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(54) HOP CHAT 3-[2-[4-CLO-2-(2-HYDROXYETOXY)PHENYL]-2-(3-METOXY-5-
METYLSULFONYL-ANILINO)AXETYL]-INDOL LAM CHAT UC CHE SAO
CHEP VIRUT DENGUE, DUQC PHAM CHUA HOP CHAT NAY VA QUY
TRINH TONG HQP NO

(57) Sang ché dé cap dén hop chét indol duoc thé mot hodc hai 1an c6 cong thirc (I) dudi

day, dung dé phong ngira hodc diéu tri nhlem virut Dengue. Sang ché cing dé cap dén cac

hop chit nay dé sir dung lam thudc, tot hon nita 1a dé sir dung 1am thudc diéu tri hoic
phong ngira nhiém virut Dengue.

Ngoai ra, sang ché ciing dé cap dén dugc pham hodc dang bao ché két hop chira hop
chat, ché pham hoic dang bao ché nay dé sir dung lam thudc, tot hon nita 1a dé phong ngira
hodc diéu tri nhiém virut Dengue. Sang ché ciing dé cap dén quy trinh diéu ché hop chat

Trong d6 céc bién c6 y nghia nhu dugc néu trong phan mo ta.
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Linh vuwce k¥ thuat dwoc dé cap

Sang ché dé cap dén din xut indol dugc thé mot hoic hai 1an ding dé phong
ngira hodc diéu tri nhiém virut Dengue. Séng ché ciing dé cap dén cac hop chét nay
dé sir dung 1am thudc, t6t hon nita 14 dé str dung 1am thude diéu tri hodc phong ngira
nhiém virut Dengue. Ngoai ra, sang ché con dé cap dén dugc ph'flm hoac dang bao
ché két hop chira hop chét, ché phim hoic dang bao ché nay dé sir dung 1am thudc,
t5t hon nita 12 dé phong ngira hodc diéu tri nhiém virut Dengue. Sang ché ciing deé

cap dén quy trinh didu ché cac hop chét nay.
Tinh trang ky thuit cia sang ché

Flavivirut, dugc truyén qua mudi hoic ve bét, gdy ra cdc bénh nhiém trung de
doa tinh mang & nguoi, nhu viém ndo va s&t xuét huyét. Bén typ huyét thanh khac
biét, nhung co lién quan chét ch€ véi bénh s6t Dengue do flavivirut da duoc biét dén,
duoc goi 1a DENV1, -2, -3, va -4. Dengue 1a bénh dich dia phuong ¢ héau hét cac ving
nhiét d6i va can nhiét déi trén thé giéi, chit yéu & cac khu vyc thanh thi va gan thanh
phé. Theo T4 chirc Y té thé giéi (World Health Organization - WHO), 2,5 ty ngudi
trong d6 1 ty tré em c6 nguy co nhiém DENV (WHO, 2002). Uéc tinh c6 khoang 50
dén 100 triéu treong hop mic bénh s6t Dengue [Dengue fever - DF], nira triéu trudong
hop méc bénh s6t Dengue ning (nghia I3, s6t xudt huyét Dengue [dengue
hemorrhagic fever - DHF] va hdi chung sbc Dengue [dengue shock syndrome -
DSS]), va hon 20.000 ngudi tr vong x4y ra trén toan thé giéi mbi naim. DHF da trd
thanh nguyén nhan hang d4u khién tré em phai nhép vién va t& vong & cac ving lan
truyén bénh. Nhin chung, Dengue dai dién cho nguyén nhén phd bién nhit ciia bénh
arbovirut. Do cac dot bung phét rong gan day & cac qudc gia ndm & khu vuc My La
Tinh, Péng Nam A va Tay Théi Binh Duong (bao gdm Brazil, Puerto Rico,
Venezuela, Cam-pu-chia, In-d6-né-xi-a, Viét Nam, Thai Lan), s6 ca mic s6t Dengue

da ting dot bién trong nhitng ndm qua. Khong chi s6 ca méc sdt Dengue ngay cang
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gia ting do bénh dang lay lan sang khu vue méi ma cac dot bung phét c6 xu hudng

ngay cang nghiém trong hon.

Dé phong ngira va/hodc kidm soat bénh lién quan dén nhiém virut Dengue, cac
phwong phap sén c6 hién nay chi 1a diét mudi dé kiém soat vét truyén. Mic du qua
trinh phat trién cic vacxin chéng lai Dengue dang dat duoc nhiéu tién bd nhung ciing
gap nhiéu kho khin. Cac kho khin nay bao gém su tOn tai cia mot hién tuong dugc
goi 1a tdng cudng phu thudc vao khang thé (antibody-dependent enhancement -

ADE).

Viéc phuc hdi sau nhiém trung béi mot typ huyét thanh tao ra tinh mién dich
sudt doi khang lai typ huyét thanh d6 nhung chi tao ra sw bio v¢ mdt phan va tam
thoi chdng lai viée lay nhiém tiép mot trong sb ba typ huyét thanh khac. Sau khi
nhiém mot typ huyét thanh khac, khéng thé khac loai da tOn tai trude d6 sé tao phirc
véi typ huyét thanh virut Dengue m&i nhiém nhung khong vo hig¢u hoéa dugc mam
bénh. Thay vao d6, virut d€ dang di vao céc té bao, dAn dén su sao chép virut khong
kiém soét dugc va hiéu gia virut cao hon. Trong ca hai trudng hop nhiém bénh nguyén
phat va thit phét, hiéu gia virut cao hon thi c6 kha ning mic bénh sét Dengue ning
hon. Vi khang thé & me ¢6 thé dé dang truyén cho tré so sinh bang cach cho bu, day
c6 thé 12 mot trong sd cac nguyén nhan 1am cho tré em mic bénh sét Dengue ning

hon nguoi trudng thanh.

O nhitng khu vyc c6 hai hodc nhiéu typ huyét thanh lan truyén dong thoi, con
goi 1a cac vung siéu lan truyén, nguy co mic bénh sbt Dengue ning cao hon déng ké
do ting nguy co phai chiu su 1y nhiém tht phat, nghiém trong hon. Ngoai ra, trong
hoan canh siéu lan truyén, x4c suit xuét hién cua cac ching doc lyc cao hon, do do
lam tang kha nang méc bénh sbt xult huyét Dengue (dengue hemorrhagic fever -

DHF) hodc héi chiung sbc Dengue.

Mudi truyén bénh s6t Dengue, bao gOdm Aedes aegypti va Aedes albopictus
(mudi van), dang di chuyén vé phia bic cta trai d4t. Theo Trung tim kiém soét va
phong ngtra dich bénh Hoa Ky ((US) Centers for Disease Control and Prevention
(CDC)), ca hai loai mudi nay hién dang c6 mat khip noi & mién Nam Texas. Su phat
tan mudi truyén bénh s6t Dengue vé phia béc khong chi gigi han & My, ma con ¢d 6

chau Au.
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Méi day (thang 12/2015), vacxin Dengue do Sanofi Pasteur san xuét 14n du
tién duge cap phép tai Mexico. Vacxin nay con dugc cAp phép & Brazil, Philippin va
El Salvador. Cé4c quy trinh xem xét theo quy dinh dang dugc tiép tuc & céac qudc gia
khéc, noi bénh st Dengue 1a wu tién stc khoé cong ddng. Tuy nhién, vacxin nay s&
khong dugc xem xét cai thién do hi¢u luc han ché, dic biét khi khang lai DENV-1 va
-2, hiéu qua thap dbi véi cac dbi tugng chua timg nhiém flavivirut va thoi gian dung
thude kéo dai.

Mic d ¢6 cac nhuoc diém nay, vacxin nay 1a yéu t6 1am thay dbi trong viéc
thiét 14p bénh dia phuong vi n6 s& bao vé mot phan 16n dén sd, nhung c6 kha ning
khong phai & tré so sinh rat nho, nguoi chiu gdnh nang 1on nhAt ctia bénh sét Dengue.
Ngoai ra, lich trinh dung thudc va hiéu luc rat han ché & cac dbi tuong chua tung
nhiém flavivirut 1dm cho n6 tr& nén khoéng phu hop va co thé khong déng gid/hiéu
quéa vé chi phi ddi vé6i du khach tr cac vang khong lan truyén bénh dén cac ving c6
lan truyén bénh s6t Dengue. Céc nhugc diém néu trén cia vacxin Dengue 1a 1y do tai

sao can phai ¢6 vacxin khéng virut Dengue du phong trudce khi phoi nhiém.

Ngoai ra, hién nay, cac thubc khang virut ddc hiéu dé didu tri hodc phong ngtra
]y nhiém virut sbt Dengue khong c6 san. Ro rang, vAn con ¢6 nhu cdu y té 16n chua
dugc dap ung dbi véi cac phuwong phap didu tri @& phong ngira hodc diéu tri nhiém
virut trén dong vat, cu thé hon 13 & nguoi va dac biét 1a ddi véi nhiém virut do
Flavivirut, cu thé hon 1a virut Dengue. Céc hop chét c6 tiém nang khang virut tbt,
khong c6 hodc it tac dung phu, hoat tinh phd rong chéng lai cac typ huyét thanh virut
Dengue, doc tinh thép va/hodc c6 cac dic tinh duge dong hoc hodc dong hoc tt 12

rit cAn thiét.
Bin chit k§ thuat ciia sang ché

Séng ché @& xuét hop chét, dan xuét indol dugc thé mot hodc hai 14n, thé hién
hoat tinh c6 hiéu qua cao khang lai tht ca bdn (4) typ huyét thanh cta virut Dengue.
Sang ché ciing dé xuét hop chét theo séng ché co profin duge dong hoc tbt va déng

ngac nhién 1a cac hop chét cu thé nay cho thdy su do on dinh bat d6i duoc cai thién.

Séang ché dua trén phat hién bat ngd rang it nhat mot trong sO cac van dé néu

trén c6 thé dugc giai quyét bang cic hop chit theo sang ché.

_4-



33471

Séng ché dé xuit hop chit ¢6 hoat tinh khang virut hiéu nghiém khéng lai tht
¢4 bén (4) typ huyét thanh da biét hién nay. Ngoai ra, sang ché ciing chirng minh rang
cac hop chat nay trc ché hiéu qua su ting sinh cua virut Dengue (Dengue virus -
DENYV). Do d6, cac hop chét nay tao thinh mot nhom cac hop chét hidu qua hitu dung
¢6 thé dugc str dung trong diéu tri va/hodc phong ngira nhiém virut & dong vat, dong

vat ¢6 va va ngudi, cu the hon 13 dé diéu tri va/hodc phong ngura nhiém virut Dengue.

Ngoai ra, sang ché ciing dé xuét viéc sir dung cac hop chét nay lam thube va
d8 san xuét thudc dé diéu tri va/hozc phong ngira nhidm virut, cu thé 1a cac virut thudc
ho virut Dengue & ddng vat hodc dong vét co vu, cu thé hon 13 & nguoi. Sang ché
cling dé cap dén phuong phép didu ché tAt ca cac hop chét nay va duge phim chira

chung ¢ lugng hiéu qua.

Sang ché con d& xuét phuong phap didu tri hogc phong ngira nhiém virut
Dengue & nguoi bang cach dung lugng co hiéu qua cua mdt hoac nhiéu hop chét nhu
vay, hodc mudi duge dung cuia ching tly ¥ két hop v6i mot hodc nhidu thudc khéc,

nhu chét khang virut khac, cho bénh nhén cAn diéu tri.

Theo mot khia canh, sang ché d& xuét hop chét c6 cong thire (1):

o

OCHs

Ro @
dang ddng phan 18p thé, mudi dugc dung, solvat hodc chét da hinh cua né chira
nhém indol dugc thé mot hoic hai 14n; hop chét nay dugc chon tir nhom trong do:
Ri1aH, Ry 12 F, Cl hoic OCH; vaRs 1a H;
Ri1a H, R> 1a F hodc Cl va Rs 1a CHs;
R;1a CH3, R2 1a OCH3 va Rs 1a H;
Ri1aF, Ry 1aF vaRsla H;
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RilaCHs, Ry 1aF vaRsla H;

Ri 1a CF3; hodc OCF3 vaRz laHvaRsla H;
R; 12 OCF3, Rz 1a OCHj3 va Rs 1a H; hodc
Ri11a OCF3, R21aHvaRs1a CHs .

Cu thé, cac hop chét theo sang ché hozc dang ddng phan 1ap thé cta ching,
mubi duge dung, solvat hodc chét da hinh ctia né duoc chon tir nhom bao gém:

Cl Cl Cl

0 ° St
FsCO N FaCO N F3CO N N
N
H H

Mot phan clia sdng ché con d& xuit duge phdm chira hop chét c6 cong thirc (1)
hodc dang dong phan 1ap thé, mudi dugc dung, solvat hodc chét da hinh ciia n6 cing

v6i mot hodc nhiéu ta duoc, chét pha loang hodc chét mang dugc dung.
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Céac mubi dugc dung cua hop chét c6 cong thie (I) bao gbm cac mudi cong
axit va mudi bazo cta chung. Cac mudi cong axit thich hgp dugc tao thanh tir axit
tao ra mubi khong dde. Céc mubi bazo thich hgp dugc tao thanh tir bazo tao ra mudi

khong doc.

Céc hop chét theo sang ché c6 thé con ton tai & dang khong solvat va solvat.
Thuat ngit “solvat” dugc st dung & day dé mo ta phtrc phan tir bao gdm hop chét theo

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

Thuét ngit “chét da hinh” dung dé chi kha nang ctia hop chét theo sang ché tén

tai & nhiéu hon mot dang hodc cAu trtc tinh thé.

Céc hop chét theo sang ché ¢6 thé duoc ding & dang san pham tinh thé hoic
vO dinh hinh. Cac hgp chit nay co thé thu dugc & dang, vi du, nut ran, bot, hodic mang
bang cac phuong phéap nhu két tia, két tinh, sdy thing hoa, sdy phun, hoic séy bay
hoi. Céc hop chét ndy c6 thé duoc dung riéng hodc két hop véi mot hodc nhiéu hop
chét khac theo sang ché hogc két hop v6i mot hodc nhiéu thudc khac. Nhin chung,
cac hop chét nay dugc ding & dang bao ché két hop véi mot hodc nhiéu ta dugc dugc
dung. Thuat ngft “ta dugc” duge sir dung ¢ day d8 mo ta thanh phan bat ky ngoai
(cac) hop chét theo sang ché. Viéc lya chon ta dugc ph?ln 16n phy thudc vao cac yéu
td nhu duong dung cu thé, anh hudng cua ta duge dén do tan va do dn dinh, va ban

chat cta dang liéu.

Céc hop chat theo sang ché hodc phan nhém bét ky ciia chung c6 thé dugc bao
ché thanh céc dang dugc pham khac nhau theo muyc dich st dung. Ché phdm thich
hop c6 thé 1a tht ca cac ché pham dugc trich din thuong dugc st dung dé dung thude
toan than. Dé didu ché dugc phdm theo sang ché, lugng hiéu qua cua hgp chit cu thé,
tuy y ¢ dang mudi cong, 1am hoat chét duge két hop trong hdn hop trdn k§ véi chét
mang dugc dung, ma chit mang c6 thé & mot loat cac dang phu thudc vao dang bao
ché mong mubn dé sir dung. Céc dugc phdm nay dugc mong mubn & dang liéu don
nhét thich hop, vi du, dé ding qua duong miéng hodc qua truc trang. Vi dy, khi diéu
ché ché phim & dang liéu dung qua dudng miéng, bat ky moi trudng duge thong
thudng co thé duoc dung nhu, vi dy, nuée, glycol, diu, ruou va tuong tu trong trudng
hop chét bao ché dang 1ong dung qua duong miéng nhu hdn dich, sird, con ngot, nhil

tuong, va dung dich; hodc chit mang rén nhu tinh bodt, dudong, cao lanh, chét pha

_7-
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lodng, chét bbi tron, chét gén két, chét gay rd va chét twrong tu trong trudng hop bot,
vién tron, vién nang, va vién nén. Vi d€ ding nén vién nén va vién nang la dang don
vi lidu ding qua duong miéng thuén loi nhét, trong d6 chat mang duge dang ran dugc
ding hién nhién. Sang ché ciing dé cap dén céc dang bao ché rdn ma c6 thé dugc

chuyén héa, ngay trudc khi sit dung, thanh dang long.

Dic biét thuan loi dé bao ché dugc phim & dang liéu don vi duge néu ¢ trén
dé d& dang str dung va ddng nhét vé lidu luong. Dang liéu don vi nhu dugc sir dung
& day dung dé chi cac don vi riéng biét v& mt vat Iy thich hop lam liéu don nhét, mbi
don vi chira lugng xac dinh trudce cia hoat chit duoc tinh toan dé tao ra hidu qua diéu
tri mong mudn két hop véi chit mang dugc yéu cau. Vi du vé dang lidu don vi nay 1a
vién nén (bao gdm vién nén nhé hodc vién nén bao phim), vién nang, vién tron, goi
nho dung bot, vién nhén, thudc dan, dung dich tiém hodc hdn dich va dang twong tu,

va cac dang dugc tach roi ciia chung.

Ngudi c6 hiéu biét trong linh vuc didu tri bénh nhiém tring s& c6 the xac dinh
luong c6 hi€u qua tur két qua diéu tri duogc thé hién dudi day. No6i chung duge du dinh
1a Ivgng c6 hiéu qua dung hang ngay nam trong khoang tr 0,01 mg/kg dén 50 mg/kg
thé trong, tot hon nita 1a tir 0,1 mg/kg dén 10 mg/kg thé trong. C6 thé 1a thich hop dé
dung lidu yéu cau ¢ dang hai, ba, bén hogc nhidu phén lidu tai cac khoang thoi gian
thich hop trong ngay. Céac phan lidu nay c6 thé dugc bao ché & dang lidu don vi, vi
duy, chtra tir 1 dén 1000 mg, va dic biét1a 5 dén 200 mg hoat chét trén mdi dang lidu

don vi.

Liéu lugng chinh xac va tAn suét dung phu thudc vao hop chét cu thé c6 cong
thire (I) dugc st dung, tinh trang bénh ly cu thé can diéu tri, mirc 40 nghiém trong
cda tinh trang bénh ly can diéu tri, d0 tudi, cAn ning va tinh trang thé chit chung cta
bénh nhan cu thé cling nhu céc loai thubc khac ma c4 nhan c6 thé dang st dung, da
biét 15 dbi v6i ngudi c6 hidu biét trung binh vé linh vyc lién quan. Ngoai ra, 10 rang
1a luong c6 hi¢u qua co thé giam di hoic ting 1én phu thudc vao dap Gmg cla d6i
tuong dugc didu tri va/hodc phu thudc vao danh gia cla bac sy ké don cac hop chét
theo sang ché. Do d6, lugng c6 hiéu qua ndm trong khoang néu trén chi 1a huéng dan

va khong lam gi6i han pham vi hodc vige st dung sang ché & muc do bat ky.
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Sang ché ciing nhim bao gdm céc chét ddng vi bat ky ctia cac nguyén tir ¢o
mit trong cac hop chét theo sdng ché. Vi dy, chét déng vi ciia hydro bao gOm triti va

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

Céc hop chét sir dung theo sédng ché ciing c6 thé tdn tai & dang dong phan hoa
hoc lap thé cua chung, x4c dinh tAt ca cac hop chét c6 thé c6 duoc tao ra béi cing céac
nguyén tir dugc gin két bsi cing trinh tu lién két nhitng c6 céu triic khdng gian ba
chiéu khéc nhau, ma khong thay thé cho nhau dugc. Trir khi c6 quy dinh khac, ky
hiéu hoéa hoc cua céc hop chét bao gdm hdn hop cia tht ca cac dang dong phan lap

thé v& mat hoa hoc c6 thé cd, ma cac hgp chat nay co thé co.

Hon hop nay ¢c6 thé chira tAt ca cac chit ddng phan khong dbi quang va/hodc
chét déng phan dbi anh c6 céu triic phan tit co ban ciia hop chét nay. Tt ca cac dang
ddng phan 1ap thé v& miat hoa hoc cua cac hop chit dugc stir dung theo sang ché &
dang tinh khiét hodc két hop v6i nhau duge du tinh nam trong pham vi sdng ché bao

gom hdn hop raxemic hodc raxemat bat ky.

Céc dang ddng phan lap thé tinh khiét ctia cac hop chit va hop chét trung gian
néu ¢ day dugc xéac dinh 1a céac chit ddng phan gan nhu khong chtra dang dong phan
d6i anh hodc ddng phan khong d6i quang khac c6 cung c4u tric phan tir co ban cua
hop chit hodc hop chét trung gian nay. Cu thé, thuat ngit 'tinh khiét v& mat dong phan
1ap thé' lién quan dén hop chét hoic hop chét trung gian c6 lugng du d6ng phan lap
thé biing it nhat 12 80% (nghia la tdi thidu 90% mot chét dong phan va t6i da 10% céc
chét ddng phan c6 thé c6 khéc) 1én dén lugng du d6ng phan 1ap thé bang 100% (nghia
1a, 100% mot chét d@)ng phéan va khong c6 cac chét déng phén khéc), cu thé hon, hop
chit hodc hop chit trung gian c6 lugng du ddng phan 1ap thé bang 90% dén 100%,
cu thé hon nita 13 ¢6 luong du ddng phéan 14p thé bing 94% dén 100% va cu thé nhat
1a ¢6 lugng du ddng phan 1ap thé bang 97% dén 100%. Céc thut ngir 'tinh khiét vé
mit dong phan d6i anh' va 'tinh khiét vé mit ddng phan khong d6i quang’ can dugc
hidu theo céch tuong tu, nhung ¢6 quan tam dén lugng du dong phan doi anh, trong

ung la lugng du ddng phan khong d6i quang cia hdn hgp dang ndi dén.

Céc dang ddng phan lap thé tinh khiét cta hop chét va hop chét trung gian
dugc st dung theo sang ché nay c6 thé thu dugc bang céch ap dung cac quy trinh da

biét trong tinh trang k§ thuét. Chéng han, chét ddng phan d6i anh c6 thé dugc tach ra

-0
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khoi nhau bing cach két tinh chon loc cac mudi déng phan khong d6i quang ciia
ching véi céc axit hodc bazo ¢ hoat tinh tuy y. Vi du vé chiing 13 axit tartaric, axit
dibenzoyltartaric, axit ditoluoyltartaric va axit camphosulfonic. Theo cach khac, chét
ddng phan dbi anh c6 thé duge tach bing k§ thuat sic ky bang céach st dung pha tinh
bét dbi. Cac dang ddng phan tinh khiét v& mit hoa hoc 1ap thé nay cling c6 thé c6
ngudn gbe tir cac dang ddng phan tinh khiét vé& mat hoa hoc 14p thé tuong Gng cla
céc chéit ban dAu thich hop, véi didu kién 1a phan (g xuét hién dic thi 14p thé. Tt
huon 13, néu chit ddng phén 13p thé cu thé 1a mong mubn, thi hop chét nay s& dugc
tdng hop bang c4c phuong phap didu ché dic thd 14p thé. Thuan loi 14, cac phuong
phap nay s€ dung cac chét ban du tinh khiét v& mat ddng phan d6i anh.

MG ta chi tiét sang ché
Phuong phép tdng hop chung

Viéc tdng hop cic hop chét c6 cong thirc chung I ¢6 thé duoc thuc hién nhu
néu trong So dd 1. Dan xuét axit 2-(4-clo-2-(2-hydroxyetoxy)phenyl)axetic c6 cong
thitc chung II, chira nhém PG bao vé& O cua chirc hydroxyl (PG c6 thé 13, vi du, nhém
bao vé O-benzyl), c6 thé dugce chuyén hoa thanh dan xuét axit clorua tuong tmg ¢
cong thirc chung I1I béng chét phan ting clo hoa vi du nhu oxalyl clorua hodc thionyl
clorua. Phan tng Friedel-Crafts cua axit clorua c6 cong thirc chung I véi indol duge
thé c6 cong thirc chung IV ¢ thé dugc thuc hién bang cach st dung chét phan ting
axit Lewis vi du nhu Et,AICI trong dung mdi thich hop vi du nhu CH:Cl, va trong
diéu kién phan tng thich hop ma thuong la cin 1am lanh, dé tao ra indol dugc 3-axyl
héa c6 cong thirc chung V. Viéc loai bé nhém bao vé PG ra khéi cac hop chét ¢6
cong thirc chung V ¢6 thé duoc thuc hién bang, vi du, tach hydro bang cach khir (PG
= benzyl) trong dung mdi thich hgp vi du nhu EtOAc, dé tao ra cac hop chét c6 cong
thtre chung VI. Viéc dua gbc anilin & vi tri alpha vao gdc cacbonyl cua cac hop chét
c6 cong thirc chung VI ¢6 thé dwoc thuc hién bang trinh ty phan tng bao gbm, vi du
brom hoéa VI bing chit phan tmg vi du nhu phenyltrimetylamoni tribromua trong
dung mdi thich hop vi du nhu THF, dé tao ra cac hop chét c6 cong thire chung VII,
va phan ung tiép theo ctia cac hop chit c6 cong thic chung VII v6i 3-metoxy-5-
(metylsulfonyl)anilin (VIII) trong dung moi thich hop vi du nhu CH3CN, va tuy y su
dung bazo vi du nhu TEA hodc DIPEA, dé tao ra cac hop chét c6 cong thic chung I
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& dang hdn hop raxemic. Phan tach bét dbi cac hop chit c6 cong thie chung I co thé
duge thue hién bang, vi du, séc ky bat d6i xing dé tao ra chét dong phan dbi anh A

va B ¢6 cong thirc chung 1.

Cl
o
>—‘-“ (0]
HO Il T_‘O-F’G
Cl
HO,
N\
oL

L B
Z F
e
IZ__
2 2
Iz
Q
o=

Rs Vi Rs Vil Rs |

Phan tach bt
dabi

Chét ddng phan déi anh I(A) va I(B)

So dd 1

Theo céch khéc, viéc chuyén hoa chét trung gian c6 cong thitc chung V thanh
céc hop chét c6 cong thire chung I ciing ¢6 thé duoc thuc hién bang trinh ty phan tmg
néu trong So d6 2: phan (mg brom hoa & vi tri alpha clia chttc cacbonyl ctia hgp chit
trung gian c6 cong thirc chung V bang chit phan Gtng brom hoa thich hop nhu, vi du,
phenyltrimetylamoni tribromua trong dung mdi thich hop vi du nhu THF, tao ra céac
hop chét c6 cong thirc chung IX. Phin tmg tiép theo clia cac hop chét ¢6 cong thuc
chung IX véi 3-metoxy-5-(metylsulfonyl)anilin (VIII) trong dung moi thich hop vi
du nhu CH3CN, va tuy ¥ st dung bazo vi du nhu TEA hodc DIPEA, tao ra cac hop
chét ¢ cong thire chung X. Sau khi loai bé nhém bao v¢ O (protecting group - PG)
ra khéi cac hop chat c6 cong thie chung X bang vi du tach hydro bang cach khir (PG
= benzyl) trong dung moi thich hop vi du nhu EtOAc hodc MeOH, cac hop chét ¢6
cdng thirc chung I dugc tao ra ¢ dang hdn hop raxemic. Phan tach bét dbi cac hop
chét c6 cong thirc chung I ¢6 thé dugc thuc hién bang, vi dy, phuong phép sdc ky bét

d6i xtmg dé tao ra chét déng phan ddi anh A va B c6 cong thirc chung L
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PG-0O

E P
Iz

Phén tach bat
dbi

Chét déng phan dbi anh I(A) va I(B)

So db 2

Theo phuong an tiép can thu ba, tbng hop cac hgp chét c6 cong thic chung I
¢6 thé duge thuc hién bang trinh ty phan @ng néu trong So dd 3. Phuong phép tiép
can nay stt dung phan tng ba thanh phin mot budce 1a bude phan Gmg chinh dé tao ra
khung & tAm cua cac hop chit c6 cong thic chung I: ngung tu 2-(2-(benzyloxy)-
etoxy)-4-clobenzaldehyt (XI) voi 3-metoxy-5-(metylsulfonyl)anilin (VIII) trong
dung méi thich hop nhu, vi du, EtOH tao ra imin trung gian XII, khi bd sung indol-
carboxaldehyt dugc N-Boc bao v¢ dugc thé ¢ cong thirc chung XIII, va trong sy co
mat cua chit xac tic Umpolung nhu vi du 3-benzyl-5-(2-hydroxyetyl)-4-
metylthiazol-3-ium, tao ra cac hop chét c¢6 cong thie chung X. Sau khi loai bé nhom
béo vé O (protecting group - PG) ra khdi cac hop chét c6 cong thirc chung X bang vi
du tach hydro bang cach khir (PG = benzyl) trong dung moi thich hop vi du nhu
EtOAc hoic MeOH, céac hop chét c6 cong thirc chung I duoc tao ra & dang hén hop
raxemic. Phan tach bat dbi cac hop chat c6 cong thirc chung I c6 thé duoc thuc hién
bang, vi dy, sic ky bét d6i xtmg dé tao ra chit ddng phan ddi anh A va B c6 cong

thirc chung I
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Phan tach bét
dbi

Chét ddng phan ddi anh I(A) va I(B)
So do 3
Vi du thuce hién sang ché
Phuong phéap LC/MS

Phuong phap sic ky léng hiéu ning cao (High Performance Liquid
Chromatography - HPLC) dugc thuc hién bang cach st dung bom LC, dau do mang
didt (diode-array detector - DAD) hodc dau do UV va cdt nhu dugce quy dinh trong
cac phuong phép tuong Ung. Néu can, con bao gdm cac dau do bd sung (xem bang

cac phuong phéap dudi day).

Dong chay tir cot dugc dua vao khdi phd ké (Mass Spectrometer - MS) ma
duoc chu tao 6 ngudn ion ap suét khi quyén. Diéu nay nam trong pham vi kién thirc
ctia ngudi c6 hidu biét trung binh vé linh vuc lién quan dé thiét 1ap cac thong sé didu
chinh (vi du, khoang quét, thoi gian dung...) dé thu duoc cac ion cho phép nhan dién
phan t&r lugng (molecular weight - MW) ddng vi don khdng dang ké cta hop chit.
Tién hanh thu thap s6 liéu bang phin mém thich hop.

-13-
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Cac hop chit duge mo ta bing thoi gian luu thi nghiém ctia ching (R.) va ion.
Néu khéng chi r su khéc biét trong bang s6 liéu, ion phan tir dugc bdo cdo tuong
tng v6i [M+H]" (phan t duge proton hoa) va/hode [M-HJ (phén tir dugc khtr proton).
Trong truong hop hop chét nay khong ion hoa truc tiép loai san pham cong dugc quy
dinh (nghia 13, [M+NH4]", [M+HCOOT, v.v..). Pbi véi cac phan tir co nhidu miu
ddng vi (Br, Cl), gid trj dugc bdo céo 1a gid trj thu duge dbi v6i khoi luong ddng vi
thip nhét. Tt ca cac két qua thu dugc déu c6 d6 dam bao do thuc nghiém thuong lién
quan dén phuong phap dugce sir dung.

Duéi day, “SQD” nghia la dau do t& cuc don (Single Quadrupole Detector),
“MSD” Pau do chon loc khdi (Mass Selective Detector), “RT” nhi¢t do trong phong,
thé lai “BEH” etylsiloxan/silic oxit c6 cAu ndi, “DAD” Pau do mang diot (Diode
Array Detector), "HSS” Silic oxit do bén cao (High Strength Silica).

M3 phuong phap LC/MS (Dong chéy tinh theo mL/phut; nhiét d§ cot (T) tinh
theo °C; Thoi gian chay tinh bing phuit)
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M3 ﬁDQng Thbi
phuong | Cong cu | Cot Pha dong Gradien chay fll;r;
phdp CotT | (phat)
Waters: A: 10mM
Acquity | Waters: CHsCOONH; | Tir 95% A dén | 0,8
LCA ® BEH C18 trong 95% 5% A trong 1,3 | mL/phut | ,
UPLC® | (1,7um, H0 + 5% phut, giit trong | -------
-DAD- |2,1x50mm) | CH3;CN 0,7 phut 55°C
SQD B: CH;CN
Tir 100% A
Waters: A: 10mM dse(; A tron
Acquity | Waters: CH;COONH | ;10 & 107
e |°® HSS T3 trong 95% | % 01?, A mL/phit | 5 <
UPLC® | (1,8um, H0+5% | = o0 |7 ’
DAD- |2,1x100mm) | CH;CN phmg sy |35°C
SQD B: CH3CN A trong 0,5
phut
84,2% A trong
Waters: 0,49 phut, dén
Acquity A:95% 10,5% A trong 0.343
® Waters: BEH | CH:COONHs | 2,18 phut, gift rrlL ot
LC-C | UPLC® |CI18(1,7um, |7mM/5% trong 1,94 W)
-DAD- |2,1x100mm) | CHsCN, phtt, tré lai ;{(;;E—
Quattro B: CH;CN 84,2% A trong
Micro™ 0,73 phut, gift
trong 0,73 phut
Pau do
Waters: 80% A dén
Acquity | Waters: A: 10 mM 40% A trong 0,5
LoD ® BEH CI8 | CHsCOONH4 | 3,4 phut, dén | mL/phut 5
UPLC® | (1,7um, ,pH 10 10% A trong | -------
-DAD- |2,1x50mm) |B: CH3CN 0,6 phut, gif 40°C
Acquity trong 1 phut
® TQ
Pau do
Waters:
Acquity | Waters: A: 10 mM 50% A dén 0,5
LC-E ® BEH C18 CH;COONHs | 10% A trong | mL/phut |
UPLC® | (1,7um, ,pH 10 3,5 phut, gitt | -------
-DAD- |2,1x50mm) |B: CH3CN trong 1,5 phut | 40°C
Acquity
®TQ
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Phuong phap SFC/MS

Phuong phap do SFC dugc thyc hién bang cach st dung hé théng sic ky long
siéu t6i han (Supercritical fluid chromatography - SFC) phan tich bao g6m bom nhi
phan dé phan phéi cacbon dioxit (CO2) va bd didu chinh, dung cu ldy miu tuy dong,
16 cot, dau do mang didt duoc trang bi té bao dong chay ap suét cao 1én dén 400 bar.
Néu duoc tao ciu tric v6i khéi phd ké (MS) thi dong chay tir cot duge dua dén (MS).
Trong pham vi kién thirc ciia ngudi c6 hidu biét trung binh vé linh vuc lién quan aé
thiét 1ap céc thong sb diéu chinh (vi du, khoang quét, thoi gian dung...) dé thu duoc
c4c ion cho phép nhan dién phan tir lugng (molecular weight - MW) dong vi don

khong dang ké ctia hop cht. Tién hanh thu thap s6 lidu béng phan mém thich hop.

Phuong phap SFC/MS phén tich (Dong chay tinh theo mL/phit; nhiét do cot
(T) tinh theo °C; Thoi gian chay tinh bang phut, Ap suit ngugce (BPR) tinh theo don

vi bar.
Thoi
Ma Dong | gian
phuong | Cot Pha dong Gradien = |-------- chay
phép CotT |---------
BPR

Cot Daicel Chiralpak® | A:CO: 0 o 3 7
SFC-A |IC (5 um, 150x 4,6 | B: MeOH tfgnﬁ’? O e

mm) (+0,3% iPrNH,) g /phtt, 1351100

Daicel A:CO2 o o 3,5 6
SFC-B | Chiralcel® OD-3 cot | B: BtOH A P

(3 um, 100 x 4,6 mm) | (+0,3% iPrNHa) g /Pl 135 103

. 0/._5()0,
Cot Daicel Chiralpak® | 2 €92 10%-50% B 1, s g
B: EtOH trong 6 phut,

SFC-C |AS3 (3 um, 150 x 4,6 ) A B

mm) +0,2% iPrNH> giit trong 3,5 40 110

+3% H20 phut
35% B gitt

Cot Daicel Chiralpak® | A: CO; trong 4 phat, |5 7
SFC-D |AS-H (5 um, 250 x 4,6 | B: EtOH dén 50% trong |------- |--=----

mm) +0,2% iPrNH> 1 phut, gitt 40 110

trong 2 phut
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Thoi
Ma Dong | gian
phuong | Cot Pha dong Gradien  |-------- chay
phéap CotT |---------
BPR
Cot Daicel Chiralpak® A:CO, 25%B gt 3 7
SFC-E |IC (5 um, 150 x 4,6 B McOH ¢ 7 ohat. || T
mm) ' rong /puL 135 1100
A Tt . 3 7
Cot Daicel Chiralpak® | A:COq 30% B it
SFC-F |IA (5 um, 150x 4,6 B: iPrOH tronog 7 i o N
0/ 3 > |7 -
mm) +0,3% iPrNH> 35 100
Nhiét do néng chay

Céc gia tri nhiét d¢ 1a gié tri dinh hodc khoang nhiét do nong chay, va thu dugc
déu c6 do khong dam bao do thyc nghiém ma thudng duge két hop véi phuong phap

phén tich nay.
DSC823e (ky hiéu 1a DSC)

D&i v6i mot sb hop chét, nhiét do néng chay duge xdc dinh bang DSC823e
(Mettler-Toledo). Nhiét do nong chdy dugc do bang gradien nhiét d6 10°C/phut.
Nhiét do téi da 1a 300°C.

Goc quay quang:

Goc quay quang dugc xac dinh trén phén cuc ké Perkin-Elmer 341 bing dén

natri va duoc béo cdo nhu sau day: [o]° (A, ¢ g/100ml, dung mdi, T°C).

[o]aT = (100a) / (/ x ¢): trong d6 [ 1a chiéu dai quing dudng tinh bang dm va ¢
12 ndng do tinh bing /100 ml ctia mu & nhigt d6 T (°C) va chidu dai budc song A
(tinh bang nm). Néu chiu dai budc song anh sang duoc st dung la 589 nm (vach
natri D), thi ¢ thé sir dung ky hiéu D dé thay thé. Ky hiéu quay (+ hodc -) luc nao
ciing can dugc néu. Khi st dung phu'O’ng trinh nay, ndng do va dung moi ludn dugce
dat trong ngodc don sau khi quay. Géc quay dugc tinh bang do va khong c6 don vi

ndng d6 nhét dinh (gia st 1a g/100 ml).
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Vi du 1: Téng hop 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1-(6-flo-1 H-indol-3-
y1)-2-((3-metoxy-5-(metylsulfonyl)phenyl)amino)etanon (Hop chit 1) va tach bat ddi
thanh céc chat ddng phan dbi anh 1A va 1B.

1) (COCI),
Cl THF, nhiét do trong phong Cl Cl
t 0 phut
rong 30 phi BBra, CH,Cly
0 0 - . 0
OMe cAr 4A OMe OH
HJ 2) EtOH, nhi¢tdd g 30 dén -20°C, 1 giv  EtO
trong phong trong 1 1a 1b
gio
c
0B ! cl cl
8,005 0,5N NaOH soc,
o) 0 " . 9
o o) 0
DMF, nhigtdo tong ~ E©0 \_opn EtOH, THF HO \_0Bn nhiét do trong o \—oBn
phong qua dém e nhiét do trong phong 1d phong qua dém e
trong 3 gio
cl cl | cl
BnO HO, -~ HO,
N N
oD O O oL
E N o) H,, Pd/IC o) Bra O
I S —— - Br
Et,AICI it do ,
tAIC O A EtOAcﬁ nhiét do O A\ THF, 0°C dén nhiet O i\
CH,Cl,, 0°C 2gid F N trong 1po Sﬁﬁttmng F N do trong phong trong N
1f 10 1.5 gid 1h
OMe Cl
HO\/\
HN s~ Y O OMe Phan tach bt dbi
2 2N o)
O o ’ 3\ I
N — > Chét ddng phan dbi anh 1A va IB
DIPEA O N\ oS
CH3CN, 60°C 20 givy F u ; o]

Tbng hop chét trung gian la:

Dung dich chira axit 2-(4-clo-2-metoxyphenyl)axetic [CAS 170737-95-8] (20
g, 101 mmol) trong THF kho (300 mL) dugc lam lanh & nhiét do 0°C. Oxalyl clorua
(18 mL, 202 mmol) va hai giot DMF dugc bd sung vao. Hon hop phén tng dugc
khudy & nhiét do trong phong trong 30 phit. Dung mdi duge 1am bay hoi duéi ap suét
giam. Phan cin dugc hoa tan trong etanol (300 mL) va hdn hop phéan ung duge khudy
& nhiét do trong phong trong 1 gio. Hdn hop phén tng dugc c6 dudi ap suét giam dé
tao ra etyl 2-(4-clo-2-metoxyphenyl)axetat 1a (23 g), dugc st dung cho budc tiép

theo ma khong can tinh ché thém.
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Téng hop chét trung gian 1b:

B4 sung timg giot dung dich 1M BBr; trong CH>Clz (87,5 mL, 87,5 mmol)
vao dung dich chira etyl 2-(4-clo-2-metoxyphenyl)axetat 1a (10 g, 44 mmol) trong
CH,Cl, (350 mL) dugc 1am lanh & nhiét d6 -30°C, trong khi duy tri nhiét d nay dudi
-20°C. Hbn hop phan tng duoc khudy & nhiét do -30°C trong 1 gio trude khi lam
dung phéan tng bang metanol. D pH duoc didu chinh dén 8 bang cach bd sung dung
dich NaHCOs bdo hoa trong nuge. Cac pha duge tach. Pha nudc duoc chiét bang
CH,Cl,. Céc pha hitu co duge thu gom, 1am kho bing MgSOs, dugc loc va cd dudi
ap suét giam d8 tao ra etyl 2-(4-clo-2-hydroxyphenyl)axetat 1b (9,5 g), dugc su dung

cho buée tiép theo ma khong cAn tinh ché thém.
Téng hop chét trung gian lc:

B4 sung benzyl 2-brometyl ete [CAS 1462-37-9] (2,29 g, 14,5 mmol) vao hon
hop chira etyl 2-(4-clo-2-hydroxyphenyl)axetat 1b [CAS 1261826-30-5] (2,82 g, 13,1
mmol) va xesi cacbonat (8,56 g, 26,3 mmol) trong DMF (50 mL). Hon hop phén (mg
duoc khudy & nhiét do trong phong trong 24 gio. HO duoc bd sung vao va hdn hop
phan ung duoc chiét bang EtOAc. Pha hitu co dugc lam kho bang NaxSOs, duge loc
va cb duéi ap suat giam. Phan cin duoc tinh ché bang sic ky cot nhanh trén silicagel
bang céach st dung gradien cua EtOAc (tir 2% dén 20%) trong heptan dé tao ra etyl
2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)axetat 1¢ (4,17 g).

Téng hop chét trung gian 1d:

B4 sung 0,5N NaOH (72 mL, 36,0 mmol) vao dung dich chua etyl 2-(2-(2-
(benzyloxy)etoxy)-4-clophenyl)axetat 1c (4,17 g, 12,0 mmol) trong hdn hop chua
EtOH (80 mL) va THF (40 mL). Hon hgp phan Gng dugc khudy & nhiét do trong
phong trong 3 gio. Hon hgp phan tng dugc co6 mot pha‘in dudi ép sudt giam dé loai bo
dung mdi hitu co. Phén cin dugc axit hoa dén pH=2-3 bang HC1 IN va hdn hop dugc
chiét bang EtOAc. Pha hitu co dugce lam khd bang MgS04, dugc loc va co dudi ap
suit giam dé tao ra axit 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)axetic 1d (3,83 g).

Téng hop chét trung gian le:
Dung dich chira axit 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)axetic 1d (7,12 g,

22.2 mmol) trong thionyl clorua (50 mL, 689 mmol) dugce khqu & nhiét do trong
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phong trong 18 gio. Hon hop phén Gng dugc c6 dudi dp suit giam va duge 1am bay
hoi dong thoi cling véi toluen dé tao ra 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)axetyl

clorua le (7,53 g) dugc st dung cho budc tiép theo ma khong can tinh ché thém.
Téng hop chét trung gian 1f:

Dietyl nhom clorua 1M trong hexan (22,2 mL, 22,2 mmol) duge bd sung ting
giot, & nhiét dd0 0°C, vao dung dich chira 6-flo-1H-indol [CAS 399-51-9] (2 g,
14,8 mmol) trong CH2Clz (100 mL). Sau khi khudy trong 15 phat ¢ nhiét d¢ 0°C,
dung dich chta 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)axetyl clorua le (7,53 g,
22,2 mmol) trong diclometan (75 mL) duoc bd sung timg giot trong thoi gian 1 gio,
trong khi gitt nhiét do bén trong cua hdn hop phén tng dudi 4°C. Hon hop phan tng
duoc khudy ¢ nhiét do 0°C trong 2 gio. Dung dich chira kali natri tartrat tetrahydrat
(mudi Rochelle) [CAS 6100-16-9] (8,35 g, 29,6 mmol) trong nude (9 mL) duge bd
sung timg giot. Hon hop phén Gmg dugc khudy & nhiét do 0°C trong 20 phut. THF
(200 mL) va Na2SO4 (35 g) duge bd sung vio va hdn hgp duoc khudy trong 3 gio &
nhiét do trong phong. Hon hop phan tmg duge loc qua dicalite® va banh loc dugc
rira nhidu 14n bang THF. Dich loc két hop duoc lam bay hoi dudi ap suit giam va
dwoc lam bay hoi dong thoi cing véi CH;CN. Chét can rén dugc khudy trong CH3CN
(20 mL) & nhiét d 40°C. Chét két tua dugc loc, chét rin duoc rira bing CH3CN (3x
3 mL) va lam kho duéi chan khong ¢ nhiét 4o 45°C dé tao ra hop chat thd 11 (2,48
g). Viée ¢b dich loc tao ra san pham thu hai chira 1f (0,9 g). Céc phin két hop (3,4 g)
duoc két tinh lai tir EtOAc. Chét két tua dugce loc, duge ria bang EtOAc (3 1an) va
lam kho6 dudi chan khong ¢ nhiét do 45°C dé tao ra 2-(2-(2-(benzyloxy)etoxy)-4-
clophenyl)-1-(6-flo-1H-indol-3-yl)etanon 1f (2,21g).

Tbng hop chét trung gian 1g:

Hon hop chta 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-1-(6-ﬂ0—1H—indol-
3-yl)etanon 1f (2,21 g, 5,05 mmol) va 10% paladi trén cacbon (1 g) trong EtOAc (75
mL) va THF (40 mL) dugc khudy & nhiét d§ trong phong trong 10 phut dudi khi Ho.
Hdn hop phan tng dugc loc qua dicalite® va phan loc duge co dudi ap suét giam.
Phén cin duoc két tinh tir hén hop chira THF (10 mL) va diisopropyl ete (20 mL).

Chat két tua duogc loc, dugc ria b%mg diisopropyl ete (3 14n) va lam kho dudi chan
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khong & nhiét do 50°C dé tao ra 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1-(6-flo-1H-
indol-3-yl)etanon 1g (1,52 g).

Tong hop chét trung gian 1h:

Phenyltrimetylamoni tribromua [CAS 4207-56-1] (1,73 g, 4,59 mmol) dugc
bd sung tling phin vao dung dich dwgc lam lanh (0°C) chira 2-(4-clo-2-(2-
hydroxyetoxy)phenyl)-1-(6-flo-1H-indol-3-yl)etanon 1g (1,52 g, 4,37 mmol) trong
THF (60 mL). Hon hop dugc khudy & nhiét do 0°C trong 45 phit va ¢ nhiét do trong
phong trong 90 pht. Chét két tia dugc loc va dugce ria bang THF. Dich loc két hop
dugc co dudi ap suét giam dé tao ra 2-brom-2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1-
(6-flo-1H-indol-3-yl)etanon 1h (1,87 g) dugc sir dung trong bude tiép theo ma khong

cn tinh ché thém.
Téng hop Hop chat 1 va tach bt d6i thanh cc chét dong phan d6i anh 1A va 1B:

Hon hop chia 2-brom—2-(4-c10-2-(2-hydroxyetoxy)pheny1)—1-(6-ﬂo-IH-
indol-3-yl)etanon 1h (1,87 g, 4,37 mmol), 3-metoxy-5-(metylsulfonyl)anilin [CAS
62606-02-4] (1,76 g, 8,74 mmol) va diisopropyletylamin (1,51 mL, 8,74 mmol) trong
CH3CN (125 mL) dugc khudy & nhiét do 60°C trong 20 gio. Hon hop phan Gng dugc
pha loang bing nuée (500 mL) va dugc chiét bing Et,O (2 14n). Cac phan két hop
hitu co duge rira bing nude mudi, 1am kho bing MgSO4 va dugc lam bay hoi dudi
ap suét giam. Phén cin dugce tinh ché bing sic ky nhanh (Pha tinh: Grace Reveleris®
silic oxit 80 g, Pha dong: heptan/EtOAc/EtOH gradien 100/0/0 dén 40/45/15). Céc
phéan doan mong mudn duge két hop, dugc lam bay hoi dudi ap suét giam, va duoc
1am bay hoi ddng thdi cing voi CHsCN. Phan cgn duge tinh ché nho HPLC pha dao
(Pha tinh: Kromasil® C18 100A 5 pm (Eka Nobel), Pha dong: Gradien tr 50%
amonibicacbonat trong nuéc (0,25%), 50% axetonitril dén 0% amonibicacbonat
trong nuée (0,25%), 100% axetonitril). Cac phan doan san phdm dugc két hop va
duogc 1am bay hoi du6i ap sut giam dé tao ra Hop chit 1 (1400 mg) dudi dang hdn

hop raxemic.

Phan tach bt di chit ddng phan dbi anh ciia hop chét 1 (1400 mg) dugc thuc
hién thong qua sy phén tach bét dbi pha thong thuong (Pha tinh: (S,S) Whelk-O1, 5
um bang k¥ thuét tudn hoan rtra giai, Pha dong: 100% etanol). Cac phan doan san
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pham dugc két hop va dugc lam bay hoi dudi dp sudt giam dé tao ra chét dong phan
d6i 4nh 1A (588 mg) 1am san phAm rira giai tht nht va chét dong phan dbi anh 1B
(466 mg) lam san phém rira gidi tht hai. Chat dong phan doi anh 1A dugc tinh ché
bing sic ky nhanh (Pha tinh: Grace Reveleris® silic oxit 12 g, Pha ddng:
heptan/EtOAc/EtOH gradien 100/0/0 dén 40/45/15). Cac phan doan mong mudn
duoc két hop va duge 1am bay hoi dudi dp sudt giam. Phan cin dugc khudy trong
H,0 (7,5 mL) + MeOH (2,5 mL). Chét ran dugc loc, dugc rira béng hdn hop chua
H,0/MeOH 3/1 (3 1an), va lam khd dudi chan khong & nhiét do 45°C d€ tao ra chét
ddng phan d6i anh 1A (0,425 g). Chét ddng phan dbi anh 1B dugc tinh ché bang séc
ky nhanh (Pha tinh: Grace Reveleris® silic oxit 12 g, Pha ddng: heptan/EtOAc/EtOH
gradien 100/0/0 dén 40/45/15). C4c phan doan mong mudn duge két hop va duge 1am
bay hoi dudi ap suit giam. Phén ciin duge khudy trong H>O (7,5 mL) + MeOH (2,5
mL). Chét rén duge loc, duogc rira bang hdn hgp chira H2O/MeOH 3/1 (4 14n), va lam
kho dudi chan khong & nhiét dd 45°C dé tao ra chét ddng phéan doi anh 1B (0,375 g).

Hop chét 1:

'H NMR (300 MHz, DMSO-ds) & ppm 3,09 (s, 3 H) 3,72 (s, 3 H) 3,85 - 4,09
(m, 2 H) 4,20 (t, J/~4,3 Hz, 2 H) 5,30 (t, J=4,9 Hz, 1 H) 6,38 (d, /=7,5Hz, 1 H) 6,58
(s, 1 H) 6,66 (s, 1 H) 6,91 - 7,00 (m, 2 H) 7,01 - 7,15 (m, 3 H) 7,25 (dd, J=9.4, 2,3
Hz, 1 H) 7,37 (d, J=8,3 Hz, 1 H) 8,16 (dd, J=8,7, 5,7 Hz, 1 H) 8,68 (s, 1 H) 12,17 (br.
s., 1 H)

LC/MS (phuong phap LC-D): Rt 3,70 phiit, MH" 547
ChAt ddng phéan dbi anh 1A:

I NMR (400 MHz, DMSO-ds) 5 ppm 3,08 (s, 3 H) 3,72 (s, 3 H) 3,88 - 4,05
(m. 2 H) 4,20 (t, J=4,6 Hz, 2 H) 5,26 (t, J=5,5 Hz, 1 H) 6,37 (d, /=7,8 Hz, 1 H) 6,58
(t, J=1,9 Hz, 1 H) 6,65 (t, J=2,1 Hz, 1 H) 6,92 - 6,97 (m, 2 H) 7,02 - 7,09 (m, 2 H)
7,11 (d, J=2,0 Hz, 1 H) 7,24 (dd, J=9,6, 2,4 Hz, 1 H) 7,37 (d, J=8,3 Hz, 1 H) 8,15
(dd, J=8,8, 5,6 Hz, 1 H) 8,67 (s, 1 H) 12,15 (br s, 1 H)

LC/MS (phuong phap LC-A): Re 1,05 phut, MH" 547

[0]p2: +139,3° (¢ 0,435, DMF)
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SFC bét déi (phuong phap SFC-C): Ry 3,52 phit, MH* 547, d¢ tinh khiét bat
d6i 99,0%.
Chét ddng phan dbi anh 1B:

'H NMR (400 MHz, DMSO-ds) 8 ppm 3,08 (s, 3 H) 3,72 (s, 3 H) 3,88 - 4,05
(m, 2 H) 4,20 (t, J=4,6 Hz, 2 H) 5,27 (1, /=5,5 Hz, 1 H) 6,37 (d, J/=7,7 Hz, 1 H) 6,58
(t, J=1,9 Hz, 1 H) 6,66 (t, J/=2,1 Hz, 1 H) 6,92 - 6,97 (m, 2 H) 7,02 - 7,09 (m, 2 H)
7,11 (d, J=2,0 Hz, 1 H) 7,24 (dd, J=9.6, 2,4 Hz, 1 H) 7,37 (d, /=8,3 Hz, 1 H) 8,15
(dd, J=8.8, 5,6 Hz, 1 H) 8,67 (s, 1 H) 12,15 (br s, 1 H)

LC/MS (phuong phép LC-A): Ri 1,05 phit, MH" 547

[a]p®: -145,6° (¢ 0,605, DMF)

SFC bét dbi (phuong phap SFC-C): R: 4,02 phit, MH" 547, d0 tinh khiét bét
d6i 97,9%.

Vi du 2: Téng hop 1-(6-010-1H—indol-3—yl)-2-(4-clo-2-(2-hydroxyetoxy)
phenyl)-2-((3—metoxy-5-(metylsulfonyl)phenyl)amino)etanon (Hop chét 2) va tach
bAt d6i thanh cac chit ddng phan ddi anh 2A va 2B.

ﬂxom O

H2 PdIC Br3
cl” : N EtzAlCI \ \
3tOAc, nhiét do trong THF, 0°C dén nhiét 40
CHyClp, 0°C 3 giv phong trong 1 giv Cl trong phong trong 3
gior
Cl
o OMe

HO\/\o O /@\ Ho\/\o O OMe
0
Br

HzN /S\/ O ’ " A A
oo N Phan tach bat doi ’
N\ N ¢~ — Chét ddng phan ddi anh
N N o’y 2A va2B
cl H CH,CN, THF, nhiét d6 trong ~ ©! H
2c phong trong 5 ngay

Tbng hop chét trung gian 2a:

Dietyl nhdm clorua 1M trong hexan (15,0 mL, 15,0 mmol) dugc bd sung ting
giot, & nhiét d§ 0°C, vao dung dich chira 6-clo-1H-indol [CAS 17422-33-2] (1,52 g,
10,0 mmol) trong CH2Clz (35 mL). Sau 30 phit & nhiét do 0°C, dung dich chira 2-(2-
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(2-(benzyloxy)etoxy)-4-clophenyl)axetyl clorua le (5,09 g, 15,0 mmol, tdng hop:
xem vi du 1) trong CH2Cl> (10 mL) dugc bd sung tir tir. Hon hop phan tng duge
khudy ¢ nhiét @6 0°C trong 3 gio. Dung dich mudi Rochelle 1M duge bd sung vao.
Hon hop phén tmg dugc khudy & nhiét do trong phong trong 1 gio. Chét rén tao thanh
duoc loc bod va dugc phéan gitta EtOAc va HC1 3N. Cac pha dugc tach. Pha nuéc duge
chiét bang EtOAc va pha hitu co két hop dugc rira bing nudc mubi, lam khé bing
MgSOy4, dugce loc va cd dudi ap suét giam. Phén can dugc nghién béng EtOAc. Chét
két tha duge loc va 1am kho dudi chan khong dé tao ra mé thir nhat chira 2-(2-(2-
(benzyloxy)etoxy)—4-clophenyl)-1-(6-clo-1H—indol-3-yl)etanon 2a. Phan loc dugc co
dudi ap sudt giam. Phén cn duoc tinh ché biang sdc ky cot nhanh trén silicagel bang
cach st dung gradien ctia EtOAc (tir 0% dén 50%) trong heptan. Cac phan doan chira
san phdm mong mudn duge két hop va co dudi ap sudt giam. Phan cin dugc nghién
bang EtOAc. Chét rén duoc loc va 1am kho dudi chan khong 8 tao ra san pham tht
hai chtra 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-1-(6-010—1H—indol-3-yl)etanon 2a
(lugng téng d6i v6i hai mé: 2,10 g).

Téng hop chét trung gian 2b:

Hon hop chua 2-(2-(2-(benzyloxy)etoxy)—4-clophenyl)-1—(6-clo-1H—indol-
3-yl)etanon 2a (1,98 g, 4,36 mmol) va 10% paladi trén cacbon (0,2 g) trong EtOAc
(40 mL) duogc khudy & nhiét dj trong phong trong 1 gio duéi khi Ho. Hon hop phan
tng dugc pha lodng bang THF va dugc loc qua celite®. Phén loc dugce ¢ dudi ap
suét giam. Phén cin dugc nghién béng EtOAc. Chét rin duoc loc va lam khé dudi
chan khong dé tao ra 1-(6-clo-1H-indol-3-yl)-2-(4-clo-2-(2-
hydroxyetoxy)phenyl)etanon 2b (1,29 g).

Téng hop chét trung gian 2c:

Dung dich chira phenyltrimetylamoni tribromua [CAS 4207-56-1] (1,47 g,
3,91 mmol) trong THF (10 mL) dugc bd sung ting giot, & nhiét do 0°C, vao dung
dich chuwa 1-(6-010-1H—ind01—3—yl)—2-(4-clo-2-(2-hydroxyetoxy)phenyl)etanon 2b
(1,29 g, 3,55 mmol) trong THF (25 mL). Hon hop dugc khudy & nhiét do trong phong
trong 3 gio. Chét két tia dugc loc va dugc ria bang THF. Phan loc dugc co dudi ap

suft giam dé tao ra  2-brom-1-(6-clo-1H-indol-3-yl)-2-(4-clo-2-(2-

-24-



33471

hydroxyetoxy)phenyl)etanon 2¢ (1,57 g) duoc sir dung cho budc tiép theo ma khong

cAn tinh ché thém.
Téng hop Hop chét 2 va tach bit dbi thanh cac chdt dong phéan dbi anh 2A va 2B:

Hén hop chtra 2-brom-1-(6-clo- 1H-indol-3-y1)-2-(4-clo-2-(2-hydroxyetoxy)
phenyl)etanon 2¢ (1,57 g, 3,55 mmol) va 3-metoxy-5-(metylsulfonyl)anilin [CAS
62606-02-4] (2,14 g, 10,7 mmol) trong CH3CN (35 mL) va THF (10 mL) duoc khudy
& nhiét do trong phong trong 5 ngay. Hon hgp phan tng duoc cd dudi ap sudt giam.
Phén can duogc hoa tan trong EtOAc va dugce rira béng HCI IN. Pha hitu co dugc rira
bang HCI IN va dung dich NaHCO3 bdo hoa trong nudée, ]am khd bang Na;SO4, dugc
loc va ¢6 dudi ap suit giam. Phan cin dugc nghién bang EtOAc va THF. Chét ran
duoc loc. Phan loc duge co dudi ap suit giam va phan cin duge tinh ché bang sic ky
cOt nhanh trén silicagel bang cach st dung gradien ciia EtOAc (tir 10% dén 100%)
trong CH2Clp. Céc phan doan chira san phim mong mubn dugc két hop véi chét rin
thu duogc tr trude va duge cd dudi ap suit giam. Phén cin duge tinh ché bang séc ky
cot nhanh trén silicagel bang cach st dung EtOAc (50%) trong CH»Cl, 1am dung moi
rira giai dé tao ra 1-(6-010-1H-indol-3-yl)-2-(4—clo-2-(2-hydroxyetoxy)phenyl)—2-
((3-metoxy-5-(metylsulfonyl)phenyl)amino)etanon (Hop chat 2, 0,99 g) dudi dang

hon hop raxemic.

Phén tich bat d6i chit ddng phan déi anh ctia hop chét 2 (894 mg) dugce thuc
hién thong qua phéan tach bét dbi pha thong thuong (Pha tinh: AS 20 um, Pha dong:
100% metanol). Céc phan doan san phim dugc két hop va duoc lam bay hoi dé tao
ra chét ddng phan dbi anh 2A (324 mg) 1a san pham rira gidi tha nhét va chét dong
phan déi anh 2B (328 mg) 14 san phdm rira giai thi hai. Ca hai chit ddng phan ddi
anh duoc hoa ran nhu sau day: chét rén duoc khudy trong hdn hop 1/1 clia nude va
MeOH (10 mL) trong 1 gid, loc bo va lam khd dudi chan khong & nhiét do 50°C dé
tao ra chét ddng phan déi anh 2A (253 mg) va chét dong phan d6i anh 2B (252 mg)

dudi dang bot mau tréng.
Hop chét 2:

'H NMR (300 MHz, DMSO-ds) & ppm 3,08 (s, 3 H) 3,72 (s,3H) 3,83 -4,10
(m, 2 H) 4,20 (m, 2 H) 5,31 (br. s., 1 H) 6,38 (d, J=7,9Hz, 1 H) 6,58 (s, 1 H) 6,66 (s,

-25-



33471

1 H) 6,90 - 6,99 (m, 2 H) 7,02 - 7,15 (m, 2 H) 7,23 (dd, J=8.6, 1,6 Hz, 1 H) 7.36 (d,
J=8.3 Hz, 1 H) 7,50 (s, 1 H) 8,15 (d, J=8,5 Hz, 1 H) 8,70 (s, 1 H) 12,23 (br. 5., 1 H)

LC/MS (phwong phap LC-E): R, 1,37 phut, MH" 563
Chét ddng phan ddi anh 2A:

'H NMR (360 MHz, DMSO-ds) & ppm 3,08 (s, 3 H) 3,72 (s, 3 H) 3,86 - 4,07
(m, 2 H) 4,20 (br t, J=4,5 Hz, 2 H) 5,30 (t, J/=5,7 Hz, 1 H) 6,37 (br d, /=7,7 Hz, 1 H)
6,58 (s, 1 H) 6,65 (br's, 1 H) 6,90 - 6,99 (m, 2 H) 7,05 - 7,14 (m, 2 H) 7,22 (dd, J=8.5,
1,9 Hz, 1 H) 7,36 (d, J=8,3 Hz, 1 H) 7,50 (d, J=1,8 Hz, 1 H) 8,15 (d, J=8,5 Hz, 1 H)
8,70 (s, 1 H) 12,23 (s, 1 H)

LC/MS (phuong phép LC-A): R¢ 1,11 phut, MH* 563
[0]p2: +149,5° (¢ 0,43, DMF)

SFC bat dbi (phuong phap SFC-C): R 4,15 phit, MH" 563, do tinh khiét bat
d6i 100%.

Nhiét dd nong chay: 122°C
Chét ddng phan ddi anh 2B:

'H NMR (360 MHz, DMSO-ds)  ppm 3,08 (s, 3 H) 3,72 (s, 3 H) 3,86 - 4,07
(m, 2 H) 4,19 (br t, J=4,5 Hz, 2 H) 5,30 (t, J=5,7 Hz, 1 H) 6,37 (br d, J/~7,7 Hz, 1 H)
6,58 (s, 1 H) 6,66 (brs, 1 H) 6,90 - 6,99 (m, 2 H) 7,05 - 7,14 (m, 2 H) 7,23 (dd, J=8,6,
1,8 Hz, 1 H) 7,36 (d, /=8,3 Hz, 1 H) 7,50 (d, /=1,9 Hz, 1 H) 8,15 (d, /=8,5 Hz, 1 H)
8,70 (s, 1 H) 12,23 (s, 1 H)

LC/MS (phuong phap LC-A): R¢ 1,11 phut, MH" 563

[a]p?: -144,1° (¢ 0,401, DMF)

SFC bét dbi (phuong phap SFC-C): R 4,68 phat, MH" 563, do tinh khiét bat
dbi 100%.

Nhiét dd nong chay: 121°C

Vi du 3: Téng hop 2-(4-010-2-(2-hydroxyet0xy)phenyl)-1-(6-met0xy-1H—
indol-3-yl)-2-((3—metoxy-5-(metylsulfonyl)phenyl)amino)etanon (Hop chat 3) va
tach bat dbi thanh cac chit ddong phan d6i anh 3A va 3B.
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Tong hop chét trung gian 3a:

Dietyl nhdm clorua 1M trong hexan (17,2 mL, 17,2 mmol) dugc bo sung ting
giot, & nhiét d6 -50°C, vao hdn dich chira 6-metoxy-1H-indol [CAS 3189-13-7] (1,69
g, 11,5 mmol) trong CH2Cl> (56 mL). Sau 30 phat & nhiét do -50°C, dung dich chira
2-(2-(2-(benzyloxy )etoxy)-4-clophenyl)axetyl clorua le (5,82 g, 17,2 mmol, tong
hop: xem vi du 1) trong CH2Clz (23 mL) dugc bd sung tir tir. Hon hop phan tmg dugc
khudy & nhiét 46 -50°C trong 3 gio, dugc cho ]am Am tir tir dén nhiét do trong phong
va dugc khudy & nhiét do trong phong qua dém. Hbn hop phan tng dugc pha lodng
bing CH,Cl, va duoc rot vao dung dich mudi Rochelle 1M. Hdn hop dugc khudy &
nhiét d6 trong phong trong 2 gid. Céc pha dugc tach. Pha hitu co dugc rira bang HyO
va nuée mudi, lam khod bang NaySOq, dugce loc va cd dudi ap suat giam. Phén cin
duoc tinh ché bang séc ky cot nhanh trén silicagel bang cach st dung gradien cua
EtOAc (tr 20% dén 60%) trong heptan. Cac phan doan chta san phim mong mudn
dugc két hop va duge lam bay hoi dudi ap suét giam. Phan cin dugc nghién bing
FtOAc. Chit rén dugc loc va lam khd dudi chén khong, tao ra 2-(2-
(2-(benzyloxy)etoxy)-4-clophenyl)- 1-(6-metoxy-1H-indol-3-yl)etanon 3a (1,39 2).

Tbng hop chét trung gian 3b:

Hon hop chira 2-(2-(2-(benzyloxy)etoxy)-4-clopheny1)-1-(6-metoxy-1H—
indol-3-yl)etanon 3a (2,13 g, 4,79 mmol) va 10% paladi trén cacbon (0,2 g) trong
EtOAc (125 mL) dugc khudy & nhiét do trong phong trong 5 gio duéi khi Ho. Hon
hop phan tng dugc loc qua celite®. TAm loc duoc rira béng THF. Dich loc két hop
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duogc c6 dudi ap suit gidm. Phén cin dugc nghién bang CH2Cl. Chét rin dugc loc
va 1am kho dudi chan khéng dé tao ra 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1-(6-
metoxy-1H-indol-3-yl)etanon 3b (1,38 g).

Tbng hop Hop chét 3 va tach bit dbi thanh cac chat ddng phan db1 anh 3A va 3B:

Dung dich chita phenyltrimetylamoni tribromua [CAS 4207-56-1] (1,57 g,
4,18 mmol) trong THF (27 mL) dugc bd sung ting giot, & nhiét d6 0°C, vao dung
dich chtra 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1-(6-metoxy-1H—indol-3-yl)etanon
3b (1,38 g, 3,83 mmol) trong THF (37 mL). Hdn hgp dugc khuéy & nhiét d6 0°C
trong 1 gi® va & nhiét do trong phong trong 3 gid. 3-Metoxy-5-(metylsulfonyl)anilin
[CAS 62606-02-4] (3,85 g, 19,1 mmol) dugc bd sung vao va hdn hgp phan tmg dugc
gia nhiét & nhiét d 60°C trong 64 gio. Hon hop phén Gmg dugc pha loang bing
EtOAc va duoc ria béng HCI IN. C4c pha dugc tach. Pha hitu co duoc ria béng HCI
IN, dung dich NaHCOs bdo hoa trong nude, HO va nudce mubi, 1lam kho béng
NaySOs, duge loc va co dudi ap suét giam. Phan cgn dugc tinh ché bang sic ky cot
nhanh trén silicagel bang céch st dung gradien cla MeOH (tir 0% dén 10%) trong
CH,Cl,. Viéc tinh ché sau d6 béng sic ky cot nhanh trén silicagel bang cach st dung
gradien ciia EtOAc (tir 50% dén 95%) trong heptan theo sau boi sy két tua tir EtOAc
cung cap 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1-(6-metoxy-1H—indol—3-yl)—2—((3-
metoxy-5-(metylsulfonyl)phenyl)amino)etanon (Hop chét 3, 1,12 g), dudi dang hdn

hop raxemic.

Phén tach bét d6i chit dong phan d6i anh ctia hop chat 3 (1,12 g) dugc thuc
hién thong qua phéan tich bét d6i pha thong thudng (Pha tinh: AS 20 pm, Pha dong:
100% metanol). Cac phan doan san phim dugc két hop va duge 1am bay hoi dudi ap
sut giam dé tao ra chét ddng phan d6i 4nh 3A 12 san pham rira giéi thir nhét va chét
ddng phan déi anh 3B 12 san pham rira giai tht hai. ChAt ddng phén ddi anh 3A dugc
khudy trong hdn hop chita B0 (6 mL) va CH3CN (0,3 mL). Chét ran dugc loc, dugc
rita bang B0 (5x 1,5 mL) va lam kho duéi chan khong d tao ra chit ddng phan dbi
anh 3A (392 mg) 1a bot. Chét ddng phan ddi anh 3B dugc khudy trong hdn hgp chira
Et0 (3 mL) va CH3CN (0,15 mL). Chét rén duoc loc, duoc rira bing EtO (5x 1,0
mL) va lam khd dudi chan khong dé tao ra chit dong phan dbi anh 3B (172 mg) c6
dang bot.
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Hop chit 3:

I'H NMR (300 MHz, DMSO-de) 8 ppm 3,08 (s, 3 H) 3,72 (s, 3 H) 3,76 (s, 3 H)
3,86 — 4,10 (m, 2 H) 4,19 (m, 2 H) 5,30 (t, J=5,3 Hz, 1 H) 6,34 (d, J=7.9 Hz, 1 H)
6,57 (s, 1 H) 6,65 (s, 1 H) 6,83 (dd, J=8,7, 2,0 Hz, 1 H) 6,94 (m, 3 H) 7,06 (d, J=7.7
Hz, 1 H) 7,10 (s, 1 H) 7,36 (d, J=8,6 Hz, 1 H) 8,02 (d, /=8,7 Hz, 1 H) 8,55 (s, 1 H)
11,92 (br. s., 1 H)

LC/MS (phuong phép LC-D): Rt 3,49 phtt, MH" 559
ChAt ddng phén ddi anh 3A:

I'H NMR (360 MHz, DMSO-ds) & ppm 3,08 (s, 3 H) 3,72 (s, 3 H) 3,76 (s, 3 H)
3,80 - 4,07 (m, 2 H) 4,19 (t, J=4,7 Hz, 2 H) 5,26 - 5,33 (m, 1 H) 6,34 (d, /=7.8 Hz, 1
H) 6,55 - 6,58 (m, 1 H) 6,63 - 6,67 (m, 1 H) 6,83 (dd, J=8,7,2,3 Hz, 1 H) 6,91 - 6,97
(m, 3 H) 7,05 (d, J=7,8 Hz, 1 H) 7,11 (d, J=2,0 Hz, 1 H) 7.36 (d, /=8,3 Hz, 1 H) 8,03
(d, J=8,7 Hz, 1 H) 8,55 (s, 1 H) 11,92 (br s, 1 H)

LC/MS (phwong phép LC-B): R¢ 1,90 phut, MH" 559

[a]p2: +139,1° (c 0,445, DMF)

SFC bét d6i (phuong phap SFC-C): R¢ 4,04 phut, MH" 559, do tinh khiét bat
d6i 100%.

Nhiét do nong chay: 146°C
Chét ddng phén ddi anh 3B:

'H NMR (360 MHz, DMSO-ds) 8 ppm 3,08 (s, 3 H) 3,72 (s, 3 H) 3,76 (s, 3 H)
3,89 - 4,07 (m, 2 H) 4,19 (t, J=4,7 Hz, 2 H) 5,26 - 5,33 (m, 1 H) 6,35 (d, J=7,7 Hz, 1
H) 6,55 - 6,58 (m, 1 H) 6,63 - 6,67 (m, 1 H) 6,83 (dd, /=8,7,2,3 Hz, 1 H) 6,91 - 6,97
(m, 3 H) 7,05 (d, J=7,8 Hz, 1 H) 7,11 (d, /=2,0 Hz, 1 H) 7,36 (d, /=8,3 Hz, 1 H) 8,03
(d, J=8,7 Hz, 1 H) 8,55 (s, 1 H) 11,92 (br s, 1 H)

LC/MS (phuong phap LC-B): R: 1,89 phut, MH* 559

[a]p2: -136,0° (¢ 0,455, DMF)

SFC bét d6i (phuong phap SFC-C): Ry 4,47 phut, MH" 559, 9 tinh khiét bt
d6i 100%.
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Nhiét d6 ndéng chay: 149°C

Vi du 4: Téng hop 2-(4-010-2-(2-hydroxyetoxy)phenyl)-1-(6-ﬂo-7-mety1—1H—
indol-3-yl)-2-((3-metoxy-S-(metylsulfonyl)phenyl)amino)etanon (Hop chit 4) va
tach bat dbi thanh cac chit ddng phéan ddi anh 4A va 4B.

Cl Cl
Oﬁ BnO HO, L
o] N\ NS
\_osn O 0 O ©/

e Hy, PAIC 0 B,
A\
N
F H ELACI EtOAc, nhiét do O N THF, 0°C dén
CH,Cl,, 0°C; 2 gi& E trong phong trong 2 F N nhiét do trong
gid H phong trong 2
4a 4b aty

Cl OMe

HO\/\O O

e

0 HaN S © .
B 00 Phan tach bét ddi
;
O \ Chit ddng phén di anh
F N CH;CN, THF, nhiét do 4AvadB
trong phong trong 6
4c ngdy

Tbng hop chét trung gian 4a:

Dietyl nhom clorua 1M trong hexan (12,2 mL, 12,2 mmol) dugc bd sung tirng
giot, & nhiét do 0°C, vao hdn dich chira 6-flo-7-metyl-1H-indol [CAS 57817-10-4]
(1,20 g, 8,04 mmol) trong CH2Cl (17 mL). Sau 30 phut ¢ nhiét do 0°C, dung dich
chura 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)axetyl clorua 1e (4,09 g, 12,1 mmol,
tbng hop: xem vi du 1) trong CH2Cla (17 mL) duge bd sung tir tir. Hon hgp phan Gng
dugc khudy o nhiét o 0°C trong 2 gi¢. Dung dich mubi Rochelle 1M dugc bd sung
vao va hdn hop duge khudy manh trong 2 gio. EtOAc duoc bd sung vao. Cac pha
duoc tach. Pha nuée dugc chiét bang EtOAc. Céc pha hitu co duge két hop, 1am kho
bang MgS0s, dugc loc va cb dudi ap sut giam. Phén cin dugce tinh ché bang sic ky
cot nhanh trén silicagel bang cach sir dung gradien ctia EtOAc (tir 5% dén 50%) trong
CH,Cl,. Tinh ché thém béng sdc ky cot nhanh trén silicagel bang cach st dung
gradien ctia EtOAc (5% dén 50%) trong heptan tao ra 2-(2-(2-(benzyloxy)etoxy)-4-
clophenyl)-1-(6-ﬂo-7-mety1—1H—indol-3-yl)etanon 4a (2,94 g).

Tbng hop chét trung gian 4b:
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Hon hop chita 2-(2-(2-(benzyloxy)etoxy)—4-clophenyl)-1-(6-ﬂ0-7-mety1-1H-
indol-3-yl)etanon 4a (2,69 g, 5,95 mmol) va 10% paladi trén cacbon (0,3 g) trong
EtOAc (150 mL) duoc khudy & nhiét do trong phong trong 2 gio du6i khi Ha. Hon
hop phan ung dugc loc qua celite®. Phén loc duge c6 dudi ap suit giam. Phan cin
duoc nghién bang EtOAc. Chét ran duoc loc va lam kho dudi chan khong dé tao ra
2-(4-clo-2-(2-hydroxyetoxy)phenyl)- 1-(6-flo-7-metyl-1H-indol-3-yl)etanon 4b (1,15
g).

Tbng hop chét trung gian 4c:

Dung dich chita phenyltrimetylamoni tribromua [CAS 4207-56-1] (1,09 g,
2,89 mmol) trong THF (18 mL) dugc bd sung timg giot, ¢ nhiét do 0°C, vao dung
dich chura 2-(4-cl0-2-(2-hydroxyetoxy)phenyl)-1—(6—ﬂo-7-metyl- 1H-indol-3-
yl)etanon 4b (0,95 g, 2,63 mmol) trong THF (25 mL). Hon hop dugc khudy & nhiét
d6 0°C trong 15 phut va & nhiét d6 trong phong trong 2 gio. Chét két ta dugc loc va
duoc rira bang EtOAc. Phén loc dugc ¢ dudi ap sut giam dé tao ra 2-brom-2-(4-
010-2—(2-hydr0xyetoxy)pheny1)—1-(6-ﬂo-7-metyl-1H—indol—3—yl)etan0n 4c (1,16 g)

duoc st dung cho budc tiép theo ma khong cAn tinh ché thém.
Téng hop Hop chét 4 va tich bat ddi thanh cac chit ddng phan ddi anh 4A va 4B:

Hon hop chira 2-brom-2-(4-clo—2-(2-hydroxyetoxy)phenyl)—1—(6-ﬂo-7-mety1-
1H-indol-3-yl)etanon 4¢ (1,16 g, 2,63 mmol) va 3-metoxy-5-(metylsulfonyl)anilin
[CAS 62606-02-4] (1,59 g, 7,90 mmol) trong CH3CN (6 mL) va THF (6 mL) dugc
khudy & nhiét do trong phong trong 6 ngay. Hdn hgp phéan tng duoc pha lodng bang
FtOAc va duge rira bing HCI IN. Pha hitu co duoc rira bang HCI 1IN, dung dich
NaHCO3 bdo hoa trong nudce, H2O va nude mubi, 1am kho béng MgSOs, dugc loc va
¢O dudi ap suét giam. Phén cin dugc tinh ché bang sic ky cot nhanh trén silicagel
bang cach st dung gradien ctia EtOAc (th 15% dén 70%) trong CH2Cla. Céc phén
doan chua san phdm mong mudn duogc két hop va c¢d dudi dp sudt giam. Phan cin
duoc nghién biang CH2Cla. Chét rin dugc loc va lam kho dudi chan khong dé tao ra
2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1 -(6-flo-7-metyl-1H-indol-3-yl)-2-((3-metoxy-
5-(metylsulfonyl)phenyl)amino)etanon (Hop chit 4, 1,05 g) dudi dang hdn hop

raxemic.
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Phan tach bt déi chit ddng phan déi anh ctia hop chat 4 (1,37 g) dugc thuc
hién thong qua SFC bét ddi (Pha tinh: Chiralpak® IA 5 pm 250 x 20 mm, Pha dong:
36,2% MeOH, 60% COa, 3,8% DCM). Cic phén doan san phém duoc két hop va
dugc 1am bay hoi dudi ap suét giam dé tao ra chét ddng phan dbi anh 4A (548 mg) la
san pham rira gii thir nhét va chét ddng phan dbi anh 4B (574 mg) 1a san phim rira
gidi thir hai. Chét dong phan ddi anh 4A dugc khudy trong hén hop chtra EtO (6 mL)
va CH3CN (0,25 mL). Chét rén duge loc, dugc rira bang EO (3x 1,5 mL) va lam
kho dudi chan khong & nhiét 4o 50°C dé tao ra chit dong phan db6i anh 4A (369 mg)
1a bot. Chit ddong phan d6i anh 4B dwoc khudy trong hdn hop chira EtO (6 mL) va
CH:;CN (0,25 mL). Chét rdn duge loc, duge rira bang Et2O (5x 1,0 mL) va lam kho
du6i chan khong & nhiét do 50°C dé tao ra chét dong phén d6i anh 4B (352 mg) ¢6
dang bot.

Hop chit 4:

' NMR (300 MHz, DMSO-de) 8 ppm 2,39 (s, 3 H) 3,09 (5,3 H) 3,72 (s, 3 H)
3,88 — 4,10 (m, 2 H) 4,19 (m, 2 H) 5,32 (br. 5., 1 H) 6,40 (d, /=7.7 Hz, 1 H) 6,57 (s,
1 H) 6,67 (s, 1 H) 6,89 - 7,00 (m, 2 H) 7,01 - 7,09 (m, 2 H) 7,11 (d, J=1,8 Hz, 1 H)
736 (d, J=8,3 Hz, 1 H) 7,98 (dd, J=8,5, 5,2 Hz, 1 H) 8,64 (s, 1 H) 12,24 (br. 5., 1 H)

LC/MS (phwong phap LC-E): R¢ 1,31 pht, MH" 561
Chét déng phan d6i anh 4A:

IH NMR (400 MHz, DMSO-de) 8 ppm 2,38 (s, 3 H) 3,08 (s, 3 H) 3,72 (s, 3 H)
3.90 - 4,07 (m, 2 H) 4,19 (t, J=4,7 Hz, 2 H) 5,28 (br t, J=5,3 Hz, 1 H) 6,40 (d, J=7.8
Hz, 1 H) 6,57 (t, J=1,9 Hz, 1 H) 6,65 - 6,68 (m, 1 H) 6,92 - 6,97 (m, 2 H) 6,98 - 7.06
(m, 2 H) 7,10 (d, J=2,0 Hz, 1 H) 7,36 (d, J=8,3 Hz, 1 H) 7,98 (dd, /=8,7, 5,2 Hz, 1
H) 8,62 (s, 1 H) 12,21 (br's, 1 H)

LC/MS (phuong phap LC-A): Ri 1,10 phut, MH" 561
[o]p2: +116,9° (¢ 0,575, DMF)

SFC bt dbi (phuong phap SFC-C): Ry 3,54 phut, MH" 561, d¢ tinh khiét bat
dbi 100%.

Chét ddng phéan dbi anh 4B:
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'H NMR (400 MHz, DMSO-ds) 8 ppm 2,35 - 2,44 (m, 3 H) 3,09 (s, 3 H) 3,72
(s, 3 H) 3,90 - 4,08 (m, 2 H) 4,20 (t, J=4,7 Hz, 2 H) 5,29 (br s, 1 H) 6,40 (d, /=77
Hz, 1 H) 6,56 - 6,60 (m, 1 H) 6,64 - 6,70 (m, 1 H) 6,92 - 6,97 (m, 2 H) 6,98 - 7,07
(m, 2 H) 7,11 (d, /=2,0 Hz, 1 H) 7,36 (d, J=8,3 Hz, 1 H) 7,98 (dd, /=8,8, 5.2 Hz, 1
H) 8,63 (s, 1 H) 12,21 (br's, 1 H)

LC/MS (phuwong phép LC-B): R¢ 2,04 phut, MH" 561

[a]p?: -115,4° (¢ 0,455, DMF)

SFC bét déi (phuong phap SFC-C): Ri 4,09 phit, MH" 561, d0 tinh khiét bat
ddi 100%.

Nhiét dd nong chay: 173°C

Vi du 5: Téng hop 2-(4-c10-2-(2-hydroxyetoxy)phenyl)-1-(6-010-7-mety1—1H—
indol—3-yl)-2-((3-metoxy-5-(metylsulfonyl)phenyl)amino)etanon (Hop chit 5) va
tach bat dbi thanh cc chét ddng phan di anh 5A va 5B.

1e
N
cl H Et,AICI

CHxClz, 0°C 3 giy cl

THF, 1 gio, nhiét do
trong phong trong 2,5 ¢
gid

Hy, Pd/C

~~  Nhiét d6 trong
phong trong 12 cl
gty

Tbng hop chét trung gian 5a:

Dietyl nhom clorua 1M trong hexan (8,91 mL, 8,91 mmol) dugc bd sung ting
giot, & nhiét d§ 0°C, vao dung dich chtra 6-clo-7-metyl-1H-indol [CAS 57817-09-1]
(0,984 g, 5,94 mmol) trong CH2Clz (40 mL). Sau 30 phut & nhiét d¢ 0°C, 2-(2-(2-
(benzyloxy)etoxy)-4-clophenyl)axetyl clorua le (2,11 g, 6,22 mmol) trong CH2Cl
(40 mL) dugc bd sung tir tr & nhiét d¢ 0°C. Phan ung duoc khqu & nhiét @6 0°C

trong 3 gi®. Nudc da dugc bd sung vao va hdn hop phan ting dugc chiét bang CH2Cl.
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L6p hitu co duge 1am khd trén MgSOs, dugc loc va dung mdi dugc lam bay hoi dudi
ap suét giam. San pham tho duge tinh ché bang sic ky cot nhanh trén silicagel (15-
40 pm, 120 g, heptan/EtOAc 70/30). Céc phén doan tinh khiét dugc két hop va lam
bay hoi dén kho dé tao ra 2-(2-(2-(benzyloxy)etoxy)—4-clophenyl)-1-(6—010-7-mety1-
1 H-indol-3-yl)etanon 5a (1,08 g).

Tong hop chét trung gian 5b:

Duéi dong khi N» & nhiét do 0°C, dung dich chira phenyltrimetylamoni
tribromua [CAS 4207-56-1] (0,91 g, 2,42 mmol) trong THF (40 mL) dugc bd sung
timg giot vao dung dich chua 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-1—(6—010-7—
metyl-1H-indol-3-yl)etanon Sa (1,08 g, 2,31 mmol) trong THF (40 mL). Hon hop
duoc khudy & nhiét do 0°C trong 1 gid, bé 1am lanh dugc théo ra va tiép tuc khudy &
nhiét do trong phong trong 2,5 gio. Chiét két tta duoc loc va dugce ria béng EtOAC.
Phan loc dugc co dudi ap suét giam dé tao ra 2-(2-(2-(benzyloxy)etoxy)-4-clo-

phenyl)—2-brom—1-(6-010-7-mety1—1H—indol—3-yl)etanon 5b (1,3 g).
Tbng hop chét trung gian 5c:

Hon hop chua 2-(2-(2-(benzyloxy)etoxy)—4-clophenyl)—2-brom-1—(6—010-
7-metyl-1H-indol-3-yl)etanon Sb (1,3 g, 2,38 mmol) va 3-metoxy-5-(metyl-
sulfonyl)anilin [CAS 62606-02-4] (1,43 g, 7,13 mmol) trong CH3;CN (80 mL) duoc
khudy & nhiét do 70°C trong 16 gis. Dung mdi dugc loai bo dudi ap sudt giam. San
phim tho dugc tinh ché bang sic ky cft nhanh trén silicagel (15-40 um, 24 g,
heptan/EtOAc 70/30). Cac phan doan tinh khiét duoc két hop va 1am bay hoi dén khd
dé tao ra 2-(2-(2-(benzyl0xy)etoxy)—4-clophenyl)-1-(6-010-7-mety1-1H—indol-3—yl)-
2-((3-metoxy-5-(metylsulfonyl)phenyl)amino)etanon 5¢ (1,1 g).

Tong hop Hop chit 5 va phan tach bét dbi cac chit ddng phan dbi anh 5A va 5B:

Hon hop chira 2—(2-(2—(benzyloxy)etoxy)-4-clophenyl)-1—(6-clo-7-mety1-lH—
indol-3-yl)-2-((3-metoxy-5-(metylsulfonyl)phenyl)amino)etanon Sc 0,8 g,
1,2 mmol) trong EtOAc (40 mL) dugc hydro héa dudi ap suét khi quyén cua Hy trong
12 gid bang Pd/C (10%) (54 mg, 0,05 mmol) lam chét xtic tac. Hon hop dugce loc qua
tdm celite® va dugc rira bang EtOAc, va sau d6 bang CH,Cl/CH30H 90/10. Phén

loc dugce co dudi ap sudt giam. CH3CN duogc bd sung va chét rén tao thanh dugc loc
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va duge lam kho dé tao ra 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1 -(6-clo-7-metyl-1H-
indol-3-y1)-2-((3 -metoxy-5-(metylsulfonyl)phenyl)amino)etanon (Hop chét 5) duéi

dang hdn hgp raxemic.

Chét dong phan d6i anh cua hop chét 5 (642 mg) dugc tach bang SFC bét dbi
(Pha tinh: Chiralpak® ICOD-H 5 pm 250 x 30 mm, Pha dong: 60% CO2, 40% MeOH
(+0,3% iPrNH,)) tao ra 301 mg chét dong phan d6i anh rtra giai thi nhéat va 320 mg
chéit ddng phan dbi anh rira giai thtr hai. Chat dong phan d6i anh rira giai thir nhat
duoc két tinh tir CH3CN. Chét két tia dugce loc va dugc lam kho dé tao ra 198 mg
chét ddng phan déi anh 5A. Chét ddng phéan ddi anh rira giai thir hai duge két tinh tlr
CH;CN. Chét két tia dugc loc va duoc 1am khd dé taora 198 mg chét ddng phan a6i
anh 5B.

Hop chit 5:

'H NMR (500 MHz, DMSO-de) & ppm 3,09 (s, 3 H) 3,72 (s, 3 H) 3.91 - 4,06
(m, 2 H) 4,19 (t, J=4,6 Hz, 2 H) 5,31 (br s, 1 H) 6,41 (d, J=7,6 Hz, 1 H) 6,58 (m, 1
H) 6,67 (br s, 1 H) 6,92 - 6,98 (m, 2 H) 7,06 (d, /=7.9 Hz, 1 H) 7,11 (d, /=1.9 Hz, 1
H) 7,22 (d, J=8,5 Hz, 1 H) 7,35 (d, J=8,2 Hz, 1 H) 7,99 (d, /=8,5 Hz, 1 H) 8,64 s, 1
H) 12,29 (brs, 1 H)

LC/MS (phuong phap LC-C): R 3,20 phit, MH" 577
Chét ddng phan dbi anh 5A:

'H NMR (500 MHz, DMSO-ds) 8 ppm 3,09 (s, 3 H) 3,72 (s, 3 H) 3,90 - 4,07
(m, 2 H) 4,19 (t, J=4,6 Hz, 2 H) 5,31 (br s, 1 H) 6,41 (d,/=7,9 Hz, 1 H) 6,58 (t, J~1,9
Hz, 1 H) 6,67 (s, 1 H) 6,93 - 6,96 (m, 2 H) 7,06 (d, J=7,6 Hz, 1 H) 7,11 (d, /=2,2 Hz,
1 H) 7,22 (d, J=8,5 Hz, 1 H) 7,35 (d, /=8,2 Hz, 1 H) 7,99 (d, /=8,5 Hz, 1 H) 8,64 (s,
1 H) 12,29 (brs, 1 H)

LC/MS (phuong phap LC-C): Rt 3,20 phut, MH™ 577

[a]p®: -119,5° (¢ 0,37, DMF)

SFC bat dbi (phuong phap SFC-A): R¢ 2,30 phut, MH" 577, db tinh khiét bat
d6i 100%.

Nhiét d6 néng chay: 207°C
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ChAt ddng phan ddi anh 5B:

IHI NMR (500 MHz, DMSO-ds) 8 ppm 3,09 (s, 3 H) 3,72 (s, 3 1) 3,90 - 4,07
(m, 2 H) 4,19 (t, J=4,7 Hz, 2 H) 5,31 (brs, 1 H) 6,41 (d, /=79 Hz, 1 H) 6,58 (t, J=1.7
Hz, 1 H) 6,67 (s, 1 H) 6,92 - 6,98 (m, 2 H) 7,07 (d, /=7.9 Hz, 1 H) 7,11 (d, /=1,9 Hz,
1 H) 7,23 (d, J=8,5 Hz, 1 H) 7,36 (d, J=8,5 Hz, 1 H) 7,99 (d, J/=8,2 Hz, 1 H) 8,64 (s,
1 H) 12,29 (brs, 1 H)

LC/MS (phuong phép LC-C): R 3,20 phut, MH™ 577

[0]p?: +126,1° (c 0,334, DMF)

SFC bét dbi (phuong phap SFC-A): Re 2,93 phut, MH" 577, 9 tinh khiét bt
d6i 99,2%.

Nhiét d6 néng chay: 206°C

Vi du 6: Téng hop 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-
5-(metylsulfonyl)phenyl)amino)-1 -(6-metoxy-5-metyl-1H-indol-3-yl)etanon (Hop
chét 6) va tich bét déi thanh céc chit ddng phan dbi anh 6A va 6B.
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55°C 72 giov 8

Tbng hop chét trung gian 6a:

Dietyl nhom clorua 1M trong hexan (18,6 mL, 18,6 mmol) dugc bd sung ting
giot, ¢ nhiét 4o 0°C, vao dung dich chira 6-metoxy-5 -metyl-1H-indol [CAS 1071973-
95-9] (2 g, 12,4 mmol) trong CH2Cla (30 mL). Sau 30 phut ¢ nhigt d 0°C, 2-(2-(2-
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(benzyloxy)etoxy)-4-clophenyl)axetyl clorua le (4,41 g, 13,0 mmol) trong CH>Cl»
(30 mL) dugc bd sung tir tir & nhiét do 0°C. Phan tng duoc khudy & nhiét @6 0°C
trong 3 gid. Nudc da duge bd sung vao va hdn hop phan ing duge chiét bang CH,Cl.
L6p hiru co duge lam kho bang MgSOs, dugce loc va dung moi duge lam bay hoi du6i
ap sudt giam. San phdm thd dugc hoa rin bing viéc nghién nhd bing
CH;CN/diisopropyl ete. Chét rdn dugc loc va dugc lam kho dé tao ra 2-(2-(2-
(benzyloxy)etoxy)-4-clophenyl)-1-(6-metoxy-5 -metyl-1H-indol-3-yl)etanon 6a
(2,65 g).

Tbng hop chét trung gian 6b:

Hon hop chtra 2—(2—(2-(benzyloxy)etoxy)-4-clopheny1)-1-(6-metoxy-5-metyl-
1H-indol-3-yl)etanon 6a (1,7 g, 3,66 mmol) trong EtOAc (70 mL) dugc hydro hoa
du6i ap suét khi quyén H, trong 12 gior bang Pd/C (10%) (164 me, 0,154 mmol) lam
chét xuc tac. Hon hop dugc loc qua tm celite® va dugc rira bang EtOAc. Phén loc
duge cd dudi ap suit giam dé tao ra 2-(4-clo-2-(2-hydroxyetoxy)pheny1)-1-(6-
metoxy-5-metyl-1H-indol-3-yl)etanon 6b (910 mg).

Téng hop Hop chét 6 va phén tach bAt d6i cac chit ddng phan d6i anh 6A va 6B:

Duéi dong khi N2, ¢ nhiét do 0°C, dung dich chira phenyltrimetylamoni
tribromua [CAS 4207-56-1] (1,09 g, 2,89 mmol) trong THF (20 mL) dugc bd sung
timg giot vao dung dich chira 2-(4-clo-2-(2-hydr0xyet0xy)pheny1)-1-(6-metoxy-5-
metyl-1H-indol-3-yl)etanon 6b (1,08 g, 2,89 mmol) trong THF (30 mL). Hon hop
duoc khudy & nhiét do 0°C trong 1 gio, bé lam lanh dugc thdo ra va tiép tuc khudy &
nhiét d6 trong phong trong 3 gio. 3-Metoxy-5-(metylsulfonyl)anilin [CAS 62606-02-
4] (1,74 g, 8,67 mmol) trong CH;CN (20 mL) dugc bd sung timg giot va hdn hgp tao
thanh dwoc khudy ¢ nhiét do 55°C trong 72 gio. Ho6n hgp dugc pha lodng bang
CH,Cl, va dugce rira bang HCI IN (hai 14n), 1am khd bang MgS0s, duoc loc va dung
méi duoc lam bay hoi dudi 4p sudt giam. Viée tinh ché duoc thuc hién bang sic ky
cot nhanh trén silicagel (15-40 pm, 80 g, CH,Cly/CH30H 98,5/1,5). Cac phan doan
tinh khiét dugc két hop va lam bay hoi dén kho dé tao ra 2-(4-clo-2-(2-
hydroxyetoxy)phenyl)-2-((3-metoxy-3 -(metylsulfonyl)phenyl)amino)-1-(6-metoxy-
5-metyl-1H-indol-3-yl)etanon (Hop chét 6, 862 mg) dudi dang hdn hop raxemic.
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Chét dong phan d6i anh ciia hop chét 6 (1,3 g) duoc tach bang SFC bt dbi
(Pha tinh: Chiralcel® OD-H 5 um 250 x 30 mm, Pha dong: 55% COa, 45% EtOH (+
0.3% iPfNHy)). Chét ddng phan déi anh rira giai thir nhat duoc hoa ran tir ddu mé
ete/diisopropyl ete. Chét két tua dugc loc va dugc 1am kho détaora441 mg chét dong
phan déi anh 6A. Chét dong phan ddi nh rira giai thtr hai duoc két tinh tir ddu moé
ete /diisopropy! ete. Chét két taa duoc loc va dugce lam kho dé tao ra 461 mg chét
ddng phéan dbi anh 6B.

Hop chét 6:

I{{ NMR (500 MHz, DMSO-ds) 2,21 (s, 3 H) 3,08 (s, 3 H) 3,72 (s, 3 H) 3,79
(s, 3 H) 3,89 - 4,06 (m, 2 H) 4,19 (t, J=4,6 Hz, 2 H) 5,30 (br s, 1 H) 6,33 (d, J=7.9
Hz, 1 H) 6,57 (t, J~1,7 Hz, 1 H) 6,65 (br s, 1 H) 6,89 (s, 1 H) 6,92 - 6,96 (m, 2 H)
7.01 (d, J=7.9 Hz, 1 H) 7,10 (d, J=1,9 Hz, 1 H) 7,35 (d, /=8,2 Hz, 1 H) 7,90 (s, 1 H)
8.48 (s, 1 H) 11,84 (brs, 1 H)

LC/MS (phuong phap LC-C): Re 2,99 phut, MH" 573
ChAt ddng phéan d6i anh 6A:

'HI NMR (500 MHz, DMSO-ds) & ppm 2,22 (s, 3 H) 3,09 (s, 3 H) 3,72 (s, 3 H)
3.79 (s, 3 H) 3,90 - 4,07 (m, 2 H) 4,20 (t, J=4,4 Hz, 2 H) 5,30 (brs, 1 H) 6,34 (d, J=1,6
Hz, 1 H) 6,57 (s, 1 H) 6,65 (brs, 1 H) 6,90 (s, 1 H) 6,93 - 6,97 (m, 2 H) 7,01 (d, J=7.9
Hz, 1 H) 7,11 (d, 51,6 Hz, 1 H) 7,36 (d, J=8,5 Hz, 1 H) 7,91 (s, 1 H) 8,49 (s, 1 H)
11,84 (brs, 1 H)

LC/MS (phuong phap LC-C): R¢ 2,98 phut, MH" 573

[a]p®: +147,1° (¢ 0,2936, DMF)

SFC bt dbi (phuong phap SFC-B): R 1,86 phut, MH" 573, d0 tinh khiét bt
d6i 100%.
Chét ddng phan d6i anh 6B:

' NMR (500 MHz, DMSO-ds) 8 ppm 2,22 (s, 3 H) 3,09 (s, 3 H) 3,72 (s, 3 H)
3.79 (s, 3 H) 3,90 - 4,07 (m, 2 H) 4,20 (br t, J=4,4 Hz, 2 H) 5,30 (br s, 1 H) 6,34 (d,
J=7.6 Hz, 1 H) 6,57 (s, 1 H) 6,65 (br s, 1 H) 6,90 (s, 1 H) 6,92 - 6,97 (m, 2 H) 7.02
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(d, ~7,6 Hz, 1 H) 7,11 (d, J=1,6 Hz, 1 H) 7,36 (d, J=8,5 Hz, 1 H) 7,91 (s, 1 H) 8,49
(s, 1H) 11,84 (brs, 1 H)

LC/MS (phuong phap LC-C): R: 2,98 phut, MH* 573
[0]p?%: -152,4° (¢ 0,2927, DMF)

SFC bét dbi (phuong phap SFC-B): R: 3,43 phit, MH" 573, d6 tinh khiét bat
d6i 100%.

Vi du 7: Téng hop 2-(4-clo-2-(2-hydr0xyet0xy)phenyl)-1-(5,6-diflo—lH-
indol-3-yl)-2-((3-metoxy-5-(metylsulfonyl)phenyl)amino)etanon (Hop chit 7) va
tach bAt d6i thanh cac chét ddng phan dbi anh 7A va 7B.

cl
cl cl
0 BnO HO ,L/
o~ ® o) *
Cl OBn 0 -
F 1e Hy, Pd/C 0 Bra
N e
F N Et,AICI F F
H 2 EtOAc, nhiét do trong O N THF, nhiét do trong
CH,Cl,, 0°C 3 gid F N phong trong 45 phut F ” phong trong 4 gid
7a 7b
cl OMe cl
6} O (e} O OMe
0 HoN s 0 -y
2 A Phan tch bét ddi
F. Br F N Chit déng phan déi anh
O N O N o 7AVATB
F N CH;CN, nhiét d6 trong F N ]
H H
phong trong 3 ngay 7
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Téng hop chét trung gian 7a:

Dietyl nhom clorua 1M trong hexan (12,5 mL, 12,5 mmol) duoc bd sung ting
giot, 3 nhiét dd 0°C, vao dung dich chtra 5,6-diflo-1H-indol [CAS 169674-01-5] (1,27
g, 8,30 mmol) trong CH>Clz (50 mL). Sau 30 phut & nhiét do 0°C, dung dich chira 2-
(2-(2-(benzyloxy)etoxy)—4-clophenyl)axetyl clorua le (4,23 g, 12,5 mmol, tbng hop:
xem vi du 1) trong CH2Cly (20 mL) dugc bd sung tir tir. Hon hop phan Gng duge
khudy & nhiét do 0°C trong 3 git. Dung dich mudi Rochelle 1M dugc bd sung va hdn
hop dugc khudy manh trong 30 phut. H2O dugc bd sung vao va céac pha dugc tach.
Pha nuéc duge chiét hai 1in bang EtOAc. Céc pha hitu co dugc két hop, dugc rira
bang nuéc mudi, 1am khd bang MgSOs, dugc loc va cd dudi ap suit giam. Phan cin
duoc nghién bang Et,0. Chét rin dugc loc va 1am khd duéi chén khong dé tao ra 2-

(2-(2-(benzyloxy)etoxy)-4-clophenyl)-1 -(5,6-diflo-1H-indol-3-yl)etanon 7a (1,37 2).
Tbng hop chét trung gian 7b:

Hon hop chia 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)- 1-(5,6-diflo-1H-indol-
3-yl)etanon 7a (1,43 g, 3,14 mmol) va 10% paladi trén cacbon (0,07 g) trong EtOAc
(70 mL) dugc khudy & nhiét do trong phong trong 45 phut dué6i khi Hy. Hon hop phan
tmg dugc loc qua celite®. Phan loc dugc c6 dudi ap suit giam. Phén cin dugc tinh
ché bing sac ky cot nhanh trén silicagel bing cach st dung gradien cia EtOAc (thr 0%
dén 15%) trong CH2Cl dé tao ra 2-(4-010-2-(2-hydr0xyetoxy)phenyl)-1-(5,6-diﬂo—
1H-indol-3-yl)etanon 7b (0,88 g).

Tbng hop chét trung gian 7c:

Dung dich chura phenyltrimetylamoni tribromua [CAS 4207-56-1] (1,68 g,
4,47 mmol) trong THF (20 mL) dugc bd sung timg giot vao dung dich chira 2-(4-clo-
2-(2-hydr0xyetoxy)phenyl)-1-(5,6-diﬂo-1H—indol-3-y1)etanon 7b (1,49 g, 4,07 mmol)
trong THF (45 mL). Hon hop duoc khudy & nhiét do trong phong trong 4 gio. Chét
két tia duoc loc va dugce rira bang EtOAc. Phan loc duoc cd dudi ap sudt giam dé tao
ra 2-brom-2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1 -(5,6-diflo- 1 H-indol-3-yl)etanon 7¢
(1,81 g) dugce st dung cho budce tiép theo ma khong cAn tinh ché thém.
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Téng hop Hop chat 7 va tach bAt dbi thanh céc cht dong phan d6i anh 7A va 7B:

Hon hop chira 2-brom-2-(4—clo-2-(2—hydroxyetoxy)phenyl)—1-(5,6-diﬂo-1H—
indol-3-yl)etanon 7¢ (1,81 g, 4,07 mmol) va 3-metoxy-5-(metylsulfonyl)anilin [CAS
62606-02-4] (2,46 g, 12,2 mmol) trong CH3CN (40 mL) duoc khudy & nhiét do trong
phong trong 3 ngay. Hon hop phan tng duge co dudi ap sudt giam. Phan cin dugc
phan chia gitta EtOAc va HCI IN. Cac pha dugc tach. Pha nuéce dugce chiét bang
EtOAc. Céc pha hitu co dugc két hop, duoc ria bang nudc mubi, 1am kho bing
MgSOs, dugce loc va cd dudi dp suét giam. Phan cin duge tinh ché bang sic ky cot
nhanh trén silicagel bang cach st dung gradien cta EtOAc (50% dén 100%) trong
heptan. Céc phéan doan chtta san pham mong mudn duoc két hop va cd dudi ap suét
gidm. Phin can dwoc nghién bang CHzCla. Chat rén duoc loc va 1am kho dudi chan
khong dé tao ra 2-(4-clo-2-(2-hydroxyetoxy)phenyl)—1-(5,6-diﬂo—1H—ind01—3-yl)-2-
((3-metoxy-5-(metylsulfonyl)phenyl)amino)etanon (Hop chit 7, 0,97 g) dudi dang

hon hop raxemic.

Phén tach bAt d6i chit dong phan d6i anh ctia hop chat 7 (914 mg) duoc thuc
hién thong qua phéan tach bét d6i pha thong thudong (Pha tinh: AS 20 um, Pha dong:
100% metanol). Cac phén doan san phém dugc két hop va dugc 1am bay hoi dé tao
ra chit ddng phan déi anh 7A (351 mg) 1a san pham rira giai tha nhét va chit dong
phéan d6i anh 7B (337 mg) la sdn phim rta giai thir hai. Chét ddng phan dbi anh 7A
duoc khqu trong hdn hop 1/1 cia MeOH va nude (10 mL). Chét rén duoc loc, dugc
rtra bang lugng nhé MeOH/nudce 1/1 va lam kho dudi chan khong ¢ nhiét do 50°C daé
tao ra chat ddng phan dbi anh 7A (323 mg) 1a chit bot mau tréng. Chét ddng phan doi
4nh 7B dugo tinh ché tiép nho SFC bét dbi diéu ché (Pha tinh: Chiralpak® Diacel AS
20 x 250 mm, Pha dong: CO2, EtOH (+ 0,4% iPrNH>)). Céc phéan doan chira san phim
mong mubn dugc két hop va duge 1am bay hoi dudi ap suét giam. Phan cin duoc
khudy trong hdn hop 1/1 cia MeOH va nude (10 mL) trong 30 phut. Chét ran dugc
loc, dugc rira béng luong nhd MeOH/nuéce 1/2 va lam kho6 dudi chan khong & nhiét

d6 50°C dé tao ra chét ddng phan ddi anh 7B (209 mg) & dang chét bot mau tring.
Hop chét 7:

'H NMR (300 MHz, DMSO-ds) 8 ppm 3,09 (s, 3 H) 3,72 (s, 3 H) 3,86 - 4,07
(m, 2 H) 4,19 (m, 2 H) 5,29 (t, J=5,3 Hz, 1 H) 6,37 (d, J=7.9 Hz, 1 H) 6,58 (s, 1 H)
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6.65 (s, 1 H) 6,91 - 7,01 (m, 2 H) 7,05 - 7,16 (m, 2 H) 7.36 (d, /=8,3 Hz, 1 H) 7,50
(dd, J=10,7, 7,0 Hz, 1 H) 8,01 (dd, /=11,3, 8,3 Hz, 1 H) 8,72 (s, 1 H) 12,31 (br. 5., 1
H)

L.C/MS (phuong phép LC-E): Re 1,21 phtt, MH" 565
Chét ddng phan d6i anh 7A:

IH NMR (360 MHz, DMSO-ds) 8 ppm 3,09 (s, 3 H) 3,72 (s, 3 H) 3,87 - 4,05
(m, 2 H) 4,19 (br t, J=4,6 Hz, 2 H) 5,31 (br t, /=5,4 Hz, 1 H) 6,37 (d, /=7.8 Hz, | H)
6,58 (br s, 1 H) 6,65 (br s, 1 H) 6,92 - 7,01 (m, 2 H) 7,06 - 7,16 (m, 2 H) 7,36 (d,
J=8.3 Hz, 1 H) 7,50 (dd, J=10,7, 6,9 Hz, 1 H) 8,01 (dd, J/=11,1, 8,1 Hz, 1 H) 8,72 (s,
1 H) 12,31 (brs, 1 H)

LC/MS (phuong phap LC-A): R 1,15 phit, MH" 565

[a]p?: +120,2° (¢ 0,499, DMF)

SFC bt dbi (phuong phap SFC-C): Ry 3,47 phut, MH" 565, d§ tinh khiét bat
d6i 100%.
Chét ddng phan d6i anh 7B:

'H NMR (360 MHz, DMSO-ds) 8 ppm 3,09 (s, 3 H) 3,72 (s, 3 H) 3,86 - 4,06
(m, 2 H) 4,19 (br t, J~4,5 Hz, 2 H) 5,30 (br t, J/=5,4 Hz, 1 H) 6,37 (d, /=78 Hz, 1 H)
6.58 (s, 1 H) 6,65 (s, 1 H) 6,92 - 7,00 (m, 2 H) 7,06 - 7,14 (m, 2 H) 7.36 (d, J=8,3 Hz,
1 H) 7,50 (dd, J=10,7, 6,8 Hz, 1 H) 8,01 (dd, J=11,1, 8,0 Hz, 1 H) 8,72 (s, 1 H) 12,30
(s, 1 H)

LC/MS (phuong phap LC-A): R¢ 1,10 phut, MH" 565

[a]p2: -125,0° (c 0,414, DMF)

SFC bét déi (phuong phap SFC-D): R¢ 1,60 phut, MH" 565, d0 tinh khiét bét
d6i 100%.

Vi du 8: Tong hop 2-(4-c10-2-(2-hydroxyet0xy)phenyl)-1-(6-ﬂo-5—mety1—lH-
indol-3-y1)-2-((3-metoxy-S-(metylsulfonyl)phenyl)amino)etanon (Hop chat 8) va
tach bat dbi thanh cac chét ddng phan d6i anh 8A va 8B.
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CH4CN, 55°C, 18 gio

Tbng hop chét trung gian 8a:

Dietyl nhém clorua 1M trong hexan (17,0 mL, 17,0 mmol) dugc bd sung ting
giot, & nhiét d6 0°C va dudi khi Na, vao dung dich chtra 6-flo-5-metyl- 1 H-indol [CAS
162100-95-0] (1,69 g, 11,3 mmol) trong CH2Cla (150 mL). Sau 15 phut & nhiét do
0°C, dung dich chura 2-(2-(2-(benzy10xy)etoxy)-4—clopheny1)axetyl clorua le (5,37 g,
15,8 mmol, tdng hop: xem vi du 1) trong CH2Cl2 (100 mL) dugc bd sung tir tir. Hon
hop phan tmg dugc khudy & nhiét do 0°C trong 1 gi¢ va ¢ nhiét do trong phong trong
2 gid. Hon hop phan tmg duge rét vao bang/dung dich mudi Rochelle va hon hop
duoc khudy manh. Lép nay duoc tach ra. Lop hitu co duoc 1am kho bang MgSOa va
dugc loc qua tAm dicalite® ngfm. Banh loc dugc rua vai lan béng THF va dich loc
két hop dugc cd dudi ap sudt giam. Chét cin ran dugc tao hdén dich trong CH3CN (20
mL), dugc loc bd, dugc rira béng luong nho CH3CN, va lam kho dudi chan khong &
nhiét do 50°C dé tao ra 2-(2—(2-(benzyloxy)etoxy)-4-clophenyl)-1-(6-ﬂ0-5-mety1—
1H-indol-3-yl)etanon 8a (2,39 g) & dang chit rin mau tring.

Tbng hop chét trung gian 8b:

Hon hgp chira 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-1-(6-ﬂ0-5-mety1—1H—
indol-3-yl)etanon 8a (2,39 g, 4,71 mmol) va 10% paladi trén cacbon (0,5 g) trong
EtOAc (135 mL) va THF (15 mL) dugc khudy & nhiét do trong phong trong 15 phut
du6i khi Hz. Hon hop phéan Gng duoc loc qua dicalite® va banh loc duoc rua bang
EtOAc va THF. Dich loc két hop dugc co dudi ap suét giam. Phén cin duoc khuéy
trong DIPE/THF (2/1), dugc loc bd, dugc rira bang DIPE (3 1An) va lam kho duéi
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chan khong & nhiét d¢ 50°C dé tao ra 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1-(6-flo-
5-metyl-1H-indol-3-yl)etanon 8b (0,90 g).

Tbng hop chét trung gian 8c:

Phenyltrimetylamoni tribromua [CAS 4207-56-1] (982 mg, 2,61 mmol) dugc
bd sung vao dung dich dugc lam lanh (0°C) chira 2-(4-clo-2-(2-
hydroxyetoxy)phenyl)-1-(6-ﬂ0—5-mety1—1H—indol-3-yl)etanon 8b (900 mg, 2,49
mmol) trong THF (60 mL), du6i khi No. Hon hop phan ung dugc khudy & nhiét do
0°C trong 90 phut va & nhiét do trong phong trong 30 phut. Chét két tia dugc loc ra
va duoc rira bang THF (2 14n). Dich loc két hop duge cd dudi ap suét giam dé tao ra
2-brom-2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1 -(6-flo-5-metyl-1H-indol-3-yl)etanon
8¢ (1,1 g) dugc st dung cho bude tiép theo ma khong cAn tinh ché thém.

Téng hop Hop chét 8 va tach bit dbi thanh cac chét ddng phan dbi anh 8A va 8B:

Hon hop chtra 2-br0m-2-(4-010-2-(2-hydroxyet0xy)phenyl)-1-(6—ﬂ0-5—mety1—
1H-indol-3-yl)etanon 8¢ (1,10 g, 2,49 mmol), 3-metoxy-5-(metylsulfonyl)anilin
[CAS 62606-02-4] (1,00 g, 4,97 mmol) va diisopropyletylamin (857 pL, 4,97 mmol)
trong CH3CN (60 mL) dugc khudy & nhiét do 55°C trong 18 gio. Hdn hop phéan ung
dwoc lam mét dén nhiét do trong phong va duge rét vao nudc dang khudy (250 mL).
San pham duge chiét bang hdn hop chira E,O/2-MeTHF 9/1, va béng Et,0. Céc 16p
hitu co két hop duge rira bang nudc mubi, lam kho bang MgSOsa, loc, va duge lam
bay hoi du6i ap sudt giam. Phan cin duge tinh ché bing sic ky nhanh (Pha tinh:
Grace Reveleris® silic oxit 40 g, Pha dong: heptan/EtOAc/EtOH gradien 100/0/0 dén
40/45/15). Cac phén doan mong mubn duge két hop va dugc 1am bay hoi dudi ap
suAt giam. Phin can dugc tinh ché bing HPLC dieu ché (Pha tinh: RP XBridge® Prep
C18 OBD — 10 um, 50 x 150 mm, Pha dong: 0,25% NH4HCO3 dung dich trong nudc,
CH3CN). Céac phén doan mong mudn duge két hop va dugc 1am bay hoi dudi ap suét
gidm va chét cin rén dugc lam kho ¢ nhiét 4o 50°C trong chan khong dé tao ra
raxemic 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1 -(6-flo-5-metyl-1H-indol-3-yD)-2-((3-
metoxy-5-(metylsulfonyl)phenyl)amino)etanon (Hop chét 8, 600 mg).

Phan tich bit ddi chit ddng phan ddi anh cta hop chét 8 (570 mg) duge thuc
hién thong qua phan téch bt dbi pha thong thuong (Pha tinh: AS 20 um, Pha dong:
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100% metanol). Cac phén doan san phim duoc két hop va dugc lam bay hoi dé tao
ra chit ddng phan dbi anh 8A 1a san phém rira giai thit nhit va chét dong phan dbi
anh 8B 12 san phdm rira giai tha hai. Ca hai chét ddng phan dbi anh duge khudy trong
nuée/MeOH 4/1 (5 mL), duge loc bd, dugc rira b%mg nudc/MeOH 4/1 va lam kho
du6i chan khong & nhiét o 50°C dé tao ra chét ddng phan ddi anh 8A (178 mg) va
chit ddng phén ddi anh 8B (189 mg).

Hop chit 8:

I NMR (400 MHz, DMSO-ds) 8 ppm 2,30 (d, J=1,3 Hz, 3 H) 3,08 (s, 3 H)
372 (s, 3 H) 3,88 - 4,05 (m, 2 H) 4,19 (t, J=4,5 Hz, 2 H) 5,27 (brs, L H) 6,35 (d, /=77
Hz, 1 H) 6,57 (t, J=1,9 Hz, 1 H) 6,64 (t, J=1,5 Hz, 1 H) 6,92 - 6,97 (m, 2 H) 7,01 (d,
J=7.7Hz, 1 H) 7,10 (d, /=2,0 Hz, 1 H) 7,19 (d, J=10,1 Hz, 1 H) 7.36 (d, /=8,4 Hz,
1 H) 8,02 (d, /57,9 Hz, 1 H) 8,61 (s, 1 H) 12,02 (br s, 1 H)

LC/MS (phuong phap LC-B): R¢ 2,01 phut, MH" 561
ChAt ddng phéan ddi anh 8A:

'{ NMR (400 MHz, DMSO-de) & ppm 2,30 (d, J=1,3 Hz, 3 H) 3,08 (s, 3 H)
372 (s, 3 H) 3,87 - 4,06 (m, 2 H) 4,19 (t, J=4,5 Hz, 2 H) 5,26 (br t, J/=5,1 Hz, 1 )
6.35 (d, /=7,7 Hz, 1 H) 6,57 (1, J/~1,8 Hz, 1 H) 6,65 (t, /=19 Hz, 1 H) 6,92 - 6,97 (m,
2 H) 7.01 (4, J=7,7 Hz, 1 H) 7,10 (d, /=1.8 Hz, 1 H) 7,19 (d, /=10,1 Hz, 1 H) 7.36
(d, J=8,1 Hz, 1 H) 8,03 (d, /7,9 Hz, 1 H) 8,61 (s, 1 H) 12,03 (brs, 1 H)

LC/MS (phuong phap LC-A): Re 1,10 phtt, MH" 561
[a]p20: +172,4° (c 0,485, DMF)

SFC bat dbi (phuong phap SFC-C): Rt 3,59 phut, MH" 561, do tinh khiét bat
d6i 100%.
Chit ddng phéan ddi anh 8B:

I'H NMR (400 MHz, DMSO-ds) 8 ppm 2,30 (d, J=1,3 Hz, 3 H) 3,08 (s, 3 H)
3,72 (s, 3 H) 3,88 - 4,05 (m, 2 H) 4,19 (t, J=4,6 Hz,2 H) 5,27 (brs, 1 H) 6,35 (d, J=7.7
Hz, 1 H) 6,57 (t, /=1,8 Hz, 1 H) 6,65 (t, /1,8 Hz, 1 H) 6,91 - 6,97 (m, 2 H) 7,01 (d,
J=7.9 Hz, 1 H) 7,10 (d, J=2,0 Hz, 1 H) 7,19 (d, J=10,3 Hz, 1 H) 7,36 (d, /=8,4 Hz, 1
H) 8,03 (d, /=7,7 Hz, 1 H) 8,61 (s, 1 H) 11,94 (br s, 1 H)
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LC/MS (phuong phap LC-A): R¢ 1,10 phut, MH" 561
[a]p2: -170,6° (¢ 0,425, DMF)

SFC bt dbi (phuong phap SFC-C): R¢ 4,06 phut, MH" 561, d6 tinh khiét bat
d6i 98,7%.

Vi du 9: Téng hop 2-(4-010-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-S-
(metylsulfonyl)phenyl)amino)-1-(5-(triﬂ0mety1)- 1H-indol-3-yl)etanon (Hop chét 9)
vi tach bat d6i thanh céc chit ddng phan ddi anh 9A va 9B.

\
~ o

Br / N
0 Cl——< \>—J N Q

ol 4 cl 4

0\ EtOH o7
KoCOs, CHaCN o
OH 2C03, CH3 0
~,

\_@ 60°C, 6 gid
héi Ty, 12 gid 9a 9b @

" )\% Q .

% Pd/C 10%, H2
o 0
EtOAc
F \
‘ Ap suét khi quyén, o’ \\
10 phut N
Ho o
Et;N, EtOH .
) Phan tach bat doi
1) 70°C 12 giv

2) MW: 160° j At dd 5
) M C 4 phut Chét dong phan doi anh

9A va 9B

Tong hop hop chat trung gian 9a:

Hon hop chira 4-clo-2-hydroxy-benzaldehyt [CAS 2420-26-0] (7,72 g,
49,31 mmol), benzyl 2-brometyl ete [CAS 1462-37-9] (7,8 mL, 49,31 mmol) va kali
cacbonat (8,2 g, 59,17 mmol) trong CH;CN (200 mL) dugc gia nhiét hdi luu trong
12 gid. Hon hop duoc 1am bay hoi dudi ap sudt giam. Phén cin dugc hip thy bang
EtOAc, dugc ria b%mg nude (hai lﬁn), lam kho béng MgS0s, dugc loc va dung moi
dugc lam bay hoi dé taora 2-(2-(benzyloxy)etoxy)-4-clobenzaldehyt 9a (14,2 g).

Tbng hop hop chét trung gian 9b:

Hon hop chua 2-(2-(benzyloxy)etoxy)-4-clobenzaldehyt 9a (2,1 g,
7,22 mmol), 3-metoxy-5-(metylsulfonyl)anilin [CAS 62606-02-4] (1,45 g, 7,22
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mmol) trong EtOH (18 mL) dugc khudy & nhiét do 60°C trong 6 git. Dung dich tao

thanh chira imin 9b dugc st dung trong bude tiép theo.
Téng hop hop chét trung gian 9c:

B sung trietylamin (1 mL, 7,22 mmol) vao dung dich chira 3-benzyl-5-(2-
hydroxyetyl)-4-metylthiazol-3-ium clorua [CAS 4568-71-2] (1,95 g, 7,22 mmol)
trong EtOH (10 mL) va hdn hop tao thanh dugc khudy & nhiét 6 70°C trong 10 phut.
Dung dich nay dugc bd sung vao hon hop khudy ctia imin 9b (3,42 g, 7,22 mmol,
dung dich trong EtOH, xem & trén: tbng hop chit trung gian 9b) va fert-butyl
3-formyl-5-(triflometyl)-1 H-indol-1-carboxylat [CAS 1493799-60-2] (2,7 g, 8,67
mmol) & nhiét d trong phong. Hon hop duogc khudy & nhiét do 70°C trong 12 gid.
Hbn hop phéan tmg dugc lam mat xudng dén nhiét do trong phong va dugc chuyén
vao dng kin sau d6 dugc gia nhi¢t & nhiét do 160°C bang cach st dung vi song mot
ché do duy nhét (Biotage Initiator EXP 60) v6i ngudn dién vao nam trong khoang tur
0 dén 400 W trong 4 phut (thoi gian gilt ¢b dinh). Hén hop dugce 1am bay hoi dudi ap
sudt giam. Viéc tinh sach duge thuc hién bang séc ky cot nhanh trén silicagel (15-40
um, 120 g, dung moi rira giai: CH,ClL/CH;OH 99,5/0,5). Cac phén doan tinh khiét
duoe két hop va dugc 1am bay hoi dudi dp sudt giam. Phin can (3,48 g) duoc hip thu
bang CH3OH va duoc khudy & nhiét o trong phong trong 1 gio. Chét két tha dugc
loc va dugc lam kho détaora 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-2-((3-metoxy—
5-(metylsulfonyl)phenyl)amino)-1-(5-(triﬂometyl)-1H—indol—3-y1)etanon 9¢ (1,23 g).

Tbng hop Hop chét 9 va tach bét déi thanh cac chét d6ng phan dbi anh 9A va 9B:

Hon hop chta 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-2-((3-metoxy-S—
(metylsulfonyl)phenyl)amino)-l-(S-(triﬂometyl)—1H—indol-3—yl)etanon 9d (1,10 g,
1,60 mmol) trong EtOAc (20 mL) duge hydro hoa trong 10 phut dudi ap suét khi
quyén Ha bang 10% Pd/C (340 mg, 0,32 mmol) lam chét xuc tac. Phan ing nay duoc
pha lodng bang EtOAc va duoc loc qua tAm celite®. Dich loc dugc 1am bay hoi dudi
ap sudt giam dé tao ra 2-(4-010-2-(2-hydroxyetoxy)phenyl)—2-((3-metoxy-S-
(metylsulfonyl)phenyl)amino)-1-(5-(triﬂometyl)-1H—ind01-3—yl)etanon (Hop chét 9,
910 mg) dudi dang hdn hop raxemic.
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Chat ddng phan déi anh ctia hop chét 9 (1,15 g) duoc téch bang SFC bét dbi
(Pha tinh: Chiralpak® IC 5 pm 250 x 30 mm, Pha dong: 75% CO2, 25% EtOH + 0,3%
iPrNH>) tao ra 544 mg chét ddng phan d6i anh rtra giai tha nht va 464 mg chat dong
phan d6i anh rira giai tha hai. Chét ddng phan d6i anh rira giai tha nhét dwoc két tinh
tir CH3;0H va nude. Chat két tia duge loc va duge lam kho dé tao ra 362 mg chét
ddng phan dbi anh 9A. Chét ddng phan ddi anh rira giai thir hai dugc két tinh tir
CH;OH va nuéc. Chét két tha dugc loc va duge lam kho dé tao ra 348 mg chét ddng
phan dbi anh 9B.

Hop chét 9:

'H NMR (500 MHz, DMSO-ds) 5 ppm 3,09 (s, 3 H) 3,72 (s, 3 H) 3,87 - 4,09
(m, 2 H) 4,20 (t, J=4,6 Hz, 2 H) 5,32 (t, /=55 Hz, 1 H) 6,42 (d, J=7.9 Hz, 1 H) 6,59
(t, J=1,9 Hz, 1 H) 6,66 (s, 1 H) 6,94 - 6,98 (m, 2 H) 7,10 (d, J=7,9 Hz, 1 H) 7,12 (d,
J=1,9 Hz, 1 H) 7,38 (d, /=8,2 Hz, 1 H) 7,54 (dd, /=8,7, 1,7 Hz, 1 H) 7,67 (d, J=8,5
Hz, 1 H) 8,50 (s, 1 H) 8,83 (s, 1 H) 12,53 (br s, 1 H)

LC/MS (phuong phap LC-C): Re 3,12 phut, MH* 597
Nhiét 30 nong chay: 228°C
ChAt ddng phén dbi anh 9A:

I NMR (500 MHz, DMSO-ds) 8 ppm 3,09 (s, 3 H) 3,73 (s, 3 H) 3,87 - 4,07
(m. 2 H) 4,20 (t, J=4,4 Hz, 2 H) 5,32 (br t, J=4,4 Hz, 1 H) 6,42 (d, /=7.9 Hz, 1 H)
6.59 (s, 1 H) 6,66 (brs, 1 H) 6,94 - 6,99 (m, 2 H) 7,10 (d, /=7.9 Hz, 1 H) 7,12 (d, J=1.3
Hz, 1 H) 7,38 (d, J=8,2 Hz, 1 H) 7,54 (d, J/=8,5 Hz, 1 H) 7,67 (d, J=8,5 Hz, 1 H) 8,50
(s, 1 H) 8,83 (s, 1 H) 12,52 (br s, 1 H)

LC/MS (phuong phép LC-C): Ry 3,12 phiit, MH" 597
[0]p2%: -154,3° (¢ 0,245, DMF)

SFC bit dbi (phuong phép SFC-E): R; 1,75 phut, MH" 597, d¢ tinh khiét bat
d6i 100%.
ChAt ddng phéan dbi anh 9B:

'H NMR (500 Mz, DMSO-ds) & ppm 3,09 (s, 3 H) 3,72 (s, 3 H) 3,88 - 4,06
(m, 2 H) 4,20 (t, J=4,4 Hz, 2 H) 5,32 (br t, J=4,7 Hz, 1 H) 6,42 (d, J=7.9 Hz, 1 H)
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6,59 (s, 1 H) 6,66 (brs, 1 H) 6,94 - 6,98 (m, 2 H) 7,10 (d, /=7,9 Hz, 1 H) 7,12 (d, J=1,6
Hz, 1 H) 7,38 (d, /=8,2 Hz, 1 H) 7,54 (d, J=8,5 Hz, 1 H) 7,67 (d, J=8,5 Hz, 1 H) 8,50
(s, 1 H) 8,83 (s, 1 H) 12,50 (brs, 1 H)

LC/MS (phuong phap LC-C): Ry 3,12 phat, MH" 597
[a]p2%: +142,6° (c 0,284, DMF)

SFC bét dbi (phuwong phap SFC-E): R¢ 2,15 phut, MH* 597, do tinh khiét bat
- db1 100%.

Vi du 10: Téng hop 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-5-
(metylsulfonyl)phenyl)amino)-1-(5-(triflometoxy)-1H-indol-3-yl)etanon (Hop chat
10) va tach bat ddi thanh cac chit ddng phan d6i anh 10A va 10B.

O BnO
Cl OBn O
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nhiét d6 trong phong 40 phit
trong 2 gio
cl OMe
HO
o)
© e
(0] HoN S Loz
. : oS Phan téch bét déi
. r . N .
FacO i\ FaCO Chét ddng phan déi anh
N DIPEA 10A va10B
H

CH;CN, 55°C 18 gid, nhiét do
trong phong trong 24 gid

10c
Tbng hop chét trung gian 10a:

Dietyl nhom clorué IM trong hexan (18,2 mL, 18,2 mmol) duoc bd sung ting
giot, & nhiét do 0°C va dudi khi Na, vao dung dich chtra 5-(triflometoxy)-1/-indol
[CAS 262593-63-5] (2,44 g, 12,1 mmol) trong CH>Cl» (150 mL). Sau khi khudy trong
15 phat & nhiét do 0°C, dung dich choa 2-(2-(2-(benzyloxy)etoxy)-4-
clophenyl)axetyl clorua 1e (6,17 g, 18,2 mmol, tdng hop: xem vi du 1) trong CH,Cl
(100 mL) duoc bd sung tir tir. Hon hop phan tng dugc khudy & nhiét do 0°C trong
90 phut va ¢ nhiét do trong phong trong 2 gio. Hdn hop phan tng duge lam mat dén
nhiét do 0°C va dung dich chira mudi Rochelle [CAS 6100-16-9] (6,85 g, 24,3 mmol)
trong nude (7 mL) duoc b sung tirng giot. Hon hop duoc khudy manh trong 30 phut
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& nhiét do 0°C. Bé d4 lanh duoc thdo ra va THF (200 mL) dugc bd sung vao. Sau khi
khudy trong 30 phat & nhiét do trong phong, NaSOs (25 g) duoc bd sung vao. Hon
hop duoc khudy trong 90 phat va dugc loc qua dicalite®. Bénh loc duoc rira bang
THF (4x 150 mL) va dich loc két hop dugc lam bay hoi duéi ap suit giam va dugc
lam cung bay hoi dé 1am khd bang hdn hgp CH3CN va toluen. Chét can rén dugc
khudy trong hdn hgp chua toluen (5 mL) va CH3CN (2,5 mL), dugc loc bd, duge rira
bang lugng nho toluen/CH3CN (2/1), va lam kho dudi chan khong & nhiét do 50°C
dé tao ra 2-(2-(2-(benzyloxy)etoxy)-4—clopheny1)-1-(5-(triﬂometoxy)-1H—indol—3-
yl)etanon 10a (1,89 g). Dich loc dugc lam bay hoi dudi ap suét giam. Phan cin (6,8
¢) duoc tinh ché bing sfc ky nhanh (Biotage® SNAP Ultra Silica 100 g, dung moi
rira giai: heptan/EtOAc/EtOH gradien 100/0/0 dén 40/45/15). Cac phan doan mong
mudn duge két hop va duge lam bay hoi dudi ap suit giam, va dugc lam bay hoi
d6ng thoi cing v6i EtOAc. San phim dugc khudy trong hdn hop chira DIPE (15 mL)
va EtOAc (1 mL), duge loc bo, duge rira bing DIPE (2 1dn), va lam kho & nhiét do
50°C duéi chan khong dé tao ra mé th hai chira 10a (1,62 ).

Tbng hop chét trung gian 10b:

Hbén hop chua 2-(2-(2—(benzyloxy)etoxy)—4-clophenyl)—1—(5—(triﬂometoxy)-
1 H-indol-3-yl)etanon 10a (1,62 g, 3,22 mmol) va 10% paladi trén cacbon (0,5 2)
trong EtOAc (75 mL) va THF (10 mL) duoc khudy & nhiét do trong phong trong 20
phat dudi khi Ho. Hbn hop phan tng duge loc qua dicalite® va banh loc dugce ria
bang THF. Dich loc két hop dugc cd dudi dp suat giam. Chét cin ran dugce két hop
v6i phan doan khéc (lugng tbng: 3 g), dugc khudy trong CH2Cl, (8 mL), duge loc b,
duoc rira bing CH>Cla (5x 1 mL) va 1am kho dudi chan khong ¢ nhiét do 45°C dé tao
ra  2-(4-clo-2-(2-hydroxyetoxy)phenyl)- 1-(5-(triflometoxy)- 1H—indol-3-yl)eté1non
10b (1,64 g).

Tbng hop chét trung gian 10c:

Phenyltrimetylamoni tribromua [CAS 4207-56-1] (1,56 g, 4,16 mmol) dugc
bd sung tung phin vao dung dich dugc lam mét (0°C) chia 2-(4-clo-2-(2-
hydroxyetoxy)phenyl)-1-(5-(triﬂometoxy)-1H—ind01—3—yl)etanon 10b (1,64 g, 3,96
mmol) trong THF (75 mL), duéi khi Na. Hon hop phan ung dugc khudy & nhiét do
0°C trong 1 gio va ¢ nhiét do trong phong trong 40 phut. Chét két ta dugc loc va
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dugc rira bang THF (2 14n). Dich loc két hop duge co dudi ap suét giam dé tao ra 2-
brom-2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1-(5 ~(triflometoxy)-1H-indol-3-
yl)etanon 10¢ (1,92 g) duoc st dung cho bude tiép theo ma khong can tinh ché thém.

Téng hop Hop chét 10 va tach bit dbi thanh cac chét dong phan d6i 4nh 10A va 10B:

Hén  hop  chtta  2-brom-2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1-(5-
(triflometoxy)-1H-indol-3-yl)etanon 10c (1,95 g, 3,96 mmol), 3-metoxy-3-
(metylsulfonyl)anilin [CAS 62606-02-4] (1,60 g, 7,92 mmol) va diisopropyletylamin
(1,37 mL, 7,92 mmol) trong CH3CN (75 mL) duogce khuéy & nhiét @6 55°C trong 18
gidr va & nhiét do trong phong trong 24 gio. Hon hop phéan tng dugc 1am mat dén
nhiét do trong phong va duge rét vao nude dang khudy (350 mL). San phim duoc
chiét bang ELO (2 14n). Cac 16p hiru co két hop dugc rira bang nudc mudi, 1am kho
bang MgSOs, dugce loc, va dugc lam bay hoi dudi 4p suét giam. Phén cin dugc tinh
ché bang sic ky nhanh (Pha tinh: Grace Reveleris® Silica 80 g, Pha dong:
heptan/EtOAC/EtOH gradien 100/0/0 dén 40/45/15). Céc phén doan mong mudn
duoc két hop, duge 1am bay hoi dudi ap sudt giam va dugc lam bay hoi dong thoi
cing v6i CH;CN. Phin cin dwoc tinh ché nhy HPLC didu ché (Pha tinh: RP
XBridge® Prep C18 OBD — 10 pm, 50 x 150 mm, Pha dong: 0,25% NH4HCO3 dung
dich trong nude, CH;CN). Céac phéan doan mong mubn duoc két hop, duge 1am bay
hoi dudi ap suét giam, dugc lam bay hoi ddng thoi cling v6i MeOH va dugce lam kho
& nhiét dd 50°C trong chan khong dé tao ra raxemic 2-(4-clo-2-
(2-hydroxyetoxy)phenyl)-2-((3-metoxy-5 -(metylsulfonyl)phenyl)amino)-1-
(5-(triflometoxy)-1H-indol-3-yl)etanon (Hop chit 10, 700 mg). Luong nho mau clia
Hop chit 10 (50 mg) dugc hoa rin bang cach 1am bay hoi cham khoi dung dich trong
MeOH/nudc bing cach st dung My co bang cich quay chan khong (Rotavapor).
Chét rén duoc loc, dugc rira b%mg nudc (3 lén) va dugc 1am kho & nhiét do 45°C trong
chan khong dé tao ra mau phan tich caa Hop chit 10 (46 mg).

Phén tach bt d8i chat ddng phan déi anh ciia hop chét 10 (650 mg) duge thuc
hién thong qua phan tach bt dbi pha thong thuong (Pha tinh: Whelk-O1 (R,R), Pha
dong: 20% etanol, 80% heptan). Cac phan doan san pham dugc két hop va dugc 1am
bay hoi dé tao ra chét dong phan d6i 4nh 10A 12 san phdm rta giai tha nhét va chat
ddng phan d6i anh 10B 13 san phim rira gii thir hai. Ca hai chét ddng phan db6i anh
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duogc khudy trong hdn hop chira nude (4 mL) va MeOH (1,25 mL), dugc loc bd, duoc
rira bang nuéc/MeOH 4/1 (4x) va 1am kho dudi chan khong & nhiét do 45°C dé tao
ra chét ddng phan dbi anh 10A (115 mg) va chét ddng phan dbi anh 10B (140 mg).

Hop chét 10:

'H{ NMR (400 MHz, DMSO-ds) 8 ppm 3,08 (s, 3 H) 3,72 (s, 3 H) 3,87 - 4,05
(m, 2 H) 4,20 (1, J=4,6 Hz, 2 H) 5,27 (t, J/=5.6 Hz, 1 H) 6,38 (d, /=7.9 Hz, 1 H) 6,58
(t, J=1,8 Hz, 1 H) 6,65 (t, /=2,4 Hz, 1 H) 6,92 - 6,98 (m, 2 H) 7,07 (d, /=7,7 Hz, 1 H)
7.12 (4, J=2,0 Hz, 1 H) 7,21 (dd, J=8.8, 1,8 Hz, 1 H) 7,38 (d, J=8,1 Hz, 1 H) 7,56 (d,
J=8.8 Hz, 1 H) 8,07 (d, J=1,1 Hz, 1 H) 8,77 (s, 1 H) 12,37 (s, 1 H)

LC/MS (phuong phap LC-A): R 1,15 phat, MH" 613
Chét ddng phan ddi anh 10A:

I'H NMR (400 MHz, DMSO-ds) 5 ppm 3,09 (s, 3 H) 3,72 (s, 3 H) 3,87 - 4,07
(m, 2 H) 4,20 (br t, J=4,4 Hz, 2 H) 5,29 (br t, /=5,4 Hz, 1 H) 6,39 (d, J=7.7 Hz, 1 H)
6.59 (t, J~1,9 Hz, 1 H) 6,65 (t, J=2,2 Hz, 1 H) 6,91 - 7,00 (m, 2 H) 7,09 (d, /=7.9 Hz,
1 H) 7,12 (d, J~1,8 Hz, 1 H) 7,21 (dd, J=8.7, 1,7 Hz, 1 H) 7.38 (d, J=8,4 Hz, 1 H)
7,57 (d, J=8,8 Hz, 1 H) 8,08 (br's, 1 H) 8,77 (s, 1 H) 12,38 (br s, 1 H)

LC/MS (phuong phap LC-A): R¢ 1,15 phut, MH" 613

[a]p2: -139,3° (¢ 0,425, DMF)

SFC bt dbi (phuong phap SFC-C): R 3,27 phut, MH" 613, d¢ tinh khiét bat
d6i 100%.
ChAt ddng phén ddi anh 10B:

'H NMR (400 MHz, DMSO-de) & ppm 3,09 (s, 3 H) 3,72 (s, 3 H) 3,88 - 4,05
(m, 2 H) 4,20 (t, J=4,5 Hz, 2 H) 5,29 (t, J=5,5 Hz, 1 H) 6,39 (d, J=7.7 Hz, 1 H) 6,58
(t, J=1,8 Hz, 1 H) 6,65 (t, J~1,9 Hz, 1 H) 6,92 - 6,99 (m, 2 H) 7,09 (d, J=7.7 Hz, 1 H)
7.12 (d, /=2,0 Hz, 1 H) 7,21 (dd, /=8,7, 1,9 Hz, 1 H) 7.38 (d, /=8,4 Hz, 1 H) 7,57 (d,
J=8,8 Hz, 1 H) 8,07 (d, J/=0,9 Hz, 1 H) 8,77 (s, 1 H) 12,38 (br s, 1 H)

LC/MS (phuong phap LC-A): Re 1,15 phit, MH" 613

[0]p2: +141,7° (¢ 0,525, DMF)
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SFC bét dbi (phuong phap SFC-C): R; 2,92 phut, MH* 613, d tinh khiét bét
ddi 100%.

Vi du 11: Tbéng hop 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-2-((3-metoxy-
5-(metylsulfonyl)phenyl)amino)-1-(6-metoxy-5-(triflometoxy)- 1 H-indol-3 -yD)-
etanon (Hop chét 11) va phan tach bét di dé tao ra chat ddng phan dbi anh 11A va
11B

0
'NtN"; 0/\
13 xylen
F3CO. N\)\ F3CO N, y F3CO AP NaOH
— —> —_— —_—
I j\ o} I :I am
MeO 7 EtOH, NaOEt, MeO 7 O\/ MeO N 0= MeOHH0
" hdi luu 12 gidy 11b
-15°C 2 gio, nhiét do a hdi luu

trong phong trong 12

gio }_Q o
—\—OBn ©/
Bra

F1CO NP cu, quinolin  FycO A F4CO
R~ O )
MeO N oM 220-230°C 12 giy MeO N EtzAICI N

MeO THF, 0°C dén nhiét do
1c 1d CHyClp, 0°C 3 gidy e trong phong trong 3 gidy
Cl Cl Cl

OMe

BnO, BnO,
0D O
o
7
HaN 6/8\2) H,, PdIC
Br FaCO FaCO

O‘ O ;
B N
MeO CHaCN, 50°C 48 gid  MeO N % ” MeoH MeO ﬁ o “
g 4p suét khi
2 1 [N
quyen, 1 gio P})e‘m ’téch
bat doi

Chét ddng phan déi anh 11A va 11B
Tong hop chat trung gian 11a:

B& sung timg giot dung dich chira NaOEt (0,69 mol, dugc didu ché tir 159 g
Na va 700 mL EtOH) vao dung dich dugc lam lanh (-15°C) chira 3-metoxy-4-
(triflometoxy)benzaldehyt [CAS 853771-90-1] (50 g, 230 mmol) va etyl azidoaxetat
(89 g, 690 mmol) trong EtOH (400 mL), qua thoi gian 2 gid. Hon hop phén tng dugc
khuéy & nhiét do trong phong qua dém. Sau khi lam lanh trén bé d4, phan (g nay
duoc lam ngung bang dung dich NH4Cl bio hoa (1,2 L), va dugc khudy trong 10 phut.
Chét két tta duoc loc, dugc rira béng nude, dugc lam kho dé tao ra (2)-etyl 2-azido-

3-(3-metoxy-4-(triflometoxy)phenyl)acrylat 11a (32 g) 1a chét rén mau hoi vang.

Téng hop chét trung gian 11b:
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Dung dich chtra (Z)-etyl 2-azido-3-(3-metoxy-4-(triflometoxy)phenyl)acrylat
11a (3 g, 10 mmol) trong xylen (40 mL) dugc gia nhiét hoi luu qua dém. Sau khi 1am
mat dén nhiét do trong phong, dung mdi dugc lam bay hoi dé 1am kho. Phén cin duge
nghién bang hexan (50 mL) va chét két tia duge loc dé tao ra metyl 6-metoxy-5-
(triflometoxy)- 1 H-indol-2-carboxylat 11b (taora: 1,4-1,6 g) 1a chét rin mau vang.

Tbng hop chét trung gian 11c¢:

Bb sung NaOH (7 g, 175 mmol) vao hdn hgp chia metyl 6-metoxy-5-
(triflometoxy)-1H-indol-2-carboxylat 11b (25 g, 87 mmol) trong MeOH/H,0 (2/1,
300 mL) va hén hgp duoc gia nhiét hdi lwu cho dén khi thu duge dung dich trong.
Sau khi 1am mat dén nhiét do trong phong, hau hét metanol dugc loai bd dudi ap sudt
giam va dung dich nudc con lai dugce axit hoa bang HCIl ddm dic dén pH 3-4. San
~ phim dugc chiét bang EtOAc (2x 250 mL). Céc 16p hitu co két hop duge rira bang
nuée mudi, duge 1am kho, va duge 1lam bay hoi dudi ap sut giam dé tao ra axit 6-

metoxy-5 -(triflometoxy)-1H-indol-2-carboxylic 11¢ (22,7 g) 1a chét rin mau xam.
Téng hop chét trung gian 11d:

Huyén phu chira axit 6-metoxy-5-(triﬂomet0xy)—1H-indol-2-carboxylic 11c
(7,5 g, 27 mmol) va Cu (1,22 g, 0,7 duong luong) trong quinolin (150 mL) dugc gia
nhiét dén nhiét d 220-230°C dudi khi tro trong 12 gid. Sau khi lam mat dén nhiét
d6 trong phong, hdn hop dugc pha lodng bang metyl terz-butyl ete (MTBE, 400 mL)
va duoc rira bang dung dich NaHSO4 nuéce béo hoa (2x 500 mL). L6p hitu co duoc
lam kho bang MgSOs, dugc loc qua tAm silicagel ngin, va duge lam bay hoi dudi ap
suét giam. Phin cin dugc tinh ché bang sic ky cot dé tao ra 6-metoxy-5-
(triflometoxy)-1H-indol 11d (3,75 g) la chat rin mau vang.
Tbng hop hop chét trung gian 11e:

Dietyl nhém clorua 1M trong hexan (9,7 mL, 9,7 mmol) dugc bd sung ting
giot & nhiét o 0°C vao dung dich chira 6-metoxy-5-(triflometoxy)- 1H-indol 11d (1,5
g, 6,5 mmol) trong CHxCl> (25 mL). Sau 30 phat ¢ nhigt do 0°C, 2-(2-(2-
(benzyloxy)etoxy)-4-clophenyl)axetyl clorua le (2,4 g, 7,13 mmol) trong CH2Cl2 (25
mL) dugc bd sung timg giot. Phan ing dugc khudy & nhiét 9 0°C trong 3 giod. Phan

g nay dugc lam ngung cén than & nhiét do 0°C bang da lanh. Nudc duoc bd sung,
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16p nay dugc tach ra va 16p nude duge chiét bang CH,Cl,. Céc 16p hitu co két hop
duoc 1am kho bang MgSOs, duge loc, va dung moi dugc lam bay hoi dudi ap sudt
giam. Viée tinh ché dugc thye hién bang séc ky cot nhanh trén silicagel (15-40 pm,
120 g, heptan/EtOAc 80/20). Céc phan doan tinh khiét dugc két hop va lam bay hoi
dén khdo dé tao ra 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)—1-(6-metoxy—5-
(triflometoxy)-1H-indol-3-yl)etanon 11e (2,1 g).

Tbng hop hop chét trung gian 11g:

Dué6i dong khi N, & nhiét do 0°C, dung dich chira phenyltrimetylamoni
tribromua [CAS 4207-56-1] (1,06 g, 2,81 mmol) trong THF (37 mL) duoc bd sung
timg giot vao dung dich chura 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)-1-(6-metoxy-
5-(triflometoxy)-1H-indol-3-yl)etanon 11e (1,5 g, 2,81 mmol) trong THF (38 mL).
Hon hop duge khudy & nhiét do 0°C trong 1 gio. Bé 1am lanh dugc thao ra va tiép tuc
khudy & nhiét do trong phong trong 3 gio. Dung dich chira 3-metoxy-5-
(metylsulfonyl)anilin [CAS 62606-02-4] (1,69 g, 8,43 mmol) trong CH3zCN (30 mL)
duoc bd sung va hdn hop tao thanh duge khudy & nhiét do 50°C trong 48 gio. Hon
hop dugce co dudi ap suit giam. Phén cin duoc hip thy bang EtOAc, dugc rira bing
nuée, HC1 IN (3 14n), va sau d6 bang dung dich chira 10% K»COs trong nude. Lop
hiru co duge lam kho bang MgSOa, loc, va dung méi duge co dudi ap sudt giam. Viée
tinh sach dugc thyc hién béng séc ky cot nhanh trén silicagel (15-40 pm, 80 g, dung
mdi rira giai: CH2Cl/CH30H 99,5/0,5). Cac phan doan tinh khiét duoc két hop va
lam bay hoi dén kho. Phin cin dugc tinh ché 14n nita bang sic ky cft nhanh trén
silicagel (15-40 pm, 40 g, dung mdi rira giai: heptan/EtOAc gradien 60/40 dén 50/50).
Céc phén doan tinh khiét dugc két hop va lam bay hoi dén kho tao ra 2-(2-(2-
(benzyloxy )etoxy)-4-clophenyl)-2-((3 -metoxy-5-(metylsulfonyl)phenyl)amino)-1-

( 6-metoxy-5-(triflometoxy)-1H-indol-3-yl)etanon 11g (1,075 g).
Téng hop Hop chit 11 va tach bat ddi thanh cdc chit ddng phan d6i nh 11A va 11B:

H6n hop chia 2—(2-(2-(benzyloxy)etoxy)-4-clophenyl)-2-((3-metoxy-S-
(metylsulfonyl)phenyl)amino)-1-(6-metoxy-5 -(triflometoxy)-1H-indol-3-yl)etanon
11g (934 mg, 1,27 mmol) trong CH3OH (18 mL) dugc hydro hoa trong 1 gio dudi ap
suét khi quyén ctia Ha bang cach st dung 10% Pd/C (271 mg, 0,255 mmol) lam chét

xuc tac. Phan ung nay duoc pha lodng bang CH2Cl, va duge loc qua tAm celite®.
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Dich loc dugc 1am bay hoi dui 4p suét giam. Viéc tinh ché duge thye hién bang sic
ky cot nhanh trén silicagel (15-40 pm, 24 g, dung mdi rira gidi: CH2Clo/CH3OH:99/1).
Céc phan doan tinh khiét dugc két hop va 1am bay hoi dén kho dé tao ra 2-(4-clo-2-
(2-hydroxyetoxy)phenyl)-2-((3-metoxy-5 -(metylsulfonyl)phenyl)amino)-1-(6-

metoxy-5-(triflometoxy)-1H-indol-3-yl)etanon (Hop chit 11, 540 mg) dudi dang hdn
hgp raxemic. ChAt ddng phén ddi anh cua hop chét 11 (540 mg) duoc tach bing SFC
bét di (Pha tinh: Chiralpak® IA 5 pm 250 x 20 mm, Pha dong: 70% CO», 30% iPOH
+ 0,3% iPrNH) tao ra 250 mg chét ddng phan dbi anh rira giai thu nhét va 260 mg
chét ddng phan déi anh rira giai thir hai. Chat dong phén dbi anh ria giai thir nhét
duoc két tua tir diisopropyl ete/Et2O/heptan. Chét két tua duogc loc va dugce lam kho
d& tao ra 209 mg chét ddng phan déi anh 11A. Chét dong phan d6i anh rira giai tht
hai dugc két tha tir diisopropyl ete. Chat két tua dugc loc va duge lam kho dé tao ra

172 mg chit déng phan d6i anh 11B.
Hop chét 11:

'H NMR (500 MHz, DMSO-ds) 8 ppm 3,08 (s, 3 H) 3,72 (s, 3 H) 3,84 - 4,04
(m, 5 H) 4,15 - 4,23 (m, 2 H) 5,28 (br s, 1 H) 6,36 (d, J=7,9 Hz, 1 H) 6,58 (t, /<19
Hz, 1 H) 6,64 (s, 1 H) 6,93 (s, 1 H) 6,96 (dd, /=82, 1,9 Hz, 1 H) 7,06 (d, J=7,9 Hz,
1H) 7,12 (d, J=1,9 Hz, 1 H) 7,17 (s, 1 H) 7,37 (d, J=8,5 Hz, 1 H) 8,03 (d, J/~1.3 Hz,
1 H) 8,63 (s, 1 H) 12,16 (br s, 1 H)

LC/MS (phuong phap LC-C): R 3,10 phut, MH" 643

Nhiét do néng chay: 212°C
Chét ddng phan d6i anh 11A:

IH NMR (500 MHz, DMSO-ds) & ppm 3,08 (s, 3 H) 3,72 (s, 3 H) 3,87 (s,3 H)
3,89 - 4,05 (m, 2 H) 4,19 (br t, J=4,4 Hz, 2 H) 530 (brs, 1 H) 6,36 (d, J=7,6 Hz, 1
H) 6,58 (t, J=1,6 Hz, 1 H) 6,64 (brs, 1 H) 6,93 (s, 1 H) 6,96 (dd, J/=8,4, 1,7 Hz, 1 H)
7,07 (d, J=7,9 Hz, 1 H) 7,12 (d, /1,9 Hz, 1 H) 7.17 (s, 1 H) 7,37 (d, J/=8,5 Hz, 1 H)
8,04 (d, J=0,6 Hz, 1 H) 8,63 (s, 1 H) 12,10 (br's, 1 H)

LC/MS (phuong phap LC-C): R¢ 3,09 phut, MH" 643

[0]p; -102,3° (c 0,208, DMF)
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SFC bét dbi (phwong phap SFC-F): R 3,61 phut, M-F 625, d0 tinh khiét bat
d6i 100%.
ChAt ddng phén ddi anh 11B:

I'H NMR (500 MHz, DMSO-ds) 8 ppm 3,09 (s, 3 H) 3,72 (s, 3 H) 3,87 (s, 3 H)
3,88 - 4,04 (m, 2 H) 4,19 (t, J~4,6 Hz, 2 H) 5,30 (t, /=5,5 Hz, 1 H) 6,36 (d, /=7.9 Hz,
1 H) 6,58 (t, J=1,7 Hz, 1 H) 6,64 (br s, 1 H) 6,93 (s, 1 H) 6,96 (dd, /=8,2, 1.9 Hz, 1
H) 7,07 (d, J=7,9 Hz, 1 H) 7,12 (d, /=1,9 Hz, 1 H) 7,18 (s, 1 H) 7,37 (d, J=8,2 Hz, 1
H) 8,04 (d, J=0,9 Hz, 1 H) 8,63 (s, 1 H) 12,10 (brs, 1 H)

LC/MS (phuong phap LC-C): R 3,09 phit, MH" 643

[a]p®: +101,8° (¢ 0,208, DMF)

SFC bét déi (phuong phap SFC-F): R( 4,38 phit, MH" 643, do tinh khiét bat
d6i 98,7%.

Vi du 12: Téng hop 2-(4-cl0-2-(2-hydroxyet0xy)phenyl)-2-((3-metoxy-5-
(metylsulfonyl)phenyl)amino)- 1-(7-metyl-5-(triflometoxy)- 1 H-indol-3 -yl)etanon
(Hop chét 12) va tach bt di thanh céc chat ddng phan dbi anh 12A va 12B.

N
F1CO S ¢ F1CO cl NaBH, FsCO N
- . - . [ I N>
NH, AICl3, BCly NH; {BUOH, H,0 H
CH.Cly 12a 90°C, 2,5 git 12
0°C dén hdi Iru 8 gis
cl
cl cl |
Q BnO -
D 5 oF
cl 0Bn 0 -
1e 0 Ha, Pd/C Bry
—_— —_—-—m——
F1CO F4CO
Et,AICI O A EtOAc, THF THF, 0°C 40 pht, nhiét
. cat A N . o) O
CH,Cl, 0°C 1,5 gidy, nhiét do N Nhiét d6 trong o trong phong trong 75
trong phong trong 2 gié 12¢ phong trong 20 12d p
phut
Cl OMe
HO,
. O )
) HaN S T
£.CO Br 0’0 Phén tach bat 01 o4t 43ng phan déi anh
: O \ 12A va 12B
N DIPEA
H
12e CH;CN 60-70°C 27 gio,
nhiét d trong phong trong
65 giv
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Téng hop chét trung gian 12a:

Hdn hop chira bo(Ill) clorua 1M trong CHxCla (25,5 mL, 25,5 mmol) va
nhdm(III) clorua (3,40 g, 25,5 mmol) dugc pha lodng bang CH,Cl, (20 mL) va duge
1am mat trén bé d4 lanh dudi khi Na. Dung dich chira 2-metyl-4-(triflometoxy)anilin
[CAS 86256-59-9] (4,88 g, 25,5 mmol) va cloaxetonitril (3,24 mL, 5 1,0 mmol) trong
CH,Cl (7,5 mL) dugc bd sung ting giot. Sau khi bd sung, bé d4 lanh duoc théo ra
va hon hop dugc gia nhiét hdi Ivu trong 8 gio. Hon hop dugc lam lanh 1an nita dén
nhiét d6 0°C bang céch st dung bé d4 lanh. HCI 2N (75 mL) dugc bd sung timg giot,
gdy ra sy két tia ning. Huyén phi tao thanh dugc gia nhiét hoi luu trong 90 phut, va
duoc lam mat dén nhiét do trong phong. Chit ran dugc loai bo cach loc. Banh loc
duge rira bang CH2Cla (4x). Dich loc dugc két hop va cac pha dugce tach. L6p hitu co
dugc phén tach, duoc rira bing dung dich NaHCO3 nudc, lam kho bang MgSO4,
duoc loc va duge 1am bay hoi dudi ap sut giam. Phén cin dugce tinh ché bang sic ky
nhanh (Pha tinh: Biotage® SNAP Ultra Silica 100 g, Pha dong: heptan/CH2Cl
gradien 100/0 dén 0/100). Cac phan doan mong mudn dugc thu gom va co dic dén
thé tich con lai b%mg 30 mL. Chét két taa duoc loc, dugce rira béng heptan va CHa2Cla,
va 1am khd duédi chan khong & nhiét do 50°C dé tao ra 1-(2-amino-3-metyl-5-
(triflometoxy)phenyl)-2-cloetanon 12a (1,37 g). Phan loc dugc cd dudi ap suét giam.
Chét can ran duge khudy trong hdn hop chira heptan (20 mL) va diisopropyl ete (3
mL), dugc loc bd, duge rira bang heptan (3 14n) va lam kho du6i chan khong ¢ nhiét

d6 50°C dé tao ra phan doan thi hai 1a 12a (0,24 2).
Tong hop chét trung gian 12b:

Natri bohydrua (326 mg, 8,61 mmol) dugc bd sung vao dung dich dugc khuéy
chtra 1—(2—amino-3-metyl-S-(triﬂometoxy)phenyl)-z-cloetanon 12a (1,92 g,
7,17 mmol) trong tert-butanol (50 mL) va nudc (5 mL). Hon hop phan ing dugc
khudy & nhiét d§ trong phong trong 30 phut va & nhiét d6 90°C trong 2,5 gio. Nudc
(50 mL) dugc bd sung va san pham dugc chiét bang dietyl ete (2 14n). C4c 16p hiru
co két hop dugc rira b%mg nude mudi, 1am khod b%mg MgSOy4, duge loc va duge lam
bay hoi du6i ap suit giam. Phén cin duge tinh ché bang sic ky nhanh (Pha tinh:
Biotage® SNAP Ultra Silica 25 g, Pha dong: heptan/EtOAc gradien 100/0 dén 20/80).

Céac phan doan mong mubdn dugc két hop, dugc c6 dudi ap suit giam, duoc lam bay
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hoi ddng thoi cling vé6i heptan va 1am kho duéi chan khong & nhiét do 50°C dé tao ra

7-metyl-5-(triflometoxy)-1H-indol 12b (1,2 g).
Tbng hop chét trung gian 12c¢:

Dietyl nhom clorua 1M trong hexan (18,2 mL, 18,2 mmol) dugc bd sung tirng
giot, & nhiét dd 0°C va duéi khi N, vao dung dich chira 7-metyl-5-(triflometoxy)-
1H-indol 12b (2,0 g, 9,3 mmol) trong CH2Cl> (150 mL). Sau khi khudy trong 25 phut
& nhiét do 0°C, dung dich chira 2-(2-(2-(benzyloxy)etoxy)-4-clophenyl)axetyl clorua
le (4,72 g, 13,9 mmol, téng hop: xem vi du 1) trong CHyCl, (75 mL) dugc bd sung
tir tir, gitt nhiét do phan ng dudi 5°C. Hon hop phéan tng duge khudy & nhiét d 0°C
trong 90 phut va & nhiét do trong phong trong 2 gid. Hon hop phan tmg dugc lam
lanh dén 0°C va dung dich chira mudi Rochelle [CAS 6100-16-9] (5,25 g, 18,6 mmol)
trong nudce (5,5 mL) dugc bd sung ting giot. Hon hop duogc khudy manh trong 30
phut ¢ nhiét do 0°C. Bé d4 lanh dugc thdo ra va THF (200 mL) duoc bb sung vao.
Sau khi khudy trong 1 gir & nhiét do trong phong, Na,S04 (25 g) dugc bd sung vao.
Hon hop duge khuéy trong 18 gio va dugc loc qua dicalite®. Banh loc dugc rira bang
THF (4x 150 mL) va dich loc két hop duge lam bay hoi dudi ap sudt giam. DAu con
lai dugc tinh ché bang sic ky nhanh (Pha tinh: Biotage® SNAP Ultra Silica 100 g,
Pha dong: heptan/EtOAc/EtOH gradien 100/ 0/0 dén 40/45/15). Cac phan doan mong
muédn duoc két hop va duge 1am bay hoi dudi ap sudt giam. Chét cin rén dugc khudy
trong hdn hgp chira DIPE (25 mL) va EtOAc (2 mL), dugc loc bd, duge rira bang
DIPE (3 lan), va lam khd ¢ nhi¢t d§ 50°C trong chan khong dé tao ra 2-(2-(2-
(benzyloxy)etoxy)-4-clophenyl)-1 -(7-metyl-5-(triflometoxy)-1H-indol-3 -yl)etanon
12¢ (2,88 2).

Tong hop chét trung gian 12d:

Hbén hop chira 2-(2-(2—(benzyloxy)etoxy)—4-clophenyl)—1-(7-mety1—5-(triﬂo-
metoxy)- 1 H-indol-3-yl)etanon 12¢ (2,88 g, 5,56 mmol) va 10% paladi trén cacbon
(0,5 g) trong EtOAc (75 mL) va THF (10 mL) dugc khudy & nhiét do trong phong
trong 20 phut dudi khi Ha. Hbn hop phan Gng dugc loc qua dicalite® va banh loc
dugc rira bé‘mg THEF. Dich loc két hop dugc co dudi ap suét giam. Phén cin duoc tinh
ché bang sic ky nhanh (pha tinh: Biotage® SNAP Ultra Silica 50 g, Pha dong:
heptan/EtOAc/EtOH gradien 100/0/0 dén 40/45/15). Céc phan doan chtra san phim
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duoc két hop va dugc 1am bay hoi dudi dp suét giam. Chét cin rén dugc khudy trong
DIPE (7,5 mL), dugc loc bé, dugc rira bang DIPE (2 1an), va lam kho dudi chan
khong & nhiét o 45°C dé tao ra 2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1-(7-metyl-5-
(triflometoxy)-1H-indol-3-yl)etanon 12d (780 mg).

Téng hop chét trung gian 12e:

Phenyltrimetylamoni tribromua [CAS 4207-5 6-1] (327 mg, 0,869 mmol) dugc
bd sung vao dung dich dugc lam lanh (0°C) chtra 2-(4-clo-2-(2-
hydroxyetoxy)phenyl)- 1-(7-metyl-5-(triflometoxy)-1H-indol-3-yl)etanon 12d (354
mg, 0,827 mmol) trong THF (15 mL), duéi khi Na. Hon hop phan tng duoc khudy &
nhiét do 0°C trong 45 phut va & nhiét dJ trong phong trong 75 phut. Chét két tia dugc
loc va dugc rira bang THF (2 1an). Dich loc két hop dugc cd dudi ap suit giam dé tao
ra 2-brom-2-(4-clo-2-(2-hydroxyetoxy)phenyl)-1 -(7-metyl-5-(triflometoxy)-1 -
indol-3-yl)etanon 12e (419 mg) dugc sir dung cho buée tiép theo ma khong cén tinh

ché thém.
Téng hop Hop chét 12 va tach bt ddi thanh cdc chit ddng phan d6i anh 12A va 12B:

Hon hgp chta 2-brom-2-(4-010—2-(2-hydr0xyetoxy)phenyl)—1-(7-metyl-
5-(triflometoxy)-1H-indol-3-yl)etanon 12e (419 mg, 0,827 mmol), 3-metoxy-5-
(metylsulfonyl)anilin ~ [CAS 62606-02-4] (333 mg, 1,65 mmol) va
diisopropyletylamin (285 pL, 1,65 mmol) trong CH3;CN (30 mL) duoc khudy & nhiét
d6 60°C trong 20 gid. Phan ng nay duoc tiép tuc & nhiét do 70°C trong 7 gio, va &
nhiét do trong phong trong 65 gio. Cac chét bay hoi dugc 1am bay hoi dudi ap suét
giam. Chét can ran dugc két hop v&i phan doan khac (1,14 g) va duoc tinh ché bing
sic ky nhanh (pha tinh: Grace Reveleris® Silica 40 g, Pha dong: heptan/EtOAc/EtOH
gradien 100/0/0 dén 40/45/15). Céc phén doan mong mudn dugc két hop va duge lam
bay hoi duéi ap suit giam. Phan cin dugc tinh ché nho HPLC didu ché (Pha tinh: RP
XBridge® Prep C18 OBD — 10 um, 5 0x 150 mm, Pha dong: 0,25% dung dich
NH:HCO; trong nuée, CH3CN). Céc phén doan mong mudn dugce két hop va dugc
lam bay hoi du6i ap suét giam. San pham dugc két tinh & nhiét do trong phong tur
EtOH (10 mL), duoc 1()0 b0, dugc ria b%mg EtOH (2 1§n), va lam kho & nhiét do 45°C
trong chan khong dé tao ra raxemic 2-(4-010—2-(2-hydroxyetoxy)phenyl)—Z-((3-
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metoxy-5-(metylsulfonyl)phenyl)amino)-1 -(7-metyl-5-(triflometoxy)-1H-indol-3-
yl)etanon (Hop chit 12, hai san pham: 485 mg va 169 mg).

Phén tach bt d8i chit ddng phan déi anh ctia hop chét 12 (602 mg) dugc thuc
hién thdng qua phan tach bét d6i pha thong thuong (Pha tinh: Whelk-O1 (R,R), Pha
dong: 30% etanol, 70% heptan). Céc phén doan san pham dugc két hop va dugc 1am
bay hoti d8 tao ra chit dong phan d6i 4nh 12A 1a san pham rta giai tha nhit va chat
ddng phan déi anh 12B 1a san phim rira giai thir hai. Ca hai chit ddng phan dbi anh
duoc khuéy trong hdn hop chtra nude (3,5 mL) va MeOH (1,25 mL), dugc loc bo,
duoc rira bang nude/MeOH 3/1 (4x) va lam kho duéi chan khong ¢ nhiét do 45°C dé
tao ra chit ddng phan ddi anh 12A (202 mg) va chit déng phan d6i anh 12B (166
mg).

Hop chét 12:

I{{ NMR (400 MHz, DMSO-d) 8 ppm 2,51 (s, 3 H) 3,08 (s, 3 H) 3,72 (s, 3 H)
3.90 - 4,06 (m, 2 H) 4,19 (t, J=4,6 Hz, 2 H) 5,28 (t, J=5.7 Hz, 1 H) 6,41 (d, /=7.7 Hz,
1 H) 6,58 (t, J=1,8 Hz, 1 H) 6,66 (t, J=2,1 Hz, 1 H) 6,92 - 6,98 (m, 2 H) 7.02 - 7,08
(m, 2 H) 7,11 (d, /=2,0 Hz, 1 H) 7,37 (d, J=8.4 Hz, 1 H) 7,92 (br s, 1 H) 8,70 (s, 1 1)
12,38 (s, 1 H)

LC/MS (phuong phap LC-A): R 1,18 phut, MH" 627
Chét ddng phan dbi anh 12A:

'H NMR (400 MHz, DMSO-ds) 8 ppm 2,51 (br s, 3 H) 3,09 (s, 3 H) 3,72.(s. 3
H) 3,88 - 4,09 (m, 2 H) 4,19 (br t, J=4,5 Hz, 2 H) 5,28 (br t, /=5.4 Hz, 1 H) 6,41 (br
d.J=77 Hz, 1 H) 6,58 (brs, 1 H) 6,66 (br s, 1 H) 6,91 - 6,99 (m, 2 H) 7,01 - 7.08 (m,
2 H) 7,11 (brs, 1 H) 7,37 (d, J=8,4 Hz, 1 H) 7,91 (br s, 1 H) 8,70 (s, 1 H) 12,38 (br
s, 1 H)

LC/MS (phuong phap LC-A): R¢ 1,21 phut, MH* 627

[a]p: -111,0° (¢ 0,51, DMF)

SFC bit déi (phuong phap SFC-C): R: 3,31 phat, MH" 627, do tinh khict bét
d6i 100%.

Chét ddng phan d6i anh 12B:
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'H NMR (400 MHz, DMSO-ds) & ppm 2,51 (br's, 3 H) 3,09 (s, 3 H) 3,72 (s, 3
H) 3,90 - 4,06 (m, 2 H) 4,19 (t, /~4,6 Hz, 2 H) 5,28 (br s, 1 H) 6,41 (d, J=7,9 Hz, 1 H)
6,58 (t, J=1,8 Hz, 1 H) 6,66 (br t, /2,4 Hz, 1 H) 6,92 - 6,99 (m, 2 H) 7,01 - 7,08 (m,
2 H) 7,11 (d, J~1,8 Hz, 1 H) 7,37 (d, /=8,4 Hz, 1 H) 7,92 (brs, 1 H) 8,70 (s, 1 H)
12,38 (brs, 1 H)

LC/MS (phuong phép LC-A): R 1,21 phut, MH* 627
[0]p2: +105,2° (¢ 0,515, DMF)

SEC bét dbi (phuong phap SFC-C): R, 2,91 phut, MH" 627, 9 tinh khiét bét
d6i 98,5%.

Hoat tinh khéng virut ctia cdc hgp chit theo sang ché
Thir nghiém khang virut DENV-2

Hoat tinh khang virut ctia tat ca cac hop chét theo sang ché dugc thir nghiém
khang lai ching DENV-2 16681 dugc danh diu bang protein phét ra huynh quang
mau xanh 14 cdy ting cudng (enhanced green fluorescent protein - ¢GPF). Mdi truong
nudi cdy bao gbm moi trudng thiét yéu t6i thidu c6 bd sung 2% huyét thanh thai bé
khong dugc hoat hoa bdi nhiét, 0,04% gentamyxin (50mg/mL) va 2mM L-glutamin.
Té bao Vero, thu dugc tt ECACC, dugc tao hdn dich trong mdi trudng nudi cly va
25ul dugce bd sung vao tAm 384 15 (2500 té bao/18), ma chua sin hop chat khang
virut. Thong thudng, cac tAm nay chira chét pha loang lién tiép 5 lan trong 9 bude
pha lodng bang 200 1an ndng do cudi cung cta hop chét thir nghiém trong 100%
DMSO (200nL). Ngoai ra, ndéng dd cla mdi hop chit duoc thir nghiém bbn lan
(khoang ndng do cubi cling: 25uM — 0,000064pM hoge 2,5uM — 0,0000064pM ddi
v6i hop chit hoat hoa nhét). Cubi ciing, mdi tAm chtra céc 16 duge chi dinh lam a6i
ching virut (chira cac té bao véi su khong c6 mat cia virut va hop chét), dbi ching
té bao (chira cac t& bao v6i su khong ¢6 mit cta virut va hop chit) va ddi chimg moi
truong (chira méi trudong véi sy kKhoéng co mat cta té bao, virut va hop chét). Déi voi
céc 16 duoc chi dinh 1am d6i chimg moi truong, 25uL mbi trudng nudi cly duoc bd
sung thay cho t& bao Vero. Mot khi cac té bao dugc bd sung vao céc tAm, cac tAm nay
dugc G trong 30 phut ¢ nhiét do trong phong dé cho phép céc té bao phan bb déu

trong cac 19. Tiép theo, cac tAm nay duge U trong ti i hoan toan 4m (37°C, 5%C0»)
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cho dén ngay hom sau. Sau do, chung DENV-2 16681, dugc danh dau bﬁng eGFP,
dugc bb sung & boi sb 1ay nhidm (multiplicity of infection - MOI) bang 0,5. Do do,
15 pL huyén phu virut dugc bd sung vao tat ca cac 15 chira hop chét thir nghiém va
vao cac 15 chi dinh 1am d6i chiing virut. Song song, 15pL. moi truong nudi cay dugc
bb sung vao d6i ching moi trudng va ddi chimg té bao. Tiép theo, cic tAm nay dugc
1 trong 3 ngay trong ti G hoan toan 4m (37°C, 5% CO»). Vao ngay doc két qua, huynh
quang eGFP dugc xac dinh bang cach st dung kinh hién vi huynh quang ty dong &
488 nm (laze xanh lam). Bing cach st dung hé théng LIMS ndi bd, duong cong dap
tng lidu e ché d6i v6i mdi hop chit dugc tinh todn va ndng dd hiéu qua bang ntta
ndng do ti da (ECso) dugc xac dinh. Do do, phan trim Gc ché (1) d6i v6i mdi ndéng
d6 thir nghiém dugc tinh toan bang cach st dung cong thirc sau day: I = 100*(St-
Sce)/(Sve-Sce); S, Sce va Sve 1a lugng tin hiéu eGFP trong cac 16 chtra hgp chét th
nghiém, d6i chimg té bao va dbi chimg virut, twong tng. ECso thé hién nong dd cua
hop chét ma su sao chép virut dugc rc ché béng 50%, nhu duoc xac dinh boi su khu
50% cudng d6 huynh quang eGFP so véi dbi chung virut. ECso dugc tinh toan bang
cach st dung phép ndi suy tuyén tinh (Bang 1).

Song song, tinh ddc cua cac hop chét duoc danh gid trén cac dia trong ty. Mot
khi tin hiéu eGFP dugc doc, 40pL ATPlite, chét nhudm dé xac dinh kha niang sbng
ctia & bao, dugc bd sung vao tit ca céc 16 cua tdm 384 15. ATP c¢6 mit trong tat ca
céc cac té bao c6 hoat tinh chuyén hoa va ndng dd nay giam rét nhanh khi cac té bao
bi hoai t& hodc chét t& bao theo chuong trinh. Hé thr nghiém ATPLite dua trén su
tao thanh anh sang gdy ra boi phan ung cia ATP v6i luciferaza va D-luciferin dugc
bd sung vao. Céc tAm nay dugc  trong 10 phut & nhiét do trong phong. Tiép theo,
cac tAim nay dugc xéac dinh trén ViewLux. Néng do doc té bao béng nua néng do tdi
da (CCso) ciing duge xéc dinh, duge dinh nghia la ndng 4o dugc yéu ciu dé lam giam
tin hiéu phét quang 50% so véi tin hi€u ¢ cac 15 chira déi chimg té bao. Cudi cung,
chi sb chon loc (selectivity index - SI) dugc xac dinh dbi véi cac hop chit, dugc tinh

toan nhu sau day: SI = CCso/ECso.

Song song, tinh ddc ciia cac hop chét duoc danh gia trén cung dia. Mot khi tin
hiéu eGFP dugc doc, 40pL ATPlite, chét nhudm dé xac dinh kha ning sbng cla té

bao, duge bd sung vio tit ca cac 16 ciia tAm 384 13. ATP c6 mit trong tat ca céc té
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bao ¢6 hoat tinh chuyén hoa va néng do nay giam rAt nhanh khi céc té bao bi hoai tit
hoac chét té bao theo chuong trinh. Hé thir nghiém ATPLite dua trén su tao thanh
anh séng gy ra boi phan tmg cia ATP v6i luciferaza va D-luciferin dugc bd sung
vao. Céc tAm nay dugc U trong 10 phut & nhiét do trong phong. Tiép theo, cac tAm
nay dugc xac dinh trén ViewLux. Nong do doc té bao bing nira ndng dd t61 da (CCso)
cling duge xac dinh, dugc dinh nghia la ndng do duge yéu cAu dé 1am giam tin hiéu
phét quang 50% so véi tin hiéu & cac 15 chira dbi chimg té bao. Cudi ciing, chi sb
chon loc (selectivity index - SI) dugc xac dinh dbi vé6i cac hop chét, duoc tinh toén

nhu sau day: SI = CCso/ECso.

Bang 1: ECso, CCso, va SI dbi véi cac hop chét theo sang ché trong thit nghiém
khéang virut DENV-2

Hop ECso CCso

chit# (nM) N (uM) N SI N
1 0,00043 4 51 4 11800 4
1A 0,00024 7 37 7 >13500 7
1B 0,0035 4 84 4 2420 4
2 0,00027 4 42 4 >10300 4
2A 0,00011 10 34 10 | >37500 9
2B 0,0049 4 11 4 2130 4
3 0,00054 5 12 5 >31100 5
3A 0,00032 6 52 6 16400 6
3B 0,056 4 13 4 226 4
4 0,00042 4 37 4 >7400 4
4A 0,00013 9 30 9 >23200 9
4B 0,011 5 57 6 509 5
5 0,00010 11 43 12 [>35600 11
5A 0,0084 4 50 4 595 4
5B 0,000066 5 34 5 >43900 5
6 0,00037 4 47 4 12700 4
6A 0,00013 5 38 6 >38500 5
6B 0,036 5 59 4 164 4
7 0,00026 5 28 6 >10500 5
TA 0,00022 5 2,7 4 12573 3
7B 0,0050 3 92 3 1850 3
8 0,00027 3 28 3 >9820 3
8A 0,00011 4 >25 4 25900 4
8B 0,0017 4 >4 5 >1450 4
9 0,00010 4 >2,5 4 >30100 4
9A 0,0019 4 11 4 5720 4
9B 0,000061 4 >24 4 >39700 4
10 0,00010 4 >4 4 >29600 4
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Hop ECso CCso

chat# M) N M) N |SI N
10A 0,0029 3 2,3 3 783 3
10B 0,000067 5 2,4 5 >42700 5
11 0,00020 4 >25 4 17200 4
11A 0,0015 4 >23 4 >2220 4
11B 0,000089 3 >23 3 >26400 3
12 0,00010 6 2,5 6 >45600 6
12A 0,0050 6 2,5 7 1030 6
12B 0,000034 9 2,5 11 >390600 9

Thir nghiém PCR dinh lugng enzyme phién ma nguoc transcriptaza hoa tri bbn (RT-
gqPCR): Quy trinh A.

Hoat tinh khang virut ciia cac hop chét theo séng ché dugc thir nghiém khang
lai ching DENV-1 TC974#666 (NCPV), ching DENV-2 16681, ching DENV-3
H87 (NCPV) va ching DENV-4 H241 (NCPV) va EDEN (SG/06K2270DK1/2005;
S6 truy c4p ngan hang gen QG398256) trong thtr nghiém RT-qPCR. Do do, té bao
Vero dugc lay nhiém béng DENV-1, hodc -2, hoic -3, hodc -4 v4i sy ¢6 méat hodc
khong c¢6 mét ciia hop chét thir nghiém. O ngay 3 sau lay nhidm, céc té bao dugc phan
giai va dich thiy phan té bao dugc st dung dé chuén bi cADN cua ca hai gen dich
ctia virut (3°UTR cua DENV; Bang 2) va gen tham chiéu t& bao (B-actin, Bang 2).
Sau d6, PCR thoi gian thyc ddi duge thyc hién trén cong cu Lightcycler480. Gia tri
Cp sinh ra ty 1& nghich v6i luong biéu hién ARN cua céc dich nay. Sy Gc ché sao
chép DENV bing két qua thir nghiém hop chét trong khung dich chuyén cta Cp a6i
v6i gen 3°UTR. Mt khac, néu hop chét thir nghiém l1a doc d6i véi té bao, tac dung
tuong tu d6i véi su bidu hién p-actin s& dugc quan sat. Phuong phap AACp so sanh
dwoc st dung dé tinh toan ECso, dua trén su biéu hién gen tuong d6i cua gen dich
(3°UTR) dugc binh thuong hoa bang gen giit nha t& bao (cellular housekeeping gene)
(B-actin). Ngoai ra, cac gia tri CCso duoc xac dinh dya trén cac gid tri Cp thu dugc

d6i voi gen gift nha B-actin.
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Bang 2: Poan mdi va doan do duoc sit dung cho RT-PCR dinh lugng, thoi

gian thuc.

Poan moi/doan | Pich 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'-

IABKFQ

a Cac d4u hiéu nhudm chi thi (FAM, HEX) va lam dung (ZEN va IABKFQ)

duoc chi ra bang chit dam va chit nghiéng.

b Trinh tu nucleotit cua doan mdi va doan do duoc chon tir ving bao toan trong
vung 3°UTR cua hé gen virut Dengue, dua trén viéc sdp hang 300 trinh tu nucleotit
ctia bdn typ huyét thanh Dengue dugc nop luu trong ngan hang gen (Gong et al.,
2013, Methods Mol Biol, Chapter 16).

Moi truong nudi ciy bao gbm mdi trudong thiét yéu tdi thidu c6 bd sung 2%
huyét thanh thai bé khéng dugc hoat hoa béi nhiét, 0,04% gentamyxin (50mg/mL)
va 2mM L-glutamin. Té bao Vero, thu duogc tt ECACC, dugc tao hén dich trong moi
trudng nuodi cy va 75 uL/16 duge bd sung vao dia 96 16 (10000 té bao/1d), da chura
hop chit khang virut. Thong thudng, cac dia nay chura chét pha lodng lién tiép 5 1an
trong 9 budc pha loang bang 200 14n ndng do cudi cing cua hop chit thir nghiém
trong 100% DMSO (500nL; khoang ndng do cudi cing: 25uM - 0,000064pM hodc
2,5uM - 0,0000064uM hop chat hoat héa nhét). Ngoai ra, mdi dia chira céc 16 duge
chi dinh lam d6i chimg virut (chtra céc té bao véi sy khdng c6 mat cua virut va hop
chét) va dbi ching té bao (chira cac té bao v6i sy khong c6 mit clia virut va hgp cht).
Ngay khi cac té bao dugc bd sung vao trong céc dia ndy, cac dia nay duoc 1 trong tu
& hoan toan 4m (37°C, 5%COz2) cho dén ngay tiép theo. Typ huyét thanh virut
Dengue-1, 2, 3 va 4 dugc pha loang @8 thu Cp bang ~22-24 trong thir nghiém. Do do,
25uL huyén pht virut, duoc bd sung vao tht ca cac 18 chtra hop chét thtr nghiém va

vao c4c 15 chi dinh 1am dbi chimg virut. Song song, 25uL modi trudng nudi cly duoc
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bd sung vao d6i chung té bao. Tiép theo, cac tdm nay dugc U trong 3 ngay trong ta 4
hoan toan 4m (37°C, 5%CO02). Sau 3 ngay, dich ndi duoc loai bo khéi cac 16 va céac
t bao dugoc rira hai 1n bing PBS dé lanh (~100uL). Céc giot t€ bao trong dia 96 16
dugc bao quan & nhiét do -80°C trong it nhét 1 ngay. Tiép theo, ARN dugc chiét bing
cach str dung bd kit phan giai Cells-to-CT™, theo huéng din cta nha san xuét (Life
Technologies). Dich thiy phén té bao co thé dugc bao quan & nhiét do -80°C hoac

dugc st dung ngay ¢ budc phién ma nguoc.

Trong viéc chudn bi buéc phién ma nguoc, hdn hop A (bang 3A) dugc chuén
bj va 7,57uL/15 duge phan phéi trong dia 96 18. Sau khi bo sung SuL dich thiy phan
té bao, bude bién tinh trong nam phut ¢ nhigt do 75°C duge thuc hién (bang 3B). Sau
d6, 7,43uL hdn hop B dugc bd sung (bang 3C) va budc phién ma nguge duge bat
déu (bang 3D) dé tao ra cADN.

Cudi cing, hdn hgp RT-gPCR duogc chudn bi, hdn hop C (bang 4A), va 22,02
pL/18 duge phan phdi trong dia LightCycler gPCR 96 16 trong d6 3uL cADN dugc
bd sung vao va qPCR dugc thuc hién theo cic diéu kién trong bang 4B trén
LightCycler 480.

Bing cich su dung phan mém LightCycler va hé théng LIMS ndi bd, duong
cong dép ung lidu d6i v6i mdi hop chét dugc tinh todn va ndng dd hiéu qua bang nira
ndng do tdi da (ECso) va ndng dd doc té bao bang ntra ndng do tdi da (CCso) duge
xéc dinh (cac bang 5-8).

Béang 3: Tbng hop cADN bang cach sur dung Hon hop A, bién tinh, Hon hop

B va phién ma ngugc.

Hdn hop A
A | Tém 8
| Thé  tich
Mau 828 phan  tung |20
(ub)

f;f l‘l“q‘-;c €12 | Ndng do Thé tich (pl)

Pon vi D'ung £ C‘u01 1 méu X mau

dich goc | cung

Milli-Q H,O 7,27 6019,56
R3utr425 uM 20 0,27 0,15 124,20
Ractin876 uM 20 0,27 0,15 124,20
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Thé tich hon hop/lo 7,57
() ]
Dich thiiy phan té bao
5,00
Budée bién tinh:
Budc Nhiét do Thoi gian
Bién tinh 75°C 5
Giir 4°C Gilr
Hén hop B
Méiu 864
Cac muc cia P A Z 4
hé&n hop Nong do The tich (ul)
Dung Cuoi 1 x
Don vi . £ X x X mau
dich goc  cung mau
dem HIFImo 10,00 1,00 [2,00 [1728,0
rong 2
MgCl, mM 25,00 3,50 2,80 24192
dNTPs mM 10,00 1,00 2,00 1728,0
Chat trc ché
Rnaza 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
hénhop () |

Quy trinh téng hop cADN

Budc Nhiét do Thoi gian
Phién ma 42°C 30

ngwoc

Bién tinh 99°C 5

Gitr 4°C Giir
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Bang 4: Hon hgp qPCR va quy trinh

Hbn hop C
Miu 833 Thé tich phan |
_ tng (pl)
Cac muc ciia hon A A Z
hop Nong do The tich (ul)
Pon | Dung Cudi x %
. . £ \ 1 mau X mau
vi dich goc | cung
FLO PCR cap 7,74 6447,42
Roche
Hon hop Roche
oMM X 2 1 12,50 10412,50
F3utr258 uM_ | 20 0,3 0,38 316,54
R3utr425 uM | 20 0,3 0,38 316,54
P3utr343 pM |20 0,1 0,13 108,29
Factin743 uM |20 0,3 0,38 316,54
Ractin876 uM | 20 0,3 0,38 316,54
Pactin773 uM |20 0,1 0,13 108,29
Thé tich hén
hop/éng (ul) 22,02
cADN 3,00
Quy trinh qPCR3
x Toc dd
Budc NP 16t Thaoi gian bién
do .
: doi
Truwée khi 6/bién tinh | 95°C | 10 phit 4,4
Bién tinh 95°C | 10 gidy 4.4
G#n moi 58°C | 1phat 2,2 40 vong
Kéo dai 72°C | 1 gidy 4,4
Lam mat 40°C 10 gidy 1,5

Béng 5: ECso, CCso, va SI d6i v&i cac hop chét khang lai typ huyét thanh 1
trong thir nghiém RT-qPCR
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Quy trinh A

RT-gPCR typ huyét thanh 1 TC974#666
Hop EC50 CC50
chét# (uM) N |@M [N |SI N
1A 0,013 3 |>25 3 |>2200 3
2A 00016 5 |>25 5 |>1980 5
3A 0,0042 4 |58 4 1380 4
4A 0,017 4 |>25 4 |>2160 4
5B 00016 3 [>25 3 |>967 3
6A 0,0016 6 |49 5 12830 5
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Quy trinh A

RT-qPCR typ huyét thanh 1 TC974#666
Hop EC50 CC50
chat# (uM) N |[@M) [N |SI N
TA 0,00097 3 2,9 2 [5380 2
8A 0,00039 3 6,5 3 |17200 3
9B 0,000083 6 |29 6 |>38700 6
10B 0,000071 6 |>2,4 7 |>41300 6
11B 0,00012 3 >25 3 [>26300 3
12B 0,000086 5 |>23 5 |>26700 S

N= s thi nghiém ddc lap trong d6 cac hop chét duoc thir nghiém.

Béng 6: ECso, CCso, va SI di voi céc hop chét khang lai typ huyét thanh 2
trong thir nghiém RT-qPCR

Quy trinh A

RT-qPCR typ huyét thanh 2 16681

EC50 CC50
hop chat# | (uM) N |@M) [N |SI N
1A 0,00024 4 4,1 4 29700 4
2A 0,00014 7 40 9 |>29700 7
3A 0,00040 5 5,3 5 16800 5
4A 0,00016 7 3,7 8 | 40100 7
5B 0,000065 5 3,6 6 |>52300 5
6A 0,00021 5 4,5 8 65400 5
T1A 0,00021 3 3,8 4 | >14800 3
8A 0,00027 3 6,1 4 89000 3
9B 0,000054 3 >25 4 | >49900 3
10B 0,000049 3 >2.5 3 |>62800 3
11B 0,000062 5 2,9 4 | >46200 4
12B 0,000053 3 >25 4 |>56600 3

N= s6 thi nghiém doc 14p trong d6 cac hop chit dugc thir nghiém.

Bang 7: ECso, CCso, va SI d6i v6i cac hop chéat khang lai typ huyét thanh 3
trong tht nghiém RT-qPCR

Quy trinh A

RT-qPCR typ huyét thanh 3 H87
Hop EC50 CC50
chat# M) |IN  |@uM) [N |SI N
1A 0,0096 3 >25 3 |[>421 3
2A 0018 5 |>25 5 |>186 5
3A 0,042 4 |40 4 110 4
4A 0,018 4 [|>25 4 [>173 4
5B 0012 4 |>25 3 |>218 3
6A 0017 6 |39 4 198 4
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TA 0,011 3 >2.,5 3 299 3
8A 0,0042 3 4,0 3 1020 3
9B 0,0012 3 >2,2 3 1970 3
10B 0,0014 3 >2.5 3 >2220 3
11B 0,0013 3 >2.5 3 >2210 3
12B 0,0011 3 >2.2 3 2720 3

N= s thi nghiém ddc 1ap trong d6 céc hop chét duoc thir nghiém.

Bang 8: ECso, CCso, va SI dbi v6i cac hop chét khang lai typ huyét thanh 4
trong thir nghiém RT-qPCR.

Quy trinh A
RT-gPCR typ huyét thanh 4 H241

Hop EC50 CC50
chit# M) [N (M) [N |SI N
1A 0071 4 [>24 3 [>29 3
2A 0,074 7 |25 6 |39 6
3A 0,11 5 3,0 3 21 3
4A 0078 8 [|>22 6 |24 6
5B 0074 6 |>22 6 |33 6
6A 0053 7 |>25 7 58 7
71A 0064 4 |>23 3 37 3
8A 0,036 4 [2,6 4 193 4
9B 0,0081 3 |>25 3 [>409 3
10B 00069 4 [>22 4 |>331 4
11B 0,011 4 |22 3 202 3
12B 0,0055 3 >2,1 3 514 3

Quy trinh A

RT-qPCR typ huyét thanh 4 EDEN
Hop EC50 CC50
it @ [N e [NOSTN
1A ND ND ND
2A 00013 5 |>25 5 [>2406 5
3A 0,0031 4 4,8 4 2088 4
4A 0,0014 4 |>25 4 [>2455 4
5B 0,0011 3 [>25 3 |>298 3
6A 00010 5 [>25 4 |>2825 4
7A 0,00064 1 32 1 4953 1

N= s thi nghiém ddc 1ap trong d6 cac hop chit dugc thir nghiém.
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YEU CAU BAO HQ

1. Hop chét c6 cong thire (1):

OCHj

@)
dang ddéng phan lap thé, mubi dugc dung, solvat hodc chit da hinh cua no; hop
chét nay duge chon tir nhom trong do:
Ri1aH, Ry 1aF, Clhoac OCH; vaRs 1a H;
Ri1a H, Ry 1a F hodc Cl va Rs 1a CHs;
R:1a CHs, R2 1a OCH; vaRs 1a H;
RilaF, RylaFvaRslaH;
Ri1aCH; Ry 1aFvaRslaH;
R; 1a CF3 hodc OCFs vaRa 1a HvaRs 1a H;
R, 1a OCF3, Rz 1a OCH3 va R; 1a H; hodc
Rj 12 OCF3, R 1a H va Rs 1a CHs.

2. Hop chit hoic dang dﬁ‘)ng phén 14p thé cua no, mubi duge dung, solvat hodc chét
da hinh cta n6 theo diém 1, trong d6 hop chét nay dugc chon tir nhom bao g(‘Sm:

cl cl cl
HO HO HO
N O OMe % O OMe % O OMe

@) @) 0
N N N
O " O T e LT o
| |
N ) N 0] N o)
H Cl H MeO H

F
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3. Dugc pham chtta hop chét c6 cong thic (1) hodc dang d6ng phan 14p thé, mudi

dugce dung, solvat hodc chit da hinh ctia no6 theo diém 1 hoic 2 cung véi mot hodc

nhidu t4 duoc, chét pha loing hodc chit mang dugc dung.

4. Dugc phdm theo diém 3, trong d6 dugc pham nay con chta chét tri liéu b sung.

5. Dugc pham theo didm 4, trong d6 chit trj liéu bd sung 1a mdt chét chdng virut khéc.

6. Hop chét dugc thé hién boi cong thirc c4u tao (I) sau:

dang dﬁ‘)ng phén 1ap thé, mudi dugce dung, solvat hodc chét da hinh cta no; hop

chét nay dugc chon tir nhém trong do:
Ri1aH, Ry 1aF, Cl hoic OCHs vaRs la H;
Ri 13 H, R 1a F hodc Cl va Rs 1a CHs;
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R; 1a CH3, R2 1a OCH3 vaRs 1a H;
Ri1aF,R;1aFvaRslaH;

R;1aCHs, R 1aFvaRslaH;

Ri 12 CF3 hodic OCF3; va Ry la HvaRs 1a H;
R: 13 OCF3, R, 1a OCH3 va R3 hodce H; hodc
R; 12 OCF3, Rz 1a H va Rs 1a CHs;

dé st dung trong viéc (rc ché sy sao chép (cic) virut Dengue trong mau sinh

hoc hodc ¢ bénh nhén.

7. Phwong phap tong hop hop chét ¢ cong thic (I) theo diém 1 hodc 2 bao gdm cac

budc:

a)

b)

chuyén héa axit 2-(4-clo-2-(2-hydroxyetoxy)phenyl)axetic co cong thirc
chung (IT) thanh dén xuit clorua cua axit c6 cong thirc chung (III) véi chét
phan tng khtr trung bang clo, trong d6 PG la nhom bao v¢;

phan tng Friedel-Crafts cua clorua axit ¢6 cong thirc chung (IIT) v6i indol
duoc thé ¢6 cong thirc chung (IV) dugc tién hanh bang cach st dung chét phan
mg axit Lewis trong dung moi thich hop va trong diéu kién phan ung thich
hop thudong bao gbm budc lam mat, dé tao ra indol dugc 3-axyl hoa c6 cong
thttc chung (V), trong @6 R!, R? va R? ¢6 cling nghia nhu trong diém 1;

loai bdé nhém bao vé PG tir hop chét c6 cong thirc chung (V) 8 tao ra hop chit
c6 cong thirc chung (VI);

brom héa (VI) v6i chit phan tmg trong dung moi thich hop & tao ra hop chit
¢6 cong thic chung (VII);

phan ung cia hop chit c6 cong thirc chung (VII) véi 3-metoxy-5-(metyl-
sulfonyl)anilin (VIII) trong dung mdi thich hop va tuy y bang cach st dung
bazo dé tao ra hop chit c6 cong thirc chung I'la hdn hgp raxemic;

tach khong d6i xtmg hop chét c6 cong thirc chung I 8 tao ra cac chat dong

phén dbi anh A va B ¢6 cong thirc chung I:
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Vi

Tach khong dbi xtng

Chét ddng phan dbi anh I(A) va I(B)

. Phuong phép tdbng hop hop chéit c6 cong thire (1) theo diém 1 hoic 2, trong do6

phuong phép nay bao gbm céc budc:

i) chuyén héa axit 2-(4-clo-2-(2-hydroxyetoxy)phenyl)axetic ¢6 cong thirc chung
(II) thanh dén xudt clorua axit c6 cong thirc chung (III) véi chét phan Gng khir

tring bang clo;

i) phan tng Friedel-Crafts clia clorua axit o cong thirc chung (IIT) véi indol duge
thé co cong thic chung (IV) duoc tién hanh bang c4ch st dung chét phan mg
axit Lewis trong dung mdi thich hop va trong céac diéu kién phan tng thich hop
thuong bao gdm buéc 1am mat, dé tao ra indol dugc 3-axyl hoéa c6 cong thic

chung (V);

iii) brom héa vi trf alpha ctia nhém chtre cacbonyl cta hgp chét trung gian c6 cong
thire chung (V) voi chét phan tng brom hoa thich hop trong dung moi thich hop
dé tao ra hop chét c¢6 cong thire chung (IX), trong d6 PG 1a nhom bao vé vaR!,

R2 va R? ¢6 ciing nghia nhur trong diém 1;

iv) phan tGng cua hop chit c6 cong thic chung (IX) véi 3-metoxy-5-
(metylsulfonyl)anilin (VIII) trong dung moi thich hop va tuy y bang cach st
dung bazo 8 tao ra hop chét c6 cong thire chung (X);

-75-



33471

v) loai bo nhém bao v¢ O tir hop chét c¢6 cong thirc chung (X) trong dung mdi thich

hop dé tao ra hop chét c6 cong thirc chung I dudi dang hdn hgp raxemic;

vi) tach khong dbi xtng cac hop chét ¢6 cong thirc chung 1 8 tao ra chét c6 dong

phan dbi anh A va B c6 cong thitc chung I:

Téch khong dbi xung

Chét ddng phan dbi anh I(A) vaI(B) _

9. Phuong phap tong hop hop chét c6 cong thirc (1) theo diém 1 hodc 2 bao gdm céc
budc:

I) ngung tu 2-(2-(benzyloxy)-etoxy)-4-clobenzaldehyt (XT) véi 3-metoxy-5-
(metylsulfonyl)anilin (VIII) trong dung moi thich hop dé tao ra imin trung gian
(XII), trong d6 PG 1a nhém béo v¢;

IT) bd sung indol-carboxaldehyt dugc bao vé N-Boc dugc thé c6 cong thirc chung
(XIII), v6i sy c6 mit cua chit xtc tac Umpolung tao ra hop chét c6 cong thuc
chung (X), trong @6 R!, R? va R? ¢6 cting nghia nhu trong diém 1;

IIT) loai bd nhém bao vé O (PG) tir hop chét c¢6 cong thie chung (X) trong dung
mdi thich hop dé tao ra cac hop chét c6 cong thirc chung I dudi dang hdn hop
raxemic;

IV) tach khong d6i xtng hop chét c6 cong thirc chung I 8 tao ra cac chit dong

phan ddi anh A va B c6 cong thirc chung I
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Chét ddng phan ddi anh I(A) va I(B)
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