-5-
metoxyphenoxy)-2,2-dimetylbutanoat 2a (518  mg, 1,937 mmol) va
diisopropyletylamin (445 pL, 2,583 mmol) trong CH3CN (6 mL) duoc khudy &
80°C trong 48 gio. Hon hop nay duge c6 dic dén kho. Chét can duoc hép thu bang
EtOAc, duoc rira bang 1N HCI (2 1dn), va bang nude. Lép hitu co duge lam kho
b%ng MgSO0s, duge loc va dung moi duge lam bay hoi trong chan khong dé tao ra
metyl 4-3-((1 -(4-clo-2—metoxyphenyl)-2-0x0-2-(6-(triﬂometoxy)indolin— 1-
yl)etyl)amino)—S-metoxyphenoxy)-2,2-dimetylbutanoat 18a (950 mg). Hop chat

duoc st dung nhu vay cho budc tiép theo.

Tbng hop hop chit 18 va tach khong ddi xing thanh cac chét ddng phan d6i quang
18A va 18B:

3 0°C, LiOH monohydrat (184 mg, 4,38 mmol) duoc thém timg phan vao
dung dich chtta metyl 4-(3-((1-(4-0lo-2—metoxyphenyl)-2-oxo-2-(6-(triﬂ0-metoxy)
indolin—l-yl)etyl)amino)-S-metoxyphenoxy)—Z,2-dimetylbutanoat 18a (950 mg,
1,459 mmol) trong THF/MeOH/nuéc¢ (1/1/1) (30 mL). Hon hop nay duge khudy &
nhiét do trong phong trong 16 gid, va sau d6 ¢ 60°C trong 16 gid. Hon hop nay
dugc pha lodng bang nudc va duge chiét bang EtOAc. Lop nude duge axit hoa

chdm dén d6 pH=5-6 bang 3N HCI va duoc chiét bang EtOAc. Céc 16p hitu co gdp
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lai dugc lam kho bang MgS0s, duge loc va dung mdi duge lam bay hoi trong chan
khong. Viée tinh ché duoc tién hanh bang sdc ky nhanh trén silica gel (15-40 pm,
40 g, CH2Cl/CH30H, tir 100/0 dén 99/1). C4c phan doan tinh khiét duoc gop lai va
duoc lam bay hot dén khd (m = 350 mg). Mot phén nhé chit can dugc két tinh tir
Et,O/diisopropyl ete. Chét két tia duoc loc ra va dugce 1am kho dé tao ra axit 4-(3-
(¢ ~(4-clo-2-metoxyphenyl)-2-ox0-2-(6-(triflometoxy)indolin-1 -yl)etyl)amino)-5-
metoxyphenoxy)-2,2-dimetylbutanoic (Hop chét 18, 25 mg). Lugng con lai (290 mg)
duge st dung dé tach khong d6i xang. Cac chét ddng phan dbi quang dugc tach
bing SFC khong ddi xtmg (Pha én dinh: Chiralcel® OD-H 5 pm 250 x 30 mm, pha
dong: 75% CO», 25% MeOH) d8 tao ra, sau khi hoa ran tlr heptan/diisopropyl ete,
chat ddng phan dbi quang thir nhit duoc ria giai 18A (68 mg) va chét déng phan
dbi quang thit hai dugc rira giai 18B (70 mg).

Hop chét 18:

I'H NMR (500 MHz, DMSO-ds) 8 ppm 1,14 (d, J=2,2 Hz, 6 H) 1,87 (t, /=7.1
Hz, 2 H) 3,09 - 3,26 (m, 2 H) 3,61 (s, 3 H) 3,80 - 3,88 (m, 2 H) 3,90 (s, 3 H) 3,98 -
4,07 (m, 1 H) 4,33 - 4,42 (m, 1 H) 5,60 (d, J=8,5 Hz, 1 H) 5,74 (s, 1 H) 5,85 (s, 1 H)
5.87 (s, 1 H) 6,44 (d, /=8,5 Hz, 1 H) 6,98 - 7,06 (m, 2 H) 7,15 (d, /=1,6 Hz, 1 H)
7,33 (dd, J=11,7, 8,2 Hz, 2 H) 8,03 (s, 1 H) 12,23 (brs, 1 H)

LC/MS (phuong phap LC-C): Ri 3,40 phit, MH" 637
MP = 138°C
Chét ddng phan d6i quang 18A:

1 NMR (500 MHz, DMSO-ds) & ppm 1,14 (d, /=2,2 Hz, 6 H) 1,87 (br t,
J=7.1 Hz, 2 H) 3,09 - 3,25 (m, 2 H) 3,61 (s, 3 H) 3,81 - 3,87 (m, 2 H) 3,90 (s, 3 1)
3,98 - 4,07 (m, 1 H) 4,33 - 4,42 (m, 1 H) 5,59 (d, J=8,5 Hz, 1 H) 5,74 (s, 1 1) 5,84
(s, 1 H) 5,87 (s, 1 H) 6,44 (br d, J=8,5 Hz, 1 H) 6,98 - 7,06 (m, 2 H) 7,14 (d, /=19
Hz, 1 H) 7,33 (dd, J=10,7, 8,5 Hz, 2 H) 8,02 (s, 1 H) 11,94 - 12,35 (m, 1 H)

LC/MS (phuong phap LC-C): Re 3,40 phit, MH" 637
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[a]p?: -30,2° (¢ 0,315, DMF)

SFC khong d6i ximg (phuong phép SFC-0): Rt 1,31 phut, khong ¢6 MH?*, d6
tinh sanh khong d6i xtmg 100%.

Chét ddng phéan d6i quang 18B:

I'H NMR (500 MHz, DMSO-ds) 8 ppm 1,13 (d, /=25 Hz, 6 H) 1,87 (t, /=73
Hz, 2 H) 3,10 - 3,25 (m, 2 H) 3,61 (s, 3 H) 3,80 - 3,87 (m, 2 H) 3,90 (s, 3 H) 4,02
(td, /=10,2, 7,1 Hz, 1 H) 4,33 - 4,41 (m, 1 H) 5,59 (d, /=8,8 Hz, 1 H) 5,73 - 5,76 (m,
1 H) 5,84 (s, 1 H) 5,87 (s, 1 H) 6,44 (d, /=8,5 Hz, 1 H) 6,97 - 7,08 (m, 2 H) 7,14 (d,
J=1,9 Hz, 1 H) 7,33 (dd, J=11,2, 8,4 Hz, 2 H) 8,02 (s, 1 H) 11,92 - 12,44 (m, 1 H)

LC/MS (phuong phép LC-C): Ry 3,40 phut, MH" 637
[0]p2%: +28,0° (¢ 0,354, DMF)

SFC khong dbi xting (phuong phap SFC-0): R¢ 1,60 phut, khéng ¢6 MH", d6
tinh sanh khong d6i xtng 99,45%.

Vi du 19A: tong hop axit (1R *2R*)-2-((3-((1-(4-clo-2-metoxyphenyl)-2-0x0-2-(6-
(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)metyl)-
xyclopropancarboxylic (Hop cht 19A) va tich thanh céc chit dong phan 1ap thé
19AA va 19AB.

Cl Cl

MeO OMe MeO OMe
° | PoNEt
* 1PT,
Br R 2

(o) N + iy O R*
S I AT o S ORI
F R* 4

F 6d 0 [/
o
17d
Cl

MeO OMe
L|OH Téch khong d6i ximg
— +  Chcchétddng phian lap thé 19AA vi 19AB

R*

THF, nuéc X 0/\q.,

1t, 18 gié F \CE) RN O
(0]

Téng hop chét trung gian 19a:
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Hon hgp chua 2-bromo-2-(4-clo-2-metoxyphenyl)-1-(6-(triflometoxy)
indolin-1-yl)etanon 17d (0,37 g, 0,796 mmol), (1R*,2R*)-metyl 2-((3-amino-5-
metoxyphenoxy)metyl)xyclopropancarboxylatmetoxyphenoxy)metyl)xyclopropyl)
axetat 6d (0,317 g, 1,194 mmol) va diisopropyletylamin (0,274 mL, 1,593 mmol)
trong CH3CN (10 mL) duoc khudy & 80°C trong 6 gid. Phan ing dugc lam mat dén
0°C va duge pha loing bing nwéc va da. Hon hop nay duge chiét bang EtOAc. Lop
hitu co dugc rira bfmg nude, duge lam khd br:ing MgSOs, dugc loc va dung mdi
duoc lam bay hoi d&n kho. Hop chét duoc tinh ché bang sic ky nhanh trén silica gel
(25-30 um, 24 g, heptan/EtOAc 80/20). Cac phan doan tinh khiét dugc gdp lai va
dung mdi dugc loai bo dudi ap sudt giam dé tao ra (1R*2R*)-metyl 2-((3-((1-(4-
clo-2-metoxyphenyl)-2-ox0-2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5-
metoxyphenoxy)metyl)-xyclopropancarboxylat 19a (306 mg).

Téng hop hop chit 19A va tach thanh céc cht dong phan 14p the 19AA va 19AB:

Dung dich chtta LiOH monohydrat (77 mg, 1,826 mmol) trong nude (5 mL)
duge thém vao dung dich chira (1R*2R*)-metyl 2-((3-((1-(4-clo-2-metoxyphenyl)-
2-0x0-2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)metyl)-
xyclopropancarboxylat 19a (237 mg, 0,365 mmol) trong THF (5 mL). Hon hop nay
duoc khqu & nhiét d6 trong phong trong 18 gio va dugc ¢d dac trong chan khong.
Hop chit dugc tinh ché bang sic ky nhanh trén silica gel (20-45 um, 24 g,
CH,CL/MeOH tir 99.5/0,5 dén 98/2). Cac phan doan tinh khiét dugc gdp lai va
duoc cd dac dudi ap sudt giam dé tao ra axit (1R*2R*)-2-((3-((1-(4-clo-2-
metoxyphenyl)-2-oxo0-2-(6-(triflometoxy)indolin-1 -yl)etyl)amino)-5-
metoxyphenoxy)metyl) xyclopropancarboxylic (Hop chat 19A, 170 mg). Céac chat
ddng phan lap thd duoc tach bang SFC khong d6i xtng (Pha 6n dinh: Chiralcel®
OD-H 5 pm 250 x 30 mm, pha dong: 65% COz2, 35% MeOH) dé tao ra, sau khi hod
ran tir CH3CN/diisopropyl ete/heptan, chét déng phan 1ap thé thir nhat dugc rira giai
19AA (67 mg) va chat ddng phan 1ap thé thir hai duoc rira giai 19AB (59 mg).

Chét ddng phan 13p thé 19AA:
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'H NMR (500 MHz, DMSO-ds) 8 ppm 0,85 -0,95 (m, 1 H) 0,99 - 1,08 (m, 1
H) 1,55 (dt, J/=8,12, 4,30 Hz, 1 H) 1,57 — 1,67 (m, 1 H) 3,10— 3,25 (m, 2 H) 3,61 (s,
3 H) 3,64 - 3,73 (m, 1 H) 3,83 (br dd, J~10,40, 6,31 Hz, 1 H) 3,90 (s, 3 H) 3,98 -
4,08 (m, 1 H) 4,29 - 4,44 (m, 1 H) 5,60 (br d, J=8,51 Hz, 1 H) 5,76 (s, 1 H) 5,87 (s,
2 H) 6,45 (br d, J=8,83 Hz, 1 H) 6,96 - 7,07 (m, 2 H) 7,14 (d, J=1,26 Hz, 1 H) 7,31
(d, /=8,51 Hz, 1 H) 7,32 - 7,38 (m, 1 H) 8,02 (br s, 1 H) 12,23 (br s, 1 H)

LC/MS (phuong phép LC-D): R 2,84 phut, MH" 621
[a]p?: -65,6° (¢ 0,25, DMF)

SFC khong dbi xtmg (phuong phéap SFC-P): Rq 1,44 phut, khong c6 MH', d6
tinh sanh khong d6i xtiing 100%.

ChAt ddng phan lap thé 19AB:

I{f NMR (500 MHz, DMSO-ds) & ppm 0,87 - 0,95 (m, 1 H) 0,99 - 1,07 (m, 1
H) 1,50 - 1,57 (m, 1 H) 1,59 - 1,70 (m, 1 H) 3,09 - 3,24 (m, 2 H) 3,61 (s, 3 H) 3,63 -
3,72 (m, 1 H) 3,85 (br dd, J=10,40, 6,31 Hz, 1 H) 3,90 (s, 3 H) 3,99 - 4,09 (m, 1 H)
4,30 - 4,44 (m, 1 H) 5,60 (br d, J=8,51 Hz, 1 H) 5,76 (s, 1 H) 5,87 (s, 2 H) 6,45 (br
d, J=8,51 Hz, 1 H) 7,00 - 7,09 (m, 2 H) 7,14 (d, /=1,26 Hz, 1 H) 7,30 (d, J=8,51 Hz,
1 H) 7,34 (br d, J=8,20 Hz, 1 H) 8,02 (br's, 1 H) 12,26 (brs, 1 H)

LC/MS (phuong phap LC-D): R¢ 2,85 phut, MH"* 621
[a]p?: +37,1° (¢ 0,28, DMF)

SFC khong dbi xtmg (phuong phap SFC-P): R 2,20 pht, khong ¢c6 MH", d6
tinh sanh khong d6i xtmg 99,84%.

Vi du 19B: tdng hop axit (1S*,2S*)-2-((3-((1-(4-c10-2-metoxyphenyl)-2-ox0-2-(6-
(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy )metyl)-
xyclopropancarboxylic (Hop chit 19B) va tach thanh céc chét ddng phan lap thé
19BA va 19BB.
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Tbng hop chét trung gian 19b:

HO6n hgp chua 2-bromo-2-(4-clo-2-metoxyphenyl)-1-(6-(triflometoxy)
indolin-1-yl)etanon 17d (0,39 g, 0,839 mmol), (15*,2S*)-metyl 2-((3-amino-5-
metoxyphenoxy)metyl)xyclopropancarboxy1atmetoxyphenoxy)metyl)xyclopropyl)a
xetat 6e (0,334 g, 1,259 mmol) va diisopropyletylamin (0,289 mL, 1,679 mmol)
trong CH3CN (10 mL) duge khudy & 80°C trong 7 gid. Phan tmg dugc lam mat dén
0°C va duge pha loing bing nude va da. Hon hop nay duoc chiét bang EtOAc. Lép
hitu co duoc rira bang nuée, duge lam kho bang MgS0s, duge loc va dung mdi
dwoc 1am bay hoi dén khd. Hop chit dugc tinh ché bing sic ky nhanh trén silica gel
(25-30 um, 24 g, heptan/EtOAc 80/20). Cac phén doan tinh khiét duoc gdp lai va
dung mdi duoc loai bo dudi ap suat giam dé tao ra (15*,25%)-metyl 2-((3-((1-(4-clo-
2-metoxyphenyl)-2-0x0-2-(6-(triflometoxy)indolin-1 -yl)etyl)amino)-5-
metoxyphenoxy)metyl)-xyclopropancarboxylat 19b (308 mg).

Tbng hop hop chat 19B va tach thanh céc chat dong phén lap thé 19BA va 19BB:

Dung dich chira LiOH monohydrat (98 mg, 2,334 mmol) trong nudce (5 mL)
duge thém vao dung dich chira (1S*,25%*)-metyl 2-((3-((1-(4-clo-2-metoxyphenyl)-
2-0x0-2-(6-~(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)metyl)-
xyclopropancarboxylat 19b (303 mg, 0,467 mmol) trong THF (5 mL). Hon hop nay
duoc khudy & nhiét do trong phong trong 18 gio va sau do6 duogc cd dic trong chan

khong. Hop chit dugc tinh ché bing sic ky nhanh trén silica gel (20-45 pm, 24 g,
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CH,ClL/MeOH tir 100/0 dén 98/2). C4c phan doan tinh khiét duge gop lai va duge
¢6 dac dudi ap suét giam dé tao ra axit (15*,25%)-2-((3-((1-(4-clo-2-metoxyphenyl)-
2-0x0-2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)metyl)-
xyclopropancarboxylic (Hop chat 19B, 250 mg). Cac chét déng phan 1ap thé dugc
tach bing SFC khong dbi ximg (Pha dn dinh: Chiralcel® OD-H 5 pm 250 x 30 mm,
pha dong: 65% CO2, 35% MeOH) dé tao ra, sau khi hoa ran t CH3CN/diisopropyl
ete/heptan, chét déng phan 1ap thé th nhat duoc rira giai 19BA (97 mg) va chét
ddng phan 1ap thé thit hai dugc rira giai 19BB (103 mg).

Chéit ddng phan lap thé 19BA:

I'H NMR (400 MHz, DMSO-ds) 8 ppm 0,85 - 0,95 (m, 1 H) 0,95 - 1,09 (m, 1
H) 1,54 (dt, J=8,34, 4,42 Hz, 1 H) 1,55 - 1,66 (m, 1 H) 3,09 - 3,25 (m, 2 H) 3,61 (s,
3 H) 3,66 (dd, J=10,36, 7,33 Hz, 1 H) 3,85 (dd, J=10,61, 6,06 Hz, 1 H) 3,89 (s, 3 H)
3,96 - 4,12 (m, 1 H) 4,26 - 4,43 (m, 1 H) 5,59 (d, /=8,59 Hz, 1 H) 5,76 (s, 1 H) 5,87
(s, 1 H) 5,88 (s, 1H) 6,44 (d, J=9,09 Hz, 1 H) 6,93 - 7,06 (m, 2 H) 7,14 (d, J=2,02
Hz, 1 H) 7,30 (d, J=8,08 Hz, 1 H) 7,34 (d, J=8,08 Hz, 1 H) 8,02 (s, 1 H) 12,20 (brs,
1 H)

LC/MS (phuong phép LC-D): Rt 2,84 phtit, MH" 621
[a]p?: -47,6° (¢ 0,271, DMF)

SFC khong d6i xtmg (phwong phap SFC-P): R¢ 1,48 phut, khong c6 MH", do
tinh sanh khong d6i xtmg 100%.

Chéit ddng phan 1ap thé 19BB:

IH NMR (400 MHz, DMSO-dé) & ppm 0,85 - 0,97 (m, 1 H) 0,98 - 1,07 (m, 1
) 1,51 - 1,58 (m, 1 H) 1,55 -1,67 (m, 1 H) 3,07 - 3,25 (m, 2 H) 3,61 (s, 3 H) 3,65 -
3,74 (m, 1 H) 3,83 (br dd, /=10,36, 5,81 Hz, 1 H) 3,90 (s, 3 H) 3,97 - 4,14 (m, 1 H)
430 - 442 (m, 1 H) 5,60 (br d, J=8,59 Hz, 1 H) 5,76 (s, 1 H) 5,87 (s, 2 H) 6,44 (br
d, /=8.59 Hz, 1 H) 6,98 - 7,07 (m, 2 H) 7,14 (d, J=1,52 Hz, 1 H) 7,30 (d, /=8,08 Hz,
1 H) 7,33 (br d, /=8,08 Hz, 1 H) 8,02 (s, 1 H) 12,24 (brs, 1 F)
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LC/MS (phuong phap LC-D): R 2,84 phat, MH" 621
[a]p?: +56,8° (¢ 0,264, DMF)

SFC khong dbi xtimg (phuong phap SFC-P): R¢ 2,12 phuit, khong ¢6 MH*, d6
tinh sanh khong d6i xtmg 99,59%.

Vi du 20: tong hop axit 4-(3-((1-(4-clophenyl)-2-(5-metoxy-6-(triflo-metyl)indolin-
1-yl)-2-0xoetyl)amino)-S—metoxyphenoxy)-Z-metylbutanoic (Hop chét 20) va tach
thanh céc chat ddng phan 1ap thé 20A, 20B, 20C va 20D

e F CI—< >—o e F
FﬂUNOQ —=N Fw Hy, PA/C (10%) ;M) BHa-Pyridine
_— P N —————— _—
tBUOK, DMF MeO - AcOH MeO % EtOH, 6N HCl
-10°C, 1 gioy 20a EtOH/nuée 20b 0°C, 2 giy

Cl

al OMe
e C
F H HATU F NBS F Br 1a 0
F N Lk NG - N
(iPr)oNEt LiHMDS (iPr),NEt

N MeO MeO
200 DMF, 1t 20 gi&y 20 TMSCI CH5CN, 60°C, 18 giy
THF, -70°C, 3,5 gi&r

20e

Cl cl

OMe HCI (4M trong dioxan) OMe Téch chétt dong phin  C4c chit ddng phan
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1t 18 giv /@\ 20A, 20B, 20C, 20D
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© 20f 0 7< MeO 20 o

Téng hop chit trung gian 20a:

Hdn hop chira 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 DMF (100 mL) duoc thém tung giot trong 30 phut vao dung dich da khudy
chira tBuOK (27,35 g, 243,7 mmol) trong DMF (100 mL) & -10°C. Sau khi thém,
dung dich may tim nay duogc gilt & -10°C trong 1 gio. 500 mL da-nuée va 500 mL
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6N HCI dugc thém va chét két tha duoc loc ra, duge rira béng nude va duge lam
kho du6i &p sudt giam dé tao ra 40,4 g 2-(5-metoxy-2-nitro-4-(triflometyl)-
phenyl)axetonitril 20a (dugc sir dung nhu vy cho budc tiép theo).

Téng hop chét trung gian 20b:

Dung dich chua 2-(5-metoxy-2-nitro-4-(triflometyl)phenyl)axetonitril 20a
(26 g, 99,9 mmol) trong etanol/nude (9/1) (500 mL) va AcOH (5,2 mL) dugc hydro
hoa trong 1 gio dudi ap sudt 3,5 bar véi 10% Pd/C (15,3 g) 1am chét xic tic. Hon
hop phan ung duoc loc qua tAm Celite® va banh loc duoc rira bang hdn hop dung
mdi chita CH,Cl, va CH30H. Céc dich loc gop lai dugc ¢6 ddc dudi ap sudt giam.
Chét cin dugc loc qua bd loc thuy tinh nap bang silica 60-200 pm st dung
heptan/EtOAc 80/20 lam chét rira gii. Cac phén doan chira hop chit mong mudn
duoc gop lai va dung mdi duge cd dac dudi ap suit giam dé tao ra 5-metoxy-6-

(triflometyl)-1H-indol 20b (15,6 g).
Téng hop chét trung gian 20c:

& 0°C, BH3-Pyridin (23,5 mL, 232,4 mmol) dugc thém tung giot vao dung
dich chta 5-metoxy-6-(triflometyl)-1H-indol 20b (10 g, 46,5 mmol) trong EtOH
(60 mL). 6N HCI (140 mL) duoc thém cham trong khi gitt nhiét d6 dudi 10°C. Hon
hop nay duoc khudy & 0°C trong 2 gid. Nude (200 mL) duge thém va hdn hop nay
duoc bazo héa dén do pH=8-9 bing dung dich nu6c ddm dic ctia NaOH (nhiét do
phan tng dugc gitt & dudi 20°C). Chét két tua duoc loc, dugc rira b?mg nude (2 lan)
va duoc lam bay hoi dong thoi dudi ép suit giam véi toluen dé tao ra 5-metoxy-6-

(triflometyl)indolin 20¢ (9 g).

Téng hop hop chat 20 va tach thanh céc chat dong phéan lap thd 20A, 20B, 20C va
20D:

Hop chit 20 (330 mg) thu dugc theo cac quy trinh d& mé ta cho tong hop
hop chét 1 bét dAu tir tix cht trung gian 20c. 4 cht dong phan 14p thd 20A (50 mg),
20B (18 mg), 20C (68 mg) va 20D (32 mg) thu duoc, theo trinh ty rua giai nay,
bang hai Jan tach SFC khong ddi xtng tiép theo: (Pha 4n dinh: Chiralpak® AD-H 5
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pm 250 x 30 mm , pha dong: 40% CO2, 60% iPrOH) va (Pha 6n dinh: Chiralcel®
OJ-H 5 pm 250 x 20mm, pha dong: 60% COz, 40% MeOH) ; sau d6 tinh ché riéng
1& v6i sdc ky nhanh trén silica gel (15-40 pm, 12 g, CH2Cl/MeOH tir 99,5/0,5 dén
90/10) va hoa ran sau d6 tt CH3CN/diisopropyl ete/heptan.

ChAt ddng phan 1ap thé 20A:

I'f NMR (400 MHz, DMSO-ds) 8 ppm 1,10 (d, /=7,07 Hz, 3 H) 1,60 — 1,72
(m, 1 H) 1,90 — 2,01 (m, 1 H) 3,20 — 3,32 (m, 2 H) 3,61 (s, 3 H) 3,79 - 3,90 (m, 5 H)
3,93 - 4,09 (m, 1 H) 4,42 — 4,53 (m, 1 H) 5,53 (br d, J=8,59 Hz, 1 H) 5,74 (s, 1 H)
5.93 (brs, 1 H) 5,95 (brs, 1 H) 6,38 (br d, J=9,09 Hz, 1 H) 7,23 (s, 1 H) 7,43 (br d,
J=8,08 Hz, 2 H) 7,55 (br d, J=8,08 Hz, 2 H) 8,33 (s, 1 H) 12,16 (br s 1 H) (1H thiéu
CH CO,H trong DMSO)

LC/MS (phuong phéap LC-C): Rt 2,95 phit, MH" 607
[a]p?: -40,9° (¢ 0,257, DMF)

SFC khéng déi xting (phuong phép SFC-Q): R¢ 1,07 phut, MH" 607, d6 tinh
sanh khong d6i xting 100%.

ChAt ddng phan 1ap thé 20B:

'] NMR (400 MHz, DMSO-ds) 8 ppm 1,09 (d, J=6,94 Hz, 3 H) 1,69 (dq,
J=13.52, 6,53 Hz, 1 H) 1,88 - 2,11 (m, 1 H) 3,08 - 3,28 (m, 2 H) 3,53 - 3,66 (m, 3 H)
3,79 - 3.90 (m, 5 H) 3,92 - 4,11 (m, 1 H) 3,92 - 4,11 (m, 1 H) 4,32 - 4,67 (m, 1 H)
5,54 (d, /=8,51 Hz, 1 H) 5,75 (s, 1 H) 5,93 (s, 1 H) 5,95 (s, 1H) 6,30 - 6,45 (m, 1 H)
723 (s, 1 H) 7,43 (d, J=8,20 Hz, 2 H) 7,55 (d, /=8,20 Hz, 2 H) 8,33 (s, 1 H) 12,05
(br's, 1 H) (1H thiéu CH CO2H trong DMSO)

LC/MS (phuong phap LC-C): Ry 2,95 phit, MH* 607
[a]p2%: -50,0° (c 0,266, DMF)

SFC khong ddi xtmng (phuong phap SFC-Q): Re 1,07 phut, MH" 607, d tinh
sanh khong d6i xtng 100%.
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ChAt ddng phan 1ap thé 20C:

'H NMR (400 MHz, DMSO-ds) & ppm 1,09 (br d, /=6,94 Hz, 3 H) 1,52 -
1,83 (m, 1 H) 1,86 - 2,06 (m, 1 H) 3,07 - 3,28 (m, 2 H) 3,61 (s, 3 H) 3,73 - 3,91 (m,
5H) 3,94 - 4,04 (m, 1 H) 4,37 - 4,58 (m, 1 H) 5,54 (br d, /=8,51 Hz, 1 H) 5,75 (s, 1
H) 5,93 (s, 1 H) 5,95 (s, 1H) 6,39 (br d, J=8,51 Hz, 1 H) 7,23 (s, 1 H) 7,43 (br d,
J=8.20 Hz, 2 H) 7,55 (br d, J=8,20 Hz, 2 H) 8,33 (s, 1 H) 12,13 (br s, 1 H) (1H
thiéu CH CO2H trong DMSO)

LC/MS (phuong phép LC-C): R 2,95 phut, MH" 607
[0]p2%: +26,0° (c 0,288, DMF)

SFC khong ddi xing (phuong phap SFC-Q): R¢ 1,56 phut, MH* 607, d0 tinh
sanh khong ddi xting 99,68%.

Chét ddng phan 1ap thé 20D:

'H NMR (400 MHz, DMSO-ds) 8 ppm 1,09 (d, /=7,07 Hz, 3 H) 1,60 - 1,75
(m, 1 H) 1,85 —1,99 (m, 1 H) 3,11 - 3,27 (m, 2 H) 3,61 (s, 3 H) 3,77 - 3,91 (m, 5 H)
3,93 - 4,05 (m, 1 H) 4,44 - 4,56 (m, 1 H) 5,54 (br d, /=8,59 Hz, 1 H) 5,74 (s, 1 H)
5,93 (brs, 1 H) 5,95 (br s, 1 H) 6,38 (br d, /=8,59 Hz, 1 H) 7,23 (s, 1 H) 7,43 (d,
J=8.59 Hz, 2 H) 7,55 (br d, J=8,08 Hz, 2 H) 8,33 (s, 1 H) 12,22 (br s, 1 H) (IH
thiéu CH CO.H trong DMSO)

LC/MS (phuong phap LC-C): Rt 2,96 phut, MH* 607
[0]p?: +57,4° (¢ 0,27, DMF)

SFC khong d6i xtng (phuong phap SFC-Q): Rt 2,19 phut, MH* 607, d6 tinh
sanh khong d6i xtimg 100%.

Vi du 21: tdng hop axit 4-(3-((1-(4-clophenyl)-Z-(5-metoxy-6-(triﬂ0-metyl)indolin-
1-yl)-2-oxoetyl)amin0)-5-metoxyphenoxy)-2,2-dimetylbutanoic (Hop chat 21) va
tach khong dbi xtng thanh céc chit ddng phan doi quang 21A va 21B
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Téng hop chét trung gian 21a:

Hon hop chita 2-bromo-2-(4-clophenyl)-1-(5-metoxy-6-(triflometyl)indolin-
1-yl)etanon 20e (904 mg, 2,014 mmol), metyl 4-(3-amino-5-metoxyphenoxy)-2,2-
dimetylbutanoat 2a (700 mg, 2,619 mmol) va diisopropyletylamin (694 pL, 4,029
mmol) trong CH3CN (10 mL) dugc khudy & 80°C trong 16 gio. Hon hop nay duge
c6 dic dudi ap suat giam. Chét can duge hép thy bang EtOAc. Lop hitu co duge
lam kho béng MgSOs, dugc loc va dung moi duge lam bay hoi dé tao ra metyl 4-(3-
((1-(4-clophenyl)-2-(5 -metoxy-6-(triflometyl)indolin-1-yl)-2-oxoetyl)amino)-5-
metoxyphenoxy)-2,2-dimetylbutanoat 21a (1,58 g), duoc st dung nhu vay cho budc
tiép theo.

Téng hop hop chit 21 va tach khong dbi xtng thanh céc chat ddng phéan d6i quang
21A va21B:

& 0°C, LiOH monohydrat (254 mg, 6,046 mmol) duoc thém vao dung dich
chta metyl  4-(3-((1-(4-clophenyl)-2-(5 -metoxy-6-(triflometyl)indolin-1-yl)-2-
oxoetyl)amino)-5-metoxyphenoxy)-2,2-dimetylbutanoat 21a (1,28 g, 2,015 mmol)
trong THF/MeOH/nuéc (15 mL). Hon hop ndy duoc lam Am dén nhiét do trong
phong va dugc khudy trong 48 gio. Hon hop nay duoc lam mat dén 0°C va nuée

duoc thém. Hon hop nay dugce axit hoa dén d6 pH=4-5 béng 3N HCI va duoge chiét
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bang EtOAc. Céc 16p hitu co gdp lai duge lam khod bang MgS04, duge loc va dung
méi duoc 1am bay hoi. Viée tinh ché dugce tién hanh bang séc ky nhanh trén silica
gel (15-40 pum, 40 g, CH>Cl/CH30H: tir 100/0 dén 98/2). Céc phan doan chira hop
chit mong muén duoc gop lai va dugce lam bay hoi dén kho. Viée tinh ché thr hai
duogc tién hanh bang sic ky dao pha (Pha 6n dinh: YMC-actus Triart-C18 10 pm 30
x 150 mm, pha déng: Gradien tir 70% dung dich nuéc NH4HCO; 0,2%, 30%
CH;CN dén 0% dung dich nuéec NHsHCO3 0,2%, 100% CH3CN). Céac phén doan
tinh khiét duoc gop lai va duge ¢d dic trong chan khong dé tao ra axit 4-(3-((1-(4-
clophenyl)-2-(5-metoxy-6-(triflometyl)indolin-1 -yl)-2-oxoetyl)amino)-5-
metoxyphenoxy)-2,2-dimetylbutanoic (Hop chét 21, 455 mg). Cac chat ddng phan
dbi quang dugc tach bang SFC khong dbi xtmg (Pha dn dinh: Chiralcel® OD-H 5
um 250 x 30 mm, pha dong: 55% COa, 45% MeOH) d¢ tao ra, sau khi hod ran tir
heptan/diisopropyl ete, chét dong phan d6i quang tht nhat dugc rira giai 21A (106
mg) va chit ddng phan dbi quang tht hai duoc rira giai 21B (103 mg).

Hop chit 21:

I'H NMR (500 MHz, DMSO-ds) 8 ppm 1,13 (d, J=3,8 Hz, 6 H) 1,87 (t, J=7.3
Hz, 2 H) 3,14 - 3,30 (m, 2 H) 3,61 (s, 3 H) 3,84 (m, 5 H) 3,98 (td, /=104, 7.3 Hz, 1
H) 4,51 (td, J=10,3, 6,1 Hz, 1 H) 5,52 (d, J=8,5 Hz, 1 H) 5,73 (¢, J=1,9 Hz, 1 H)
5,92 (s, 1 H) 5,94 (s, 1 H) 6,39 (d, J=8,5 Hz, 1 H) 7,23 (s, 1 H) 7,43 (d, J=8,5 Hz, 2
H) 7,55 (d, J=8,5 Hz, 2 H) 8,33 (s, 1 H) 12,23 (brs, 1 H)

LC/MS (phuong phap LC-C): R¢ 3,19 pht, MH" 621
Chét ddng phan dbi quang 21A:

IH NMR (500 MHz, DMSO-ds) 8 ppm 1,08 - 1,15 (m, 6 H) 1,85 (t, /7.3 Hz,
2 H) 3,13 - 3,30 (m, 2 H) 3,55 - 3,65 (m, 3 H) 3,80 - 3,89 (m, 5 H) 3,98 (td, /=10.4,
7.3 Hz, 1 H) 4,52 (td, J=10,4, 6,3 Hz, 1 H) 5,54 (d, /=8,8 Hz, 1 H) 5,73 (t, /=1,9 Hz,
1 H) 5,92 (s, 1 H) 5,95 (s, 1 H) 6,38 (d, J=8,5 Hz, 1 H) 7,23 (5, 1 H) 7,43 (d, /=8,5
Hz, 2 H) 7,56 (d, J=8,5 Hz, 2 H) 8,34 (s, 1 H)

LC/MS (phuong phap LC-C): Ri 3,21 phit, MH* 621
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[a]p?: -41,7° (¢ 0,254, DMF)

SFC khong dbi xing (phuong phap SFC-H): Rt 1,23 phit, MH" 621, d6 tinh
sanh khong d6i xtimg 100%.
Chét ddng phén d6i quang 21B:

IH NMR (500 MHz, DMSO-ds) 8 ppm 1,08 - 1,16 (m, 6 H) 1,86 (t, /7,1 Hz,
2 H) 3,15 - 3,29 (m, 2 H) 3,61 (s, 3 H) 3,80 - 3,90 (m, 5 H) 3,98 (td, /<10,2, 7,3 Hz,
1 H) 4,52 (td, J/=10,4, 6,3 Hz, 1 H) 5,53 (d, J=8,5 Hz, 1 H) 5,70 - 5,75 (m, 1 H) 5,92

(s, 1 H) 5,95 (s, 1 H) 6,38 (d, /=8,5 Hz, 1 H) 7,23 (s, 1 H) 7,43 (d, /=8,5 Hz, 2 H)
7,56 (d, J=8,5 Hz, 2 H) 8,34 (s, 1 H)

LC/MS (phuong phap LC-C): R; 3,21 phit, MH* 621
[a]p2: +44,0° (c 0,275, DMF)

SFC khong dbi ximg (phuwong phap SFC-H): Rt 2,38 phut, MH* 621, d6 tinh
sanh khong d6i xtimg 100%.

Vi du 22A: tong hop axit (1R*2R #)-2-((3-((1-(4-clophenyl)-2-(5-metoxy-6-
(triflometyl)indolin-1-yl)-2-oxoetyl)amino)-5 -metoxyphenoxy)metyl)-
xyclopropancarboxylic (Hop chit 22A) va tach thanh céc chét déng phan 1ap thé
22AA va22AB

Cl al

ﬁ OMe OMe
0
i o]

F
N O, ———  F N
HoN 0 .
Fm : /?*<1 g/ CHiCN, 80°C 24 gis  F NSOH O/\Q'R' o
RENTN
22a (@)

6d

LiOH $/§ Tach khong bi xtmg
- - . Céc chét ddng phan 13p thé 22AA va 22AB

THF, nuée O/\q
t, 18 giv /// OH
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Téng hop hop chit 22A va tach thanh céc chit dong phan lap thé 22AA va 22AB:

Hop chit 22A (284 mg) dugce tdbng hop tir chit trung gian 20e st dung céc
quy trinh da mo ta cho tong hop hop chét 6A. Hai chit dong phan 1ap thé duoc tach
bang SFC khong ddi xtmg (Pha én dinh: Chiralcel® OD-H 5 um 250 x 30 mm, pha
dong: 50% CO2, 50% EtOH) dé tao ra, sau khi hod rén tir pentan/diisopropyl ete,
céic chit ddng phan 1ap thé thi nhat duoc phan giai 22AA (79 mg) va céc chat dong
phan lap thé thir hai duoc phan giai 22AB (74 mg).

Céc chit ddng phan lap thé 22AA:

'H NMR (500 MHz, DMSO-ds) & ppm 0,85 — 0,93 (m, 1 H) 1,00 - 1,08 (m, 1
H) 1,54 (dt, J=8,12, 4,30 Hz, 1 H) 1,60 -1,68 (m, 1 H) 3,12 - 3,26 (m, 2 H) 3,61 (s,
3 H) 3,68 (dd, J=10,40, 7,57 Hz, 1 H) 3,79 - 3,90 (m, 4 H) 3,93 - 4,05 (m, 1 H) 4,50
(td, J=10,40, 6,31 Hz, 1 H) 5,55 (d, J=8,51 Hz, 1 H) 5,75 (s, 1 H) 5,94 (s, 1 H) 5,96
(s, 1 H) 6,39 (d, /=8,83 Hz, 1 H) 7,23 (s, 1 H) 7,43 (d, J=8,51 Hz, 2 H) 7,55 (d,
J=8,51 Hz, 2 H) 8,33 (s, 1 H) 12,23 (brs, 1 H)

LC/MS (phwong phap LC-C): R 2,80 phit, MH" 605
[a]p?: -75,0° (¢ 0,3, DMF)

SFC khéng dbi xtmg (phuong phép SFC-R): Ry 0,86 phiit, khong c6 MH", do
tinh sanh khong d6i xtimg 100%.

Céc chét ddng phan lap thé 22AB:

'H NMR (500 MHz, DMSO-ds) 8 ppm 0,88 (br t, J=9,30 Hz, 1 H) 1,02 (dt,
J=8,43, 4,45 Hz, 1 H) 1,47 - 1,58 (m, 1 H) 1,59 - 1,68 (m, 1 H) 3,13 - 3,28 (m, 2 H)
3,61 (s, 3 H) 3,64 - 3,72 (m, 1 H) 3,84 (s, 4 H) 3,92 - 4,06 (m, 1 H) 4,50 (td,
J=10,32, 6,15 Hz, 1 H) 5,55 (d, J=8,83 Hz, 1 H) 5,75 (s, 1 H) 5,95 (s, 1 H) 5,96 (s,
1 H) 6,39 (d, J=8,83 Hz, 1 H) 7,23 (s, 1 H) 7,43 (d, J=8,51 Hz, 2 H) 7,55 (d, /=8,51
Hz, 2 H) 8,33 (s, 1 H) 12,08 (brs, 1 H)

LC/MS (phuong phap LC-D): R 2,69 phiit, MH" 605

[a]p?: +10,0° (c 0,281, DMF)
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SFC khong ddi xtng (phuong phap SFC-R): R¢ 1,84 phut, khong c6 MH", d6
tinh sanh khong d6i xtmg 100%.

Vi du 22B: téng hop axit (1S5%25%)-2-((3-((1-(4-clophenyl)-2-(5-metoxy-6-
(triflometyl)indolin-1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)metyl)-
xyclopropancarboxylic (Hop chéat 22B) va tach thanh cac chit ddng phan lap thé
22BA va 22BB

Cl cl
OMe OMe
0
N o, o —_—  F N
Fm HaN (© S*W ™ CH;CN, 80°C 48 giv Fw} H o S
0 " o)
MeO 6e s W N
MeO 22b o

LiOH /@ Tach khong dbi xing
Cac chat dong phan 1ap thé 22BA va 22BB

THF, nudc

1, 18 givr o WOH

Téng hop hop chit 22B va tach thanh céc chit dong phan lap thé 22BA va 22BB:

Hop chat 22B (257 mg) dugce tdng hop tir chit trung gian 20e st dung quy
trinh d& mé ta cho téng hop hop chit 6B. Hai chit déng phan 1ap thé dugc tach
bang SFC khong d6i xtmg (Pha 6n dinh: Chiralcel® OD-H 5 um 250 x 30 mm, pha
dong: 50% CO2, 50% EtOH) d8 tao ra, sau khi hod ran tir pentan/diisopropyl ete,
céc chat ddng phan 1ap thé thit nhit dugc phan giai 22BA (49 mg) va cac chit dong
phén 14p thé thtr hai dugc phan giai 22BB (61 mg).

Céc chét ddng phan lap thé 22BA:

'H NMR (500 MHz, DMSO-ds) 8 ppm 0,83 - 1,00 (m, 1 F) 0,98 - 1,09 (m, 1
H) 1,54 (dt, 1=8,35, 4,33 Hz, 1 H) 1,58 - 1,70 (m, 1 H) 3,13 - 3,28 (m, 2 H) 3,61 s,
3 H) 3,68 (dd, J=10,09, 7,57 Hz, 1 H) 3,78 - 3,89 (m, 4 H) 3,95 - 4,05 (m, 1 H) 4,50
(td, =10,25, 6,31 Hz, 1 H) 5,55 (d, =8,83 Hz, 1 H) 5,75 (s, 1 H) 5,95 (br s, 1 H)
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5,96 (br s, 1 H) 6,39 (br d, 1=8,83 Hz, 1 H) 7,23 (s, 1 H) 7,43 (d, J=8,51 Hz, 2 H)
7,55 (d, J=8,51 Hz, 2 H) 8,33 (s, 1 H) 12,24 (br s, 1 H)

LC/MS (phuong phéap LC-D): R; 2,68 phut, MH" 605
[a]p: -9,3° (¢ 0,291, DMF)

SFC khéng ddi xtmg (phuong phap SFC-S): Rt 1,48 phut, MH* 605, d6 tinh
sanh khong ddi xing 100%.

Céc chit ddng phan 1ap thé 22BB:

I NMR (500 MHz, DMSO-ds) & ppm 0,82 - 0,95 (m, 1 H) 1,04 - 1,06 (m, 1
H) 1,55 (dt, J=8,28, 4,22 Hz, 1 H) 1,58 - 1,68 (m, 1 H) 3,13 - 3,28 (m, 2 H) 3,61 (s,
3 H) 3,68 (dd, J=10,40, 7,25 Hz, 1 H) 3,81 - 3,88 (m, 4 H) 3,95 - 4,02 (m, 1 H) 4,46
~ 455 (m, 1 H) 5,54 (d, J=8,83 Hz, 1 H) 5,75 (s, 1 H) 5,94 (s, 1 H) 5,96 (s, 1 H)
6.39 (d, J=9,14 Hz, 1 H) 7,23 (s, 1 H) 7,43 (d, J=8,51 Hz, 2 H) 7,55 (d, /=8,51 Hz,
2 H) 8,33 (s, 1 H) 12,20 (brs, 1 H)

LC/MS (phuong phép LC-C): R; 2,80 phut, MH" 605
[a]p2: +80,0° (¢ 0,275, DMF)

SFC khong dbi ximg (phuong phap SFC-S): Ry 3,12 phit, MH" 605, do tinh
sanh khong dbi xtmg 99,55%.

Vi du 23: tong hop axit (1s,3s)-3-(3-((1-(4-clopheny1)-2-(5-metoxy-6-(triﬂ0metyl)
indolin-l-yl)-2-oxoety1)amino)-5-metoxyphenoxy)xyclobuten—carboxylic (Hop chit
23) va tach khong dbi xtmg thanh céc chat dong phan doi quang 23A va 23B
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Céc chat ddng phéan d6i quang 23A va 23B

MeO

Tbng hop hop chét 23 va tach khong dbi xtmg thanh cac chét ddng phan d6i quang
23A va 23B:

Hop chét 23A (280 mg) duge tbng hop tir chét trung gian 20e st dung céac
quy trinh d& mo ta cho tbng hop hop chit 8. Hai chit dong phan d6i quang duoc
tach bang SFC khéng dbi ximg (Pha 6n dinh: Chiralcel® OD-H 5 pm 250 x 30 mm,
pha dong: 45% COa, 55% EtOH) dé tao ra, sau khi hoa réan tir heptan/diisopropyl ete,
chit ddng phan d6i quang thw nhét dugc ria giai 23A (60 mg) va chét ddng phan
d6i quang tht hai dugc rira giai 23B (71 mg).

Hop chét 23:

IH NMR (500 MHz, DMSO-de) & ppm 2,02 - 2,15 (m, 2 H) 2,58 - 2,65 (m, 2
H) 2,66 - 2,75 (m, 1 H) 3,14 - 3,29 (m, 2 H) 3,61 (s, 3 H) 3,84 (s, 3 H) 3,98 (td,
J=10,4, 7.3 Hz, 1 H) 4,42 - 4,57 (m, 2 H) 5,51 (d, J=8,5 Hz, 1 H) 5,65 (1, /=19 Hz,
1 H) 5,86 (s, 1 H) 5,93 (s, 1 H) 6,42 (d, J=8,5 Hz, 1 H) 7,23 (s, 1 H) 7,44 (d, /=85
Hz, 2 H) 7,55 (d, J=8,5 Hz, 2 H) 8,34 (s, 1 H) 12,11 - 12,40 (m, 1 H)

LC/MS (phuong phap LC-C): R 2,76 phut, MH" 605
Chét ddng phan dbi quang 23A:

'H NMR (500 MHz, DMSO-ds) 8 ppm 2,02 - 2,15 (m, 2 H) 2,57 - 2,65 (m, 2
H) 2,66 - 2,75 (m, 1 H) 3,14 - 3,28 (m, 2 H) 3,61 (s, 3 H) 3,84 (s, 3 H) 3,98 (td,

-109-



39098

J=10,3, 7.1 Hz, 1 H) 4,42 - 4,56 (m, 2 H) 5,51 (d, J=8,5 Hz, 1 H) 5,65 (t, /=2,0 Hz,
1 H) 5,86 (s, 1 H) 5,93 (s, 1 H) 6,42 (d, J=8,5 Hz, 1 H) 7,23 (s, 1 H) 7,44 (d, J=8.5
Hz, 2 H) 7,55 (d, J=8,5 Hz, 2 H) 8,34 (s, 1 H) 12,02 - 12,49 (m, 1 H)

LC/MS (phuong phap LC-C): Ry 2,75 phut, MH" 605
[a]p?: -38,1° (¢ 0,307, DMF)

SFC khong déi xting (phuong phap SFC-R): R¢ 0,84 phit, MH" 605, do tinh
sanh khong ddi xing 100%.

Chét ddng phén ddi quang 23B:

IH NMR (500 MHz, DMSO-ds) § ppm 2,02 - 2,15 (m, 2H) 2,56 - 2,75 (m, 3
H) 3,14 - 3,27 (m, 2 H) 3,61 (s, 3 H) 3,84 (s, 3 H) 3,93 - 4,04 (m, 1 H) 4,43 - 4,57
(m, 2 H) 5,51 (br d, /=8,5 Hz, 1 H) 5,65 (s, 1 H) 5,86 (s, 1 H) 5,93 (s, 1 H) 6,42 (br
d, J=8.5 Hz, 1 H) 7,23 (s, | H) 7,44 (br d, J=8,5 Hz, 2 H) 7,55 (br d, J=8,5 Hz, 2 H)
8,34 (s, 1 H) 12,07 - 12,47 (m, 1 H)

LC/MS (phuong phép LC-C): R 2,76 phut, MH" 605
[0]p2% +36,9° (¢ 0,309, DMF)

SFC khong ddi xting (phuong phap SFC-R): R¢ 1,86 phut, MH* 605, d6 tinh
sanh khong ddi xing 100%.

Vi du 24: téng hop axit (1s,3s)-3-((3-((1-(4-clophenyl)-2-(5—metoxy-6-(triﬂometyl)
indolin-1 -yl)-2-oxoetyl)amino)-5-metoxyphenoxy)metyl)-xyclobutancarboxylic
(Hop chét 24) va tach khong d6i xtng thanh cac chét ddng phan dbi quang 24A va
24B
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Téng hop hop chat 24 va tach khong d6i xtmg thanh cac chét ddng phan d6i quang
24A va 24B:

Hop chat 24 (550 mg) dugc téng hop tir chét trung gian 20e st dung cac quy
trinh d md ta cho téng hop hop chét 10. Hai chit dong phan d6i quang duoc tach
bing SFC khong dbi ximg (Pha 6n dinh: Whelk® O1 (S,8) 5 pm 250 x 21,1 mm,
pha dong: 50% CO», 50% MeOH) dé tao ra, sau khi hod ran tir E20, chét dong
phan déi quang thir nhét dugc rira giai 24A (190 mg) va chit dong phan d6i quang
tht hai duoc rira giai 24B (177 mg).

Hop chét 24:

'H NMR (500 MHz, DMSO-ds) & ppm 1,93 (br q, /=9,77 Hz, 2 H) 2,11 -
2,32 (m, 2 H) 2,53 - 2,60 (m, 1 H) 2,97 (quin, /~8,91 Hz, 1 H) 3,16 - 3,30 (m, 2 H)
3.62 (s, 3 H) 3,74 - 3,82 (m, 2 H) 3,85 (s, 3 H) 3,96 - 4,06 (m, 1 H) 4,51 (td,
J=10,25, 5,99 Hz, 1 H) 5,55 (d, J=8,83 Hz, 1 H) 5,74 (s, 1 H) 5,94 (br s, 2 H) 6,39
(d, /=8,51 Hz, 1 H) 7,23 (s, 1 H) 7,44 (d, /=8,51 Hz, 2 H) 7,55 (d, /=8,51 Hz, 2 H)
8,34 (s, 1 H) 12,07 (brss, 1 H)

LC/MS (phuong phap LC-C): Rt 2,91 phit, MH* 619
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Chét ddng phan d6i quang 24A.:

'H NMR (500 MHz, DMSO-ds) 8 ppm 1,87 - 2,02 (m, 2 H) 2,15 - 2,30 (m, 2
H) 2,52 - 2,59 (m, 1 H) 2,95 (qt T = 8,83 Hz, 1 H) 3,07 - 3,29 (m, 2 H) 3,61 (s, 3 H)
3,77 (br d, J=6,31 Hz, 2 H) 3,84 (s, 3 H) 3,95 — 4,07 (m, 1 H) 4,42 — 4,56 (m, 1 H)
5,54 (d, J=8,83 Hz, 1 H) 5,74 (t, /=2,05 Hz, 1 H) 5,81 - 6,01 (m, 2 H) 6,38 (d,
J=8,83 Hz, 1 H) 7.23 (s, 1 H) 7,43 (d, /=8,51 Hz, 2 H) 7,55 (d, /=8,51 Hz, 2 H)
8,33 (s, 1 H) 12,11 (brs, 1 H)

LC/MS (phuong phap LC-C): R 2,89 phut, MH" 619
[0]p2%: -41,5° (c 0,224, DMF)

SFC khong dbi xtg (phuong phap SFC-T): Ry 1,81 phut, khéng ¢6 MH", dd
tinh sanh khong d6i xtmg 100%.

Chét ddng phan dbi quang 24B:

'H NMR (500 MHz, DMSO-de) 8 ppm 1,91 (q, /=9,35 Hz, 2 H) 2,17 - 2,26
(m, 2 H) 2,53 - 2,61 (m, 1 H) 2,94 (quin, /=8,91 Hz, 1 H) 3,13 - 3,27 (m, 2 H) 3,61
(s, 3 H) 3,72 - 3,79 (m, 2 H) 3,84 (s, 3 H) 3,90 - 4,06 (m, 1 H) 4,50 (td, J=10,32,
6,46 Hz, 1 H) 5,54 (d, J=8,83 Hz, 1 H) 5,72 - 5,75 (m, 1 H) 5,91 - 5,95 (m, 2 H)
6,38 (d, /=8,83 Hz, 1 H) 7,23 (s, 1 H) 7,43 (d, /=8,51 Hz, 2 H) 7,55 (d, J=8,20 Hz,
2'H) 8,33 (s, 1 H) 12,07 (brs, 1 H)

LC/MS (phuong phap LC-C): Rt 2,89 phit, MH" 619
[a]p2: +36,6° (¢ 0,232, DMF)

SFC khong db6i ximg (phuong phap SFC-T): Rt 2,26 pht, khong ¢6 MH", d6
tinh sanh khong d6i xting 98,71%.
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Vi du 25: tdng hop axit (1r,3r)-3-((3-((1-(4-clophenyl)-2-(5-metoxy-6-(triflometyl)
indolin-1 -yl)-2-0xoetyl)amin0)-S-metoxyphenoxy)metyl)-xyclobutancarboxylic
(Hop chit 25) va tach khong déi xtng thanh cac chit dong phan doi quang 25A va
25B

Cl
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_ F 0] > Céhc chét ddng phan ddi quang 25A va 25B
THF, nudc 25

1t, 48 gidy MeO 0

Tbng hop hop chit 25 va tach khong dbi xtng thanh cac chét ddng phan d6i quang
25A va 25B:

Hop chat 25 (310 mg) duoc tong hop tur chét trung gian 20e st dung cac quy
trinh d& mé ta cho tdng hop hop chit 11. Hai chit ddng phan d6i quang dugc tach
bing SFC khéong dbi xtmg (Pha 6n dinh: Whelk® O1 (S,S) 5 pm 250 x 21,1 mm,
pha dong: 50% CO, 50% MeOH) dé tao ra, sau khi hoa rén tir EO/pentan, chat
ddng phan dbi quang thr nhit dugc rira giai 25A (94 mg) va chit ddng phan d6i
quang th(t hai dugc rira giai 25B (105 mg).

Hop chét 25:

I{{ NMR (400 MHz, DMSO-dé) 5 ppm 1,80 - 2,04 (m, 2 H) 2,22 - 2,31 (m, 2
H) 2,56 - 2,64 (m, 1 H) 3,09 (br qt, J=7,33 Hz, 1 H) 3,14 - 3,28 (m, 2 H) 3,62 (s, 3
) 3,84 (s, 3 H) 3,87 (d, J=6,57 Hz, 2 H) 3,93 - 4,06 (m, 1 H) 4,45 - 4,56 (m, 1 H)
5,54 (d, J=8,59 Hz, 1 H) 5,77 (s, 1 H) 5,94 (s, 1 H) 5,96 (s, 1 H) 6,38 (d, /=9,09 Hz,
1 H) 7,23 (s, 1H) 7,43 (d, J=8,59 Hz, 2 H) 7,55 (d, /=8,59 Hz, 2 H) 8,33 (s, 1 H)
12,10 (brs, 1 H)
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LC/MS (phuong phap LC-C): R; 2,87 phut, MH" 619
ChAt ddng phéan ddi quang 25A:

'H NMR (400 MHz, DMSO-ds) 8 ppm 1,91 - 2,03 (m, 2 H) 2,18 - 2,29 (m, 2
H) 2,55 - 2,62 (m, 1 H) 3,01 - 3,11 (m, 1 H) 3,14 - 3,28 (m, 2 H) 3,62 (s, 3 H) 3,84
(s, 3 H) 3,86 (d, J=7,07 Hz, 2 H) 3,93 - 4,05 (m, 1 H) 4,42 - 4,58 (m, 1 H) 5,54 (d,
J=8,59 Hz, 1 H) 5,77 (s, 1 H) 5,92 - 5,95 (m, 1 H) 5,95 - 5,98 (m, 1 H) 6,38 (d,
J=8,59 Hz, 1 H) 7,23 (s, 1 H) 7,43 (d, /=8,08 Hz, 2 H) 7,55 (d, /=8,08 Hz, 2 H)
8,33 (s, 1 H)

LC/MS (phuong phap LC-C): Ry 2,90 phit, MH" 619
[0]p%%: -41,1° (¢ 0,28, DMF)

SFC khong ddi xting (phuong phap SFC-T): R¢ 1,91 phut, khong c6 MH", do
tinh sanh khong ddi xtmg 100%.

ChéAt ddng phan ddi quang 25B:

'H NMR (400 MHz, DMSO-ds) 8 ppm 1,90 - 2,04 (m, 2 H) 2,19 - 2,29 (m, 2
H) 2,55 - 2,60 (m, 1 H) 3,00 - 3,30 (m, 3 H) 3,62 (s, 3 H) 3,84 (s, 3 H) 3,86 (br d,
J=7.07 Hz, 2 H) 3,94 - 4,04 (m, 1 H) 4,45 - 4,55 (m, 1 H) 5,54 (d, /=8,59 Hz, 1 H)
577 (s, 1 H) 5,88 - 5,95 (m, 1 H) 5,95 - 5,98 (m, 1 H) 6,38 (br d, /=8,59 Hz, 1 H)
7.23 (s, 1 H) 7,43 (d, J/=8,59 Hz, 2 H) 7,55 (d, J=8,08 Hz, 2 H) 8,33 (s, 1 H)

LC/MS (phwong phap LC-C): Rt 2,90 phut, MH" 619
[0]p2: +40,6° (c 0,32, DMF)

SFC khong dbi xting (phuong phap SFC-T): Ry 2,48 phut, khong ¢6 MH", do
tinh sanh khong ddi ximg 98,68%.

Vi du 26A: téng hop axit (1R*2R*)-2-((3-((1 -(4-clophenyl)-2-(5-flo-6-
(triflometoxy) indolin-1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)metyl)-

xyclopropancarboxylic (Hop chét 26A)
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Téng hop chét trung gian 26a:
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90°C, 16 gio

Dung dich chira 4-bromo-2-flo-1-(triflometoxy)benzen [CAS 105529-58-6]
(98,7 g, 381,1 mmol) trong H2SO4 dam dic (98%, 200 mL), duoc lam mat dén 0°C
bing bé da. KNOs (43,0 g, 425,3 mmol) duoc thém theo timg phan. Sau khi thém,

bé d4 duoc loai bo va hdn hop nay dugce khudy & nhiét do trong phong trong 16 gio.

Hdn hop phan tng duge rét vao da-nude (2 L) trong khi khudy. Hon hop nay duoc

chiét bang CH2Clo (500 mL x 3 1an). Céc 16p hitu co gop lai dugc rira bang dung
dich nuéc NaHCOj3 bio hoa (500 mL x 2 14n ), nuée mudi (500 mL), dugce lam kho

b%lng MgS0y4, duoc loc va dugce c6 dic dudi ap sudt giam dé tao ra 1-bromo-5-flo-2-

nitro-4-(triflometoxy)benzen 26a (117,2 g), duge st dung cho budc tiép theo ma

khong cin tinh ché thém.
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Téng hop chit trung gian 26b:

Huyén phu d4 khudy chtta 1-bromo-5-flo-2-nitro-4-(triflometoxy)benzen 26a
(70,0 g, 230 mmol) va NH4Cl (123,2 g, 2,30 mol) trong iPrOH (1 L) va nude (330
mL) dugc thém bot sat khir (64,3 g, 1,15 mol) trong khi quyén N>. Hon hop phéan
tng duoc khudy & 60°C trong 16 gio. Hon hop phan tmg dugc pha lodng bang
EtOAc (1 L) va dugc loc qua Celite®. Dich loc duoc ¢6 dac dudi ap sudt gidm.
Chét cin dugc phan tach gitta EtOAc (1 L) va nudce (800 mL). Céc 16p duge tach va
pha hitu co duoc rua bang nudc mudi (1 L), dugc 1am kho bang MgS0s, duogc loc
va duoc ¢6 dac dudi ap suét giam. Chét can duogc tinh ché béng chung cat dudi ap
suét giam (bom dau, b.p. 60~64°C). 2-bromo-4-flo-5-(triflometoxy)anilin 26b (47.3

g) thu duoc dudi dang dau mau vang.
Téng hop chit trung gian 26¢:

Hdn hop chita 2-bromo-4-flo-5-(triflometoxy)anilin 26b (18,4 g, 67,2 mmol)
va etynyl(trimetyl)silan (19,9 g, 202,4 mmol, 28,00 mL) trong EtsN (300 mL) dugc
thém Cul (1,28 g, 6,72 mmol) va Pd(PPh3)2Cl (2,40 g, 3,42 mmol). Hon hop phan
img dugc gia nhiét trong khi quyén N2 & 90°C trong 16 gid. Sau khi lam lanh dén
nhiét d6 trong phong, hdn hop nay duge pha lodng bang MTBE (300 mL) va dugc
loc qua Celite®. Dich loc dugc c6 dac dudi ap suét giam. Chét can duge tinh ché
bing sic ky nhanh trén silica gel ISCO®, 220 g ¢dt nhanh SepaFlash® Silica, chat
rira giai: gradien tur 0 dén 5% EtOAc trong ete dau hoa @100mL/phut). 4-flo-5-
(triflometoxy)-2-((trimetylsilyl)etynyl)anilin 26¢ (16,1 g, do tinh khiét 90%) thu

duogc dudi dang dAu mau nau.
Téng hop chét trung gian 26d:

Hdn hop chita 4-flo-5-(triflometoxy)-2-((trimetylsilyl)etynyl)anilin 26¢ (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 gio trong khi quyén N2. Sau khi lam lanh dén nhiét d6 trong
phong, hén hop phan tmg dugc rét vao dé-nude (1 L) va dugc chiét bang MTBE
(300 mL x 3 14n). C4c pha hitu co gop lai duge rira bang nuéce (200 mL x 2 lan),

nuée mudi (300 mL), duge 1am khd bang MgSOs, dugce loc va duge ¢d ddc dudi dp
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suit giam. Chét can duoc tinh ché bang sic ky nhanh trén silica gel (ISCO®, 120 g
cOt nhanh SepaFlash® Silica, chét rira giai: gradien tir 0 dén 5% EtOAc trong ete
diu hoa, tbc d6 chay = 85 mL/phiit) d2 tao ra san phdm 5-flo-6-(triflometoxy)-1H-
indol 26d (11 g) duéi dang ddu mau xanh 14 cdy ddm. Chat can dugc gom véi mot
phén doan khac (t6ng lugng = 17,2 g) va duoc tinh ché thém bang chung cat dudi
ap suét giam (bom diu, b.p. 60~64°C) d¢ tao ra 5-flo-6-(triflometoxy)-1H-indol 26d
(14,7 g, d tinh khiét 95%) dui dang dau khong mau.

Téng hop chit trung gian 26e:

G 0°C, BH3-Pyridin (1,2 mL, 11 mmol) dugc thém chidm vao dung dich chtra
5-flo-6-(triflometoxy)-1H-indol 26d (500 mg, 2,3 mmol) trong EtOH (3,2 mL). 6N
HCI (7,6 mL) duoc thém cham trong khi gitt nhiét do duéi 10°C. Hon hop nay duoc
khudy & 0°C trong 2 git. Nude (100 mL) duoc thém va hdn hop nay dugc bazo hoa
dén d6 pH=14 béng NaOH dam dic (nhiét do duge gitt & dudi 20°C). CH2Cla duoc
thém. Lép hitu co dugce tach, duge lam khod bang MgSOs, duge loc va dung mdi
dugc lam bay hoi dudi ap sut giam dé tao ra 5-flo-6-(triflometoxy)indolin 26e (550

mg). Hop chét dugc stir dung cho bude tiép theo ma khong can tinh ché thém.
Téng hop chit trung gian 26f:

Hon hop chira axit 2-bromo-2-(4-clophenyl)axetic [CAS 3381-73-5] (0,61 g,
2,4 mmol), 5-flo-6-(triflometoxy)indolin 26e (0,55 g , 2,2 mmol, do tinh khiét 89%)
va DMAP (0,027 g, 0,22 mmol) trong CH2Cl> (14 mL) dugc thém EDCI (0,51 g,
2,7 mmol). Hon hop nay dugc khudy & nhiét d§ trong phong trong 18 gio. Hon hop
nay dugc pha lodng bang 10% dung dich K2COs trong nuée. Cac 16p duoce gan. Lép
htu co dugc rira béng nude, duoc lam kho béng MgSO04, dugc loc va dung moi
duogc ¢d6 dac dudi ap suit giam dé tao ra 2-bromo-2-(4-clophenyl)-1-(5-flo-6-
(triflometoxy)indolin-1-yl)etanon 26f (1,1 g, dau mau tim). Hop chét duge sir dung

cho budc tiép theo ma khong cAn tinh ché thém.

Tbng hop hop chat 26A:
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Hop chit 26A (135 mg) duoc tbng hop tur chét trung gian 26f st dung cac
quy trinh d4 mo ta cho tdng hop hop chét 6A.

Hop chét 26A:

I'H NMR (500 MHz, DMSO-ds) 8 ppm 0,87 - 0,94 (m, 1 H) 1,01 - 1,07 (m, 1
H) 1,55 (dq, J=8,55, 4,40 Hz, 1 H) 1,60 - 1,68 (m, 1 ) 3,12 - 3,30 (m, 2 H) 3,61 (s,
3 H) 3,68 (dd, J=10,40, 7,57 Hz, 1 H) 3,85 (dd, J=10,40, 6,31 Hz, 1 H) 4,01 - 4,08
(m, 1 H) 4,48 - 4,55 (m, 1 H) 5,57 (d, J=8,83 Hz, 1 H) 5,75 (s, 1 H) 5,94 (br s, 1 H)
5.95 (br's, 1 H) 6,46 (br d, J=8,83 Hz, 1 H) 7,40 - 7,48 (m, 3 H) 7,54 (d, /=8,51 Hz,
2 H) 8,16 (br d, J/=6,94 Hz, 1 H) 12,22 (br's, 1 H)

LC/MS (phuong phép LC-C): R, 2,97 phut, MH" 609
MP = 120°C

Vi du 26B: tdng hop axit (15%,25*)-2-((3-((1 -(4-clopheny1)-2-(5-flo-6-(triflometoxy)
indolin-1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)metyl) -xyclopropancarboxylic
(Hop chit 26B)

Cl Cl

OMe l
J@ s
2 (o]
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P —————— —_—
N ., s o S
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Tbng hop hop chét 26B:

Hop chit 26B (150 mg) dugc tbng hop tur chét trung gian 26f st dung quy
trinh d4 md ta cho téng hop hop chét 6B.

Hop chit 26B:

I NMR (500 MHz, DMSO-de) 5 ppm 0,86 — 0,94 (m, 1 H) 1,04 (dq, /=8,20,
4,31 Hz, 1 H) 1,55 (dq, J=8,43, 4,33 Hz, 1 H) 1,58 - 1,67 (m, 1 H) 3,12 - 3,30 (m, 2
) 3,61 (s, 3 H) 3,68 (dd, J=10,40, 7,57 Hz, 1 H) 3,85 (dd, /=10,25, 6,15 Hz, 1 H)
4,04 (q, J=8,72 Hz, 1 H) 4,47 - 4,55 (m, 1 H) 5,57 (d, /=8,83 Hz, 1 H) 5.75 (s, 1 H)
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5.94 (brs, 1 H) 5,95 (br s, 1 H) 6,46 (br d, J=8,51 Hz, 1 H) 7,40 - 7,48 (m, 3 H)
7.54 (d, J=8,51 Hz, 2 H) 8,16 (br d, /=6,94 Hz, 1 H) 12,21 (brs, 1 H)

LC/MS (phuong phép LC-C): Ry 2,97 phut, MIH* 609
MP = 126°C

Vi du 27: téng hop axit ((1s,35)-3-(3-((1-(4-clophenyl)-2-(5-flo-6-(triflometoxy)
indolin—l-yl)-2-ox0etyl)amino)-5-metoxyphenoxy)xyclobuten-carboxylic (Hop chét
27) va tach thanh cac chit ddng phan déi quang 27A va 27B

Cl

O}ﬁ iPr)oNEL }5 /@
@ r)z
SO Q M o
FT D/\) CH3CN, 80°C, 16 git F>(
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LiOH 5& Téch khong d6i xtmg

- s o
——————  Chc chét ddng phan d6i quang 27A va27B
THF, MeOH, nudc F>( m

1t, 4 gio

Téng hop hop chat 27 va tach khong d6i xtmg thanh cac chét ddng phan d6i quang
27A va 27B:

Hop chét 27 (175 mg) dugc tbng hop tur chét trung gian 26f st dung quy
trinh d4 md ta cho tong hop hop chét 8. Hai chét dong phan d6i quang duge tach
bing SFC khéng dbi xtmg (Pha 6n dinh: Chiralcel® OD-H 5 pm 250 x 20 mm, pha
dong: 55% CO2, 45% EtOH) dé tao ra, sau khi hod ran tir heptan/diisopropy! ete,
chét ddng phan ddi quang thi nhat duoc ria gidi 27A (33 mg) va chét ddng phan
dbi quang thir hai dugc rira giai 27B (35 mg).

Hop chét 27:

' NMR (500 MHz, DMSO-de) § ppm 2,01 - 2,17 (m, 2 H) 2,57 - 2,65 (m, 2
H) 2,66 - 2,77 (m, 1 H) 3,08 - 3,28 (m, 2 H) 3,61 (s, 3 H) 3,99 - 4,10 (m, 1 H) 4,43 -
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4,57 (m, 2 H) 5,54 (d, J=8,5 Hz, 1 H) 5,66 (s, 1 H) 5,86 (s, 1 H) 5,93 (s, 1 H) 6,49
(br d, J=8,5 Hz, 1 H) 7,45 (d, J=8,5 Hz, 3 H) 7,55 (d, J=8,5 Hz, 2 H) 8,16 (br d,
J=6,9 Hz, 1 H) 12,06 - 12,47 (m, 1 H)

LC/MS (phuong phap LC-C): Ry 2,88 phut, MH" 609
Chét ddng phén dbi quang 27A:

I'H NMR (500 MHz, DMSO-ds) 8 ppm 2,00 - 2,12 (m, 2 H) 2,57 - 2,65 (m, 3
H) 3,11 - 3,25 (m, 2 H) 3,60 (s, 3 H) 4,04 (br d, /=7,3 Hz, 1 H) 4,40 - 4,48 (m, 1 H)
4,48 - 457 (m, 1 H) 5,53 (br d, J=8,5 Hz, 1 H) 5,65 (s, 1 H) 5,85 (s, 1 H) 5,92 (s, 1
H) 6,48 (br d, J=8,5 Hz, 1 H) 7,44 (br d, J=8,5 Hz, 3 H) 7,54 (br d, J=8,5 Hz, 2 H)
8,16 (br d, /=6,9 Hz, 1 H)

LC/MS (phuong phap LC-D): R 2,79 phit, MH" 609
[a]p?: -40,5° (¢ 0,252, DMF)

SFC khong ddi xtng (phwong phap SFC-I): Re 1,18 phit, khong c6 MH*, d6
tinh sanh khong ddi xtmg 100%.

Chéat déng phan d6i quang 27B:

I NMR (500 MHz, DMSO-dé) & ppm 2,00 - 2,13 (m, 2 H) 2,54 - 2,67 (m, 3
H) 3,10 - 3,27 (m, 2 H) 3,60 (s, 3 H) 3,99 - 4,10 (m, 1 H) 4,40 - 4,48 (m, 1 H) 4,48 -
4,56 (m, 1 H) 5,54 (br d, J=8,5 Hz, 1 H) 5,66 (s, 1 H) 5,86 (s, 1 H) 5,92 (s, 1 H)
6,48 (br d, J=8,5 Hz, 1 H) 7,44 (br d, J=8,5 Hz, 3 H) 7,54 (br d, /=8,5 Hz, 2 H) 8,16
(br d, /=6,9 Hz, 1 H)

LC/MS (phuong phap LC-D): Rt 2,79 phut, MH" 609
[a]p?: +37,5° (¢ 0,333, DMF)

SFC khong dbi xting (phuong phap SFC-I): Rt 2,56 pht, khong ¢c6 MH', d6
tinh sanh khong d6i xting 100%.
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Vi du 28: téng hop axit (1R*2S #)-2-((3-((1-(4-clophenyl)-2-oxo0-2-(6-(triflometoxy)
indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)metyl)-2-floxyclopropancarboxylic

(Hop chit 28A) va tach thanh céc chét ddng phan 14p thé 28AA va 28AB va tong
hop axit (1S*2R #)-2-((3-((1-(4-clophenyl)-2-0x0-2-(6-(triflometoxy)indolin-1-
yletyl) amino)-5 -metoxyphenoxy)metyl)-2-floxyclopropancarboxylic (Hop chét

28B) va tach thanh céc chat ddng phan 14p thé 28BA va 28BB
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Tdng hop céac chét trung gian 28a va 28b:

Rh(OPiv)4,2H20 (2 mol%, 0,599 mmol, 387 mg) dugc thém vao dung dich
chtra 1-(((2-floallyl)oxy)metyl)-4-metoxybenzen [CAS 1673563-84-2] (29,9 mmol)
trong CH2Clz khan (86 mL) binh ddy tron ba c¢b dugce trang bi véi budng bong bong.
Sau khi lam mat dung dich dén 0°C, dung dich chita diazo etylaxetat 83% c6 ban
thuong mai trong diclometan (3 duong lugng, 89,85 mmol) trong CH2Cl; khan (86
mL) dugce thém cham bﬁng cach st dung bom micro v6i tdc d6 chay 24 mL/h. Hbn
hop nay duoc khudy & nhiét d6 trong phong cho dén khi hoan thanh phan ung (dugc
chi thi bng phan tich TLC va 1°F NMR) va duge 6 ddc dudi 4p sudt giam. Chét
cin thd dugc tinh ché bing séc ky cot trén silica gel (ete dau mé/EtOAc, tir 9/1 dén
7/3) d tao ra v6i hiéu suét 60% hdn hop chia cac chit ddng phan khong dbi quang
(dr 53:47). Cac chét ddng phén khong déi quang duoc tach bang sic ky cdt trén
silica gel (ete dAu mo/EtOAc, tir 100/0 dén 80/20) dé tao ra trans-etyl 2-flo-2-(((4-
metoxybenzyl)oxy)metyl)xyclopropancarboxylat 28a va cis-etyl  2-flo-2-(((4-
metoxybenzyl)oxy)metyl)xyclopropancarboxylat 28b.

Téng hop chét trung gian 28c:

DDQ (1,5 duong lugng, 27,9 mmol, 6,33 g) duoc thém vao dung dich chtra
trans-etyl 2-flo-2-(((4-metoxybenzyl)oxy)metyl)xyclopropancarboxylat  28a (1
duong luong, 18,6 mmol, 5,25 g) trong diclometan (340 mL) va nudc (30 mL) &
0°C. Hoén hop nay dugc khudy trong 20 gid. Dung dich chira dung dich nudc
NaHCO; béo hoa duoc thém va hdn hop nay duge khudy trong 30 phit. Lop nude
duoc chiét 3 lan bé’mg CH,Cl,. Céc 16p hitu co gop lai duoc ria béng dung dich
NaHCO3 bio hoa va nudc mudi. Lép hitu co duge lam bay hoi duéi ap sudt giam va
chét cin thé duoc tinh ché bing séc ky trén silica gel (ete ddu mo/EtOAc, tix 9/1 dén
6/4) dé tao ra trans-etyl 2-flo-2-(hydroxymetyl)-xyclopropancarboxylat 28¢ (876

mg).
Tbng hop chét trung gian 28d:

DDQ (1,5 duong lugng, 15,8 mmol, 3,6 g) duoc thém vao dung dich chira
cis-etyl 2-flo-2-(((4-metoxybenzyl)oxy)metyl)xyclopropancarboxylat 28b (1 duong
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luong, 10,6 mmol, 2,98 g) trong diclometan (193 mL) va nudc (17 mL) & 0°C. Hon
hop nay duogc khudy trong 20 gid. Dung dich chira dung dich nuée NaHCO3 bao
hoa duoc thém va hdn hop nay duoc khudy trong 30 phut. Lép nuée dugc chiét 3
[4n bing CH2CL. Céc 16p hitu co gom duge duge rita bing dung dich NaHCO3 béo
hoa va nuée mudi. Lép hitu co duoc 1am bay hoi dudi ap suat giam va chit can thd
duwoc tinh ché bing séc ky trén silica gel (ete ddu mo/EtOAc, 9/1 dén 6/4) dé tao ra
cis-etyl 2-flo-2-(hydroxymetyl)xyclopropan-carboxylat (876 mg).

Tbng hop chét trung gian 28e:

Duéi dong chay N & 10°C, di-fert-butyl azodicarboxylat (948 mg, 4,118
mmol) dugc thém tung phan vao dung dich chita 3-metoxy-5-nitrophenol [7145-49-
5] (633 mg, 3,743 mmol), trans-etyl 2-flo-2-(hydroxymetyl)xyclopropancarboxylat
28¢ (607 mg, 3,743 mmol), va PPhs (1,08 g; 4,118 mmol) trong THF (30 mL). Phan
ung dugc khudy & nhiét do trong phong trong N trong 18 gio. Dung dich dugc co
ddc dudi ap sudt giam. Chét can thé dugc tinh ché bing sdc ky cot trén silica gel
(15-40 pm, 80 g, heptan/BtOAc tlr 95/5 dén 80/20). Céc phan doan tinh khiét duoc
gdp lai va duoc c6 dac dudi ap suét giam dé tao ra trans-metyl 2-flo-2-((3-metoxy-

5-nitrophenoxy)metyl)xyclopropan-carboxylat 28e (930 mg).
Téng hop chét trung gian 28f:

Dung dich chta trans-metyl 2-flo-2-((3 -metoxy-5-nitrophenoxy)metyl)-
xyclopropancarboxylat 28e (810 mg, 2,586 mmol) trong EtOH (20 mL) va THF (10
mL) chira lugng xtic tac 10% Pd/C (275 mg, 0,259 mmol) dugc hydro hod dudi ap
sudt khi quyén Hz & nhiét do trong phong trong 4 gio. Chét xtc tac dugc loai bo
bang cach loc qua miéng Celite® ngin va banh loc dugce rira nhiéu 14n bang EtOH.
Céac dich loc gop lai duge 1am bay hoi dudi ap sult giam dé tao ra trans-metyl 2-
((3-amino-5 -metoxyphenoxy)-metyl)-2-floxyclopropancarboxylat 28f (710 mg),

duge st dung cho budce tiép theo ma khong cAn tinh ché thém.

Téng hop chét trung gian 28 va tach thanh cac chat dong phén 1ap thé 28h, 281, 28;
va 28k:

-123-



39098

HOn hop chira 2-bromo-2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-yl)
etanon lc (927 mg, 2,133 mmol), frans-metyl 2-((3-amino-5-metoxyphenoxy)
metyl)-2-floxyclopropancarboxylat ~ 28f (725 mg, 2,559 mmol) va
diisopropyletylamin (735 pL, 4,265 mmol) trong CH3CN (4 mL) duogc khudy &
80°C trong 12 gi®. Dung moéi dugc cd dic dudi ap suét giam. Chét can duoc hép thu
béng EtOAc. Lép hitu co duoc ria béng IN HCI, nudc, dugc lam kho béng MgSOa,
duoc loc, va dugce cd dac dudi ap sudt giam. Chét can dugce tinh ché bé“mg séc ky cot
trén silica gel (15-40 pum, 40 g, heptan/EtOAc tir 95/5 dén 80/20). Céac phan doan
tinh khiét dugc gop lai va duge 1am bay hoi dudi ap sudt giam dé tao ra metyl 2-((3-
((1-(4-clophenyl)-2-0x0-2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5-
metoxyphenoxy) metyl)-trans-2-floxyclopropancarboxylat 28g (550 mg). Bén chat
ddng phan 1ap thé duge tach bing SFC khéng ddi xtng (Pha 6n dinh: Chiralcel®
OD-H 5 pm 250 x 20mm, pha dong: 70% CO2, 30% EtOH) dé tao ra 28h (118 mg),
28i (114 mg), 28j (158 mg) va 28k (165 mg).

Téng hop hop chit 28A va tach thanh cic chat ddng phan lap thé 28AA va 28AB:

LiOH monohydrat (23,3 mg, 0,556 mmol) duoc thém ting giot vao dung
dich chtta chit ddng phén lap thé 28h (118 mg, 0,185 mmol) trong
THF/MeOH/nuée (1/1/1) (2 mL). Hon hgp phan tmg dugc khudy o nhiét d6 trong
phong trong 4 gid. Hon hop nay duoc pha lodng bing nuéc va d4, duoc axit hoa
chim bing 1N HCI va dugc chiét bang EtOAc. Cac 16p hitu co gdp lai dugce rira
b%mg nuée, duoc lam kho béng MgSOs, dugce loc, va duge c6 ddc dudi ap suét giam
d8 tao ra, sau khi két tinh tir heptan/diispropyl ete, axit (1R*,25*)-2-((3-((1-(4-
clophenyl)-2-ox0-2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5-
metoxyphenoxy)metyl)-2-floxyclopropancarboxylic 28A (110 mg) (trong khi phan

ung, su raxemic hoa hoan toan dugc dién ra trén tAm khong d6i xtng trung tam).

M¢ tht hai cta hop chéat 28A (100 mg) thu dugc mdt cach twong tu bat dau
tir tir chit dong phan lap thé 28i. Hai mé nay duoc gdp lai. Hai chét ddng phan lap
thé duoc tach bang SFC khong ddi xtmg (Pha on dinh: Chiralcel® OD-H 5 pm 250
x 20 mm, pha dong: 65% CO2, 35% EtOH) dé tao ra chit ddng phan 1ap thé thi
nhét duoc rira giai (94 mg) va chit ddng phan 1ap thé thi hai duoc rira giai (80 mg).
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Chét ddng phan 1ap thé tha nhat duoc rira gidi duge hod ran tir diisopropyl ete dé
tao ra chit ddng phan 1ap thd 28AA (47 mg). Chit ddng phan 14p thé thit hai duoc
rira giai dugc hod rén tir heptan dé tao ra chat dong phan 1ap thé 28AB (37 mg).

Téng hop hop chét 28B va téch thanh céc chit ddng phan 14p thé 28BA va 28BB:

LiOH monohydrat (31,2 mg, 0,744 mmol) dugc thém ting giot vao dung
dich chtra chit ddng phan lap thé 28j (158 mg, 0,248 mmol) trong
THF/MeOH/nuéc (1/1/1) (2 mL). Hon hop phan tng dugc khudy & nhiét do trong
phong trong 4 gio. Hon hop nay dugc pha lodng bang nudc va d4, duge axit hod
cham bing IN HCI va duge chiét bang EtOAc. Cac 16p hitu co gop lai duoc rira
bang nudc, duge 1lam kho bang MgSOs, dugc loc, va duoc ¢d dac dudi ap sudt giam
8 tao ra, sau khi két tinh tir MeOH/nuéc, axit (15*,2R*)-2-((3-((1-(4-clophenyl)-2-
o0x0-2-(6-(triflometoxy)-indolin-1-yl)etyl) amino)-5-metoxyphenoxy)metyl)-2-
floxyclopropan-carboxylic 28B (100 mg) (trong khi phan ung, su raxemic hod hoan

toan duoc dién ra trén tim khong d6i xtng trung tAm).

Mé thit hai ciia 28A (105 mg) thu duge mot cach twong tw bat dau tir tir chat
ddng phan 1ap thé 28k.

Hai chit ddng phan 1ap thé dugc tach bing SFC khong dbi xtmg (Pha on
dinh: Chiralcel® OD-H 5 pm 250 x 30mm, pha dong: 60% CO2, 30% MeOH) dé tao
ra chit ddng phan 1ap thé thir nhit dugc rira giai (88 mg) va chit dong phan 14p thé
thir hai dugc rita giai (78 mg). Chat ddng phén 1ap thé thi nhét dwoc rira giai dugc
ho4 rén tir heptan/diisopropy! ete d2 tao ra chat dong phan lap thé 28BA (54 mg).
Chét ddng phan 1ap thé thit hai duoc rita giai duoc hod rén tir heptan/diisopropyl ete
dé tao ra chit ddng phan lap thé 28BB (60 mg).

ChAt ddng phan 1ap thé 28AA:

IFf NMR (500 MHz, DMSO-ds) 8 ppm 1,37 (dt, J<11,7, 7,1 Hz, 1 H) 1,62 -
1,76 (m, 1 H) 2,18 - 2,31 (m, 1 H) 3,07 - 3,23 (m, 2 H) 3,62 (s, 3 H) 3,98 - 4,10 (m,
1 H) 4,15 - 4,29 (m, 1 H) 4,43 (dd, J=18,9, 12,0 Hz, 1 H) 4,48 - 4,57 (m, 1 H) 5,58
(d, J=8,8 Hz, 1 H) 5,78 (s, 1 H) 5,97 (s, 1 H) 5,99 (s, 1 H) 6,49 (br d, J=8,8 Hz, 1 H)
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7,01 (br d, /=7,9 Hz, 1 H) 7,33 (d, /=8,2 Hz, 1 H) 7,44 (d, /=8,5 Hz, 2 H) 7,55 (d,
J=82 Hz, 2 H) 8,03 (s, 1 H) 12,71 (brs, 1 H)

LC/MS (phuong phép LC-C): R 2,83 phut, MH* 609
[a]p?: -43,3° (¢ 0,3, DMF)

SFC khéng dbi xtimg (phuong phap SFC-F): R¢ 1,98 phut, khong co MH", d6
tinh sanh khong dbi ximg 100%.

Chét ddng phan lap thé 28 AB:

IH NMR (500 MHz, DMSO-ds) § ppm 1,32 - 1,42 (m, 1 H) 1,62 - 1,75 (m, 1
H) 2,24 (dt, J/=18,5, 9,2 Hz, 1 H) 3,08 - 3,25 (m, 2 H) 3,62 (s, 3 H) 3,99 - 4,08 (m, 1
H) 4,13 - 4,26 (m, 1 H) 4,39 - 4,57 (m, 2 H) 5,58 (br d, /=8,8 Hz, 1 H) 5,78 (s, 1 H)
5,96 (brs, 1 H) 5,99 (brs, 1 H) 6,49 (br d, /=8,8 Hz, 1 H) 7,01 (br d, J/=7,6 Hz, 1 H)
7,33 (br d, J=8,2 Hz, 1 H) 7,44 (br d, J=8,2 Hz, 2 H) 7,55 (br d, /=8,2 Hz, 2 H) 8,03
(brs, 1 H) 12,71 (brs, 1 H)

LC/MS (phuong phép LC-C): R 2,84 phut, MH* 609
[a]p?% +52,5° (¢ 0,301, DMF)

SFC khéng dbi ximg (phwong phap SFC-F): R 3,29 phut, khong ¢6 MH", d6
tinh sanh khéng d6i xtmg 100%.

ChAt ddng phan lap thé 28BA:

IH NMR (500 MHz, DMSO-ds) & ppm 1,32 - 1,42 (m, 1 H) 1,62 - 1,72 (m, 1
H) 2,18 - 2,29 (m, 1 H) 3,08 - 3,23 (m, 2 H) 3,62 (s, 3 H) 4,04 (td, /=10,4, 7,3 Hz, 1
H) 4,15 - 4,26 (m, 1 H) 4,45 (dd, /=18,8, 11,8 Hz, 1 H) 4,52 (td, /=10,5, 6,1 Hz, 1
H) 5,58 (d, J=8,8 Hz, 1 H) 5,78 (t, J=2,0 Hz, 1 H) 5,96 (s, 1 H) 5,99 (s, 1 H) 6,49 (d,
J=9.1 Hz, 1 H) 7,01 (dd, J=8,2, 1,6 Hz, 1 H) 7,33 (d, /=8,2 Hz, 1 H) 7,44 (d, J=8.5
Hz, 2 H) 7,55 (d, /=8,5 Hz, 2 H) 8,03 (s, 1 H) 12,76 (br's, 1 H)

LC/MS (phuong phap LC-D): R¢2,71 phut, MH" 609

[a]p®®: -57,1° (¢ 0,31, DMF)
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SFC khong dbi ximg (phuong phap SFC-F): Rt 2,26 phut, khong c6 MH", do
tinh sanh khong d6i xtmg 100%.

Chét ddng phén 1ap thé 28BB:

'H NMR (500 MHz, DMSO-ds) & ppm 1,35 (dt, /<11,7, 7,1 Hz, 1 H) 1,59 -
171 (m, 1 H) 2,17 - 2,28 (m, 1 H) 3,08 - 3,25 (m, 2 H) 3,62 (s, 3 H) 4,04 (td,
J=10,5, 7.1 Hz, 1 H) 4,17 - 4,29 (m, 1 H) 4,43 (dd, J=19,5, 11,7 Hz, 1 H) 4,52 (td,
J=10,4, 6,3 Hz, 1 H) 5,59 (d, J=9,1 Hz, 1 H) 5,78 (t, /=1,9 Hz, 1 H) 5,96 (s, 1 H)
5,99 (s, 1 H) 6,49 (d, /=8,8 Hz, 1 H) 7,01 (dd, /=8,0, 1,4 Hz, 1 H) 7,33 (d, /~8,2 Hz,
1 H) 7,44 (d, J=8,5 Hz, 2 H) 7,55 (d, /=8,2 Hz, 2 H) 8,03 (s, 1 H) 12,79 (br s, 1 H)

LC/MS (phwong phap LC-D): R 2,70 phat, MH" 609

[a]p?%: +38,1° (c 0,289, DMF)

SFC khong dbi ximg (phuong phap SFC-F): R: 3,68 phut, khong ¢6 MH", do
tinh sanh khong d6i xtmg 100%.

Vi du 29: téng hop axit (15*.2S *)-2-((3-((1-(4-clophenyl)-2-ox0-2-(6-(triflometoxy)
indolin-1-yl)etyl)amino)-5 -metoxyphenoxy)metyl)-2-floxyclopropancarboxylic
(Hop chét 29A) va tach thanh céc cht dong phan 14p thé 29AA va 29AB va tong
hop axit (1R*2R*)-2-((3-((1 ~(4-clophenyl)-2-ox0-2-(6-(triflometoxy)indolin-1-
yletyl) amino)-5 -metoxyphenoxy)metyl)-2-floxyclopropancarboxylic (Hop chét
29B) va tach thanh cac chit ddng phan 1ap thé 29BA va 29BB
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Téng hop chét trung gian 29a:

Duéi dong chay Ny & 10°C, di-ters-butyl azodicarboxylat (750 mg, 3,256
mmol) dugc thém ting phin vao dung dich chita 3-metoxy-5-nitrophenol [7145-49-
5] (501 mg, 2,96 mmol), cis-etyl 2-flo-2-(hydroxymetyl)xyclopropancarboxylat 28d
(480 mg, 2,96 mmol), va PPh; (854 mg, 3,256 mmol) trong THF (23 mL). Phén Ung
duoc khqu & nhiét d6 trong phong trong N> trong 18 gio. Dung dich dugc ¢d dac
dudi ap suat giam. Chat can thé duoc tinh ché bang séc ky cot trén silica gel (15-40
um, 80 g, heptan/EtOAc 70/30). Cac phén doan tinh khiét duoc gdp lai va dugc cd
dac dudi éap sult giam dé tao ra cis-metyl 2-flo-2-((3-metoxy-5-nitrophenoxy)

metyl)xyclopropancarboxylat 29a (660 mg).

Tbng hop chat trung gian 29b:

-128-



39098

Dung dich chita cis-metyl 2-flo-2-((3-metoxy-5-nitrophenoxy)metyl)-
xyclopropancarboxylat 29a (610 mg, 1,947 mmol) trong EtOH (15 mL) va THF
(7,5 mL) chira lugng xuc tac 10% Pd/C (207 mg, 0,195 mmol) dugc hydro hoa dudi
ap suat khi quyén H & nhiét d6 trong phong trong 4 gio. Chét xuc tac duge loai bd
béng cach loc qua miéng Celite® ngin va banh loc dugc rira nhiéu lan bang EtOH.
Céac dich loc gdp lai dugc lam bay hoi dé tao ra cis-metyl 2-((3-amino-5-
metoxyphenoxy)metyl)-2-floxyclopropan-carboxylat 29b (560 mg), dugc st dung

cho budc tiép theo ma khong can tinh ché thém.

Téng hop chét trung gian 29¢ va tach thanh céc chit ddng phan 1ap thé 29d, 2%,
29f va 29g:

H6n hop chita 2-bromo-2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-yI)
etanon le (716 mg, 1,647 mmol), cis-metyl 2-((3-amino-5-metoxy-phenoxy)metyl)-
2-floxyclopropancarboxylat 29b (560 mg, 1,977 mmol) va diisopropyletylamin
(568 pL, 3,295 mmol) trong CH3CN (3,5 mL) dugc khudy & 80°C trong 12 gid.
Dung moi dugc c6 ddc dudi ap suét giam. Chét can dugc hép thu béng EtOAc. Lop
hitu co dugc ria béng IN HCl, nuéde, dugc lam khd béng MgSOs, dugc loc, va
duoc ¢d dac dudi ap suit giam. Chét can duoc tinh ché bang séc ky cot trén silica
gel (15-40 pm, 40 g, heptan/EtOAc tir 95/5 dén 80/20). Céc phan doan tinh khiét
duoc gop lai va duoc 1am bay hoi dudi dp sudt gidm dé tao ra metyl 2-((3-((1-(4-
clophenyl)-2-oxo0-2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5-
metoxyphenoxy)metyl)-cis-2-floxyclopropancarboxylat 29¢ (500 mg). Bén chat
ddng phan 1ap thd duoc tach bang SFC khong d6i xtmg (Pha 6n dinh: Chiralpak®
AD-H 5 um 250 x 30 mm, pha dong: 65% COz, 35% EtOH) dé tao ra hon hop chtra
29d+29¢ (250 mg), 29f (125 mg), va 29g (114 mg). Hon hop 29d+29e duogc tach
thém bang SFC khong dbi xtmg (Pha 6n dinh: Chiralpak® AD-H 5 pm 250 x 30mm,
pha dong: 75% COz, 25% EtOH) dé tao ra 29d (88 mg) va 29e (66 mg).

Téng hop hop chit 29A va tach thanh cdc chit dong phan 14p thé 29AA va 29AB:

LiOH monohydrat (17,4 mg, 0,414 mmol) dugc thém tung giot vao dung
dich ch&a céc chdt ddng phan lgp thé 29d (88 mg, 0,138 mmol) trong
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THF/MeOH/nudce (1/1/1) (1 mL). Hon hop phéan tng duoc khudy & nhiét d trong
phong trong 4 gio. Hon hop nay duoc pha lodng bang nudc va d4, dugce axit hod
cham béng IN HCI va duogc chiét béng EtOAc. Céc 16p hitu co gop lai dugc rira
bﬁng nude, duoc lam khd béng MgSO04, duge loc, va dugce c6 dac dudi ap sudt giam
dé tao ra, axit (1S*,2S*)-2-((3-((1-(4-clophenyl)-2-oxo-2-(6-(triﬂometoxy)ind01in—
1-yl)etyl)amino)-S-metoxyphenoxy)metyl)-2-ﬂoxyclopropancarboxylic 29A (80 mg)
(trong khi phan mg, sy raxemic hod hoan toan duoc dién ra trén tAm khong d6i

xing trung tam).

Mé thit hai ctia 29A (90 mg) thu duoc mét céch twong tw bat dau tir tir chat
ddng phan 1ap thé 29f. Hai mé nay duogc gop lai. Hai chat dong phéan lap thé duoc
tach bang SFC khong dbi xtng (Pha 6n dinh: Chiralcel® OD-H 5 pm 250 x 20 mm,
pha dong: 65% CO2, 35% MeOH) va duoc tinh ché thém bang sic ky nhanh trén
silica gel (15-40 pm, 4 g, CH2Clo/MeOH 99/1) dé tao ra chat dong phén 1ap thé tha
nhit duoc rira gidi (43 mg) va chit ddng phan 14p thé thir hai dugc rira giai (40 mg).
Chat ddng phan lap thé the nhdt duoc rira gidi dugc hoa rin trong
heptan/diisopropyl ete d8 tao ra chét dong phan 1ap thé 29AA (29 mg). Chét ddng
phan lap thé thtr hai duoc rira gidi duge hod ran trong heptan/disiopropyl ete dé tao

ra chit ddng phan lap thé 29AB (27 mg).
Téng hop hop chit 29B va téch thanh céc chat ddng phan 14p the 29BA va 29BB:

LiOH monohydrat (13 mg, 0,311 mmol) dugc thém timg giot vao dung dich
chira chit ddng phan lap thé 29e (66 mg, 0,104 mmol) trong THF/MeOH/nudc
(1/1/1) (1 mL). Hn hop phan tng dugc khudy & nhiét do trong phong trong 4 gio.
Hon hop nay duge pha lodng bang nudc va d4, duoc axit hoa cham bang 1IN HCl va
duoc chiét bang EtOAc. Céc 16p hitu co gdp lai dugc rira bang nudc, duge lam kho
bz‘“mg MgSO04, dugc loc, va duoc c6 dac dudi ap sudt giam dé tao ra, sau khi két tinh
tr MeOH/nuéc, axit (1R*2R #)-2-((3-((1-(4-clophenyl)-2-ox0-2-(6-(triflometoxy)-
indolin-1-yl)etyl) ~ amino)-5 -metoxyphenoxy)metyl)-2-floxyclopropan-carboxylic
29B (60 mg) (trong khi phan ng, su raxemic hoa hoan toan dugc dién ra trén tim

khong ddi xtng trung tAm).
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Meé thit hai ctia 29A (100 mg) thu duge mot céch twong tu bat dAu tir tir chat
d6ng phan 14p thé 29g. Hai mé nay dugc gdp lai. Hai chét ddng phan lap thé duoc
tach bing SFC khong déi xtng (Pha 6n dinh: Chiralcel® OD-H 5 pm 250 x 20 mm,
pha déng: 70% CO2, 30% MeOH) va duogc tinh ché thém bing sdc ky nhanh trén
silica gel (15-40 pm, 4 g, CHClo/MeOH 99/1) dé tao ra chat dong phan lap thé thi
nhét duoc rira giai (38 mg) va chit ddng phan 1ap thé thir hai duoc rira giai (31 mg).
Chit ddng phan lap thé thir nhét duoc rira gidi dugc hod ran trong
heptan/diisopropyl ete d2 tao ra chat dong phan lap thé 29BA (24 mg). Chit ddng
phéan lap thé tht hai duoc rira giai dugc hoa ran trong heptan/diisopropyl ete dé tao

ra chit ddng phan 1ap thé 29BB (20 mg).
ChAt ddng phan 1ap thé 29AA:

'H NMR (500 MHz, DMSO-ds) & ppm 1,30 - 1,37 (m, 1 H) 1,69 (dt, J=19,7,
6,9 Hz, 1 H) 1,98 - 2,06 (m, 1 H) 3,08 - 3,24 (m, 2 H) 3,63 (s, 3 H) 4,01 - 4,09 (m, 1
H) 4,10 - 4,23 (m, 2 H) 4,48 - 4,57 (m, 1 H) 5,59 (d, /=8,8 Hz, 1 H) 5,81 (s, 1 H)
5,99 (brd, J=5,7 Hz, 2 H) 6,49 (br d, J=8,8 Hz, 1 H) 7,01 (br d, /=7,9 Hz, 1 H) 7,33
(d, J=7,9 Hz, 1 H) 7,44 (d, J=8,5 Hz, 2 H) 7,55 (d, J=8,2 Hz, 2 H) 8,03 (brs, 1 H)
12,58 (brs, 1 H)

LC/MS (phuong phap LC-D): R¢ 2,67 phut, MH" 609
[a]p?: -15,7° (¢ 0,242, DMF)

SFC khéng dbi xtmg (phuong phap SFC-P): R¢ 2,53 phut, khong c6 MH", d6
tinh sanh khong ddi ximg 100%.

Chét ddng phan 1ap thé 29AB:

I{f NMR (500 MHz, DMSO-ds) 8 ppm 1,29 - 1,38 (m, 1 H) 1,69 (dt, J=19,5,
6.5 Hz, 1 H) 1,97 - 2,10 (m, 1 H) 3,08 - 3,25 (m, 2 H) 3,63 (s, 3 H) 4,00 - 4,10 (m, 1
H) 4,10 - 4,23 (m, 2 H) 4,52 (br d, J=6,0 Hz, 1 H) 5,60 (br d, J=8,8 Hz, 1 H) 5,82
(br s, 1 H) 6,00 (br d, J=6,6 Hz, 2 H) 6,50 (br d, J=8,5 Hz, 1 H) 7,01 (br d, /=7,6 Hz,
1 H) 7,34 (br d, J=7,9 Hz, 1 H) 7,44 (br d, J/=8,2 Hz, 2 H) 7,55 (br d, /=82 Hz, 2 H)
8,04 (brs, 1 H) 12,58 (brs, 1 H)
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LC/MS (phuong phap LC-D): R; 2,67 phut, MH" 609
[a]p?: +77,4° (¢ 0,323, DMF)

SFC khong db6i xtimg (phuong phap SFC-P): Ry 4,47 phut, khong c6 MHT, d6
tinh sanh khong d6i xtmg 99,20%.

Chat ddng phén 1ap thé 29BA:

I'H NMR (500 MHz, DMSO-ds) 8 ppm 1,33 (td, J=9,8, 6,6 Hz, 1 H) 1,69 (dt,
J=19.9, 6,9 Hz, 1 H) 2,03 (ddd, J=9,5, 7.1, 3,0 Hz, 1 H) 3,08 - 3,25 (m, 2 H) 3,63 (s,
3 H) 4,05 (td, J=10,3, 7,1 Hz, 1 H) 4,10 - 4,23 (m, 2 H) 4,52 (td, /~10,2, 6,3 Hz, 1
H) 5,59 (d, J=8,8 Hz, 1 1) 5,80 - 5,84 (m, 1 H) 6,00 (br d, /=7,6 Hz, 2 H) 6,49 (br d,
J=8.8 Hz, 1 H) 7,01 (dd, J=8,0, 1,4 Hz, 1 H) 7,33 (d, /=8,2 Hz, 1 H) 7,44 (d, J=8.5
Hz, 2 H) 7,55 (d, J=8,2 Hz, 2 H) 8,03 (s, 1 H) 12,58 (brs, 1 H)

LC/MS (phuong phap LC-D): R¢ 2,67 phit, MH" 609
[a]p?’: -74,2° (c 0,302, DMF)

SFC khoéng dbi xtimg (phuong phap SFC-P): R, 2,37 phut, khong c6 MH", do
tinh sanh khong d6i xting 100%.

Chét ddng phan lap thé 29BB:

I NMR (500 MHz, DMSO-ds) & ppm 1,34 (td, J=9.8, 6,6 Hz, 1 H) 1,69 (dt,
J=19.9, 6,9 Hz, 1 H) 2,02 (ddd, J=9,5, 7,1, 3,0 Hz, 1 H) 3,09 - 3,25 (m, 2 H) 3,63 (s,
3 H) 4,05 (td, /=10,4, 7,3 Hz, 1 H) 4,10 - 4,22 (m, 2 H) 4,52 (td, /=103, 6,5 Hz, 1
H) 5,59 (d, J=8,8 Hz, 1 H) 5,81 (t, /=2,0 Hz, 1 H) 5,96 - 6,03 (m, 2 H) 6,49 (d,
J=8.8 Hz, 1 H) 7,01 (dd, J=8,2, 1,6 Hz, 1 H) 7,33 (d, /=82 Hz, 1 H) 7,44 (d, /=8.5
Hz, 2 H) 7,55 (d, /=8,2 Hz, 2 H) 8,03 (s, 1 H) 12,58 (brs, 1 H)

LC/MS (phuong phap LC-D): R¢ 2,70 phut, MH" 609
[a]p?: +12,0° (¢ 0,3, DMF)

SFC khong dbi ximg (phuong phap SFC-P): R¢ 3,73 phut, khong c6 MH", d6
tinh sanh khong d6i xtng 99,14%.
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Vi du 30: téng hop axit (1s,35)-3-((3-((1-(4-clophenyl)-2-(5-flo-6-(triflometoxy)
indolin-1-yl)-2-oxoetyl)amino)-5 -metoxyphenoxy)metyl)-xyclobutancarboxylic

(Hop chét 30) va tach khong ddi ximg thanh céc cht ddng phan doi quang 30A va

30B
cl
OMe OMe
0 . /@\ (IPr)zNEt Q
Br HoN O

F_©O N
_0O

? OMe
LiOH Téach khong 61 ximg

Céc chat dong phan doi quan
, F>( m gp quang
THF, nude /\:%‘ 30A va30B

t, 16 gi

Tbng hop hop chat 30 va tach khong d6i xtmg thanh cac chét ddng phan d6i quang
30A va 30B:

Hop chat 30 (105 mg) duoc tdng hop tir chét trung gian 26f st dung cac quy
trinh d& mé ta cho tong hop hop chét 10. Hai chit dong phan dbi quang duoc tach
bing SFC khong dbi xtmg (Pha én dinh: Chiralcel® OJ-H 5 pm 250 x 20 mm, pha
dong: 70% CO2, 30% MeOH) dé tao ra, sau khi déng khd trong CH3CN/nude, chit
ddng phan ddi quang thi nhat dugc rira gidi 30A (43 mg) va chit ddng phan ddi
quang thtt hai dugc rua giai 30B (47 mg).

Chét dong phan d6i quang 30A:

I NMR (500 MHz, DMSO-ds) 8 ppm 1,85 - 1,98 (m, 2 H) 2,17 - 2,28 (m, 2
H) 2,53 - 2,59 (m, 1 H) 2,96 (quin, J=8,9 Hz, 1 ) 3,09 - 3,23 (m, 2 H) 3,61 (s, 3 H)
3,72 - 3,81 (m, 2 H) 4,05 (td, J=10,3, 7.4 Hz, 1 H) 4,51 (td, /=10,2, 6,5 Hz, 1 H)
5.56 (d, /=8,8 Hz, 1 H) 5,74 (s, 1 H) 5,93 (s, 2 H) 6,45 (br d, J=8,5 Hz, 1 H) 7.4 (d,
J=8.5 Hz, 3 H) 7,54 (d, J=8,5 Hz, 2 H) 8,16 (br d, J=6,9 Hz, 1 H) 11,24 - 13,06 (m,
1 H)
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LC/MS (phuong phap LC-C): R 3,08 phut, MH" 623
[o]p: +42,6° (¢ 0,298, DMF)

SFC khong dbi xtimg (phuong phap SFC-F): R¢ 2,91 phut, khong ¢6 MH", do
tinh sanh khong ddi xtmg 100%.

ChéAt ddng phén ddi quang 30B:

I NMR (500 MHz, DMSO-~de) & ppm 1,87 - 1,99 (m, 2 H) 2,16 - 2,29 (m, 2
H) 2,53 - 2,59 (m, 1 H) 2,96 (br t, /=8,8 Hz, 1 H) 3,11 - 3,23 (m, 2 H) 3,61 (s, 3 1)
3,77 (br d, J=6,0 Hz, 2 H) 4,05 (td, /=10,2, 7,3 Hz, 1 H) 4,51 (td, /=103, 6,5 Hz, 1
H) 5,56 (d, /=8,8 Hz, 1 H) 5,74 (s, 1 H) 5,93 (s, 2 H) 6,45 (br d, J=8,8 Hz, 1 H)
7.44 (br d, /=8,2 Hz, 3 H) 7,54 (d, J=8,5 Hz, 2 H) 8,16 (br d, J=6,9 Hz, 1 H) 11,43 -
12,72 (m, 1 H)

LC/MS (phuong phép LC-C): Rt 3,07 phit, MH" 623
[a]p?’: -44,2° (¢ 0,217, DMF)

SFC khong dbi xtmg (phuong phap SFC-F): R¢ 4,10 phut, khong c6 MH", do
tinh sanh khong d6i xtmg 99,09%.

Vi du 31: tbng hop axit (1r,37)-3-((3-((1-(4-clophenyl)-2-(5-flo-6-(triflometoxy)
indolin-1-yl)-2-oxoetyl)amino)-5-metoxyphenoxy)metyl) xyclobutancarboxylic
(Hop chét 31) va tach khong d6i xtng thanh cac chét ddng phan d6i quang 31A va
31B
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Téng hop hop chit 31 va tach khong ddi ximg thanh cac chit dong phan d6i quang
31A va 31B:

Hop chét 31 (75 mg) dugce tdng hop tir chét trung gian 26f st dung quy trinh
da mo ta cho téng hop hop chét 11. Hai chét ddng phan d6i quang dugc tach bang
SFC khong déi xtmg (Pha 6n dinh: Chiralcel® OJ-H 5 pm 250 x 20 mm, pha dong:
70% COa, 30% MeOH) dé tao ra, sau khi dong khd trong CH3CN/nudc, chét dong
phén déi quang thit nht dugc rira giai 31A (23 mg) va chit dong phan dbi quang
thtr hai dugc rira giai 31B (24 mg).

Chét ddng phan d6i quang 31A:

I'H NMR (500 MHz, DMSO-ds) & ppm 1,90 - 2,03 (m, 2 H) 2,20 - 2,30 (m, 2
H) 2,55 - 2,62 (m, 1 H) 3,07 (br t, J=7,7 Hz, 1 H) 3,12 - 3,24 (m, 2 H) 3,62 (s, 3 H)
3,87 (br d, J/=6,9 Hz, 2 H) 4,05 (td, J=10,3, 7,1 Hz, 1 H) 4,51 (id, J=10,4, 6,6 Hz, 1
H) 5,57 (d, J=8,8 Hz, 1 H) 5,78 (s, 1 H) 5,94 (s, 1 H) 5,96 (s, 1 H) 6,45 (d, /=8,8 Hz,
1 H) 7,44 (d, J=8,5 Hz, 3 H) 7,54 (d, J=8,5 Hz, 2 H) 8,16 (br d, /=6,9 Hz, 1 H)

LC/MS (phuong phap LC-C): R 3,07 phuat, MH" 623
[o]p?: +43,1° (¢ 0,255, DMF)

SFC khong dbi xtmg (phwong phap SFC-F): R; 3,25 pht, khong c6 MH", d6
tinh sanh khong d6i xting 100%.
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Chét ddng phan dbi quang 31B:

IH NMR (500 MHz, DMSO-ds) & ppm 1,90 - 2,03 (m, 2 H) 2,19 - 2,31 (m, 2
H) 2,55 - 2,62 (m, 1 H) 3,01 - 3,10 (m, 1 H) 3,12 - 3,23 (m, 2 H) 3,62 (s, 3 H) 3,86
(br d, J=6,9 Hz, 2 H) 4,05 (td, J=10,2, 7,3 Hz, 1 H) 4,51 (td, J=10,3, 6,5 Hz, 1 H)
5,57 (d, J=8,8 Hz, 1 H) 5,78 (s, 1 H) 5,94 (s, 1 H) 5,95 (s, 1 H) 6,45 (br d, /=8,8 Hz,
1 H) 7,44 (d, J=8,5 Hz, 3 H) 7,54 (d, J=8,2 Hz, 2 H) 8,15 (br d, J=6,6 Hz, 1 H)

LC/MS (phuong phap LC-C): Ry 3,07 phut, MH" 623
[a]p20: -43,4° (¢ 0,244, DMF)

SFC khéng dbi ximg (phuong phap SFC-F): Ry 4,85 phut, khong c6 MH", d6
tinh sanh khong d6i xtmg 99,09%.

Vi du 32: tong hop axit (1s,3s)-3-(3-((2-(6-clo-5-metoxyindolin-1-yl)-1-(4-
clophenyl)-2-oxoetyl)amino)-5-metoxyphenoxy)xyclobutancarboxylic (Hop chét 32)
va tach khong déi ximg thanh cc chit dong phan d6i quang 32A va 32B.

o cl OMe 0 Cl
0
1 joWana
HO
HoN (@)
8¢ N
cl N Epcl ol N c N OMO
m DMAP \/CL) (PDNE
MeO MeO CH1CN, 80°C, 12 giir MeO 32b

CHzCl, 1t, 2 gidy

32a

OMe
iOH 0 O Téch khong d6i ximg
4LI—-—> cl N ” OMOH Cic chét déng phan ddi quang
THF, McOH, nuéc j@i} 32A va32B

1t, 4 gidy MeO

Tdng hop chit trung gian 32a:

Chét trung gian 32a (3,58 g) dugc tbng hop tir 6-clo-5-metoxyindolin [CAS
1369041-89-3] st dung quy trinh d& md ta cho tbng hop chat trung gian 26f.

Téng hop chit trung gian 32b:
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Chét trung gian 32b (210 mg) dugc tbng hop tir chét trung gian 32a st dung
quy trinh d& md ta cho tdng hop chét trung gian 8d.

Tbng hop hop chét 32 va tach khong dbi ximg thanh cac chét ddng phan ddi quang
32A va 32B:

Hop chét 32 (165 mg) dugc tbng hop tir chét trung gian 32b st dung quy
trinh d4 md ta cho téng hop hop chat 28. Hai chit ddng phan dbi quang duge tach
bang SFC khong dbi xtmg (Pha 6n dinh: Chiralce]® OD-H 5 um 250 x 30 mm, pha
dong: 50% CO,, 50% EtOH) dé tao ra, sau khi tinh ché bang sdc ky nhanh trén
silica gel (15-40 um; 4 g, CH2Cl/CH30H 97/3) va hoa ran tir heptan/diisopropyl
ete, chat ddng phén ddi quang thu nhét dugc ria giai 32A (26 mg) va chit dong
phan dbi quang thtr hai duoc rira giai 32B (31 mg).

Hop chét 32:

IH NMR (500 MHz, DMSO-ds) & ppm 2,03 - 2,15 (m, 2 H) 2,57 - 2,66 (m, 2
H) 2,66 - 2,75 (m, 1 H) 3,06 - 3,23 (m, 2 H) 3,61 (s, 3 H) 3,80 (s, 3 H) 3,95 (td,
J=10,4, 7.3 Hz, 1 H) 4,43 - 4,52 (m, 2 H) 5,50 (d, J=8,5 Hz, 1 H) 5,65 (1, /=1,9 Hz,
1 H) 5,86 (s, 1 H) 5,93 (s, 1 H) 6,40 (d, J=8,5 Hz, 1 H) 7,10 (s, 1 H) 7.44 (d, /=85
Hz, 2 H) 7,54 (d, J=8,5 Hz, 2 H) 8,11 (s, 1 H) 12,26 (brs, 1 H)

LC/MS (phuong phap LC-C): Rt 2,66 phut, MH" 569
Chét ddng phan dbi quang 32A:

'H NMR (500 MHz, DMSO-de) & ppm 2,03 - 2,15 (m, 2 H) 2,57 - 2,66 (m, 2
H) 2,66 - 2,76 (m, 1 H) 3,04 - 3,24 (m, 2 H) 3,57 - 3,64 (m, 3 H) 3,80 (s, 3 H) 3,89 -
4,00 (m, 1 H) 4,42 - 4,54 (m, 2 H) 5,50 (br d, J=8,8 Hz, 1 H) 5,65 (s, 1 H) 5,86 (s, 1
H) 5,93 (s, 1 H) 6,40 (br d, J/=8,5 Hz, 1 H) 7,10 (s, 1 H) 7,44 (d, /=8,2 Hz, 2 H)
7,54 (br d, J=8,2 Hz, 2 H) 8,11 (s, 1 H) 12,26 (brs, 1 H)

LC/MS (phuong phap LC-D): Ry 2,56 phut, MH" 569

[a]p?": -55,4° (¢ 0,332, DMF)
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SFC khong d6i xting (phuong phap SFC-R): R 1,73 phut, khong c6 MH", do
tinh sanh khong d6i xtimg 100%.

Chét ddng phéan dbi quang 32B:

'H NMR (500 MHz, DMSO-ds) 3 ppm 2,02 - 2,14 (m, 2 H) 2,58 - 2,65 (m, 2
H) 2,66 - 2,74 (m, 1 H) 3,04 - 324 (m, 2 H) 3,61 (s, 3 H) 3,80 (s, 3 H) 3,95 (td,
J=10,4, 7.3 Hz, 1 H) 4,42 - 4,53 (m, 2 H) 5,50 (d, J=8,5 Hz, 1 H) 5,65 (t, /=2,0 Hz,
1 H) 5,86 (s, 1 H) 5,93 (s, 1 H) 6,40 (d, /=8,5 Hz, 1 H) 7,10 (s, 1 H) 7,44 (d, J=8.5
Hz, 2 H) 7,54 (d, J=8,5 Hz, 2 H) 8,11 (s, 1 H) 12,26 (brs, 1 H)

LC/MS (phuong phap LC-D): R; 2,56 phut, MH" 569
[a]p2%: +53,4° (¢ 0,35, DMF)

SFC khong d6i xtg (phuong phap SFC-R): R 3,16 phut, khong ¢d MH", d6
tinh sanh khong d6i xtmg 99,59%.

Vi du 33: tong hop axit 3-((3-((1-(4-clophenyl)-2-ox0-2-(6-(triflometoxy)indolin-1-
yl)etyl)amino)-S-metoxyphenyl)amino)-xyclobutancarboxylic (Hop chét 33) va tach
khong dbi xtng thanh cac chit ddng phan 1ap thé 33A, 33B, 33C va 33D.
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Téng hop chit trung gian 33a:

Trong nito, hdn hop chira 3-metoxy-5-nitroanilin [CAS 586-10-7] (0,50 g,
2,973 mmol), etyl 3-oxoxyclobutancarboxylat [CAS 87121-89-9] (1,27 g, 8,92
mmol), va axit axetic (0,34 mL, 5,947 mmol) trong EtOH khé (26 mL) duogc khqu
& nhiét d6 trong phong trong 30 phut. NaBH3CN (0,374 g, 5,947 mmol) dugc thém
va hén hop nay duoc khudy & nhiét do trong phong trong 18 gio. Nude mubi duoe
thém va hdn hop nay duoc chiét 2 lan bing CHCl,. Céc 16p hitu co gop lai duoc
lam kho béng MgS0s4, duge loc va duoc ¢d dic dudi ap suét giam. Chét can dugc
tinh ché bang sic ky nhanh trén silica gel (30 pm, 24 g, heptan/EtOAc tir 85/15 dén
75/25). Céc phéan doan tinh khiét duoc gdp lai va dugce cb ddc dudi dp sult giam dé
tao ra etyl 3-((3-metoxy-5-nitrophenyl)amino)xyclobutan—carboxylat 33a (820 mg).
Hop chét duge st dung cho bude tiép theo ma khong cAn tinh ché thém.

Tbng hop chat trung gian 33b:
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Dung dich chtra etyl 3-((3-metoxy-5-nitrophenyl)amino)
xyclobutancarboxylat 33a (820 mg, 2,8 mmol) trong EtOH (16 mL) va EtOAc (14
mL) chira lwong xtc tic 10% Pd/C (300 mg, 0,28 mmol) dugc hydro hoa dudi ap
suét khi quyén H & nhit do trong phong trong 18 gid. Chét xic tac duoc loai bd
bang cach loc qua miéng Celite® ngén va banh loc dugc ria nhiéu 14n bing EtOAc.
Céc dich loc gop lai dugc lam bay hoi duéi ap sut giam dé tao ra etyl 3-((3-amino-
5-metoxyphenyl)amino)xyclobutancarboxylat 33b (800 mg), duoc st dung cho

bude tiép theo ma khong can tinh ché thém.
Téng hop chit trung gian 33c:

Hon hop chira 2-bromo-2-(4-clophenyl)-1-(6-(triflometoxy)indolin-1-yI)
etanon 1c (0,936 g, 2,154 mmol), etyl 3-((3-amino-5-metoxyphenyl) amino)
xyclobutancarboxylat 33b (0,74 g, 2,8 mmol) va diisopropyletylamin (0,742 mL,
4,307 mmol) trong CH3CN (11 mL) duoc khudy & 80°C trong 18 gid. Hon hop nay
duoc o dic dudi ap sudt gidm. Viée tinh ché dugc tién hanh bang séc ky nhanh trén
silica gel (30 um, 40 g, heptan/EtOAc tir 85/15 dén 70/30). Cac phan doan tinh
khiét duoc gop lai va duge 1am bay hoi dén kho dé tao ra etyl 3-((3-((1-(4-
clophenyl)-2-oxo0-2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5-
metoxyphenyl)amino) xyclobutancarboxylat 33¢ (600 mg).

Téng hop hop chét 33 va tach khong ddi xtmg thanh cac ddng phan 14p thé 33A,
33B, 33C va 33D:

Dung dich chira LiOH monohydrat (0,407 g, 9,71 mmol) trong nude (35,3 mL)
dugc thém vao dung dich chta etyl 3-((3-((1-(4-clophenyl)-2-0x0-2-(6-
(triflometoxy)-indolin-1-yl)etyl)amino)-5-metoxyphenyl)amino)
xyclobutancarboxylat 33¢ (600 mg, 0,971 mmol) trong THF (12 mL). Hon hop nay
duoc khuéy & nhiét d6 trong phong trong 72 gio, duoc axit hoa béng AcOH, duoc
¢6 diic dudi 4p suat giam, va duge 1am bay hoi dong thoi 2 1an véi toluen. Viée tinh
ché duoc tién hanh bing sic ky nhanh trén silica gel (30 pm, 24 g, CH2Cl,/MeOH
fir 99/1 dén 96/4). Céc phan doan tinh khiét dugc gop lai va duge 1am bay hoi dén
kho. Viéc tinh ché thit hai duge tién hanh bing séc ky dao pha sdc ky (Pha on dinh:
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YMC-actus Triart-C18 10 pm 30 x 150 mm, pha dong: Gradien tir 65% dung dich
nuée NHHCO3 0,2%, 35% CH3CN dén 25% dung dich nuge NHsHCO; 0,2%, 75%
CH3CN). Céc phén doan tinh khiét duoc gop lai va duge lam bay hoi dén kho dé tao
ra axit 3-((3-((1-(4-clophenyl)-2-oxo0-2-(6-(triflometoxy)indolin-1-yl)etyl)amino)-5-
metoxyphenyl)amino)xyclobutancarboxylic (Hop chét 33, 80 mg). Cac chat dong
phan lap thé dugc tach bang SFC khong d6i xtng (Pha 6n dinh: Chiralcel® OD-H 5
pm 250 x 20 mm, pha dong: 60% CO2, 40% EtOH) dé tao ra 4 phan doan dugc
dong kho tir CH3CN/nuée dé tao ra chit ddng phan 1ap thé 33A (19 mg), chat dong
phén 1ap thé 33B (24 mg), cht ddng phan 1ap thé 33C (19 mg) va chét dong phan
1ap thé 33D (26 mg).

Chat ddng phén lap thé 33A:

'H NMR (500 MHz, DMSO-ds) & ppm 1,94 - 2,02 (m, 2 H) 2,43 (ddd,
J=11,8, 7.7, 4,1 Hz, 2 H) 2,91 (dt, J=9,5, 4,7 Hz, 1 H) 3,07 - 3,21 (m, 2 H) 3,56 (s, 3
H) 3,78 - 3,88 (m, 1 H) 4,05 (td, J/=10,4, 7,3 Hz, 1 H) 4,50 (td, /=103, 6,8 Hz, 1 H)
5.38 (d, J=1,9 Hz, 1 H) 5,43 (d, /=8,5 Hz, 1 H) 5,46 (s, 1 H) 5,60 (s, 1 H) 5,63 (d,
J=63 Hz, 1 H) 6,19 (d, J=8,5 Hz, 1 H) 7,00 (dd, /=8,2, 1,6 Hz, 1 H) 7,33 (d, /=82
Hz, 1 H) 7,43 (d, J=8,5 Hz, 2 H) 7,54 (d, J=8,5 Hz, 2 H) 8,03 (s, 1 H)

LC/MS (phuong phap LC-C): R 2,86 phut, MH" 590
[a]p: -26,2° (c 0,248, DMF)

SFC khong dbi ximg (phuong phap SFC-I): R 1,48 phiit, khong c6 MH", do
tinh sanh khong d6i xting 100%.

Chét ddng phan 14p thé 33B:

'H NMR (500 MHz, DMSO-ds) 5 ppm 1,82 - 1,95 (m, 2 H) 2,41 - 2,47 (m, 2
H) 2,68 (br t, J/=8,5 Hz, 1 H) 3,08 - 3,21 (m, 2 H) 3,56 (s, 3 H) 3,62 (br dd, /<154,
8.2 Hz, 1 H) 4,06 (td, /=10,3, 7,1 Hz, 1 H) 4,46 - 4,56 (m, 1 H) 5,41 (s, 1 H) 5,43
(br d, J=8,5 Hz, 1 H) 5,50 (s, 1 H) 5,60 (s, 2 H) 6,14 (br d, J/=8,8 Hz, 1 H) 7,01 (br d,
J=8.2 Hz, 1 H) 7,33 (d, /=8,2 Hz, 1 H) 7,43 (d, /=8,5 Hz, 2 H) 7,54 (d, /=8,5 Hz, 2
H) 8,03 (s, 1 H)
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LC/MS (phuong phap LC-C): R 2,84 phat, MH" 590
[0]p?%: -27,9° (¢ 0,248, DMF)

SFC khong ddi ximg (phuong phap SFC-I): R¢ 2,20 phut, khéng c6 MH", do
tinh sanh khong ddi xtmg 100%.

ChAt ddng phan 1ap thé 33C:

I'H NMR (500 MHz, DMSO-ds) & ppm 1,93 - 2,03 (m, 2 H) 2,41-2,46 (m, 2
H) 2,82 - 2,95 (m, 1 H) 3,07 - 3,21 (m, 2 H) 3,56 (s, 3 H) 3,78 - 3,88 (m, 1 H) 4,00 -
4,11 (m, 1 H) 4,45 - 4,56 (m, 1 H) 5,37 (s, 1 H) 5,40 - 5,49 (m, 2 H) 5,58 - 5,66 (m,
2 H) 6,19 (br d, J=8,5 Hz, 1 H) 7,00 (br d, J=6,6 Hz, 1 H) 7,32 (br d, /=8,2 Hz, 1 H)
7,43 (d, J=8,5 Hz, 2 H) 7,54 (d, J=8,2 Hz, 2 H) 8,02 (brs, 1 H)

LC/MS (phuong phap LC-C): R¢ 2,86 phtt, MH" 590
[0]p?%: +26,7° (¢ 0,221, DMF)

SFC khong dbi xtng (phuong phap SFC-I): R¢ 2,91 phut, khong c6 MH*, d6
tinh sanh khéng ddi ximg 100%.

Chat ddng phan lap thé 33D:

'H NMR (500 MHz, DMSO-ds) & ppm 1,78 - 1,96 (m, 2 H) 2,40 - 2,47 (m, 2
H) 2,65 - 2,71 (m, 1H) 3,08 - 3,21 (m, 2 H) 3,56 (s, 3 H) 3,58 - 3,67 (m, 1 H) 4,06
(td, /=10,2, 7.3 Hz, 1 H) 4,44 - 4,56 (m, 1 H) 5,38 - 5,46 (m, 2 H) 5,50 (s, 1 H) 5,60
(s, 2 H) 6,14 (br d, /=8,8 Hz, 1 H) 7,00 (br d, /=6,9 Hz, 1 H) 7,33 (d, /=8,2 Hz, 1 H)
7,43 (d, J=8,5 Hz, 2 H) 7,54 (d, J=8,5 Hz, 2 H) 8,03 (s, 1 H)

LC/MS (phuong phap LC-C): R; 2,84 phut, MH" 590
[a]p?’: +23,4° (¢ 0,295, DMF)

SFC khéng ddi xtmg (phuong phap SFC-I): Rt 5,35 phut, khong ¢6 MH", d6
tinh sanh khong d6i xting 100%.

Bang: Céac hop chét duoc didu ché nhu duge md ta trén day
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Hop chat Chu trac Do quay quang
Cl
OMe
Q .
1 . /Q raxemic
F. O.
FX N H O/\/g/
F OH
(0]
Cl
OMe
1A & N Q [o]p? = -37,6°
T " .
F OH
(6]
Cl
OMe
1B N Q [o]p? = -65,3°
F OH
(0]
Cl
OMe
1C =, Q [a]p? = +35,2°
F}/ H R
F F O\C@ O/\/S/OH
O
Cl
OMe
1D = Q [a]p?° = +64,3°
TOD " Tl
F OH
O
Cl
OMe
O, .
2 raxemic

OH

2
5
.
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Hop chét Céu tric Do quay quang
Cl
OMe
2A *R N/Q [G]DZO:+49,6°
F OH
O
Cl
OMe
2B = N Q [a]p? = -49,2°
F OH
(0]
Cl
OMe
3 A y Q raxemic
D TR
F OH
(0]
Cl
OMe
4 Q /@ raxemic
TCD T
F
F OH
Ty
Cl
OMe
4A =, Q [0]p? = -59,6°
F H
X\@@ o
F R OH
Yy
Cl
OMe
4B R Q [a]p? = -47,5°
TS
F o
F *S OH
Yy
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Hop chat Chu tric Do quay quang
Cl
OMe
4C *S /Q [a]DZO — +47,7o
TCD
F o}
F *R OH
Y
Cl
OMe
- 2
S N
Fr O\C@ O/*3>/2/OH
Cl
OMe
5 9 y Q raxemic
F Q. N H
TCD
F OH
k}r
Cl
OMe
5A \ Q [a]p? = +37,0°
F
F>F(O\©/\’> i O/A/»/OH
(0]
Cl
OMe
5B ~ Q [a]p = -48,8°
F
F{O\CQ ’ O/Zr>/0H
(0]
Cl
6AA [0]p? = -78,0°
0]

oM

*RQ
N
H

A
OH
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Hop chat Chu trac Do quay quang
Cl
OMe
6AB *S/Q [a]DZO =+12,9°
N
H 0 \R R P
Cl
OMe
6BA *R/@ [(X]DZO — _12,50
N
H XS g P
Cl
OMe
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N
H 'S ag O
E)F/O\CS O/WOH
Cl
OMe
7 /@ -
N
};>\/O : O’O/z OH
F trans
cl
OMe
TA *R/Q [a]p?® = -41,6°
N
EXO N O’O/zOH
trans
]
Me
B s ) [a]p? = +43,7°
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E>I/O . O’Q/ZOH
F trans
cl
8 -

SO0 d@j
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Hop chat Céu tric Do quay quang
|
Me
8A % d [o]p® = -47,1°
P> ° N /O/z
F>F( \@) 0 > OH
cl
Me
8B Q *S/d [(X]D20:+40,0°
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Cl
Me
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F. O N H
Fﬁ: \Ci) OW OH
Cl
Me
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N
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Cl
Me
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Fu O N
cl
OMe
O, /@
10 R o N -
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o
HO
cl
OMe
o  [r B .
10A o HQ [a]p® = -44,0
o) .
F \Cw cis
o
HO
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Hop chat Chu tric D6 quay quang
Cl
OMe
108 R o EQ [a]p® = +45,5°
F><F \©/\'> 0 cis
0]
HO
Cl
OMe
11 R N/@ -
o)
HO
Cl
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11A K o NQ [a]p® = -43,3
o]
HO
Cl
OMe
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0]
HO
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12A [a]p?® = -47,3°
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Hop chat CAu trac b quay quang
|
OMe
12B *S/Q [(X]DZO — +41,80
F O N
>‘/ N, H [¢]
Cl
OMe
13 R raxemic
Fu O NN
OH
Cl
OMe
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] N
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O
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F
T
F OH
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-149-




39098

Hop chat Chu tric Do quay quang
Cl
OMe
15 0 raxemic
Fu O N
X N H O
Cl
OMe
15A R [(x]D2° =-59,0°
Fa O N
X N H 0
Cl
OMe
15B s [o]p?° = +48,0°
Fe O N
T § P
OH
Cl
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Q .
16 . Q/ raxemic
R O.
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(0]
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17 . Q raxemic
T " L
F OH
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Me! OMe
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Cl
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17B W O [a]p? = -51,0°
F OH
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Hop chat Céu tric D0 quay quang
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Hop chat Chu triic Do quay quang
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RO
T D
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Hop chat CAu trac Do quay quang
Cl
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20D F S Q [o]p?® = +57,4°
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Hop chat CAu trac P06 quay quang
Cl
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Hop chat Cau trtc Do quay quang
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Hop chat Chu trac D06 quay quang
cl
OMe
27 Q Q ) .
F 0. N N
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cl
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Hop chat Chu tric D06 quay quang
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Cl
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L Ohﬁ
F trans 0]
HO
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Hop chat Chu tric Do quay quang

33C s Q A [0]p® = +26,7°
N
o7 A0

Cl

s @ ) [o]p® = +23,4°
Fe O N

33D

Hoat tinh chéng virut ctia cac hop chit néu trén theo sang ché
Thir nghiém chdng virut DENV-2

Hoat tinh chéng virut cta tit ca céac hop chét theo sang ché dugc thir nghiém
chéng lai ching DENV-2 16681 dugc danh dAu bang protein huynh quang mau
xanh 14 cdy ting cudng (eGPF : enhanced green fluorescent protein). M6i trudng
nudi cdy chita mdi truong can thiét t6i thiéu dugc bd sung véi 2% huyét thanh bao
thai bé duoc bt hoat nhiét, 0,04% gentamyxin (50 mg/mL) va 2mM L-glutamin.
Cac té bao Vero, thu duge tt ECACC, dugc tao huyén phu trong mdi trudng nudi
cdy va 25 puL duoc thém vao cac dia 384 giéng (2500 té bao/giéng), da chira cac
hop chat chéng virut. Thong thudng, cac dia nay chira dich pha lodng ndi tiép 5 lan
clia 9 budc pha lodng ciia hop chat thir nghiém ¢ 200 1An ndng do cubi trong 100%
DMSO (200nL). Ngoai ra, mdi nong do cta hop chét dugc thi nghiém 4 lan
(khoang ndng do cudi: 25uM — 0,000064uM hogc 2,5uM — 0,0000064uM d6i voi
hau hét cac hop chét hoat héa). Cudi cing, mdi dia chira cac giéng duogc chi dinh
lam céc dbi chimg virut (chtra céc té bao va virut v6i su khong c6 mét ciia hop chét),
c4c dbi chimg té bao (chira cac té bao voi su khong c6 mit cua virut va hop chat) va
céc dbi ching mdi truong (chira moi trudng véi sy khong c6 mat clia céc té bao,
virut va cac hop chét). 25 pL méi trudong nudi ciy duogc thém vao cac giéng duoc
chi dinh lam ddi ching mdi truong, thay thé cho céc t& bao Vero. Ngay khi cac té

bao nay duoc thém vao cac dia, cic dia dugce U trong 30 phut & nhiét do trong phong
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d cho céc t& bao phan phbi déu trong cac giéng. Tiép theo, cic dia duge U trong
may 1 Am hoan toan (37°C, 5% CO) cho dén ngay hém sau. Sau d6, ching DENV-
2 16681, duoc dénh diu bing eGFP, dugc thém & bdi nhiém (MO : multiplicity of
infection) bang 0,5. Do d6, 15 pL huyén phu virut dugc thém vao tAt ca giéng chtra
hop chét thir nghiém va céc giéng duge chi dinh lam di chimg virut. Dong thoi, 15
ul moi trudng nudi ciy duoc thém vao céc dbi chimg mdi trudong va té bao. Tiép
theo, cac dia dugc U trong 3 ngay trong may u 4m hoan toan (37°C, 5% COz). Vao
ngay doc, huynh quang eGFP dugc do bang céach sir dung kinh hién vi huynh quang
tw dong ¢ 488 nm (laze mau xanh duong). St dung hé théng LIMS trong nha, cac
duong cong dap Ung lidu e ché cho mdi hop chét dugc tinh va ndng d6 nira hi¢u
qua ti da (ECs0) duge xéc dinh. Do d6, d6 tre ché theo phén trém (I) cho mdi ndng
d6 thr nghiém dugc tinh bang cach st dung cong thic sau day: I = 100*(St-
Sco)/(Sve-Sce); St, Sce va Sve 1a lugng tin hiu eGFP lan luot trong giéng hop chét
thr nghiém, giéng dbi chimg té bao va giéng ddi chimg virut. ECso 1a nong do clia
hop chit ma sy nhan 1én cla virut bi Gc ché 50%, nhu dugc do béng su giam di 50%
cta cudong d6 huynh quang eGFP so véi dbi chung virut. ECso duge tinh bang cach

st dung phép ndi suy tuyén tinh (Bang 1).

Ddng thoi, doc tinh ctia cac hop chét néu trén duge danh gié trén cung dia.
Ngay khi doc xong tin hidu ¢GFP, 40 pL ATPlite, chiing t& bao song, duge thém
vao tAt ca cac giéng trong cac dia 384 giéng. ATP c6 mit trong tht ca cac té bao
hoat hoa trao dbi chit va ndng do6 clia n6 gidm xubng rat nhanh khi cac té bao nay
trai qua hoai tir hodc chét theo chuong trinh. Hé théng thir nghiém ATPLite dua trén
su san sinh 4nh sang gdy do phéan tng ctia ATP véi luciferaza va D-luciferin da
thém. Cac dia nay duoc G trong 10 phut ¢ nhiét do trong phong. Tiép theo, cdc dia
duge do trén ViewLux. Nong d6 gay ntra doc tdi da (CCso) cling duoc xac dinh,
duogc dinh nghia 1a ndng do can dé 1am giam tin hiéu huynh quang xubng 50% khi
so véi tin hiéu huynh quang trong cac giéng ddi ching t& bao. Cudi cung, chi sb
chon loc (SI : the selectivity index) duoc xdc dinh cho cac hop chit, dugc tinh nhu
sau: SI = CCso/ECso.
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Bang 1: ECso, CCso, va SI ctia cac hop chét theo sang ché trong thir nghiém chéng

virut DENV-2
Hop chét# | ECso(uM) | N | CCso(uM) | N SI N
1 0,00050 3 11 3 24400 3
1A 0,018 3 9,6 3 523 3
1B 0,018 4 10 4 579 4
1C 0,000094 | 3 12 3 | 131193 3
1D 0,00023 3 12 3 57700 3
2 0,00062 3 12 3 19200 3
2A 0,00038 3 13 3 34500 3
2B 0,019 3 11 4 565 3
3 0,00050 3 10 3 17700 3
4 0,00014 3 10 3 73900 3
4A 0,0029 3 9,0 3 3090 3
4B 0,011 3 10 3 935 3
4C 0,00011 4 13 4 | 121878 4
4D 0,00017 3 13 3 81200 3
5 0,00092 3 9,7 3 11300 3
5A 0,00051 3 12 3 26300 3
5B 0,011 3 10 3 921 3
6AA 0,00074 3 8,3 3 8870 3
6AB 0,000016 | 6 12 7 | >199223 | 6
6BA 0,012 3 8,7 3 703 3
6BB 0,00018 3 12 3 83800 3
7 0,00049 3 12 3 14600 3
7A 0,0091 3 10 3 1130 3
7B 0,00012 3 13 3 | 121027 3
8 0,000048 | 5 13 5 | >126733 | 5
8A 0,00086 3 12 3 11600 3
8B 0,000023 | 10 14 10 | >102836 | 10
9 0,00070 3 9,8 3 14700 3
9A 0,090 3 11 3 125 3
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Hop chit# | ECso(uM) | N | CCso(uM) | N ST N
9B 0,00039 3 12 4 32500 3
10 0,00027 3 12 3 44900 3

10A 0,0027 3 10 3 3790 3
10B 0,00011 3 11 3 | 109987 3
11 0,00013 4 12 4 97100 4
11A 0,0038 3 10 3 2710 3
11B 0,00011 4 11 4 | 118692 4
12 0,0011 3 11 3 9440 3
12A 0,038 3 10 3 267 3
12B 0,00069 3 14 3 21500 3
13 0,00025 3 12 4 38100 3
13A 0,0014 6 9,1 7 5720 6
13B 0,00013 4 12 4 88200 4
14 0,00023 3 9,6 3 50200 3
14A 0,00011 3 16 3 | 151558 3
14B 0,060 3 9,3 3 156 3
15 0,00042 3 8,3 3 25500 3
15A 0,049 3 8,4 3 171 3
15B 0,00045 3 12 5 24900 3
16 0,00033 4 16 5 56100 4
17 0,00018 3 13 3 | 100043 3
17A 0,076 3 11 3 147 3
17B 0,18 3 11 3 59 3
17C 0,00023 3 12 3 39300 3
17D 0,00012 4 14 4 | >9720 4
18 0,00049 3 11 3 26100 3
18A 0,0099 3 12 4 1160 3
18B 0,00028 3 12 3 62700 3
19AA 0,010 3 11 4 1030 3
19AB 0,000012 | 8 12 9 | >390600 | 8
19BA 0,016 3 11 3 707 3
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Hop chdt# | ECso(uM) | N | CCso(uM) | N ST N
19BB 0,000038 | 5 8.8 5 | >148612 | 5
20A 0,44 3 12 3 27 3
20B 0,18 3 12 3 69 3
20C 0,00017 | 3 12 3 | 59500 | 3
20D 0,00023 | 3 13 3 [ 53400 | 3

21 00011 | 3 15 3 [ 11000 | 3
21A 0016 | 3 11 3 [ 687 3
21B 0,00032 | 3 12 3 [ 45200 | 3

2AA 0,016 | 4 13 & 798 4
2AB 0,000034 | 6 12 7 [ 5196427 | 6
22BA 0015 | 3 12 3 [ 786 3
20BB 0,00046 | 3 14 3 | 27600 | 3

23 0,000093 | 4 12 4| 116424 | 4
BA 0.034 | 3 11 3 [ 321 3
3B 0,000062 | 7 12 § | >88755 | 7

24 0.00064 | 4 12 4 | 18300 | 4
24A 0024 | 3 11 3 [ 469 3
24B 0,00034 | 3 12 3 [ 43100 | 3

25 0,00045 | 4 12 4 | 26800 | 4
25A 0,0071 | 3 2 3 [ 1640 | 3
258 0,00028 | 3 13 3 [ 52900 | 3
26A 0,00010 | 4 14 4 | >12200 | 4
268 0,00094 | 4 12 4 | 10600 | 4

27 0,000067 | 4 13 4 | 149640 | 4
27A 0,00041 | 3 11 3 [ 14300 | 3
278 0,000022 | 6 13 7 | >205482 | 6

28AA 0,33 3 1 3 34 3
28AB 0,00068 | 3 13 3 [ 19000 | 3
28BA 0,017 | 3 10,0 3 574 3
28BB 0,00020 | 3 12 3| 70600 | 3
20AA 0,061 3 92 3 151 3
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Hop chat# | ECso(uM) | N | CCso(uM) | N ST N
29AB 0,00053 3 12 3 22300 3
29BA 0,0034 3 9,8 3 2890 3
29BB 0,000069 3 12 4 124722 3

30A 0,00024 3 13 4 47400 3
30B 0,0059 3 11 3 1800 3
31A 0,00020 3 12 3 70300 3
31B 0,0026 3 12 3 4400 3

32 0,00013 3 15 3 130935 3
32A 0,063 3 13 3 205 3
32B 0,000081 5 14 5 | >230623 5
33A 0,013 3 17 4 1110 3
33B 0,0079 3 14 3 1760 3
33C 0,0032 3 19 3 5930 3
33D 0,00052 3 18 3 39000 3

N=s6 thr nghiém ddc 1ap trong d6 cac hop chét duoc thir nghiém.
Thir nghiém PCR dinh lugng transcriptaza dao bbn gia (RT-qPCR)

Hoat tinh chéng virut ctia cdc hop chit néu trén theo sang ché duogc thir
nghiém chéng lai ching DENV-1 TC974#666 (NCPV), chung DENV-2 16681,
chung DENV-3 H87 (NCPV) va ching DENV-4 H241 (NCPV) trong thir nghiém
RT-gqPCR. Do d¢, cac té bao Vero dugce nhiém véi DENV-1, hodc -2, hodc -3, hodc
-4 véi sy ¢6 mat hodc khdng c6 mét ctia cac hop chét thir nghiém. O ngay thit 3 sau
gy nhiém, céc té bao nay duoc phan giai va cdc san pham phan gidi duge st dung
dé tao ra cADN ctia gen dich virut (3’UTR ctia DENV; Bang 2) va gen tham chiéu
t& bao (B-actin, Bang 2). Tiép theo, PCR thoi gian thuc kép dwoc tién hanh trén thiét
bi Lightcycler480. Gia tri Cp tao ra la ty 1& nghich véi luong biéu hién RNA ctia cac
dich nay. Viéc tre ché sy nhan 1én cia DENV bd hop chat thir nghiém gay ra su
chuyén dich ctia Cp’s dbi véi gen 3°UTR. Mit khac, néu hop chét thir nghiém c6
tinh doc ddi véi cac té bao nay, thi s& théy duoc tac dong tuong tu d6i véi su bidu
hién ctia B-actin. Phuong phap AACp so sanh dugc su dung dé tinh ECso, dya trén

su biéu hen gen twong d6i ctia gen dich (3°UTR) dugc chuin hoa véi gen giit nha
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ctia té bao (B-actin). Ngoai ra, cac gia tri CC50 duge xac dinh dua trén cac gia tri Cp

thu duge cho gen gilt nha B-actin.

Bang 2: Cac mdi va doan do dugc st dung cho RT-PCR dinh luong thoi gian thuc.

X s o
Mm/doan Dich Trinh tu @
do
F3utr258 DENV 3°- | 5-CGGTTAGAGGAGACCCCTC-3'
UTR
R3utr425 DENV  3’- | 5“GAGACAGCAGGATCTCTGGTC-3'
UTR
P3utr343 - DENV  3’- | FAM-5-AAGGACTAG-ZEN-
UTR AGGTTAGAGGAGACCCCCC-3'-IABKFQ
Factin743 B-actin 5'-GGCCAGGTCATCACCATT-3'
Ractin876 B-actin 5-ATGTCCACGTCACACTTCATG-3'
Pactin773 B-actin HEX-5'-TTCCGCTGC-ZEN-CCTGAGGCTCTC-
3'-IABkKFQ

A C4c thanh phan nhudm chi thi (FAM, HEX) va thanh phan dép tat (ZEN va
IABKFQ) dugc thé hién dudi dang in ¢4m va in nghiéng.

b Trinh tu nucleotit clia cac mdi va cac doan do dugc chon tir viing bao toan
trong ving 3’UTR cua bd gen virut gy s6t dengue, dua trén viée xép thang hang
300 trinh tw nucleotit ctia bén kiéu huyét thanh dengue dugce gui vao Genbank
(Gong et al., 2013, Methods Mol Biol, Chapter 16).

Moi trudng nudi cdy chita méi truong cin thiét t6i thidu duoc bd sung v6i 2%
huyét thanh bao thai bé duge bit hoat nhiét, 0,04% gentamyxin (50 mg/mL) va
2mM L-glutamin. Cac té bao Vero, thu duogc tir ECACC, dugc tao huyén phu trong
mbi trudng nudi cdy va 75 pL/giéng duoc thém vao cac dia 96 giéng (10000 t€
bao/giéng), di chtra céc hop chét chéng virut. Thong thuong, cac dia nay chira dich
pha lodng nbi tiép 5 lan ctia 9 budc pha lodng cua hop chét thr nghiém & 200 lan

ndng d6 cubi trong 100% DMSO (500 nL; khoang ndng d cudi: 25uM —
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0,000064uM hodc 2,5uM — 0,0000064uM ddi véi hdu hét cac hop chit hoat hoa).
Ngoai ra, mdi dia chtta cac giéng duoc chi dinh lam cac dbi chtmg virut (chita cac té
bao va virut v6i su khdng c6 mat ctia hop chét) va cac dbi ching té bao (chira cac té
bao v§i su khong cb mét cua virut va hop chét). Ngay khi céc té bao nay duoc thém
vao cac dia, cac dia dugc U trong méay U 4m hoan toan (37°C, 5% COs) cho dén
ngdy tiép theo. Kiéu huyét thanh virut gy s6t dengue-1, 2, 3 va 4 dugc pha lodng
dé thu dugc Cp bang ~22-24 trong thit nghiém nay. Do d6, 25 pL huyén phu virut
duoc thém vao tit ca cac giéng chira hop chét thr nghiém va cic giéng dugc chi
dinh lam d8i chimg virut. Pong thdi, 25 pL moi trudng nudi cly duoc thém vao cac
d6i chimg té bao. Tiép theo, céc dia dugc U trong 3 ngdy trong mdy U 4m hoan toan
(37°C, 5% COy). Sau 3 ngay, dich ndi dwoc loai bo khoi cac giéng va céc té bao nay
duoc rita 2 14n bing PBS dé lanh (~100 pL). Céc can t& bao trong cac dia 96 giéng
dugc bao quan ¢ -80°C trong it nhit 1 ngay. Tiép theo, RNA dugc chiét bang cach
st dung kit phan giai Cells-to-CT™, theo hudng dan ctia nha san Xuét (Life
Technologies). Cac san phim phan giai ¢ thé duge bao quan & -80°C hogc dugce sir

dung ngay trong budc phién ma ngugc.

Dé chuén bi bude phién mi nguge, hon hop A (Bang 3A) dugc tao ra va 7,57
nl/giéng duoc phan phdi vao dia 96 giéng. Sau khi thém 5 pL cac san pham phan
giai, bude bién tinh 5 phit & 75°C duoc tién hanh (Bang 3B). Sau do, 7,43 pL hén
hop B duoc thém (Bang 3C) va budc phién mi nguge duge bat dau (Bang 3D) dé
tao ra cADN.

Cudi cung, hén hop RT-qPCR dugc tao ra, hdn hop C (Bang 4A), va 22,02
ul/giéng dugc phan phdi vao céc dia 96 giéng LightCycler qPCR sau d6 3 uL
cADN duoc thém va qPCR duoc tién hanh trén LightCycler 480 theo didu kién
trong Bang 4B.

Str dung phin mém LightCycler va hé théng LIMS trong nha, céc dudng
cong déap Ung liéu luong cho mdi hop chét duoc tinh va ndng d6 nira hidu qua t61 da

(ECs0) va ndng do gy nira doc tdi da (CCso) duge xdc dinh (cac Bang tir 5 dén 8).

Bang 3: Tdng hop cADN st dung hdn hop A, su bién tinh, hdn hop B va phién ma
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Hon hop A
Céc dia 8
. Theé tich
Cac mau 828 phén g 20
‘ (1D
Thanh phan None dé Thé tich cho
trong hon hop & (n
Pon vi Gbe Cudi 1 mau X mau
Milli-Q H2O 7,27 6019,56
R3utrd25 uM 20 0,27 0,15 124,20
Ractin876 uM 20 0,27 0,15 124,20
Thé tich hdn
hop/giéng (u) 7
Céc san pham
phén giai t6 bio 500
Budc bién tinh:
Budce Nhiét @6 | Thoi gian
Bién tinh 75°C 5'
Gitr 4°C Gitr
Hon hop B
Céc mau 864
Thanh phén Y A A s
trong hén hop Nong d6 Theé tich cho (ul)
DPon vi Gbe Cudi 1 mau X mau
Dung dich dém
HIFT mé rong 2 X 10,00 1,00 2,00 1728.,0
MgCh mM 25,00 3,50 2,80 2419,2
dNTPs mM 10,00 1,00 2,00 1728,0
Chét tic ché
Ribonucleaza U/ul 40,00 1,00 0,50 432,0
RT m¢& rong U/ul 50,00 0,33 0,13 112,3
Téng thé tich hdn
7,43
7 hop (ul)
Quy trinh tong hop cADN
Budc Nhiét @ | Thoi gian
Phién ma nguoc 42°C 30'
Bién tinh 99°C 5
Gitt 4°C Gitr
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Bang 4: Quy trinh va hén hgp qPCR.

Hon hop C
Thé tich phan
Cac mau 833 tmg
(ul)
Thanh phan trong A n Thé tich cho
hon hop Nong do (u)
bon Gbe Cubi 1 miu
vi
H>0 PCR 16p Roche 7,74
Hon hop Roche
2« MM X 2 1 12,50
F3utr258 uM 20 0,3 0,38
R3utrd25 uM 20 0,3 0,38
P3utr343 uM 20 0,1 0,13
Factin743 uM 20 0,3 0,38
Ractin876 uM 20 0,3 0,38
Pactin773 uM 20 0,1 0,13
Thé tich hon hop / Ong 22.02
)
cADN 3,00
Quy trinh gPCR3
. Nhiét . Ty 1€
Budce 6 Thoi gian dbc
U so bo/bién tinh | 95°C 10 phut 4,4
Bién tinh 95°C 10 gidy 4,4
Gan 58°C 1 phut 2,2 40 chu ky
Kéo dai 72°C 1 gidy 4.4
Lam mat 40°C 10 giay L5
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Bang 5: ECso, CCso, va SI ctia cac hop chét chéng lai ching huyét thanh 1 trong thtt
nghiém RT-qPCR

Chung huyét thanh RT-qPCR 1 TC974#666

) ECso CCso
Hop chat# | (pM) N | M) | N SI N

1C 0,00023 3 >2,5 3 | >11000 | 3

1D 0,00027 3 >2.5 3 | >11400 | 3

2A 0,00057 | 3 >2,5 3 >7920 3
4C 0,000066 | 4 >1,0 4 | >61000 | 4
4D 0,00023 4 >1,0 4 >7140 | 4

5A 0,00058 3 >1,0 3 >1930 3

6AB 0,000022 | 3 >2.5 3 |>133413 | 3

6BB 0,00013 3 >2.,5 2 | >24100 | 2

7B 0,00015 3 >2.5 3 | >23200 | 3

gB 0,000032 | 3 >1,0 3 | >38900 | 3

9B 0,00081 3 >1,0 3 >2080 3

10B 0,00027 | 3 >2.,5 3 | >18700 | 3

11B 0,00020 | 4 >2.5 4 | >11800 | 4

12B 0,00047 3 >2.5 3 >8660 3

13B 0,00019 | 3 >2,5 3 | >10400 | 3

14A 0,00026 3 >1,0 3 >6140 3

15B 0,00024 | 3 >1,0 2 >6280 2

17C 0,00019 | 3 >1,0 3 >8230 3

17D 0,00021 3 >1,0 3 | >15400 | 3

18B 0,00055 3 >1,0 3 >2220 3

19AB 0,000021 | 3 >1,0 3 | >56300 | 3

19BB 0,000091 | 3 >1,0 3 | >13300 | 3
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Chiing huyét thanh RT-qPCR 1 TCO74#666

, ECso CCso
Hopchdth | (uM) | N | @M) | N | SI | N
20C 0,00030 4 >1,0 4 >4540 4
20D 0,00089 4 >1,0 4 >1820 4
21B 0,0010 3 >2.5 3 >1950 3

22AB 0,000091 | 3 >1,0 3 | >15700 | 3

22BB 0,0015 3 >2.5 1 >1740 1

23B 0,000092 | 5 >1,0 5 | >18200 | 5

24B 0,0022 4 >1,0 4 >898 4
25B 0,0013 4 >1,0 4 >1210 | 4
27B 0,000013 | 4 >1,0 4 |>114234| 4
28AB | 0,00041 4 >1,0 4 >4260 | 4
28BB 0,00011 4 >1,0 4 | >29800 | 4
29AB 0,00023 4 >1,0 4 >5680 | 4
29BB 0,000048 | 4 >1,0 4 | >30400 | 4
30A 0,000094 | 5 >1,0 5 | >54900 | 5
31A 0,00019 | 3 >1,0 3 >6090 3
32B 0,00011 4 >1,0 4 | >10300 | 4
33C 0,00097 | 4 >1,0 4 >3500 | 4
33D 0,00048 | 4 >1,0 4 >7130 | 4

N= s6 thtr nghiém ddc 1ap trong d6 cac hop chét duogc thir nghiém.

Bang 6: ECso, CCso, va SI ctia cac hop chit chéng lai ching huyét thanh 2 trong thir
nghiém RT-qPCR

Chung huyét thanh RT-qPCR 2 16681

, ECso CCso
Hopchété | (uM) N | (M) N | SI N
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Chung huyét thanh RT-qPCR 2 16681

, ECso CCso
Hopchdté | uM) N | @M) N | SI N
1C 0,00018 3 >2,5 3 | >15300 3
1D 0,00023 3 >2.5 3 >9200 3
2A 0,00048 3 >2,5 3 >6500 3
4C 0,000060 4 >1,0 4 | >51900 4
4D 0,00013 4 >1,0 4 | >15600 4
SA 0,00042 3 >1,0 3 >3220 3
6AB 0,000017 3 >2.,5 3 [>187753 3
6BB 0,00012 3 >2.5 3 | >23700 3
7B 0,00012 3 >2.,5 3 | >30600 3
&B 0,000025 3 >1,0 3 | >54100 3
9B 0,00050 3 >1,0 3 >2680 3
10B 0,00011 3 >2.5 3 | >27400 3
11B 0,00010 3 >2.5 3 | >22400 3
12B 0,00053 3 >2.5 3 >8920 3
13B 0,00012 3 >2.5 3 | >23900 3
14A 0,00020 3 >1,0 3 >5890 3
15B 0,00023 4 >1,0 3 >4310 3
17C 0,00011 3 >1,0 3 | >13700 3
17D 0,00010 3 >1,0 3 | >24100 3
18B 0,00034 4 >1,0 3 >4590 3
19AB 0,000014 3 >1,0 3 | >92300 3
19BB 0,000078 3 >1,0 3 | >14100 3
20C 0,000071 4 >1,0 4 | >19200 4
20D 0,00019 4 >1,0 4 >7660 4
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Chung huyét thanh RT-qPCR 2 16681
’ ECso CCso

Hopchit# | (uM) N | (uM) N ST N
21B 0,00016 3 | >2,5 3 | >12700 3
22AB  |0,000029 4 | >1,0 3 | >46400 3
22BB | 0,00033 3 | >2,5 2 | >9450 2
23B 0,000034 5 | >1,0 4 | >51700 4
24B 0,00026 4 | >1,0 4 | >11300 4
25B 0,00027 4 | >1,0 3 | >6080 3
27B 0,000014 4 | >1,0 4 | >92800 4
28AB | 0,00031 4 | >1,0 4 | >5530 4
28BB | 0,00010 4 | >1,0 4 | >19900 4
20AB | 0,00025 3 | >1,0 3 | >5180 3
20BB | 0,000025 4 | >1,0 4 | >60200 4
30A | 0,000076 4 | >1,0 4 | >65700 4
31A  |.0,00011 3 | >1,0 3 | >11600 3
32B 0,000033 4 | >1,0 3 | >35800 3
33C 0,000 4 | >1,0 4 | >4630 4
33D 0,00066 4 | >1,0 4 | >6620 4

N= s6 thtr nghiém ddc 1ap trong d6 cac hop chat dugc thir nghiém.

Bang 7: ECso, CCso, va SI ctia cc hop chit chéng lai ching huyét thanh 3 trong
thir nghi€ém RT-qPCR

Ching huyét thanh RT-qPCR 3 H87

) ECso CCso
Hop chat# (LM) N | (uM) N SI N
1C 0,0024 4 >2,5 4 | >1300 4
1D 0,0034 4 >2,5 4 >949 4
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Chung huyét thanh RT-gPCR 3 H87

’ ECso CCso
Hop chat# (LM) N | (uM) N ST N
2A 0,0061 4 >2.5 4 >390 4
4C 0,00077 4 >1,0 3 | >1660 3
4D 0,0023 4 >1,0 4 >727 4
5A 0,0081 3 >1,0 3 >170 3
6AB 0,00013 3 >2,5 3 |>15300 3
6BB 0,0016 3 >2,5 3 | >1320 3
7B 0,0018 3 >2.5 3 | >1810 3
8B 0,00016 3 >1,0 3 | >7020 3
9B 0,0080 3 >1,0 3 >203 3
10B 0,0029 3 >2,5 3 | >1370 3
11B 0,0018 3 >2.5 3 | >1650 3
12B 0,0047 4 >2,5 4 >401 4
13B 0,0019 4 >2.5 4 | >1350 4
14A 0,0028 3 >1,0 3 >584 3
15B 0,0028 3 >1,0 2 >525 2
17C 0,0036 3 >1,0 3 >401 3
17D 0,0027 3 >1,0 3 >541 3
18B 0,0043 3 >1,0 3 >281 3
19AB 0,00014 3 >1,0 3 | >8790 3
19BB 0,00085 5 >1,0 5 | >1910 5
20C 0,0034 4 >1,0 3 >249 3
20D 0,0089 4 >1,0 4 >178 4
21B 0,0065 3 >2,5 3 >357 3
22AB 0,00049 3 >1,0 3 | >4430 3
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Chung huyét thanh RT-qPCR 3 H87

) ECso CCso
Hop chat# (uM) N | uM) N SI N

22BB 0,0090 3 >2.5 3 >245 3

23B 0,00033 5 >1,0 5 | >6770 5

24B 0,014 5 >1,0 5 >123 5

25B 0,0063 5 >1,0 >190 5

5
27B 0,000091 4 >1,0 4 |1>22600 4

28AB 0,0053 3 >1,0 3 >277 3

28BB 0,0012 3 >1,0 3 | >1680 3

29AB 0,0046 4 >1,0 4 >264 4

29BB 0,00039 3 >1,0 3 | >3050 3

30A 0,0019 3 >1,0 3 >840 3

31A 0,0015 4 >1,0 4 >791 4

32B 0,00057 3 >1,0 3 | >2870 3

33C 0,011 4 >1,0 4 >185 4

33D 0,0023 4 >1,0 4 >732 4

N= s4 thit nghiém doc 1ap trong d6 céc hop chat dugc thir nghiém.

Bang 8: ECso, CCso, va SI cta cac hop chéat chong lai ching huyét thanh 4 trong
thir nghiém RT-gPCR

Chting huyét thanh RT-qPCR 4 H241
Hop chét# (E&O) N (CLE\Z‘; N SI N
1C 0,016 3 8,7 3 | 427 3
1D 0,024 3 7,3 3 [ 280 3
2A 0,027 3 2,2 3 125 3
4C 0015 3 | >1,0 2 | >3 2
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Chung huyét thanh RT-qPCR 4 H241

ECso CCso

Hop chat# (M) N (M) N SI N
4D 0,026 3 32 3 73 3
5A 0,058 3 8,0 3 | 206 3

6AB 0,0029 3 | >1,0 2 | >425 2
6BB 0,020 3 5,4 3 | 205 3
7B 0,013 3 8,8 2 | 582 2
8B 0,0013 3 87 2 | 8240 2
9B 0,036 3 6,7 3| 3712 3
10B 002 3 | >1,0 2 | >57 2
11B 0,017 3 5,7 3 | 213 3
12B 0,039 3 92 2 | 318 2
13B 0,015 3 37 2 | 323 2
14A 0,015 3 8,9 3 | 510 3
15B 0035 3 | 10,0 3 | 456 3
17C 0,016 3 1,7 2 95 2
17D 0,015 3 2,9 3 168 3
18B 0,033 3 30 2 | 148 2
19AB | 0,00069 3 6,4 3 | 8200 3
19BB | 0,0068 3 5,2 3 ] 905 3
20C 0020 3 | >1,0 2 | >60 2
20D 0055 3 | >1,0 1 | >21 1
21B 0,048 3 90 3 115 3
22AB | 0,0033 3 9,1 2 | 2890 2
22BB 0,071 3 8,2 3 126 3
23B 0,0027 3 60 2 | 2230 2
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Chung huyét thanh RT-qPCR 4 H241

A ECso CCso
Hop chat# N N SI N
P (uM) (uM)
24B 0,066 3 7,8 3 115 3
25B 0,055 3 9,9 3 202 3

27B 0,00081 3 8.3 3 9330 3

28AB 0,069 3 9,0 158 3

3
28BB 0,018 3 >1,0 2 >58
2

2
29AB 0,035 3 8,0 118 2

29BB 0,0028 3 8,3 3 2790 3

30A 0,018 3 7,3 3 399 3

31A 0,017 4 7,3 4 445 4

32B 0,010 3 4,3 3 295 3

33C 0,34 3 4,2 3 9,8 3

33D 0,022 3 5,4 3 256 3

N= s6 thir nghiém doc 1ap trong d6 cac hop chat dugc thir nghiém.

-176-



39098

YEU CAU BAO HQ

1. Hop chit ¢6 cong thirc (I), bao gdm dang ddng phan héa hoc 1ap thé bat ky cta
hop chét nay,

Cl
o CHa

R /J:i:]\\

° N —COOH ()
R N H

R;:I:::I:J>
trong do
R! 12 triflometyl, triflometoxy, hodc clo;
R? 14 hydro, flo, hodc metoxy;
R? 14 hydro, hodc metoxy;
A 13 -(CH2)n- trong d6 n 1a 3 hodc 4;
-O-(CH2)n- trong d6 n 1a 2 hoac 4;

-O-(CHa)s- trong d6 n 13 3 va mot hodc hai CHz duge thé béng mot hodc hai
CHs;

—O—-CH ,—CH 2-;0\— hodc —O-CH 2—/C\—CH >
H2C—CH2 Hzc_CH 2

-CH»-O-(CH2)n- trong d6 n 1a 2; hodc
-X-Y- trong d6 X la -O-, -OCHa-, hodc -NH-; va
Y 1a Cs4 xycloalkyl duoc thé tuy y bang flo, hodc
Y la bixyclo[1.1.1]pentanyl;
hoac mudi duge dung, solvat hodc dang da hinh ctia hop chét nay.

2. Hop chit theo diém 1 trong d6 hop chét nay duogc chon tur:
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Cl
OMe
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N
F. 0] N H 0
T D
F OH
Cl
MeO OMe
Q
N
F. O. N H
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F OH
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Cl
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N
F. 0. N H
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T U N
OH
Cl
OMe
O,
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N
F N o
MeO OH
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F. O. N H
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F OH
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Cl
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MeO OH
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Cl

3. Hop chét theo diém 1 trong d6 hop chét

Cl
OMe
N
H o
F
F
(0]
HO
Cl
OMe

ndy c6 do quay dac trung (+) dugc do &

20°C, st dung budce song 589nm trong dung méi DMF.

4. Hop chit theo diém 3 trong d6 hop chét nay duoc chon tir:

Cl

Cl

*S

T D

Cl

Cl

Cl

Cl

-180-




39098

Cl Cl
OMe OMe
*S *S
R N H
H F}/ O R«
T T L) o
F OH F OH
o]
Cl Cl
OMe Me
*S *S
N F 0. H
F>,/ H NS O F>|/ \CQ o] OH
F /W F trans
F OH
Cl

*iéd oL

N
> © H
E O
F cis

Me

OWOH

cl c
OMe OMe
oL [ NS
R N
X° H o X H 0 t
rans
X \C@ cis F\
0 0
HO HO
Cl cl
OMe OMe

- §<
o
;Z
Iz
ﬁo
o O
I

m
_n5<
:o
Iz

OH

Cl

OMe

OMe

m T
-
o]
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O
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Cl Cl
MeO O OMe Me OMe
Q .
S *S
N
r}/ H * '}/ ﬁ
OH OH
[e] o}
Cl Cl
MeO OMe MeO OMe
s QN L*s
F}/ N F O N
OH F
OH
(0] trans
Cl Cl
MeO OMe Sp OMe
*S
F S
5(0 H o - N
F 1 O/W F o g
OH MeO OH
trans (0]
Cl Cl
OMe OMe
F s &
F S
F H F N
F
. F H
O R O
MeO OH MeO OH
(@] O
Cl Cl
OMe OMe
Q * Q
- S F (R
F 0 F N H
O/%R/( oNEss [
MeO OH MeO OH
trans trans
| Cl
Me OMe
r s o oL _[s
N o
F H /Q/( N
o) OH F o]
MeO cis
MeO .
cis e}
HO
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Cl Cl
Me OMe
F N Fu O /Q//(
H
¢ H o T o oH
F E cis
MeO trans (o)
HO
Cl Cl
Me OMe
xS trans S trans
N F WoN
H F H F o)
I>/ o/« f T o N\[ s
N F R
F S
OH OH
Cl Cl
OMe OMe
*S cis *S cis
N u . o
H F o) F}/
OH OH
Cl Cl
OMe OMe
R N R N
oD o T
F
% F
F
F cis 0o trans 0
HO HO
| Cl

Hop chét theo diém 1 trong d6 R! 14 triflometoxy, R? la hydro, va R? 1a hydro.
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Hop chét theo diém 1 trong d6 A 1a -(CHz)n- trong d6 n 1a 3 hodc 4.
Hop chét theo diém 1 trong d6 A 1a -O-(CHz)x- trong d6 n 1a 2 hodc 4.

Hop chét theo diém 1 trong d6 A 1a -O-(CHa)a- trong d6 n 12 3 va mot hogc hai
CHa2 duoc thé béng mot hodc hai CHs; hodc A 1a

—O—-CH,=CH >—C hoge  —O—CH ,-C—CH >~
Hzc_—CHz Hzo_CHz

Hop chét theo diém 1 trong d6 A 1 -X-Y- trong d6 X la -O-, -OCHa-, hogc -
NH-; v& Y 14 Ca4 xycloalkyl dugc thé tuy ¥ bang flo.

Duoc pham chira hgp chét theo diém bét ky trong céc didm tir 1 dén 9 cling véi

mot hodc nhidu t4 duoc, chit pha lodng hodc chit mang duogc dung.

Duoc pham theo diém 10, trong d6 duoc pham nay chira thanh phan hoat tinh
thr hai hodc thanh phﬁn hoat tinh thém nita.

Duoc phdm theo diém 11 trong d6 thanh phan hoat tinh thi hai hogc thanh phan

hoat tinh thém nira 1a chat chéng virut.
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