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Linh vire ky thuat dwoc dé cip

Noi chung sang ché dé cap dén cac hgp chat va cac ché pham ma cé thé hiru

dung dé didu tri cac bénh nhiém virut.
Tinh trang ky thuit cia sang ché

Hang nam vao mdi mua thu va mia dong thudng xay ra cac dot bung phat bénh
ctum trén toan thé gi¢i. Bénh cum thudng gy ra bénh ho hip ty giéi han kém st kéo
dai tir 3 dén 7 ngdy. Mac dii dd ¢ cac vacxin cim, trén toan cau, song mdi nim udc
tinh vAn c¢6 khoang 1 ty ca mic clim, 3-5 triéu ca la céc ca ning va 290000650000 ca
tir vong do bénh ho hép c6 lién quan dén cam (WHO: Global Influenza Strategy 2019-
2030 and Iuliano AD et al. Lancet. 2018, 391, 1285-300).

Cac virut ciim thudc ho Orthomyxoviridae, ma 1a cac virut ¢6 vo chira bo gen
ARN mach don, &m-c6 nghia. Hai nhém diéu tri khéang virut ctim, chét trc ché kénh ion
M2 va cic chét trc ché neuraminidaza, thuong duge st dung trong nhiéu thap ky trude.
Tuy nhién, kha ning khang céc chit we ché kénh ion M2 d3 dugc quan sat rong rai, va
viéc xudt hién tinh khang chdng virut d6i v6i cac chit tre ché neuraminidaza van con 1a
mdi de doa. Céc chat trc ché protein nén 2 (M2), Rimantadin va Amantadin, tc ché su
tai ban ctia virut cim A bang cach bit kénh proton M2, nhung thiéu hoat tinh chéng lai
virut cum B (Gu R, Liu LA, Wei D, Trends Pharmacol Sci 2013, 34, 571).

Céc chét chdng virut hiéu qua khac 14 can thiét dé didu trj va phong ngtra céc
bénh nhiém virut cim. ARN polymeraza phu thuéc ARN virut cim (RdRp) c6 hoat tinh
endonucleaza phan cit phan dau 5° dugc tao mii cia mARN té bao va st dung chung
@& phién ma chii yéu mARN virut, quy trinh nay duoc biéi dén 14 “giat mii”. Phic hop
ribonucleoprotein gém céc tiéu don vi PA, PB1 va PB2, chiju trach nhiém va cén thiét
cho quy trinh “giat m{i”. Phtrc hgp polymeraza virut cim da thu hit dugc sy chu y dang
ké nhu 1a dich dbi vé6i cac chét we ché phan tir nhé d diéu tri tinh trang nhiém virut

cum (Stevaert, A. & Naesens, L, Medicinal Research Reviews 2016, 36, 1127-1173).
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Nam 2018, baloxavir marboxil (Xofluza), chét tc ché endonucleaza phu thudc mii (cap-
dependent endonuclease-CEN), da dugc thong qua & My va Nhit Ban dé didu tri cim
A va cim B. Baloxavir marboxil 14 mét tién dugc chit ma duoc chuyén hoéa thong qua
qué trinh thuy phan thanh dang c6 hoat tinh ctia n6, baloxavir. Baloxavir Gc ché
endonucleaza phén tach protein polymeraza axit (polymerase acidic-PA) clia virut cim
din dén trc ché ARN virut. Tuy nhién, ching cim tr& nén khang thude & 2,2% ngudi
nhén ¢ thir nghiém giai doan 2 va & khoang 10% ngudi nhén trong thir nghiém giai doan
3, diéu nay 1a do cac dot bién I38T/M/F (Shinya O et al., Scientific Reports 2018, 8,
9633). Hon nita, baloxavir marboxil va thanh phan c6 hoat tinh ciia n6 baloxavir c6 do

sinh kha dung qua dudng miéng kém.

Do dd, rat can phat trién cac chat diéu tri mGi ma ¢ cac dic tinh sinh hoc

va/hodc dugce hoc dugce cai thién.
Ban chit k§ thuét ciia sang ché

Theo mét khia canh, sang ché dé cap dén hop chét c6 cong thure (I):

@,

hodc mudi, chat 6611g phan lap thé hodc solvat dugc dung cta chung, trong d6 Ry, Ro,

R3, R4, m, n, p, va G 1a nhu duge md ta chi tiét & day.

Theo mét khia canh, sang ché dé cap dén hop chét c6 cong thue (ID):

Q (Ra)p
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hozc mudi, cht ddng phén 1ap thé hoic solvat dugc dung cla chung, trong d6

Ri, R, R3, R4, m, 1, p, va G 1a nhu duge mo ta chi tiét & day.

Theo mot vai phuong an, hop chét c6 cong thic (1) hodc (II), hodc mudi, chit
ddng phén 1ap thé hoic solvat duge dung cua chung, 14 ¢6 cong thirc (I-1), (I-2), (I-3),
(II-1), (II-2), hodc (I1I-3), nhu duwgc mo ta chi tiét & day.

Theo mét khia canh khac, sang ché @& cap dén phuong phap diéu tri hoic phong

nglra cac bénh nhiém virut cum.

Theo mot vai phuong an, sang ché dé cap dén phuong phép diéu tri bénh ctim,
bao gdm cho dbi twong can diéu tri st dung mot lugng hiru hiéu dé didu tri ctia hop chét
¢6 cong thie (I) hodc (II), hodc mubi, chit déng phan 1ap thé hoic solvat duoc dung cua

chung.

Sang ché ciing d& cép dén dugc phim chira: (A) hop chét dwgc mo ta chi tiét &
day, nhu hop chit c6 cong thirc (I) hogc (II), hogc mudi, chat ddng phén lap thé hoic
solvat duoc dung ctia ching; va (B) chét mang hodc ta dugc duge dung. Kit chira hop
chit duoc mo ta chi tiét & day hodc mubi, chét dé)ng phan 14p thé hodc solvat duge dung

ctia chung va tiy y huéng dan st dung cling dugc cung cap.

Céc hop chit nhu dugc md ta chi tiét & day hodc mubi, chit déng phan lap thé
hodc solvat dugc dung ctia chung dugc dé xuit dung lam thudc. Céc hop chét nhu dugc
md ta chi tiét & day hoic mudi, chit ddng phan 1ap thé hoic solvat dugc dung ctia chiing
cling duoc dé xut dé san xuét thudc dé didu tri hodc phong ngira cac bénh nhiém virut

cum.

Céc hop chit nhu duge mo ta chi tiét & day hodc mubi, chit déng phan lap thé
hodc solvat dugc dung cua ching thé hién cac dic tinh duoc dong hoc va céc hoat tinh
sinh hoc t&t hon. Vi du, khong c6 tic dong cla thirc dn dén cac thong s6 dugc dong hoc
& khi cynomolgus: sinh kha dung qua duong miéng cua khi dugc dé d6i va khi dugc
cho &n déu 16n hon 50%. Do d6 cac hop chat nhu duge mo ta chi tiét & day hodc mudi,

chit ddng phan 1ap thé hodc solvat duge dung ctia chung cho thy céc loi ich 16n.

Mo ta van tat cac hinh vé
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Fig.1A va Fig.1B minh hoa hiéu qui chéng virut & mo hinh chudt bi nhiém
virut ctim PR/8/34. Fig.1A th& hién sy thay di khéi lugng co thé va Fig. 1B thé hién ty
16 phan tram sdng sét, khi hop chét B-1, hop chét C-1, Oseltamivir Phosphat hodc chét

dan dugc st dung.
M6 té chi tiét sang ché
Cdc dinh nghia

Dé sir dung & ddy, trir khi dugce chi ra rd rang theo cdch khéc, viéc st dung céac

thuat ngt sb it va thuat ngit tuong tu dugc dung dé chi 1a mot hodc nhiéu.

Nhu dugce st dung & dy, va trir khi dugce quy dinh theo céch khéc, cac thuit
ngit “khoang” va “xép xi,” khi dugc sir dung véi cac lidu, cac lwong hoic ty 1& phan
tram theo khdi lvong cua cdc thanh phan ctia ché pham hoic dang lidu, c6 nghia 1a liéu,
lwong hodc ty 16 phan tram theo khéi lwong ma dugc cong nhan béi ngudi c6 hiéu biét
trung binh trong linh vuc k§ thuat nay dé thu dugc tac dung duoc ly twong duong véi
tac dung thu duogc tu liéu, lugng hodc ty 1€ phén tram theo khéi luong dugce chi 3. Cu
thé 13, cac thuat ngtt “khodng” va “Xép xi,” néu duoc sir dung véi tri sb, bao gém sur
bién thién +15%, £10%, £5%, +4%, +3%, +2%, +1%, hodc £0,5% cua gia tri dugc chi
rd. Thuat nglt “khoang” mot gia tri hodc thong sd & day bao gdm (va mo ta) cac phurong
an ma d& cap dén ban than gi4 tri hoic thong s6 d6. Vi dy, phan md ta dé cap dén

“khoang X bao gobm cd mo ta “X”.

“Alkyl” nhu dugc sir dung & ddy duge ding dé chi va bao gbm, trir khi dugc
chi ra theo cach khac, chudi hydrocacbon hoa tri mot mach thing no (ttc 13, khéng phan
nhanh) hodc phin nhanh hoic dang két hop ciia ching, c6 s6 nguyén tir cacbon duge
chi & (tirc 13, Ci-Cio c6 nghia 1a mot dén 10 nguyén tir cacbon). Céc nhém alkyl cu thé
1a cac nhom c6 tir 1 dén 20 nguyén tir cacbon (“Ci-Cao alkyl”), c6 1 dén 10 nguyén tir
cacbon (“C1-C1o alkyl”), c¢6 6 dén 10 nguyén tir cacbon (“Cs-Cro alkyl™), c6 1 dén 6
nguyén tir cacbon (“C1-Cs alkyl”), c6 2 dén 6 nguyén tir cacbon (“C»-Cs alkyl™), hoidc
¢6 1 dén 4 nguyén tir cacbon (“Ci1-Cs alkyl”). Vi du v& c4c nhom alkyl bao gdm, nhung
khong chi gii han &, cdc nhém nhu metyl, etyl, n-propyl, isopropyl, n-butyl, t-butyl,
isobutyl, sec-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-dexyl, va nhém

tuong tu.
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“Xycloalkyl” nhu dugce st dung ¢ ddy dugc dung dé chi va bao gdm, trir khi
duoc chi ra theo cach khac, cAu trac hydrocacbon hoéa tri mot dang vong no, cé sb
nguyén tir cacbon dugc chi rd (tire 1a, C3-Cio ¢6 nghia 1a 3 dén 10 nguyén tir cacbon).
Xycloalkyl c6 thé bao gdm mot vong, nhu xyclohexyl, hodc da vong, nhu adamantyl.
Xycloalkyl bao gbm nhiéu hon mot vong c6 thé duoc ngung tu, spiro hoic ¢ cau ndi,
hodc hdn hop ctia ching. Cdc nhdm xycloalkyl cu thé 1a cac nhom c6 tir 3 dén 12 nguyén
tir cacbon trong vong. Xycloalkyl dugc wu tién 1a hydrocarbon vong c6 tur 3 dén 8
nguyén tr cacbon trong vong ("Cs-Cs xycloalkyl"), ¢6 3 dén 6 nguyén tir cacbon (“Cs-
Cs xycloalky!l”), hodc co tu 3 dén 4 nguyén tit cacbon trong vong ("C3-Cy xycloalkyl").
Vi du v& xycloalkyl bao gdm, nhung khong chi gi¢i han &, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl, norbornyl, va nhém tuong tu.

“Di vong” hoic “dang di vong” hodc “heteroxycloalkyl” hodc “heteroxyclyl”
duge dung dé chi nhém no hozic no mot phén, nhung khong thom, ¢6 tir 1 dén 10 nguyén
t&r cacbon trong vong, tot hon 1a tir 1 dén 8 nguyén tir cacbon, va t6t hon nira 1a tir 1 dén
6 nguyén tir cacbon, va tu 1 dén 4 nguyén tir khéc loai trong vong, tbt hon 13 tir 1 dén 3
nguyén tir khac loai, va t5t hon nita 1a tr 1 dén 2 nguyén tir khac loai duoc chon tir
nhém bao gém nito, lwu huynh, hodc oxy. Di vong bao gdbm mot vong hodc nhiéu vong
ngung tu, bao gdm hé vong ngung tu ¢6 cAu ndi va spiro. Trong hé vong ngung tu, mot
hodc nhiéu vong c6 thé 1a xycloalkyl, aryl hodc heteroaryl mién 14 diém gin két nay 1a
thong qua vong khong thom. Theo mdt phwong an, (cdc) nguyén ti nito va’hodc luu
huynh cua nhom di vong la tiy y dugce oxy hoa dé cung cAp cho cac gbe N-oxit, sulfinyl,

sulfonyl.

“Halo” ho#c “halogen” dugc ding dé chi cic yéu té ctia day nhom 17 ¢6 s6
nguyén tir nim trong khoang tir 9 dén 85. Cac nhom halo duge uu tién bao gdm céc gbe
flo, clo, brom va iot. Trong d6, mot gbe duge thay thé bang nhiéu hon mdt halogen, su
thay thé nay c6 thé dugc ding d& chi 1a bang cach st dung tién t6 tuong tmg véi s6 gbe
halogen dugc dinh kém, vi dy, dihaloaryl, dihaloalkyl, trihaloaryl dugc ding dé chi aryl
va alkyl duoc thé bang hai (“di”) hodc ba (“tri”) nhom halo, ma c6 thé 12 nhung khong
nhét thiét phai 1a cing mot halogen; do d6 4-clo-3-clophenyl la thudc pham vi cua
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dihaloaryl. Nhém alkyl trong d6 mdi hydro dugc thay thé bang nhom halo duge dugce
ding dé chi “perhaloalkyl.” Nhém perhaloalkyl dugc vu tién 14 triclometyl (-CF3).

“Mubi dugc dung” 1a cac mubi ma gitt lai dugc it nhat mot vai hoat tinh sinh
hoc cta hop chit tu do (khong mudi) va c¢6 thé dugc dung lam thudc hodc dugc pham
cho d6i twong. Céc mudi nhu vay, vi du, bao gém: (D) mubi cdng axit, dugc tao thanh
véi axit vO co nhu axit clohydric, axit hydrobromic, axit sulfuric, axit nitric, axit
phosphoric, va axit tuong ty; hodc dugce tao thanh véi axit hitu co nhu axit axetic, axit
oxalic, axit propionic, axit sucxinic, axit maleic, axit tartric va axit tuong tu; (2) cac
mudi duoc tao thanh khi proton axit c6 mit trong hgp chét gbc duge thay thé bang ion
kim loai, vi dy, ion kim loai kiém, ion kiém thd, hodc ion nhém; hodc két hop véi bazo
hitu co. Cac bazo hiru co chip nhin dugc bao gé)m etanolamin, dietanolamin,
trietanolamin va bazo twong tu. Cac bazo v6 co chdp nhan duge ma cé thé duoc st dung
cho cac mubi duge didu ché bao gdm nhom hydroxit, canxi hydroxit, kali hydroxit, natri
cacbonat, natri hydroxit, va bazo twong tu. Cac mudi duge dung c6 thé duoc diéu ché
in situ trong quy trinh san xuét, hoic bang cach cho hop chét da tinh ché theo séang ché
& dang axit hodc bazo tu do clia nd phan tng riéng véi bazo hodc axit hitu co hodc v

co thich hop, twong tmg, va phan tach mudi tao thanh trong 14n tinh ché tiép theo.

Thuat ngit “chit mang dwgc dung” dugc ding @8 chi mot thanh phan trong
duoc phim, khong phai hoat chét, ma khong doc d6i voi dbi twong. Chat mang duoc
dung bao g(‘A)m, nhung khéng chi gigi han &, dung dich dém, ta dugc, chét 1am bn dinh,

hodc chat bao quan.

Thuét ngit “ta dugc” nhu dugce st dung ¢ day c6 nghia la chét tro hoic khong
¢0 hoat tinh ma c6 thé duoc sir dung dé san xuét thudc hodc duogc phém, nhu vién nén
chira hop chit theo sang ché lam thanh phin c6 hoat tinh. Cac chit khic nhau c6 thé
duoc bao ham bai thuat ngir t4 dugce, bao ham nhung khong gidi han ¢ chét bt ky duoc
stt dung 1am chét gin két, chat gay ra, chit bao, chét trg nén/bao nang, kem hogc thube
xtrc, chét 1am tron, dung dich dé ding ngoai dudng tiéu hoa, cac nguyén liéu dung cho
vién nén nhai duoc, chat 1am ngot hodc chét tao huong, chét tao huyén phu/ chét tao gel,
hodc chét tao hat Am. Céac chit gén két bao gém, vi du, carbome, povidon, gdm xanthan,

V.V.; cac chét bao bao gém, vi du, xenluloza axetat phthalat, etylxenluloza, gom gellan,
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maltodextrin, chit bao tan trong rudt, vi du; cac chét trg nén/bao nang bao gém, vi du,

e
AR 20

canxi cacbonat, dextroza, fructoza dc (dc = “co thé nén truc tiép”), mat ong dc, lactoza
(anhydrat hodc monohydrat; tuy y két hop v6i aspartame, xenluloza, hodc xenluloza vi
tinh thé), tinh bdt dc, sucroza, v.v.; cac chét gdy rd bao gém, vi du, croscarmelloza natri,
gdm gellan, natri tinh bdt glycolat, v.v.; kem hodc thudc xtrc bao g@)m, vi duy,
maltodextrin, carrageenan, v.v.; Cac chét 1am tron bao gém, vi du, magie stearat, axit
stearic, natri stearyl fumarat, vi dy; cdc nguyén liéu cho vién nén nhai dugc bao gém,
vi du, dextroza, fructoza dc, lactoza (monohydrat, tuy y Kkét hop v6i aspartame hodc
xenluloza), v.v.; chét tao huyén phu/tao gel bao gém, vi du, carrageenan, natri tinh bot
glycolat, gom xanthan, v.v.; chat 1am ngot bao gdm, vi du, aspartame, dextroza, fructoza
dc, sorbitol, sucroza dc, v.v.; va chit tao hat w6t bao gém, vi du, canxi cacbonat,

maltodextrin, xenluloza vi tinh thé, v.v..

“Chét ddng phan 14p thé” hodic “cac chit ddng phén 1ap thé” dugc ding dé chi
cac hop chat ma khac nhau & tinh khong dbi xtng clia cac nguyén tir cAu tao nhu, nhung
khong chi gi6i han, & tinh khong di ximg ctia mot hogc nhidu tAm 1ap thé hodc lién
quan dén cau hinh cis hodc trans cta lién két cacbon-cacbon hoic lién két doi cacbon-
nito. Chit ddng phan 14p thé bao gdbm chit ddng phan dbi anh va chit ddng phan khong

d6i quang.

Nhu dugce st dung & day, thudt ngit “didu tri” hodc “viéc diéu tri” 1a phuong
phap thu duogc cic két qua c6 lgi hodc mong mubn ké ca cac két qua 1am sang. Vi dy,
cac két qua c6 lgi hoic mong mudn bao gdm, nhung khdng chi gi6i han &, mot hogc
nhidu két qua sau: lam gidm céc triéu ching do bénh, lam tang chét luong cude sdng
cta nhitng nguoi bi bénh, lam gidm lidu ding cta cac thube khac can dé diéu tri bénh,

lam cham su tién trién bénh, va/hodc kéo dai kha ndng song ctia doi tuong.

Nhu dugce str dung & day, thuat ngr “liéu hiru hiéu” hodc “lwgng hitu hiéu” cla
hop chét hodc mudi ctia chiing hodc dugc pham 1a lwong da dé thu dugc cac két qua c6
loi hoic mong mudn. Pé sir dung trong du phong, cic két qua c6 lgi hodic mong mudn
bao gbm cac két qua nhu loai trir hodc 1am giam nguy co, lam giam muc do nghiém
trong ctia bénh, hodc lam cham sy khdi phét cta bénh, bao gém cac triéu ching sinh

hoa, mo6 hoc va/hodc hanh vi ciia bénh, cac bién chiing cla né va céc kiéu hinh bénh
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hoc trung gian biéu hién trong subt qua trinh tién trién bénh. Dé sir dung trong didu tri,
céc két qua c6 loi hodc mong mudn bao gbm lam thuyén gidm, 1am nhe bét, 1am kém,
lam chdm hodc lam gidm mot hodc nhiéu triéu chimg ctia bénh, lam ting chét luong
cudc séng clia cac bénh nhan bj bénh, 1am giam liéu ctia cac thude can dé diéu tri bénh,
lam ting cudng tac dung cta thudc khac nhu thong qua viée hudng dich, 1am chdm sy
tién trién ctia bénh, va/hoic kéo dai kha ning séng. Theo mot vai phuong 4n, lugng hitu
hiéu 1a lugng dé lam cham su phét trién bénh. Theo mot vai phuong an, lwgng hiru hiéu
12 luong du dé ngdn ngira hogic 1am cham sy tai phat bénh. Lidu hitu hiéu c6 thé duge
str dung mot hodc nhiéu 14n. Dbi v6i cac muc dich cla sang ché, liéu hitu hiéu cua hop
chéit hodc mubi cua chung, hodc dugc phém 1a luong du dé thuc hién viéc diéu tri du
phong hodic chita bénh trurc tiép hoic gidn tiép. Puoc du dinh va dugc hidu 13 lidu hitu
hiéu cta hop chit hodc mudi cta ching, hoic dugc phim c6 thé hodc khong thé dat
duoc khi két hop véi thude, hop chét hodic duoc pham khac. Do do, “lidu hiru hiéu” ¢
thé duoc xem xét trong truong hop st dung mot hodc nhiéu chét diéu tri, va mot chét
don 1€ c6 thé duogc xem xét dugce str dung véi luong hitu hiéu néu, két hop véi mot hodc
nhidu chét khac, ¢6 thé hodc dat duoc két qua mong mubn.

Nhu duge str dung & ddy, thuét ngir “ddi twong” 14 dong vat c6 vii, ké ca nguoi.
Péi tugng bao gdbm, nhung khong chi gi6i han &, nguoi, bo, ngua, méo, ché, loai gam
nhim, hodc dong vt linh trudong. Theo mdt vai phuong an, d6i trong nay 1 ngudi.

Trir khi duoc chi ra theo cach khac, "gan nhu tinh khiét" c6 nghia 12 mot ché
phim chira khong qua 10% tap cht, nhu ché phdm chita it hon 9%, 7%, 5%, 3%, 1%,
0,5% tap chat.

Can hiéu ring cac khia canh va cac thay d6i duge mo ta & ddy cling c6 nghia
1a “bao gdm” va/hodc “vé co ban bao gém” céc khia canh va c4c thay abi.

Toan b céc tai lidu vien din, nhu cc cong b, patent, don yéu cau cap patent
va cac don yéu cau cip patent da dugc cong bd duge dwa vao diy biang cach vién din
toan bd.

Cdc hop chat

Theo mot khia canh, sang ché dé cap dén hop chét c6 cong thire (1):
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G\
O 9 Ry
0] N N/\/\l
R N N\N 0]
o ) \ //(Rz)m
(Ryn A M),

hodc mudi, chét déng phan lap thé hodc solvat dugc dung ctia chiing, trong d6:
mdi R; doc 1ap duge chon tir nhém bao gdm H va halo;

mdi Ry doc 1ap dugc chon tir nhém bao gém H va halo;

R3 dugce chon tir nhém bao gém H, halo, Me, CN, va P(O)Me;

mdi Ry ddc 1ap duge chon tir nhém bao gdm C1-Cs alkyl va C3-Cs xycloalkyl,
trong d6 hai gdc bt ky clia R4 tlly ¥ ciing v6i cac nguyén tir ma chiing gén vao tao thanh

C3-Cs xycloalkyl;

mdi n va m doc lap 12 0, 1, 2, 3, hodc 4;

plao, 1,2, hodc 3; va

G 1a H hoac dugc chon tir nhom bao gém C(O)R, C(O)OR, C(O)NR’R, C(R’)2-
0-C(O)R, C(R’)2-O-C(O)OR, va C(R”)-O-C(O)NR’R, trong d6

mdi R duoc chon tr nhém bao gdm Ci-Cs alkyl, phenyl, pyridyl, Cs-Cs
xycloalkyl, va vong di vong co tir 4 dén 6 canh chira mot dén hai nguyén tir khac loai
duoc chon tir nhom bao gdm N, O va S lam céc phan tir vong, trong d6 C1-Cs alkyl,
phenyl, pyridyl, C3-Cs xycloalkyl, va vong di vong ¢ tur 4 dén 6 canh ctia R tiy y duge
thé doc 1ap bé‘mg moOt hodc hai nhom thé duoc chon tir nhém bao gém H, halo, CN, OH,
NHa, C1-Cs alkyl, phenyl, Ci-C4 alkoxy, C1-Cs haloalkyl, va Ci-Cs haloalkoxy; va

mdi R’ doc 1ap duoc chon tir nhém bao gém H va Ci-Cs alkyl.

Theo mot vai phuong 4n, sang ché d& cap dén hop chat c6 cong thirc (I-1):
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(0]
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RS 4
1 S (I-1),

e

hodc mudi, chét déng phén lap thé hodc solvat dugc dung cua ching, trong d6 Ri, R,
Rs, R4, m, n, p, va G 1a nhu duge mo ta chi tiét & day cho cong thie (I).
Theo mdt vai phuong 4n, sang ché d& cap dén hop chét c6 cong thire (I-2):

G\O O

O A ANy
98¢
< |

(Ry)n A 1-2),

hoic mudi, chit ddng phén lap thé hoc solvat dugc dung cuia chiing, trong d6 Ry, n, va

G 1a nhu duge md ta chi tiét & ddy cho Cong thic ().
Theo mot vai phuong an, sang ché @ cap dén hop chit dugc chon tir nhém bao

gom:

10
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chét ddng phan lap thé hoic solvat duge dung cua ching.

, hodc mudi,

Theo mot vai phuong an, sang ché dé& céap dén hop chét c6 cong thic (I-3):
G\O O
O

N N
™ N\N/QO

Neg®
S

P ),

hodc mudi, chit ddng phén 1ap thé hodc solvat dwgc dung ctia chung, trong d6 G 1a nhu

duoc md ta chi tiét & day cho Cong thic (I).

Theo céc khia canh khéc, sang ché d& cap dén hop chit c6 cong thie (I1):



S dn,

hodc mudi, chit dé)ng phan lap thé hodc solvat dugc dung ctia ching, trong do:

mdi Ry doc 1ap duoc chon tir nhém bao g6m Hva halo;

mdi Ra ddc 14p duge chon tir nhém bao gém H va halo;

Rs1a P(O)Me; hodc P(O)Et;;

mdi Ry doc 1ap duoc chon tir nhém bao gdm Ci-Cs alkyl va C3-Ce xycloalkyl,
trong d6 hai gdc bét ky ciia Ra tlly ¥ cling v6i cac nguyén ttr ma chiing gén vao tao thanh
Cs-Csg xycloalkyl;

mdin vam doc 1ap 12 0, 1, 2, 3, hodc 4;

pla0, 1,2, hoac 3; va

G 1a H hoac dugc chon tir nhém bao gdm C(O)R, C(O)OR, C(O)NR’R, C(R*)2-
O-C(O)R, C(R”)2-O-C(O)OR, va C(R*);-O-C(O)NR’R, trong do6

mdi R dugc chon tir nhém bao gdm Ci-Cs alkyl, phenyl, pyridyl, C3-Ce
xycloalkyl, va vong di vong co6 tir 4 dén 6 canh chira mot dén hai nguyén tir khac loai
duoc chon tir nhém bao gff)m N, O va S lam céc phén tir vong, trong d6 Ci-Cs alkyl,
phenyl, pyridyl, C3-Cs xycloalkyl, va vong di vong ¢0 tur 4 dén 6 canh ctia R tiy y dugc
thé doc lap béng mot hoac hai nhém thé duogc chon tir nhém bao gém H, halo, CN, OH,
NH,, C;-C3 alkyl, phenyl, C;1-C4 alkoxy, C1-Cs haloalkyl, va C1-Cs haloalkoxy; va

mdi R’ doc 14p duge chon tir nhém bao gbém H va Ci-Cs alkyl.

Theo mot vai phuong an, sang ché d& cap dén hop chat c6 cong thirc (II-1):

12
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G\

5 o 9 (Ra)p
AN N/\/j
Rs N N\N (0]

GHLA 4
S (II-1),

hodc mudi, chit ddng phén 1ap thé hoic solvat duge dung cua chung, trong d6

R1, Rz, R3, R4, m, 1, p, va G 1a nhu dugc mo ta chi tiét & day cho Cong thuc (II).
Theo mot vai phuong an, sang ché d& cap dén hop chit c6 cong thic (I1-2):

C-:'\O 0]

O AN N/\
Ry hJ\N,/L\~V/C)
_— B
S

(R)n S (112)

hodc mudi, chit ddng phén 1ap thé hodc solvat duoc dung ctia ching, trong d6 Ri, n, Rs
va G 1a nhu duge mé ta chi tiét & day cho Cong thic (II).
Theo mdt vai phuong an, sang ché dé cap dén hop chét co6 cong thire (11-3):

G\O o

@) S N/\
Rs NN N\N)\/O

hodc mubi, chit ddng phan 14p thé hoic solvat dugc dung ctia ching, trong d6 R3va G

(I1-3),

]a nhu duge mé ta chi tiét & day cho Cong thire (1D).

Theo mdt vai phuong an, sang ché dé cap dén hop chét c6 cong thuc (I), (I-1),
(1-2), (I-3), (I1), (1I-1), (II-2), hogc (II-3), hoic mudi, chét ddng phan 1ap thé hogc solvat

duge dung cta ching, trong d6 G 1a hydro hodc dwgc chon tir nhém bao gdm:
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NH, NH, NH, NH;
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O 9 O 9 O > O b
NH, NH,
O ,va 0 .

Ché pham va dwoe pham

Dugc phim chira hop chét bat ky trong s& cac hop chét duge mb ta chi tiét &
day hodc mubi, chit déng phﬁn 18p thé hoic solvat dugce dung ctia chiing, duge bao gém
trong sang ché. Do d6, séang ché dé xuét dugc phim chtra hop chét nhu duge mo ta chi
tiét & day hodc mudi, chit ddng phan lap thé hodc solvat dugc dung ctia ching, va chat
mang hoic ta dugc dugce dung. Theo mot khia canh, mudi duoc dung la mubi cong axit,
nhu mubi duge tao thanh véi axit hitu co hodc vo co. Duge phém ¢ thé & dang thich
hop dé sir dung qua dudng miéng, trong khoang miéng, ngoai dudng tiéu héa, trong
miii, khu tri hodc qua dudng tryc trang hodc dang thich hop dé dung bang cach xong

hit.
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Hop chét nhu duoc mé ta chi tiét & day hodc mudi duge dung, chét dong phan
lap thé hoac chét d@)ng phan hd bién cta chung, c6 thé theo mot khia canh 13 & dang tinh
khiét va ché phim chtra hop chat & dang tinh khiét dugc mo ta chi tiét & ddy. Céc ché
pham chira hop chét nhu dwgc md ta chi tiét & day hodc mudi ctia chiing dugce dé cép,
nhu cac ché phim chtra cac hop chét gin nhu tinh khiét. Theo mot vai phuong 4n, ché
phém chtra hop chét nhu dugc mo ta chi tiét & ddy hogc mubi cia ching 14 & dang gén

nhu tinh khiét.

Theo mot phuong an, hop chét & day 1a cac hop chét téng hop duoc didu ché
dé sir dung cho ddi tugng. Theo mot phuong an khéc, cac ché phim duoc @& xuit chira
hop chét & dang gin nhu tinh khiét. Theo mot phwong 4n khéc, sdng ché bao gdm dugc
pham chtra hop chit dugc mo ta chi tiét & day hodc mudi, chét ddng phan 1ap thé hoic
solvat dugc dung ctia chiing, va chit mang dugc dung. Theo mdt phuwong an khac, cac
phuong phép st dung hop chét duge dé cap. Cac dang tinh khiét, dugc phim va phurong
phép st dung hop chét 1a thich hop cho hop chat bét ky hoic dang ctia chiing duge md
ta chi tiét & day.

Hop chit dugc mo ta chi tiét & day hodc mubi, chit ddng phan lap thé hoic
solvat dugc dung ctia chung, c6 thé dugc bao ché @ dung qua duong phan phdi c6 sin,
bao gdbm dudng miéng, niém mac (vi dy, miii, dudi ludi, &m dao, khoang miéng hodc
truc trang), ngoai duong tiéu hoa (vi dy, trong co, dudi da hodc trong tinh mach), dang
phan phéi khu trii hodc qua da. Hop chét hogc mubi ciia ching c6 thé dwgc bao ché véi
c4c chat mang thich hop dé tao ra cac dang phan phbi ma bao gbém, nhung khong chi
giéi han &, vién nén, vién nén thudn dai, vién nang (nhu vién nang gelatin ctng hogc
vién nang gelatin mém déo), vién nhén, vién ngdm dep, vién hinh thoi, gdm, dung dich
phén tén, thudc dan, thudc m&, thudc dép (cao dip), bot nhio, bot, bang, kem, dung
dich, miéng dén, sol khi (vi du thubc xit miii hogc thube xdng hit), gel, hdn dich (vi du
hdn dich 1éng chtra nude hodc khong chira nude, nhil twong dau trong nuéc hodc nhil

tuong 16ng nude trong dau), dung dich va cdn ngot.

Mot hodc mot vai hop chét duoc md ta & day hodc mudi, chit déng phan lap
thé hodc solvat dugce dung clia chiing, ¢6 thé duogc st dung dé bao ché ché phdm, nhur

dugc phédm, biang cach két hop mot hoic nhiéu hop chét, hoic mudi ctia chiing, nhu hoat
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chét v6i chat mang dugce dung, nhu céc duge pham dugc mb ta trén day. Tuy thudc vao
dang didu tri ctia hé ché pham (vi du, miéng dén qua da so v6i vién nén ding qua duong
miéng), ma chit mang c6 thé & cac dang khic nhau. Ngoai ra, cac dugc phim c6 thé
chira céc chét bao quan, chét hoa tan, chit 1am én dinh, chit 1am 4m lai, chét nhii tuong
hoéa, chét 1am ngot, chit nhudm, chét didu chinh, va cac mudi dé diéu chinh 4p suét tham
thau, dung dich dém, chét bao hoic chit chdng oxy héa. Ché phdm chtra hop chit ciing
¢6 thé chira cac chit ma c6 cac dic tinh diéu tri c6 gia tri. Dugc phém ¢6 thé duge bao
ché bang c4c phuwong phap bao ché d3 biét. Cac ché pham thich hop c6 thé dugc tim
hiéu, vi du trong tai liéu Remington’s Pharmaceutical Sciences, Mack Publishing

Company, Philadelphia, PA, 20" ed. (2000), dugc dua vao day bang cach vién din.

Hop chét hoic mubi, chét ddng phén 1ap thé hodc solvat dugc dyung cla ching,
nhu dugc md ta & day co thé duge st dung cho cac dbi twong & dang ché phim noi
chung ding duoc qua dudng miéng, nhu vién nén, vién nén dugc bao, va vién nang
chtra gel c¢6 vo ctiing hodc vo mém, nhil twong hoic hén dich. Vi du vé céc chit mang,
ma ¢6 thé dugc sir dung dé didu ché cac ché phdm nay, 12 lactoza, tinh bot ngd hodc dan
xuit cia nd, bot talc, stearat hoic mubi cta no, v.v.. Cc chét mang dugc dung dung
cho vién nang chura gel c6 vo mém 13, vi du, dau thuc vat, sap, chét béo, poly-ol 1éng
va ban rén, va v.v.. Ngoai ra, dugc pham c6 thé chtra cac chit bao quan, cac chit hoa
tan, cAc chat 1am 6n dinh, chét 1am 4m lai, chit nhii hoa, chét 1am ngot, chét nhudm,
chét didu chinh, va mudi dé diéu chinh ap suit thim thiu, dung dich dém, chét bao hoic
chét chéng oxy héa.

Hop chét bt ky trong 36 cac hop chét duge mo ta & day hodc mudi, chat dong
phan lap thé hodc solvat dugc dung ctia chung, ¢ thé dugc bao ché & dang vién nén &
dang lidu bét ky dugc mo ta, vi du, hop chat nhu duge md ta & day hodc mudi duoc
dung cda chung co thé dugc bao ché & dang vién nén 10 mg.

Phuwong phdp sir dung va st dung

Ngoai céac hop chit nhu duge mo ta & ddy, cac mudi duge dung, chét ddng phan

1ap thé, hydrat, solvat, va dugc pham va hdn hop chita cac hop chét nay, sang ché con

d& cap dén cac phuong phép st dung chung nhu duge mo ta thém & day.
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Céc hop chit co Cong thirc (I) va (IT), ké ca toan b cac cong thue (I-1), (I-2),
(I-3), (II-1), (I1-2), va (II-3), 1a cac chét wc ché chirc ning endonucleaza cla cdc virut
cim nhu dugc thé hién bai s6 lidu dugc dé cap ¢ day, va cac chét nay uc ché su tai ban
clia cac virut cam. Do d6, cac hop chét niy 1a hitu dung dé diéu tri hoic phong nglra
c4c bénh nhiém virut cim & ngudi.

Theo céc khia canh khéc, sang ché dé cap dén dugc pham chira hop chat c6
cong thirc (1) hodc (II), nhu hop chét ¢6 cong thie (I-1), (I-2), (I-3), (1I-1), (II-2), va (II-
3), dugc str dung véi it nhit mot chét mang hodc ta dugc dugce dung, tuy y dugc sir dung
v6i hai hodc nhiéu chét mang hodc ta dugc duge dung. Cac hop chét nay co thé dugc

str dung lam cac mudi dugce dung va céc hydrat.

Theo céc khia canh khéc, sang ché dé cap dén phwong phap didu tri d6i twong
bi nhiém ctim A, B hoic C, trong d6 phuong phap nay bao gbm cho dbi tuong can didu
tri st dung mot lugng hitu hi¢u cta hop chét c6 cong thire (I) hozc (II), nhu hop chét ¢
cong thue (I-1), (I-2), (I-3), (II-1), (II-2), hodc (II-3), hodc nhém phu hodc nhém cua
ching nhu dugc mo ta & day, hodc dugc phdm chira hop chét nay. Déi tugng 14 ngudi,
mic du cac hop chét va cac phuwong phap theo sang ché 1a thich hop dé diéu tri cac loai

khac ma c6 lién quan dén cim A, cim B, hodc cim C, ciing nhu 1a céc virut cim khac.

Céc hop chit nhu dugc mo ta & day, cac mudi dugc dung ctia ching, cic chét
déng phéan 1ap thé, cac solvat ctia ching, trc ché kha nang va cac dac tinh dugc chét @é
trc ché hodc phong ngira sy tai ban ctia virut cim, nhu duge chi ra boi s6 liéu thir nghiém
duoc dé cap dudi day, va do d6 duoc chi dinh dé diéu tri dé Gc ché su téi ban cua virut
ctim, cu thé 13 cim A, cim B hodc ciim C. Do d6, céc hop chét theo sang ché 1a hitu
dung dé diéu tri bénh truyén nhiém do virut cim gay ra, cu thé 1a cim A, cim B hodc
ciim C, dic biét 1 & cac ddi twong ngudi c6 hoic ¢6 nguy co méc bénh truyén nhiém
do virut cam. Vi du, cac ddi tuong c6 céc tinh trang bénh ¢ trude do co lién quan dén
cac bénh tu mién hodc cc bénh hd hap ma c6 thé tang 1én dang ké do nhiém ctim c6
thé dugc didu tri bang cac phuong phép hoic cac hop chét theo sang ché trude khi 6
biéu hién cac triéu chimg cia bénh nhiém cim. Theo céac khia canh khéc, dbi tugng diéu
trj 1a ddi trong dugc chan doan 12 ¢6 céc triéu chimg phi hop véi viée nhiém cim. Theo

mdt khia canh khéc, sdng ché dé cap dén viéc st dung cdc hop chat nhu duge mé ta ¢
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déy 1am céc chét didu tri. Cu thé 13, cac hop chét 12 thich hop dé dung didu tri ddi twong
6 hoidc cu thé 13 ¢6 nguy co cao bi nhiém virut cum, dic biét 1a cam A, cam B, hodc

cum C.

Theo céc khia canh khéc, séng ché @& cap dén phuong phép didu tri bénh do
virut cam gy ra, bao gdm cho ddi tuong cAn didu tri sit dung mot lugng hitu hi¢u dé
didu tri ctia hop chét c6 cong thire (I) hogdc (II) nhw duge mo ta & day, nhu hop chét c6
cong thire (I-1), (I-2), (I-3), (1I-1), (II-2), hodc (II-3), hogc mudi dugc dung, chit ddng
phén lap thé, solvat ctia chung. Theo mot sb khia canh, hop chit hodc mudi duge dung,
chét ddng phan 1ap thé, solvat ctia chung, duge st dung qua duong miéng. Theo mot
khia canh khéc, bénh nay duogc chon tir cim A, cum B, va cim C. Phuong phéap nay
thuong bao gdm cho d6i twong can didu tri sit dung mot lugng hitu hidu cta hop chét
nhu dugc mo ta & ddy, hodic duge phdm chira mot lugng hiru hiéu cta hop chét nay.
Hop chét nay c6 thé dwoc st dung bang phuong phép thich hop bét ky nhu cac phuong
phap dugc md ta ¢ day, va viéc st dung co thé dugc lap lai & cac khodng céach st dung
ma ¢6 thé dugc chon bai théy thubc. Theo mot vai khia canh, hop chét hodc dugc phém

dugc str dung qua dudng miéng.

Do d6, theo mdt khia canh khéc, sdng ché dé cép dén viéc sir dung hop chét c6
cbng thire (I) hodc (II), nhu hop chét c6 cong thuc (I-1), (I-2), (I-3), (II-1), (II-2), hodc
(I1-3), hodac mudi duogc dung, chét dé)ng phan lap thé, solvat ciia chung, dé san xuét
thudc. Theo mdt khia canh cu thé, thudc nay dugc dung dé diéu tri bénh nhiém virut

cum, dic biét la cim A, cum B, hodc cim C.

Hop chét theo sang ché co thé dugc sir dung ddng thdi véi, hodc trude hodc
sau, mdt hodc nhidu chét diéu tri. Hop chét theo séng ché c6 thé dugc sir dung riéng,
bang cling mot dudng dung hodc dudng dung khéc, hodc cung véi duge phim giéng
nhu (cc) chét diéu tri. (Cac) chét diéu tri thich hop dé dung véi cac hop chét theo sang
ché bao gdm cac chét chdng virut téc dong 1én cac virut cum, nhu cic chét e ché
neuraminidaza bao gém oseltamivir, peramivir, zanamivir va laninamivir, laninamivir
octanoat, va adamantan nhu amantadin va rimantadin. Ngoai ra, cic hop chét c6 thé

duoc két hop voi chit trc ché protein M2, chét trc ché polymeraza, chit tic ché PB2,
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favipiravir, fludase, beraprost, Neugene®, ribavirin, Flu Mist Quadrivalent®, Fluarix®

Quadrivalent, Fluzone® Quadrivalent, Flucelvax® va FluBlok® .

Theo mdt khia canh, sang ché dé cap dén san pham chira hop chét c6 cong thic
(I) hodc (II), nhur hop chét ¢6 cong thic (I-1), (I-2), (I-3), (II-1), (II-2), hodc (1I-3), hodc
mudi dugc dung, chét déng phan lap thé, solvat ciia chung, va it nhit mot chét diéu tri
khac & dang ché phdm két hop dé sir dung ddng thoi, riéng r& hodc lién tiép trong didu

tri.

Sang ché ciing dé cap dén chét didu tri dé ding trong phuong phép diéu tri bénh
nhiém virut do virut cim gay ra, cu thé 1a cum A, cim B hodc ctim C, trong dé chét
diéu tri nay dugc st dung véi hop chét ¢ cong thie (I) hodc (1), nhu hop chét ¢ cong
thire (I-1), (I-2), (I-3), (II-1), (II-2), hodc (1I-3), hodc mudi dugc dung, chit déng phan

1ap thé, solvat ctia chiing.

Sang ché ciing dé cap dén viée st dung hop chét c6 cong thire (I) hodc (II), nhu
hop chét c¢6 cong thire (I-1), (I-2), (I-3), (II-1), (II-2), hodc (IT-3), hodc mubi dugc dung,
chit ddng phén 1ap thé, solvat cia chiing, dé diéu tri bénh nhiém virut do virut cim gay
ra, cu thé 13 cim, nhu cim A, cim B hodc ciim C, trong d6 bénh nhan nay da duoc diéu
tri truée d6 (vi dy, trong vong 24 gid) bang chét didu tri khac. Sang ché ciing dé cap
dén viée st dung chét diéu tri khac dé diéu tri bénh nhiém virut do virut cim gay ra, cu
thé 1a cim A, cim B hoic cim C, trong d6 bénh nhan nay da dugc diéu tri trude do (vi
du, trong vong 24 gio) bang hop chét ¢6 cong thire (I) hodc (II), hodc mudi duoe dung,

chit ddng phén 1ap thé, solvat ctia chiing.

Theo mot khia canh, c4c chat dicu tri hdn hop duoc chon tir cac chat chong
virut duoc du dinh 1a hitu dung dé diéu tri cac bénh truyén nhiém do virut cum gy ra,
nhu cac chat trc ché neuraminidaza bao gém oseltamivir, peramivir, zanamivir va

laninamivir, va adamantan nhu amantadin va rimantadin.

Dugc phdm hozc hdn hop theo sang ché ding cho ngudi 1a phu thude vao thé
trong, do tudi va tinh trang bénh cia dbi tuong, r6i loan hodc bénh hodc mirc d6 nghiém
trong cda ching duoc diéu tri. Liéu hiru hiéu dugc x4c dinh boi thay thudc hodc thy

thudc 1am sang d€ ngin ngira, diéu tri hodc rc che sy tien trién ctia bénh hodc rdi loan.
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Céc dic tinh 1iéu néu trén 13 c6 thé chitng minh dugc trong céc thtr nghiém in
vitro va in vivo thich hop 1a st dung cac dong vat c6 vi, nhu chudt nhét, chubt céng,
cho, khi hodc cac co quan dugce tach ra, md va cac mau chuén bi cua ching. Sang ché
con d& cap dén cac quy trinh tao ra cac hop chit c6 cong thirc (I) va (II), nhu hop chét
c6 cong thue (I-1), (I-2), (I-3), (II-1), (II-2), hodc (II-3), dugc md ta & &ﬁy.

D& thuc hién sang ché, lugng hitu hidu dé didu tri ciia hop chét bat ky trong sb
céc hop chét theo sdng ché hodc hdn hop cia hop chit bat ky trong s& cac hop chét theo
sang ché hoic mudi dugc dung hodc este clia ching, dugc st dung thong qua phuong
phap bit ky trong s6 cac phuong phap thong thuong va chdp nhan duoc da biét trong
linh vuc k¥ thuat nay, riéng r& hodc két hop. Céc hop chit hodc ché phém c6 thé duoc
st dung qua duong miéng (vi dy, trong khoang miéng), dudi ludi, ngoai dudng tiéu hoa
(vi du, trong co, trong tinh mach, hodc duéi da), trong truc trang (vi du, nho thude dan
hodc dung dich rtra), qua da (vi dy, xung dién da) hodc bang cach xong hit (vi dy, bang
sol khi), va ¢ dang lidu rén, 16ng hodc khi, bao gbm vién nén hodc hon dich. Viéc st
dung nay c6 thé dugc tién hanh & dang liéu don vi don tly ¥ véi liéu phép lién tuc hodc
liéu phép dung liéu don. Dugc phim ciing c6 thé & dang nhii tuong dau hoic dung dich
phén tan két hop véi mubi wa chit béo nhu axit pamoic, hodc & dang ché phdm giai

phong kéo dai d& thoai bién sinh hoc dé st dung duéi da hoic trong co.

Lidu cua hop chét duge st dung cho ddi tuong (nhu ngudi) c6 thé khac nhau
tiy theo hop chét cu thé hodc mubi cua ching, phuong phap st dung, va bénh cu thé
duoc diéu tri. Luong hitu hidu ctia hop chit c6 thé, theo mot khia canh, 13 liéu héng
ngdy nam trong khodng tir 0,01 dén 100 mg/kg thé trong; theo mdt vai phuong én, lidu
nay nim trong khoang tir 0,05 dén 10,0 mg/kg thé trong, va theo mot vai phuong 4n,
lidu nay ndm trong khoang tir 0,10 dén 1,4 mg/kg thé trong. Dé sir dung cho ngudi ¢6
can ning 70 kg, theo mot vai phuong an, khoang lidu c6 thé ndm trong khoang tir 0,7
dén 7000 mg mdi ngay; theo mot vai phuong an, lidu nay nam trong khoang tir 3,5 dén
700,0 mg mdi ngay, va theo mot vai phuong an, lidu nay nam trong khoang tir 7 dén
100,0 mg mdi ngay. Lugng hodc lidu hitu hiéu cua hop chit theo sang ché co thé dugc
xac dinh bang cac phwong phap thong thuong, nhu 1dp mé hinh, thang lidu, hodic cac

thir nghiém 1am sang, c6 xét dén cac yéu td, vi du, phuong thire hodc dudong dung hodc
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phéan phéi duge chit, mic dd ning va qud trinh didn bién ctia bénh can diéu tri, tinh
trang sirc khoe cia ddi twong, tinh trang bénh va can ning. Lidu vi du 12 ndm trong
khoéng tr khoang 0,1 mg dén 10 g hang ngay. Vi du, khoang lidu duoc lay 1am vi du
dé ding qua dudng miéng 12 ndm trong khoang tlr khoang 5 mg dén khoang 500 mg
mdi ngdy, va liéu str dung qua dudng tinh mach duoc 14y 1am vi du 12 nm trong khoang
ir khoang 5 mg dén khoang 500 mg mi ngay, mdi liéu tiry thudc vao céc thong s duge

dong hoc.

Hop chit hoac dugc phém theo sang ché c6 thé dugce st dung cho dbi tuong
theo phac db ding liéu hitu hiéu trong mdt khoang thoi gian mong mudn, nhu it nhit
khoéang 1 thang, it nhit khoang 2 thang, it nhit khoang 3 thang, it nhét khoang 6 thang,
hogc it nhit khoang 12 thang hoic l1au hon, ma theo mot vai phuong 4n c6 thé trong
sudt cudc doi ctia dbi twong. Theo mot phuong 4n, hop chét dugc st dung hing ngay
hodc theo phéc dd gian doan. Hop chit c6 thé duge sir dung cho ddi twong lién tiép (vi
du, it nhat mot 1dn mot ngdy) trong mot khoang thoi gian. Tén suét dung liu ciing c6
thé 12 it nhit mot 1an mot ngay, vi du, khodng mot 1An mot tudn. Tn sudt ding lidu c6
thé 1a nhiéu hon mét 1an mot ngay, vi du, hai hodc ba 1an mot ngay. TAn suét dung liéu
ciing c6 thé 1a gian doan, ké ca ‘ky nghi dung thudce’ (vi dy, ding liéu mot 1an mot ngay
trong 7 ngay sau d6 khong dung lidu trong 7 ngay, lap lai trong khoang thoi gian 14
ngay bat ky, nhu khoang 2 thang, khoang 4 thang, khoang 6 thang hodc nhiéu hon 6
thang). T4n sudt ding lidu bét ky trong s§ céc tAn sudt ding liéu co thé st dung hop
chét bit ky trong s cac hop chit dugc mo ta & ddy cing véi lidu ding bét ky trong sb

cac liéu dung dugc mo ta & day.
San pham san xudat va kit

Sang ché con dé cap dén san phdm san xudt chira hop chét theo sang ché hoic
muébi ctia ching, duge phdm, va céc lidu don vi duge mo ta & day trong bao géi thich
hop. Theo cac phuong an nhét dinh, san phim san xuat 14 dé dung trong phuong phép
bat ky trong s6 cac phwong phap dugc md ta & ddy. Bao géi thich hop 1a da biét trong
linh vuc k§ thudt nay va bao g@)m, vi du, 1o, binh, 6ng tiém, chai, ca, bao goi déo va

dang tuong tu. San pham san xuat c6 thé con dugce vo trung va/hodc han kin.
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Sang ché con d& cap dén kit dé thuc hién cac phuong phap theo sang ché, ma
chira mot hodc nhiéu hop chét duoc md ta & day hodc dugc phdm chtra hop chét duoc
md ta & day. Kit c¢6 thé str dung hop chét bt ky trong s6 cac hop chét duge mo ta & day.
Theo mdt phuong én, kit st dung hop chét duge mo ta & day hoic mudi duge dung ctia
ching. Kit ¢o thé dugc st dung cho mot hodc nhiéu cach ding duge mo ta & day, va do

do, c6 thé bao gdm hudng din diéu tri bénh duge mo ta & day.

Kit thudong bao gdm bao géi thich hop. Kit ¢6 thé bao gdbm mot hodc nhiéu db
chtra chira hop chat bat ky duge mo ta & ddy. Mdi thanh phin (néu c6 nhidu hon mot
thanh phan) c6 thé dugc bao goi trong cic dd chira riéng hodc mot vai thanh phan cé
thé duge két hop trong mot dd chira noi ma dam bao thoi han sit dung va phan tng

chéo.

Kit c6 thé 1a dang lidu don vi, bao géi s6 luong 16n (vi du, bao géi da liéu) hoic
lidu don vi nhé. Vi dy, kit ¢6 thé duoc d& cap ma chira céc lidu thich hop cia hop chit
nhu dwoc mo ta & ddy va/hodc dugc chit thir hai hitu dung dé diéu tri bénh duge mo ta
chi tiét & day (vi du, tang huyét ap) dé didu tri hiéu qua ddi trong trong mot khoang thoi
gian kéo dai, nhu khoang thoi gian bat ky trong s6 mot tudn, 2 tudn, 3 tudn, 4 tuén, 6
tuan, 8 tudn, 3 thang, 4 thang, 5 thang, 7 thang, 8 thang, 9 thang, hodc nhiéu hon. Kit
cling c6 thé bao gdm nhidu 1idu don vi ciia hop chét va huéng dn sir dung va duge bao
g6i voi luong di dé bao quan va st dung trong céc nha thudc (vi du, nha thudc bénh

vién va nha thude hdn hop).

Kit c6 thé tuy y bao gdm huéng dan st dung, thuong 1a t& huéng dan sir dung,
mic du phuong tién luu trit dién tr (vi dy, dia tir hodc dia quang) chira hudng dan st
dung ciing ¢6 thé chap nhan dugc, c6 lién quan dén viéc str dung (c4c) thanh phan cia
cac phuong phép theo sang ché. Cac huéng dan sir dung duge bao gdm trong kit thudng
bao gém thong tin vé c4c thanh phan va sir dung chiing cho d6i tuong.

Theo mot vai phuong 4n, sang ché d& cap dén céac hop chét chira selen vi/hoic
phosphin.

Trong sb cac phuong an duoc dé cap la:

Phuong an 1. Hop chét c6 cong thiic (A):
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) \ —(Rz)m
%K Y
(Rq)n A

Cong thuc A

hodc mubi hodc solvat dugc dung cta chiing, trong do:
Ry doc lap dugc chon tir H va/hodc flo, n = 0-4;

R» ddc 14p duge chon tir H va/hodc flo, n = 0-4;

R3 duoc chon tir H, F, CI, Br, Me, CN, va P(O)Me2;
R4 doc lap duogc chon tir Me va/hodc flo, p = 0-3;

G 1a H hodc 1a nhém duge chon tir C(O)R, C(O)OR, C(O)NR’R, C(R”)2-O-
C(O)R, C(R*)-OC(O)OR, va C(R’)2-O-C(O)NR, trong d6 mdi R 1a nhém duoc chon
tir C1-Cs alkyl, phenyl, pyridyl, C3-Cs xycloalkyl, va vong di vong ¢6 tir 4 dén 6 canh
chtra mot dén hai nguyén tr khac loai dugc chon tir N, O va S lam cac ph?m tir vong; va
mdi R tiy ¥ duoc thé bé‘mg mot hodc hai nhém duoc chon tir H, halo, CN, OH, amino,
C1-C3 alkyl, phenyl, Ci-C4 alkoxy, C1-Cs haloalkyl, va C1-Cs haloalkoxy; va mdi R’ doc
1ap dugc chon tir nhém bao gém H va C1-Cs alkyl.

Phuong 4n 2. Hop chit theo phuong 4n 1, trong 46 G = H, hozc mudi hodc

solvat dugc dung cta chung.

Phuong 4n 3. Hop chit theo phwong 4n 1, trong d6 G = C(O)R, C(O)OR,
C(O)NR’R, C(R*),-O-C(O)R, C(R)2-O-C(O)OR, va C(R’)2-O-C(O)NR, trong do6 mdi
R 1a nhém duge chon tir C1-Cs alkyl, phenyl, pyridyl, C3-Cs xycloalkyl, va vong di vong
6 tir 4 dén 6 canh chira mot dén hai nguyén tr khac loai dugce chon tr N, O va S lam
cac ph?m tr vong; va mdi R tiy ¥ duoc thé béng mot hodc hai nhém dugc chon tir H,
halo, CN, OH, amino, Ci-Cs alkyl, phenyl, Ci-C4 alkoxy, Ci-C3 haloalkyl, va Ci-Cs
haloalkoxy; va mdi R’ ddc 1ap dugc chon tir nhom bao gé)m H va C;-Cs alkyl, hodc

mudi hodc solvat dugc dung ctia chung.
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Phuong 4n 4. Hop chét theo phwong 4n 1, trong d6 G = C(O)R, C(O)OR,
C(R)2-O-C(O)R, va C(R’)2-O-C(O)OR, trong d6 mdi R 13 nhém duoc chon tir Ci- Ce
alkyl, phenyl, pyridyl, Cs - Cs xycloalkyl, va vong di vong c¢6 tir 4 dén 6 canh chira mot
dén hai nguyén ttr khic loai dugc chon tir N, O va S 1am cac phén tir vong; va mdi R
tuy y dugce thé béng mdt hodc hai nhom dugce chon tir H, halo, CN, OH, amino, C1-Cs
alkyl, phenyl, Ci-C4 alkoxy, Ci- Cs haloalkyl, va Ci-C3 haloalkoxy; va mdi R’ doc 1ap
dugc chon tir nhom bao gém H va C1-Cs alkyl, hodc mudi hoic solvat dugc dung cla

ching.

Phuong 4n 5. Hop chét theo phuong 4n 1, trong d6 G = C(O)R, C(O)OR, CHa-
O-C(O)R, va CH,-O-C(O)OR, trong d6 mdi R 1a nhém duoc chon tir C1-Cs alkyl va
mdi R tly y duge thé bang mot nhém duge chon tir H, halo, CN, OH, amino, hodc mudi

hodc solvat dugc dung ctia chung.

Phuong 4n 6. Hop chat theo phuong 4n 1, trong d6 hop chét nay c6 cong thirc

G\O 0

oﬂNAﬁ(R4)p
R3 NS N\N)\/O

R )n\/\ 4
(R A

Cong thuc B
, hodc mubi hodc solvat dugc dung cua chung.

Phuong 4n 7. Hop chit theo phuong 4n 6, trong d6 Ry ddc 14p duge chon tir H
va/hoic flo, n = 0-4; Ry dodc 14p duoce chon tir H va/hodc flo, n = 0-4; R3 dugc chon tir
H, F, Cl, Br, Me, CN, va P(O)Me; G 1a H hodc nhém duge chon tir C(O)R, C(O)OR,
C(O)NR’R, C(R’)-O-C(O)R, C(R")2-O-C(O)OR, va C(R’)2-O-C(O)NR, trong do6 mdi
R 1a nhém duge chon tir C1-Ce alkyl, phenyl, pyridyl, Cs-Cs xycloalkyl, va vong di vong
¢6 tr 4 dén 6 canh chira mot dén hai nguyén tir khac loai dugc chon tir N, O va S 1am
cac phén tr vong; va mdi R tuy y duoc thé béng mot hodc hai nhém dugc chon tir H,

halo, CN, OH, amino, Ci-Cs alkyl, phenyl, C1-Cs alkoxy, Ci-C3 haloalkyl, va Ci-Cs
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haloalkoxy; va mdi R> doc 1ap dugc chon tir nhém bao gém H va Ci-Cs alkyl, hodc

muoi hodc solvat dugc dung ctia chiing.

Phuong 4n 8. Hop chét theo phwong 4n 1, trong d6 hop chét nay c6 cong thirc

G\O 0
psse
N N\g)\,o

s
(Ry)n A
Cong thirc C

Ri doc 1ap dugc chon tir H va/hodc flo, n = 0-4; G 1a H hodc nhém duge chon
tr C(O)R, C(O)OR, C(O)NR’R, C(R’)2-O-C(O)R, C(R’)-O-C(O)OR, va C(R’)2-O-
C(O)NR, trong d6 mdi R 12 nhém duge chon tir Ci-Cs alkyl, phenyl, pyridyl, C3-Cs
xycloalkyl, va vong di vong ¢6 tur 4 dén 6 canh chira mot dén hai nguyén tir khac loai
duoc chon tir N, O va S 1am céc phan tir vong; va mdi R tuy y dugc thé bang mét hodc
hai nhém dugc chon tir H, halo, CN, OH, amino, C;-C3 alkyl, phenyl, Ci-C4 alkoxy, Ci-
Cs haloalkyl, va C1-Cs haloalkoxy; va mdi R* ddc 1ap dugc chon tr nhém bao gdm H

va C1-C; alkyl, hodc mudi hodc solvat dugc dung ciia ching.
Phuong 4n 9. Hop chat theo phuong 4n 8, trong d6 hop chét nay c6 cong thirc

G\
@)

@) X N
N N\N/@

A

Cong thtrc D

G 14 H hodc nhom duoc chon tr C(O)R, C(O)OR, C(O)NR’R, C(R’)2-O-
C(O)R, C(R*)2-O-C(O)OR, va C(R*)2-O-C(O)NR, trong d6 mdi R 14 nhém duge chon
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tir C1-Cs alkyl, phenyl, pyridyl, C3-Cs xycloalkyl, va vong di vong c6 tir 4 dén 6 canh
chtra mot dén hai nguyén tr khac loai dugc chon tir N, O va S lam céc ph?ln tir vong; va
mdi R tuy ¥ duge thé béng mot hodc hai nhém duoc chon tir H, halo, CN, OH, amino,
C1-Cs alkyl, phenyl, C;-C4 alkoxy, C1-Cs haloalkyl, va C;-Cs haloalkoxy; va mdi R’ doc
1ap dugc chon tir nhém bao gém H va Ci-C;s alkyl, hodc mudi hoic solvat dugc dung

cua chung.

Phuong 4n 10. Hop chit theo phwong 4n 9, trong 6 G = C(O)R, C(O)OR,
CH2-0-C(O)R, va CH,-O-C(O)OR, trong dé mdi R 1a nhém duge chon tr Ci- Cs alkyl
va mdi R tuy y duoc thé béng mot nhom duoc chon tir H, halo, CN, OH, amino, hodc

muoi hoac solvat dugc dung cta chung.

Phuong 4n 11. Dugc phdm chira hop chét theo phwong 4n 1, hodc mubi va

solvat dugc dung cia ching, va mot hodc nhiéu chét mang dugc dung.

Phuong 4n 12. Phuong phép diéu tri bénh ctim, trong d6 phuong phép nay bao
gdm cho ddi tugng can didu tri sir dung mot lugng hitu hiéu cua hop chét theo phuong

an 1, hodc muoi va solvat dugc dung cua ching.

Sang che con dugce hiéu bang céach vién dan dén cac vi du dudi ddy, ma duge

d& cap bang cach minh hoa va khong duge hiu 1a 1am gi6i han séng ché.
Vi du thwce hién sang ché
Cdc vi dy tong hop

Céc chét phan (mg va cic solvat str dung duéi ddy c6 thé thu dugc tir cac ngudn
trén thi truong. Phd 'H NMR dugc ghi nhén trén thiét bi Varian IIT plus 300 MHz va
TMS duge st dung 1am chat chudn noi. Céc dinh quan trong duoc 1ap bang theo thir ty:
sb boi (s, vach don; d, vach kép; t, ba vach; q, bdn vach; m, da vach; br s, vach don
rong), (cac) hang sb lién két tinh theo Hertz (Hz) va sb proton. Cac két qua do phd khéi
duge thé hién duéi dang ty 16 cua khdi luong so véi dién tich, sau d6 1a d6 nhidu twong
dbi ctia mdi ion trong d4u ngodc don, phan tich do phd khdi ion héa phun dién (ESI)
duoc tién hanh trén thiét bi do phdi khdi bén cuc trén Agilent LC/MSD 1200 Series
(Cot: Welchrom XB-C18 (50 x 4,6 mm, 5 um); T = 30°C; tdc d6 dong = 1,5 ml/phut.

Buéce song phat hién: 214 nm.
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C4c thuat ngit “dung mdi”, “dung mdi hitu co tro”, hodc “dung moi tro” dugc
ding dé chi dung moi tro trong céac diéu kién ctia phan tmg dugc mo ta di kém bao gdm,
vi dy, benzen, toluen, axetonitril, tetrahydrofuran (“THF”), dimetylformamit (“DMF”),
etyl axetat (EA hodc EtOAc), diclometan (DCM), dietyl ete, metanol, pyridin, axit
formic (FA) va chét twong tu. Trir khi dugc quy dinh rd theo cach khéc, cc solvat duge
sir dung trong céc phan tng theo sang ché 1a céc solvat hitu co tro, va cdc phan Gng

duoc tién hanh trong diéu kién khi tro, tdt hon 14 nito va argon.
Vidul

Téng hop 12-(7,8-diclo-6, 11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]Joxazino[3,4-c]pyrido[2, 1-f][1,2,4]triazin-6,8-dion (A-
1)

F 1A \©i \©ié
COOH 2 L 20N COOH

SeH

Tal w _H
SN COOH 0

Se

| NaBH, MsCI/TFA Se
K2003
X N\NJ\/O LiCl, DMF X N\N)\/O
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So dd 1. Tong hop A-1

Tdng hop 4,5-diclo-3-hydroxyisobenzofuran-1(3H)-on (3)

F F OH
F\©\ 1. LDA F
B (@]
COOH 2. DMF
0
1 3

B4 sung tir tir dung dich chtra axit 3,4-diclobenzoic (3 g, 0,019 mol) trong THF
(5 mL) vao dung dich chta LDA (4,8 g, 0,045 mol) trong THF (15 mL) & nhiét d9 -
40°C. Khudy phan tng & nhiét d -40°C trong 1 gid, va DMF (3,45 g, 0,047 mol) dugc
bd sung tir tir, 6 mol/L axit clohydric trong nudc (20 mL) duogc bd sung vao hdn hop
phan g, va sau do6 tach 16p hitu co va 16p chira nude. Chiét 16p chira nuée thu duge
bang etyl axetat (30 mL). C4c 16p hitu co duge két hop va cb dé thu dugc hop chat tho
3 (3,55 g), hop chét nay dugc st dung trong bude tiép theo ma khong can tinh ché thém.
MS theo 1y thuyét: 186; MS theo thuc té: 185 ((M - H]").

Tbng hop 4,5-diclo-3-(phenylselanyl)isobenzofuran-1(3H)-on (5)

SeH

B& sung hop chét 4 (2 g, 12,5 mmol) va axit D-camphorsulfonic (0,7 g, 3
mmol) vao dung dich chira hop chét 3 (3,5 g, 19 mmol) trong toluen (20 mL). Khudy
hdn hop & 60°C qua dém va sau d6 1am lanh dén 5°C. B sung dung dich nuéc natri
hydroxit (7 mL, 2 M) vao dung dich phan trng. Nhiét d6 dugc tang dén 25°C. Dung dich
phan tmg dugc chiét bang toluen (30 mL). Cd céc 16p hitu co thu duge trong diéu kién
ap sudt giam, tinh ché bang sic ky cot nhanh trén silicagel (PE: EA =5:1) dé thu dugc
hop chét 5 (3 g, hiéu sudt 50%) du6i dang chat rin mau tring. 'H-NMR (400 MHz,
CDCl): 7,48-7,46 (d, J= 6,8 Hz, 2H), 7,42-7,34 (m, 1H), 7,30-7,16 (m, 4H), 6,97 (s,
1H). MS theo ly thuyét: 326; MS theo thyc té: 325 (M - H]).

Téng hop axit 3,4-diclo-2-((phenylselanyl)metyl)benzoic (7)
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Khudy dung dich chira nhdm clorua (0,8 g, 414 mmol) trong toluen (20 mL) &
nhiét @ 0°C. Sau d6 bd sung nhé giot hop chét 6 (0,8 g, 6 mmol) trong toluen (3 mL)
vao dung dich phan tng, va nhiét do duoc ting dén 25°C. Dung dich chtra hop chat 5
(1,5 g, 4,6 mmol) trong toluen (5 mL) dugc bd sung tir tlr vao dung dich phan tmg, va
khudy hdn hop & 25°C trong 2,5 gid. Sau khi bd sung dung dich nuéc axit sulfuric 15%
(5 mL), khiy hdn hop phan tng thu dugc va tach 16p hitu co va co trong didu kién ép
suét giam dé thu duoc hop chit 7 (2 g) dudi dang chit rin mau vang, hop chit nay dugc
st dung trong budc tiép theo ma khong can tinh ché thém. MS theo 1y thuyét: 328; MS
theo thue té: 327 ([M-H]).

Téng hop 7,8-diclodibenzo[b,e]selenepin-11(6H)-on (8)

F
F Se‘@ F S¢
O e (D
c o)
8

OOH
7

Axit polyphosphoric (20 g) dugc khudy & 80°C va hop chat 7 (2 g, 4,6 mmol)
duge bd sung vao d6. Nhiét do duge ting dén 120°C va phan tmg duoc giit trong 3 gio.
Dung dich phan trng dugc 1am ngudi xubng 80°C, va nude (10 mL) duge bd sung tir ti.
Sau d6 1am ngudi tiép dung dich phan ting dén 30°C, va nude (20 mL) dugc bd sung.
Hon hop thu duoc duge chiét bang etyl axetat (30 mL). Lép hitu co duge chung cit ra
trong diéu kién ap suét giam va sau d6 tinh ché bing sic ky cot nhanh trén silicagel (PE:
EA =50:1) d& thu dugc hop chit 8 (560 mg, hiéu suit 36%) dudi dang chét rin mau
nau. 'H-NMR (400 MHz, CDCls): 88,09 — 8,07 (m, 1H), 7,40 - 7,18 (m, 3H), 7,00 —
6,97 (m, 2H), 4,04 (s, 2H); MS theo ly thuyét: 310; MS theo thuc té: 311 ([M+H]).

Tbng hop 7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-ol (9)
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B sung NaOH (2 mg) va NaBHj (24 mg, 0,65 mmol) vao dung dich chira hop
chét 8 (560 mg, 1,8 mmol) trong 2-propanol (5 mL) va H>O (1,0 mL). Hon hop phan
tmg duge khudy & 40°C trong 2 gids va lam ngudi xudng 25°C. Nuée (10 mL) dugce bd
sung vao hdn hop phén ung, va nude va HCI duoc bd sung dé diéu chinh hdn hop phan
tng dén pH = 6~7. Hon hop thu dugc duge chiét bang EA (30 mL) va tinh ché bang sic
ky cdt nhanh trén silicagel (PE:EA = 10:0~10:1) d8 thu duogc hop chét 9 (460 mg, hiéu
suét 80%) dudi dang chét rdn mau vang. "H-NMR (300 MHz, CDCls): 87,68 - 7,66 (d,
J=17,5Hz, 1H), 7,29 - 7,22 (m, 3H), 7,15 - 7,05 (m, 2H), 6,21 — 6,21 (d, /= 1,8 Hz,
1H), 4,48 (s, 2H), 2,49 — 2,48 (d, J=2,7 Hz, 1H); MS theo ly thuyét: 312; MS theo thuc
té: 311 ([M - H]).

Téng hop 7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-yl metansulfonat

F F
Se MsCUTFA Se
F&/‘ [ — (D
OH OMs
10

9

(10)

B6 sung TEA (194 mg, 1,9 mmol) vao dung dich chtra hop chét 9 (200 mg,
0,64 mmol) trong DCM (15 mL) & 0°C, sau d6 MsCl (111 mg, 0,96 mmol) dugc bd
sung trong moi trudong khi No. Khudy phan ting & 0°C trong 2 gid. Pha lodng phan tng
bing DCM (20 mL), rira bang HCI (1N, 10 m1*3), dung dich nuéc mudi. Lam kho pha
hitu co trén NaaSOs, loc va loai bé dung méi trong diéu kién ap sudt giam dé thu dugc
hop chit thd 10 (175 mg), dudi dang diu mau vang, ma duoc st dung truc tiép trong

buée tiép theo ma khong can tinh ché thém.

Téng hop 7-(benzyloxy)-12-(7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-
y1)-3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion
(12)
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B sung K»CO3 (82 mg, 0,596 mmol) vao huyén phut chita hop chat 10 (130
mg, 0,397 mmol) trong MeCN (10 mL). Sau khi khudy & nhiét do phong trong 1 gio,
hop chét tho 11 (232 mg, 0,596 mmol, dugc tao ra theo cach twong tu nhu dugc mo ta
trong JP5971830B1) dugc bd sung, sau d6 hdn hgp phan tmg dugc khudy & nhiét do
trong phong qua dém. Pha lodng phan (g bang EA (30 mL), ria bang nudc va dung
dich nuc mubi, va b trude khi dugc tinh ché bang HPLC diéu ché @ thu dugc hop
chét 12 (85 mg, hiéu suit 34,4%) duéi dang chét rin mau vang. MS theo Iy thuyét: 621;
MS theo thyc té: 622 (M + H].

Tbng hop 12-(7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion  (A-
1)

OBn O OH O
O @)

xN- )\/0 LiCl, DMF N~ )\/0

Bb sung LiCl (34 mg, 0,8 mmol) vao dung dich chira hop chit 12 (50 mg, 0,08

mmol) trong NMP (1,5 mL) & 80°C qua dém. Dung dich phan mg dugc lam ngudi
xudng nhiét d6 trong phong va tinh ché bang HPLC diéu ché dé thu dugc hai phan doan
chtta A-1 (P1, 7 mg va P2, 7 mg) dudi dang chit rin mau vang nhat. Mdi A-1-P1 va A-
1-P2 déu 1a hdn hop ctia hai chit ddng phan khong dbi quang.

A-1-P1: "H-NMR (400 MHz, CDCls): §7,31-7,22 (m, 2H), 7,14-6,98 (m, 3H),
6.93-6,89 (m, 1H), 6,72-6,70 (d, J= 7,6 Hz, 1H), 6,08-6,06 (d, J= 7,6 Hz, 1H), 5,34 (s,
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1H), 5,18-5,14 (m, 1H), 4,71-4,66 (m, 2H), 4,10-4,03 (m, 2H), 3,86-3,82 (m, 1H), 3,66-
3,60 (m, 1H), 3,52-3,46 (m, 1H), 3,07-3,00 (m, 1H). LCMS [pha d0ng: t&r 95% nudc
(0,1% TFA) va 5% axetonitril dén 5% nude (0,1% TFA) va 95% axetonitril trong 6
phit, cubi ciing trong cac diéu kién nay trong 0,5 phut] d tinh khiét 1a >95%, Rt =
3,604 phut; MS theo ly thuyét:531; MS theo thuc té: 532 (IM+17").

A-1-P2: '"H-NMR (400 MHz, CDCl3): 87,36-7,18 (m, 4H), 6,93-6,89 (m, 2H),
6,64-6,61 (m, 1H), 6,20-6,17 (d, J = 8 Hz, 1H), 5,45-5,41(m, 1H), 5,17 (s, 1H), 4,57-
4,51 (m, 2H), 4,13-4,08 (m, 2H), 3,80-3,76 (m, 1H), 3,61-3,56 (m, 1H), 3,47-3,42 (m,
1H), 2,77-2,72 (m, 1H), LCMS [pha dong: tir 70% nudc (0,1% TFA) va 30% axetonitril
dén 30% nudc (0,1% TFA) va 70% axetonitril trong 6 phut, cubi cung trong cac diéu
kién nay trong 0,5 phtit] do tinh khiét 1a >96%, Rt = 3,276 phut; MS theo 1y thuyét:531;
MS theo thuc té: 532 (M+17).

Hon hop chit ddng phan lap thé (bao gdm, vi dy, mdt cip chét ddng phan dbi
anh hodc hén hop chét dong phan khong d6i quang) c6 thé dugc tich bang phuong phap
thich hop bét ky, bao gém, nhung khong gi¢i han &, HPLC khong d6i xtmg. Néu hdn
hop cla cac chét ddng phén lap thé dugc tach ra bang HPLC, cin hiéu ring timg chét
ddng phén 14p thé riéng r& thu dugc hogc hdn hop s& duge dan cac nhan lién tiép (vi du,
P1, P2, v.v.), thit tw ciia cac nhan chi thir tu trong do céac chit ddng phan dugc giai hip
khoi cot HPLC. Trong vi du ndy, khi hdn hgp cia A-1 duge tach ra boi HPLC, thi nd
duoc hidu 12 hdn hop giai hip dau tién cta cac chét ddng phan khong ddi quang duoc
danh d4u “P1,” va hdn hop giai hap thit hai cla céc chét ddng phan khong di quang
duoc danh déu 1a “P2.” Hoéa hoc 1ap thé tuyét dbi ciia “P1” va “P2” c6 thé thu dugc

bing cac phuwong phéap da biét.
Tong hop hop chat A-2 dén A-9

Céc hop chit A-2 dén A-9 dugce tébng hop theo cach twong ty nhu A-1 tir céc

nguyén lidu ban dau twong ting 14 céc axit 2-formylbenzoic dugce thé.
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Theo mdt vai phuong an, duge dé cap & day 1a hop chét dugc chon tir nhém

bao gom:

8-clo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3,4,12,12a-
tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-2),

7-clo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3,4,12,12a-
tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-3),

8,9-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3,4,12,12a-
tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-4),

10-clo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3,4,12,12a-
tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-5),
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6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3,4,12,12a-tetrahydro-
1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-6),

7,8,10-triclo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-3,4,12,12a-
tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-7),
7,10-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3,4,12,12a-
tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-8), va
9-clo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3.,4,12,12a-
tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-9).
Vidu?2
Tong hop (R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-
hydroxy-3,4,12, 12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2, 1-f][1,2,4 [triazin-
6,8-dion (B-1)
OH O
O
N
N N\N)\/O

AL

Téng hop (R)-7-(benzyloxy)-3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-
c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (11-R)

0Bn O OBn O
A s NS O
e) N N Phan tach khong doi xlrng \N )N\/io
SN A0 N NG
" 11-R

Hop chét 11 (7,0 g, 21,4 mmol) duge tach bing HPLC khong ddi xtmg: 60-
40% CO2, dung mébi (MeOH), cdt (IA). Thu gom dinh 1 dé thu duoc 11-R (3,2 g, hiéu
sut 45,7%).

Téng hop  (R)-7-(hexyloxy)-3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-
c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (13)
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Bd sung i-PrMgCl (3,7 mL, 3,7 mmol) vao dung dich chira hexan-1-ol (5,5 g,
55 mmol) trong THF (12 mL), va khudy hdn hgp & nhiét do trong phong trong 0,5 gio.
Dung dich nay duoc bd sung vao huyén phii chira hop chat 11-R (3,0 g, 9,17 mmol)
trong hexan-1-ol (5,5 g, 55 mmol), sau do6 khudy & nhiét do phong trong 24 gid. Phan
tmg duoc dép tit bang HCI (1N) dén pH7, duge chiét bang EtOAc (20 mL*3) va tinh
ché bang séc ky cot nhanh trén silicagel (DCM:MeOH=10:1) @& thu dugc hop chat 13
(2,3 g, hiéu suat 78,2%) dudi dang chét rén mau tring, ma dugc st dung trong budc
tiép theo ma khong can tinh ché thém. MS theo ly thuyét: 321; MS theo thuc té: 322
(IM+H]").

Phén mé ta trén ddy vé quy trinh tong hop hop chét 13 tir 11-R ¢6 thé dwgc xtic
tac bang cac chit phan tng khac nhu cac mudi Li hodc cac mudi K chir khong phai 1a
iPrMgCl. Vi du, LDA (lithi diisopropylamit), cac mudi alkyoxy Li hozc mudi K,
LHMDS (lithi bis(trimetylsilyl)amit), hodc KHMDS (kali bis(trimetylsilyl)amit) dugc
str dung dé chuyén héa hop chit 11-R thanh hop chét 13.

Téng hop (R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-
(hexyloxy)-3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-
6,8-dion (14)

€9 N N\N)\/O

X N\N)i\/o T4P, MeSO3H ~
H A
F
Se

F
13 14
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B4 sung hexan (3,5 mL), hop chit 9 (1,65 g, 5,3 mmol), T3P (6,75 g, 10,6
mmol), MeSOzH (1,7 g, 17,7 mmol) vao huyén phu chira hgp chat 13 (1,7 g, 5,29 mmol)
trong EA (12 mL). Khudy phan tmg & 60°C qua dém, va LCMS chi ra rdng hau hét hop
chét 13 dwoc chuyén hoa thanh hop chit 14. Hon hop phan g dugc lam ngudi xubng
nhiét d6 trong phong, pha lodng bing EA (30 mL), bd sung 20% NaOH dén pH>8, chiét
bing EA, 1am kho trén NaSO4, c6 va tinh ché bing HPLC diéu ché (0,1% TFA) dé thu
dugc hop chit 14 (1,06 g, higu sudt 32,6%) dudi dang chat rén mau tring nga. MS theo
Iy thuyét: 615; MS theo thuc té: 616 ([M+H]").

Téng hop (R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-7-
hydroxy-3,4,12,12a-tetrahydro-1H-[ 1,4]Joxazino[3,4-c]pyrido[2,1-f][ 1,2,4 ]triazin-6,8-
dion (B-1)

OH O
o 0

X /\ > Nﬂ
N . .
- N‘N)\/O LiCI, DMF N N)VO

14 B-1

B6 sung LiCl (724 mg, 17,2 mmol) vao huyén phti chira hop chét 14 (1,06 g,
1,72 mmol) trong NMP (5 mL), sau &6 hdn hop phéan tmg dugc khudy & 90°C trong 24
gidy. Tinh ché phan Gmg bang HPLC diéu ché (0,1%TFA) dé thu dugc hop chét B-1 (367
mg, 86,3%) dudi dang chit ran mau trang. 'H-NMR (400 MHz, DMSO-d6): §7,41-7,30
(m, 2H), 7,26-7,19 (m, 2H), 7,13-7,06 (m, 2H), 6,92-6,88 (m, 1H), 5,81 (s, 1H), 5,61-
5,59 (d, J = 7,6Hz, 1H), 5,31-5,27 (dd, J = 2Hz va 12,4Hz, 1H), 4,61-4,58 (m, 1H),
4,45-4,42 (m, 1H), 4,13-4,10 (d, J=12,8Hz, 1H), 4,04-4,01 (m, 1H), 3,70-3,64 (m, 2H),
3,46-3,40 (m, 1H), 3,09-3,02 (m, 1H). LCMS [pha dong: tir 80% nudc (0,1% TFA) va
20% axetonitril dén 30% nudc (0,1% TFA) va 70% axetonitril trong 6 phut, cubi cing
trong céc didu kién nay trong 0,5 phut] d tinh khiét 12 >98%, Rt =3,793 phut; MS theo
Iy thuyét: 531; MS theo thuc té: 532 ((M+1]).
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Téng hop cdc hop chdt B-2 dén B-9

Céc hop chit B-2 dén B-9 dugc tao ra theo cach gidng nhu hop chét B-1.
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Theo mot vai phuong an, dugce dé cap ¢ day 1a hop chét duge chon tir nhém
bao gom:

(R)-12-((S)-8-clo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion  (B-
2),

(R)-12-((S)-7-clo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][ 1,2,4]triazin-6,8-dion  (B-
3),
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(R)-12-((S)-8,9-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]Joxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion  (B-
4),

(R)-12-((S)-10-clo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion  (B-
5),

(R)-12-((S)-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3,4,12,12a-
tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-][1,2,4]triazin-6,8-dion (B-6),

(R)-12-((S)-7,8,10-triclo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion  (B-
7).

(R)-12-((S)-7,10-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-{][1,2,4]triazin-6,8-dion  (B-
8), va

(R)-12-((S)-9-clo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion  (B-
9).

Vidu3

Téng hop metyl 2-((((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-
11-y1)-6,8-dioxo-3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c[pyrido[2, 1 -
f][1,2,4]triazin-7-yl)oxy)metoxy)axetat (C-1)

o~
OH O
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B sung clometyl metyl cacbonat (187 mg, 1,5 mmol), K2CO; (210 mg, 1,5
mmol), KI (125 mg, 0,75 mmol) vao huyén phti chtra hop chét B-1 (400 mg, 0,75 mmol)
trong DMA (10 mL), sau d6 hdn hop phan tmg dugc khudy & 50°C qua dém. Pha loéng
phan Gng bang EA (20 mL), rra bang nudc, sau d6 rira bing dung dich nuée mudi, tinh
ché bang HPLC didu ché (0,1%TFA) dé thu dugc hop chit C-1 (237 mg, 50,8%) dudi
dang chét rin mau tréng. '"H-NMR (400 MHz, DMSO-d6): 87,36-7,34 (d, J = 7,6Hz,
1H), 7,27 (s, 1H), 7,22-7,20 (d, J = 8Hz, 1H), 7,13-6,84 (m, 5H), 6,18-6,16 (d, J =
7,6Hz, 1H), 5,88 (s, 2H), 5,40 (s, 1H), 5,18-5,15 (dd, J = 2,8Hz va 12,8Hz, 1H), 4,65-
4,60 (m, 2H), 4,08-3,99 (m, 2H), 3,86 (s, 3H), 3,81-3,77 (m, 1H), 3,58-3,42 (m, 2H),
3,01-2,93 (m, 1H). LCMS [pha ddng: tir 70% nudce (0,1% TFA) va 30% axetonitril dén
30% nude (0,1% TFA) va 70% axetonitril trong 6 phut, cudi cing trong cic didu kién
nay trong 0,5 phut] do tinh khiét 1a >97%, Rt = 3,424 phit; MS theo ly thuyét:619; MS
theo thuc té: 620 ([M+17").

Téng hop cdc hop chat C-2 dén C-9

Céc hop chét C-2 dén C-9 dwgc tao ra theo cach gibng nhu hop chét C-1.
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Theo mot vai phuong an, dugce d& cap ¢ day 1a hop chét dugc chon tir nhém

bao gom:
(((R)-12-((S)-8-clo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-2),
(((R)-12-((S)-7-clo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-3),
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(((R)-12-((S)-8,9-diclo-6,1 1-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-4),

(((R)-12-((S)-10-clo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][ 1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-5),

(((R)-12-((S)-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-6),

(((R)-6,8-dioxo-12-((S)-7,8,10-triclo-6,1 1-dihydrodibenzo[b,e]selenepin-11-
y1)-3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1 -f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-7),

(((R)-12-((S)-7,10-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-6,8-
diox0-3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-8), va

(((R)-12-((S)-9-clo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-9).

Vidu4
Téng hop cdc hop chdt D-1 dén D-9

Cac hop chit D-1 dén D-9 dugc tao ra theo diéu kién sau: B sung
tetrabutylamoni hydro sulfat (34 mg, 0,10 mmol) va diclometan (0,5 mL) vao huyén
phu chita nude (1,0 mL) chira hop chit B-1 (0,10 mmol) va kali cacbonat (138 mg, 0,22
mmol), va khudy hdn hop & nhiét d6 phong trong 10 phut. B6 sung dung dich diclometan
(0,5 mL) chira iodua teong tng (0,22 mmol) vao dung dich phan ing, va khudy thém
hdn hop trong 2 gid. Sau do, bd sung nurée vao dung dich phan tmg, tach 16p diclometan,
va chiét 16p chtra nudce bang diclometan mot 1An. Céc dich chiét két hop dugc rira bang
dung dich nudc mudi va sau d6 lam kho trén natri sulfat. Co6 dung moéi va tinh ché cin

bing sdc ky cot silicagel.
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Theo mot vai phuong an, dugce dé cap & day 1a hop chat dugce chon tir nhém
bao gdm:

(((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl etyl cacbonat (D-1),

1-(((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-6,8-
dioxo-3.,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)etyl metyl cacbonat (D-2),
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(((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-6,8-dioxo-
3,4,6,8,12, 12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][ 1,2,4]triazin-7-
yloxy)metyl axetat (D-3),

(((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl isopropyl cacbonat (D-4),

(R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1 ,2,4]triazin-7-yl
axetat (D-5),

(((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl (2-metoxyetyl) cacbonat (D-6),

(((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl L-valinat (D-7),

1-(((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-6,8-
diox0-3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)etyl L-valinat (D-8), va

(((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl L-leuxinat (D-9).

Vidu5

7-(benzyloxy)-9-bromo-12-(7,8-diclo-6,11-dihydrodibenzo[b,e]thiepin-11-y1)-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1 ,2,4]triazin-6,8-dion (15)
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Bude 1. Bb sung hexan (1,25 mL) vao huyén phii chira hop chét 11 (150 mg,
0,458 mmol) trong EA (3,2 mL), khudy & nhiét do phong trong 10 phut, bd sung T3P
(1,5 g, 2,36 mmol) va khudy hdn hop & nhiét do phong trong 30 phit, bd sung 7,8-diclo-
6,11-dihydrodibenzo[b,e]thiepin-11-0l (175 mg, 0,51 mmol) va hén hop phan tng duoc
khudy & 35°C qua dém, b sung MeSOsH (80 mg, 0,83 mmol), 7,8-diclo-6,11-
dihydrodibenzo[b,e]thiepin-11-ol (178 mg, 0,67 mmol) trong EA (0,5 mL). Khuiy hén
hop ¢ 55°C qua dém va LCMS chi ra rang hiu nhu hop chét 11 khong xuét hién. Hon
hop dugce 1am ngudi xubng nhiét do phong, pha lodng bang EA (30 mL), rira bang nudc,
dung dich nude mudi, 1am kho trén Na,SOs, loc va 1am bay hoi dich loc. Tao huyén phu
dic cin trong MTBE (10 mL) va PE (20 mL), loc va lam kho trong chin khong dé thu
dugc hop chat 7-(benzyloxy)-12-(7,8-diclo-6,11-dihydrodibenzo[b,e]thiepin-11-yl)-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-][1,2,4]triazin-6,8-dion (205
mg, hiéu suat 78,1%) dudi dang chét rin mau vang, ma duge st dung truc tiép trong
bude tiép theo ma khong can tinh ché thém. MS theo ly thuyét: 573; MS theo thuc té:
574 M + H).

Budge 2. B sung NBS (31 mg) vao hdn hop chira 7-(benzyloxy)-12-(7,8-diclo-
6,11-dihydrodibenzo[b,e]thiepin-11-y1)-3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-
clpyrido[2,1-f][1,2,4]triazin-6,8-dion (50 mg, 0,087 mmol) trong CCls (10 mL) va
DMF (0,2 mL). Sau d6 khudy hdn hop & nhiét d trong phong qua dém, rira bang nudc
va lam kho trén NaxSO4. Loai dung moi & pha hitu co va tinh ché can bang HPLC diéu
ché @ thu duoc hop chat 15 (20 mg, hiéu sut 35,3%) dudi dang chat rin mau vang
nhat. Két hop v6i mé khéc, thu duge tdng cong 65mg hop chat 15. 'H-NMR (400 MHz,
CDCls): §7,62-7,60 (m, 4H), 7,52 (s, 1H), 7,39-7,36 (m, 9H), 7,32-7,04 (m, SH), 6,99-
6,96 (m, 1H), 6,82-6,77 (m, 1H), 6,70-6,67 (m, 1H), 6,39-6,37 (d, J=7,6 Hz, 1H), 6,13-
6,09 (m, 1H), 5,69-5,60 (m, 2H), 4,46-5,40 (m, 2H), 5,23-5,18 (m, 3H), 5,02 (s, 1H),
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4,70-4,62 (m, 2H), 4,50-4,35 (m, 2H), 4,09-3,71 (m, 6H), 3,43-3,23 (m, 4H), 2,95-2,72
(m, 2H). LCMS [pha ddng: tir 60% nudc (0,1% TFA) va 40% axetonitril dén 50% nuéc
(0,1% TFA) va 50% axetonitril trong 6 phut, cubi cling trong cac didu kién nay trong
0,5 phut] d¢ tinh khiét 1a >96%, Rt = 3,385 phiit; MS theo ly thuyét:651, 653; MS theo
thuc té: 652, 654 (M+17).

Vidub6

12-(7,8-diclo-6,11-dihydrodibenzo[b,e]thiepin-11-yl)-9-(dimetylphosphoryl)-7-
hydroxy-3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-
dion (E-1a va E-1b)

OBn O OBn O OH O
o N- )\/o >PH )\/ AN 0
O e O LCLNMP  >p N
o 07
m 2
¢ S
16a, 16b E-1a, E-1b

Budce 1: 7-(benzyloxy)-12-(7,8-diclo-6,11-dihydrodibenzo[b,e]thiepin-11-yl)-
9-(dimetylphosphoryl)-3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-
f][1,2,4]triazin-6,8-dion (16a va 16 b)

B6 sung dung dich chtra hop chét 15 (46 mg, 0,071 mmol) trong 1, 4-dioxan
(8 mL), Cs2CO3 (205 mg, 0,63 mmol), dimetyl phosphin oxit (112 mg, 1,42 mmol), KI
(60 mg, 0,36 mmol), Pd(OAc); (24 mg, 0,107 mmol) va Xantphos (88 mg, 0,152 mmol)
vao 6ng, va thdi Na vao hdn hop trong 3 phit. Day kin dng va hdn hop dugc dé cho
phén Ung trong didu kién vi séng & 95°C trong 3 gid. C6 hdn hgp phan tmg va b sung
nuée (10 mL), chiét bing EA (10 mL*3), tinh ché bing Prep-TLC (PE: EA=1:2) dé thu
dugc hop chét 16a (5 mg, hidu sut 10,9%) va hop chét 16b (10 mg, hiéu suét 21,8%)
dudi dang chét rin mau vang. MS theo Iy thuyét: 649; MS theo thuc té: 650 (M + H]").
Trong vi du nay, néu hdn hop cac chét ddng phan 1ap thé dugc tach bing HPLC, hdn
hop gidi hdp dau tién dugc danh ddu 13 “16a,” va hdn hop giai hdp thi hai duoc danh
d4u 13 “16b.” Mdi 16a va 16b 12 hdn hop ciia hai chit dong phan khong d6i quang.
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Budc 2: Téng hop 12-(7,8-diclo-6,11-dihydrodibenzo[b,e]thiepin-11-y1)-9-
(dimetylphosphoryl)-7-hydroxy-3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-
c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (E-1a va E-1b)

Bd sung LiCl (7,2 mg, 0,17 mmol) vao dung dich chira 16a (5 mg, 0,0077
mmol) trong NMP (1,5 mL) va khudly phan tmg & 80°C qua dém va tinh ché tryc tiép
bing HPLC didu ché (0,1% TFA) dé thu dugc hop chat E-1a (2,7 mg, hiéu suat 52,1%)
duéi dang chét rén mau tring. "H-NMR (400 MHz, MeOH-d4): § 7,41 - 7,39 (d, /= 17,2
Hz, 1H), 7,28 - 7,12 (m, 4H), 7,00 — 6,94 (m, 1H), 6,79-6,76 (m, 1H), 5,45 (s, 1H), 5,44-
5,26 (dd, J =2 Hz, 1H), 4,49-4,34 (m, 3H), 4,07-4,03 (d, J = 14,8 Hz, 1H), 3,96-3,92
(dd, J = 2,8 Hz, 1H), 3,68- 3,54 (m, 2H), 3,41-3,38 (m, 1H), 2,82-2,75 (m, 1H,
1,56-1,52 (d, J= 14,4 Hz, 3H), 1,40-1,36 (d, J= 14 Hz, 3H). LCMS [pha dong: tlr 95%
nude (0,1% TFA) va 5% axetonitril dén 5% nude (0,1% TFA) va 95% axetonitril trong
6 phut, cudi cling trong céc diéu kién nay trong 0,5 phut] do tinh khiét 12 >97%, Rt =
3,567 phut; MS theo ly thuyét: 559; MS theo thuc té: 560 ((M+171).

B4 sung LiCl (7,2 mg, 0,17 mmol) vao dung dich chtra hop chét 16b (10 mg,
0,015 mmol) trong NMP (1,5 mL) va khudy phan Gng & 80°C qua dém va tinh ché tryc
tiép bang HPLC diéu ché (0,1% TFA) dé thu duoc hop chit E-1b (4,4 mg, hiéu suét
43,6%) dudi dang chat rin mau tring. "H-NMR (400 MHz, MeOH-da): 8 7,73 - 7,70 (d,
J=10,4 Hz, 1H), 7,33 - 7,19 (m, 4H), 6,93 — 6,86 (m, 2H), 5,67 (s, 1H), 5,51-5,47 (dd,
J=2,4 Hz, 1H), 4,72-4,63 (m, 3H), 4,16-4,13 (d, J = 14 Hz, 1H), 4,11-4,04 (m, 1H),
3,81- 3,70 (m, 2H), 3,54-3,47 (m, 1H), 3,18-3,11 (m, 1H, 1,66-1,63 (d, J = 14,4
Hz, 3H), 1,46-1,42 (d, J= 14 Hz, 3H). MS theo Iy thuyét: 559; MS theo thuc té: 560
(IM + H]"). LCMS [pha dong: tir 80% nudce (0,1% TFA) va 20% axetonitril dén 30%
nuée (0,1% TFA) va 70% axetonitril trong 6 phut, cudi cung trong céc didu kién nay
trong 0,5 phat] do tinh khiét 12 >98%, Rt = 3,271 phut; MS theo ly thuyét: 559; MS theo
thue té: 560 ((M+17%).

Tuong tw véi 16a va 16b, mdi E-1a va E-1b 12 hdn hop cla hai chat dong phan
khong ddi quang.

Vidu7
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Téng hop (R)-12-((S)-7,8-diclo-6, 1 1-dihydrodibenzo[b,eJthiepin-11-yl)-9-
(dimetylphosphoryl)-7-hydroxy-3,4,12, 1 2a-tetrahydro-1H-[ 1,4 Joxazino[3,4-
cJpyrido[2,1-f][1,2,4]triazin-6,8-dion (E-1c)
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Buéc 1. Tong hop (((R)-9-bromo-12-((S)-7,8-diclo-6,11-
dihydrodibenzo[b,e]thiepin-11-y1)-6,8-dioxo-3,4,6,8,12,12a-hexahydro-1H-
[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-yl)oxy)metyl metyl cacbonat (18)

B6 sung NBS (2,8 g, 15,7 mmol) vao dung dich chira hop chét 17 (6 g, 10,5
mmol, sdn c6 trén thi trudng) trong DMF (30 mL), sau d6 hdn hgp phan tng dugc khudy
& nhiét d6 phong qua dém. B6 sung nuée (120 mL) vao hdn hop phan Gmg, va hdn hop
phan tng dugce loc va banh loc thu duge dugce rira béng nude, 1am kho trong chan khong
@8 thu dugc hop chat 18 (7,1 g, hiéu suét 100%) dudi dang chét rin mau vang nhat, ma
duoc sir dung trong budc tiép theo ma khong cn tinh ché thém. MS theo ly thuyét: 649;
MS theo thuc té: 650 ([M+H]").
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Buéc 2. Téng hop (R)-9-bromo-12-((S)-7,8-diclo-6,11-
dihydrodibenzo[b,e]thiepin-11-yl)-7-hydroxy-3,4,12,12a-tetrahydro-1H-
[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (19)

B sung LiCl (3,8 g 92 mmol) vao huyén phii chira hop chét 18 (6,0 g, 9,2
mmol) trong NMP (36 mL), sau do hdn hop phan tmg dugc khudy & 80°C qua dém.
Hon hop phan tng dugc pha lodng bang EA (50 mL), rira bing nuéc, dung dich nude
mudi, 1am khé trén Na,SOs, va loc. Lam bay hoi dich loc dé thu duoc hop chit tho 19
(5,2 g) dudi dang chat rin xanh x4m, ma dugc sit dung truc tiép trong budc tiép theo

ma khong cAn tinh ché thém. MS theo ly thuyét: 560; MS theo thuc té: 561 ([M+H]").

BuGc 3. Tbéng hop (R)-7-(benzyloxy)-9-bromo-12-((S)-7,8-diclo-6,11-
dihydrodibenzo[b,e]thiepin-11-y1)-3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-
c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (20)

Bd sung K2COs3 (2,54 g, 18,4 mmol), KI (1,53 g, 9,2 mmol), BnBr (3,15 g, 18,4
mmol) vao dung dich chtra hop chét 19 (5,2 g, 9,2 mmol) trong DMA (50 mL), sau d6
hdn hop phan tmg dugc khudy & 50°C qua dém. Hn hop phan tmg dugc pha lodng
bang EA (50 mL), rira bing nuéc, dung dich nuée muébi, tinh ché bang HPLC diéu ché
@& thu duoc hop chat 20 (4,9 g, 81,8%) dudi dang chét rdn mau vang nhat. MS theo Iy
thuyét: 651; MS theo thuc té: 652 ([M+H]").

Bugc 4. Téng hop  (R)-7-(benzyloxy)-12-((S)-7,8-diclo-6,11-
dihydrodibenzo[b,e]thiepin-11-y1)-9-(dimetylphosphoryl)-3,4,12,12a-tetrahydro-1H-
[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (21)

B6 sung dimetylphosphin oxit (2,78 g, 35,6 mmol), TEA (2,2 g, 21,8 mmol),
Pd(dppf)Cl2 (500 mg) vao dung dich chira hop chét 20 (2,0 g, 3,07 mmol) trong MeCN
(90 mL), va nap N2 vao hdn hgp phan tng 3 1an. Trong méi trudng khi Na, hdn hop
phan tng dugc khudy & 90°C trong 20 gid. Lam ngudi xubng nhiét do phong, hon hop
phan tng dugc lam bay hoi dén kho va pha loang bang nudc, chiét bang EA (50 mL
#3), lam kho trén Na,SO4 va 1am bay hoi. Tinh ché hdn hop phan tmg thu duge bing
sic ky ot nhanh trén silicagel (DCM:MeOH=10:1) dé thu duoc hop chit 21 (1,8 g, hidu
sudt 90%) dudi dang chit rdn mau vang. MS theo ly thuyét: 649; MS theo thuc té: 650
(IM+H]").
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Buéc 5. Tong hop (R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]thiepin-11-
y1)-9-(dimetylphosphoryl)-7-hydroxy-3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-
c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (E-1c¢)

49/71

B sung LiCl (1,3 g, 30 mmol) vio huyén phi chira hgp chét 21 (2 g, 3 mmol)

trong NMP (7 mL), sau d6 hdn hop phan tmg dugc khudy & 80°C qua dém. Tinh ché
phan tng bing HPLC diéu ché (0,1% TFA) dé thu dugc hop chat E-1c (1,1 g, 63,8%)
du6i dang chét rin mau tring nga. 'H-NMR (400 MHz, DMSO-d6): & 7,47-7,39 (m,
3H), 7,18-7,14 (m, 1H), 7,10-7,08 (m, 1H), 6,99-6,97 (m, 1H), 6,87-6,83 (m, 1H), 5,80
(s, 1H), 5,43-5,39 (dd, J = 2,4 Hz va 14 Hz, 1H), 4,59-4,55 (dd, J = 2,8 Hz va 10 Hz,
1H), 4,46-4,42 (m, 1H), 4,11-4,01 (m, 2H)), 3,77- 3,67 (m, 2H), 3,47-3,41 (m, 1H),
3,10-3,03 (m, 1H), 1,46-1,43 (d, J = 14,4 Hz, 3H), 1,23-1,19 (d, J = 14,4 Hz, 3H).
LCMS [pha dong: tir 80% nude (0,1% TFA) va 20% axetonitril dén 30% nude (0,1%
TFA) va 70% axetonitril trong 6 phut, cudi ciing trong cac diéu kién nay trong 0,5 phit]
d6 tinh khiét 1a >98%, Rt = 3,184 phut; MS theo Iy thuyét: 559; MS theo thuc té: 560
(IM+1]).

Téng hop hop chét cde hop chdt E-2 dén E-10

Cac hop chit E-2 dén E-10 dugc tao ra theo didu kién sau: bd sung
tetrabutylamoni hydro sulfat (34 mg, 0,10 mmol) va diclometan (0,5 mL) vao huyén
phu chtta nude (1,0 mL) chira hop chit E-1c (0,10 mmol) va kali cacbonat (138 mg,
0,22 mmol), va khudy hdn hop & nhiét do phong trong 10 phit. Bé sung dung dich
diclometan (0,5 mL) chira iodua twong tng (0,22 mmol) vao dung dich phéan tmg, va
khudy thém hdn hop trong 2 gio. Sau do, bd sung nuéc vao dung dich phan tng, 16p
diclometan dugc tach ra, va lép nude dugce chiét bang diclometan mot lan. Céc dich
chiét két hop duoc rira bang dung dich nuée mudi va sau d6 lam kho trén natri sulfat.

Co6 dung moi va tinh ché can bang sac ky cdt silicagel.
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Theo mdt vai phuong 4n, duoc dé cip & day 1a hop chét dugc chon tir nhém
bao gom:

(((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]thiepin-11-y1)-9-
(dimetylphosphoryl)-6,8-dioxo-3,4,6,8,12,12a-hexahydro-1H-[1,4]Joxazino[3,4-
c]pyrido[2,1-f][1,2,4]triazin-7-yl)oxy)metyl etyl cacbonat (E-2),

((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]thiepin-11-yl)-9-
(dimetylphosphoryl)-6,8-dioxo-3,4,6,8,12,12a-hexahydro-1H-[1,4 Joxazino[ 3,4~
c]pyrido[2,1-f][1,2,4]triazin-7-yl)oxy)metyl metyl cacbonat (E-3),
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(((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]thiepin-11-y1)-9-
(dimetylphosphoryl)-6,8-dioxo-3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-
c]pyrido[2,1-f][1,2,4]triazin-7-yl)oxy)metyl axetat (E-4),

(((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]thiepin-11-y1)-9-
(dimetylphosphoryl)-6,8-dioxo-3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-
c]pyrido[2,1-f][1,2,4]triazin-7-yl)oxy)metyl isopropyl cacbonat (E-5),

(R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]thiepin-11-y1)-9-
(dimetylphosphoryl)-6,8-dioxo-3,4,6,8,12,12a-hexahydro- 1H-[1,4 Joxazino[3,4-
c]pyrido[2,1-f][1,2,4]triazin-7-yl axetat (E-6),

(((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]thiepin-11-yl)-9-
(dimetylphosphoryl)-6,8-dioxo-3,4,6,8,12,12a-hexahydro-1H-[1,4]Joxazino[3,4-
c]pyrido[2,1-f][1,2,4]triazin-7-yl)oxy)metyl (2-metoxyetyl) cacbonat (E-7),

(((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]thiepin-11-yl)-9-
(dimetylphosphoryl)-6,8-dioxo-3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-
¢]pyrido[2,1-f][1,2,4]triazin-7-yl)oxy)metyl L-valinat (E-8),

1-(((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]thiepin-11-yI)-9-
(dimetylphosphoryl)-6,8-dioxo-3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-
c]pyrido[2,1-f][1,2,4]triazin-7-yl)oxy)etyl L-valinat (E-9), va

(((R)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]thiepin-11-y1)-9-
(dimetylphosphoryl)-6,8-dioxo-3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-
c]pyrido[2,1-f][1,2,4]triazin-7-yl)oxy)metyl L-leuxinat (E-10).

Vidu 8

Tong  hop  (R)-9-(dietylphosphoryl)-12-((S)-7,8-diclo-6,11-dihydrodibenzo[b,e]-
thiepin-11-yl)-7-hydroxy-3,4,12, 1 2a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2, -
f][1,2,4]triazin-6,8-dion (F-1)
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Budce 1: B sung dietylphosphin oxit (390 mg, 3,68 mmol), TEA (220 mg, 2,18
mmol), Pd(dppf)Cl2 (60 mg) vao dung dich chtra hgp chét 20 (200 mg, 0,307 mmol)
trong MeCN (9 mL), nap N2 3 lan. Trong diéu kién N, khudy phan Gmg & 90°C trong
20 gid. Lam ngudi xubng nhiét do phong, 1am bay hoi dén kho hén hop phén g va
pha logng bing nudc, duoc chiét bing EA (5 mL *3), lam kho trén NaySO4 va lam bay
hoi. Tinh ché hop chit tho bing séc ky cot nhanh trén silicagel (DCM: MeOH=10:1) dé
thu dugc hop chét 22 (150 mg, hiéu suét 72,1%) duéi dang chét rin mau vang. MS theo
Iy thuyét: 677; MS theo thuc té: 678 ([M+H]").

Bu6c 2: B sung LiCl (93 mg, 2,2 mmol) vao huyén phi chira hop chit 22 (150
mg, 0,22 mmol) trong NMP (1 mL), sau do khudy & nhiét d6 80°C qua dém. Hon hop
phan tmg dugc tinh ché truc tiép bing HPLC diéu ché (0,1%TFA) dé thu dwoc hop chit
F-1 (77 mg, 59,2%) duéi dang chit rin mau tring. '"H-NMR (400 MHz, DMSO-d6): §
7,50-7,47 (d, J=9,6 Hz, 3H), 7,42-7,39 (m, 2H), 7,11-7,08 (m, 2H), 7,03-7,02 (m, 1H),
6,88-6,84 (m, 1H), 5,82 (s, 1H), 5,39-5,35 (m, 1H), 4,59-4,55 (dd, J=2,8 Hz v4 9,6 Hz,
1H), 4,45-4,42 (m, 1H), 4,12-4,04 (m, 2H), 3,72-3,66 (m, 2H), 3,49-3,42 (m, 1H),
3,09-3,02 (m, 1H), 1,79-1,70 (m, 2H), 1,65-1,42 (m, 2H), 0,87-0,79 (m, 3H), 0,70-
0,62 (m, 3H). LCMS [pha dong: tir 70% nudc (0,1% TFA) va 30% axetonitril dén 40%
nude (0,1% TFA) va 60% axetonitril trong 6 phut, cubi cing trong cac didu kién nay
trong 0,5 phut] do tinh khiét 12 > 99%, Rt = 2,864 phut; MS theo ly thuyét: 587; MS
theo thuc t&: 588 ([M+171").

Cdc vi du sinh hoc

Hoat tinh ctia hop chét theo sang ché c6 thé dugc danh gia bang cac phuong

phép in vitro va in vivo sau day.

Vidu9
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Bing cach str dung céac thit nghiém kidm tra dwoc mo ta & day, cac hop chit

tiéu biéu theo sang ché dugc kiém tra bang cac thir nghiém in vitro.

Tht nghiém trc ché endonucleaza phu thudc mil cia virut cim (Cap-Dependent

Endonuclease-CEN)

Dung dich dém thir nghiém dugc diéu ché 2 (20 mM Tris, 150 mM NacCl, 2
mM MnClp, 10 mM B-Mercaptoetanol, 0,2% Trition-X100, pH 7,9), dung dich lam viéc
ctia hop chét 6 x, va 100 nM dung dich l1am viéc chira enzym CEN PAn ctia virut cim
(2X). B6 sung 9 pL dung dich lam viéc chira enzym vao mdi 1 cuia dia c6 384 16
(Corning, 3676), sau do bd sung 3 pL dung dich 1am viéc chira hop chét 6 x vao 16 dugc
chi dinh ctia dia c6 384 13, ly tim & tbc do 200 g, nhiét do phong trong 60 gidy, sau d6
0 dia & nhiét do 25°C trong 20 phit. Cac két qua duoc thé hién dudi day trong bang 1.

Céc quy trinh sau dugc bao vé¢ khoi dnh sang:
Piéu ché 600 nM dung dich 1am viéc chira co chat PA ssADN cum_2 (3X).

B6 sung 6 pL dung dich lam viéc chtra co chét 3X vao mdi 18 ctia dia c6 384

15 dé bit ddu phan tng & nhiét d6 37°C va G trong 4 gio.

Thu thap sb liéu bang thiét bi doc vi dia Victor Nivo & ty 18 Ex/Em = 485

nm/535 nm.
Phan tich s liéu dugc tién hanh nhu sau:
Hé s6 7’ = 1-3*(SDmax+SDwmin)/(Gié tri trung binhmax-Gid tri trung binhuin )
CVMax = (SDmax/Gid tri trung binhmax)*100%
CVwmin = (SDmin/Gid tri trung binhmin)*100%
S/B = tin hiéu/tinh hiéu nén
Déi ching chit din (Max): 0,1% DMSO
Déi chung duong (Min): 1.000nM axit Baloxavir
Phuong trinh tinh toan gié tri ICso:
Y=Day + (Dinh-Péy)/(1+10"((LogICse-X)*dd dbc))

X: log gia tri cta hgp chat; Y: % Uc ché
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Nhu dugce néu trong bang 1, cac hop chit tidu biéu (ngoai trir tién duge chét C-
1) déu thé hién tac dung trc ché c6 hiéu qua 1én hoat tinh cua endonucleaza phu thugc

~

mau.

Bang 1. Hiéu qua tc ché dén hoat tinh enzym ctia endonucleaza phu thugc mi

Chisbé | Hop chat CEN ICso (nM)
1 Axit baloxavir | 14

2 A-1-P1 42

3 A-1-P2 25

4 E-la 31

5 E-1b 32

6 B-1 15

7 C-1 1548

Hoat tinh chéng virut in vitro

Céc t& bao MDCK duoc cdy vao dia c6 96 15 & mat do 15.000 té bao/1d va duge
nudi cdy & nhiét d6 37°C va 5% CO; qua dém. Ngay tiép theo, cac hop chét di pha
lodng lién tiép va virut duge bd sung vio cic té bao. Céc té bao nudi cdy thu dugc dugce
gift & nhiét do 35°C hodc 37°C va 5% COa thém 5 ngay cho dén khi gy nhiém virut &
mAu d6i ching virut (cac té bao dugc giy nhiém virut, nhung khong dugc diéu tri bing
hop chét) thé hién hidu qua gdy bénh dang ké cho té bao (cytopathic effect-CPE). Hoat
tinh chéng virut ctia cac hop chit dugce tinh toan dua trén kha ning bao vé CPE duoc

cam g boi virut & mdi ndng do dugce chuin hoa bang mau ddi ching virut.

Tinh doc té bao cua cac hop chit duge ddnh gi4 song song trong céc didu kién
nhu nhau, nhung khong giy nhiém virut. Kha ning sdng sot cua té bao duge danh gia
bang CCK8 theo huéng dan clia nha san Xuét.

Hoat tinh khang virut va tinh doc té bao ctia cac hop chét dugc bidu hién dudi
dang % trc ché va % sbng sot, twong tmg, va dugce tinh toan theo cac cong thire sau:

Uc ché (%) = (So liéu thécpp — gid tri trung binhyc)/(Gid tri trung binhcc— gid
tri trung binhyc)*100
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Mirc séng sot (%) = (S6 liéu thocrp — gid tri trung binhuc)/(Gid tri trung binhcc
— Gid tri trung binhyc) *100

S4 liéu thdcep c6 nghia 13 cac gid tri cta cac 18 duge xit Iy mau; gid tri trung
binhvc, Gié tri trung binhcc va gia tri trung binhmc 6 nghia 1 cdc gia tri trung binh cta
mau dbi chimg virut, miu déi ching té bao (cic té bao khong dwge gay nhiém virut
hodc xtt Iy hop chét) va 15 d6i chimg maéi trudng (chi ¢6 moi trudng), trong tng.

Céac gia tri ECso va CCso dugc tinh toan bang cach st dung phdn mém
GraphPad Prism v6i phuong trinh “log(chat tre hé) so véi dap tng — do dc bién thién”.
S6 liéu duge thé hién trong bang 2. Céc hop chit tiéu biéu, cu thé 13, B-1 thé hién hoat
tinh chéng virut hidu qua va it gdy doc té bao.

Bang 2. Hoat tinh chéng virut va tinh doc t€ bao in vitro

Bl |Blc |1 | AXit o jAxit
baloxavir | oseltamivir
IFV A/PR/8/34
(HIN) 1,1 68 >100 |0,73 >100,000
IFV A/WSN/33
(HINT) 0,32 58 57 0,44 >100,000
A/Weiss/43 (HIN1) 1,2 133 22 0,74 476
ECs0 ‘gjs gf;rsrfl/ji (Hnlffll?“g 1.1 |254 [881 [1,0 >100,000
(nM) : .
A/California/07/2009
(HIN1)pdm09 0,37 129 125 0,66 231
A/Hongkong/8/68
(H3N2) 0,68 207 310 1,7 20
B/Florida/78/2015 25 >1000 | >1000 | 16 8481
B/Lee/40 12 >1000 | >1000 | 6,3 749
CCso (uUM) 13 >100 |[>100 |12 >100
Vidu 10

Hoat tinh chdng virut in vivo

Chudt Balb/c 6~8 tun tudi dugc sir dung trong nghién ctru nay. Dung dich pha
loang virut cim PR/8/34 dugc hut bing pipet va cdy truyén qua dudng trong mili voi
lugng 1.000 PFU trong 50 pl/con sau khi cac con chudt nay dugc gdy mé séu vao ngay
cdy truyén (ngdy 0). Dung dich dung litu B-1 dugc didu ché trong
5%DMSO/40%PEG400/55% nudc & ndng do 0,5 mg/mL. Cac dung dich dung liéu C-
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1 duge didu ché trong 5%DMS0/40%PEG400/55% nude & ndng do 0,15 mg/mL va 0,5
mg/mL. Dung dich dung lidu oseltamivir phosphat dugc didu ché trong PBS X1 & ndng
d6 1 mg/ml. Chat din 13 dung dich 5%DMSO/40%PEG400/55%nuéc. B-1, C-1,
oseltamivir phosphat hodc chit din duoc sit dung thong qua duong PO theo phéc do
BID (8/16 gid) tir ngay 1 dén 7 & 10 mL/kg/ngay, véi liéu dau tién duge dua vao tai
thoi diém 24 gidr sau khi cAy truyén virut. Khéi Ivgng co thé ciia chudt va kha ning séng
sot duoc kiém tra lién tuc tir ngay 0 dén ngay 14. Céc con chudt ma bi giam hon 35%
thé trong s& dwoc gy chét nhe nhang va dugc bao gbm vio sb con chét. Khéi luong co
thé va ty 1& séng sot clia cac con chudt dugce phén tich thong ké dé danh gid hiéu qué in
vivo ctia B-1, C-1, Oseltamivir Phosphat va chit din & mau chudt dugc gay nhi®m cam.

Céc két qua dwoc thé hién tom tit trong Fig.1A va Fig.1B.

Déi v6i nhom chét din, nhan thiy giam khdi lugng co thé dang ké do gay
nhidm virut cim PR/8/34 va cac con chudt ddu bi chét vao ngay 8. Piéu tri bang C-1
din dén cai thién dang ké su giam thé trong phu thudc liéu. Mirc giam thé trong khi diéu
tri bang C-1 véi lidu 5 mg/kg 1a t6i thidu. Tuong ty, viée diéu tri bang B-1 véi lidu 5
mg/kg ciing cho thdy hi¢u qua chdng virut hiéu qua va mirc giam thé trong tdi thiéu.
Toan bd céc con chudt trong nhém didu tri bang B-1 va C-1 du sbéng sot trong subt
nghién ctru. Piéu tri bang oseltamivir khong cai thién dang ké sy giam thé trong va 60%

chudt bi chét.
Vidull

Nghién ctru su chuyén héa thude va duge dong hoc ciia cdc hop chat ti€u bicu

dugc tién hanh.
D6 dn dinh cua vi lap thé gan

Thir nghiém vi lap thé gan dugc st dung dé danh gia @6 6n dinh chuyén hoa
ciia A-1-P2. A-1-P2 & ndng d6 1 pM dugc & v6i 0,5 mg/mL vi lap thé gan khi c6 mit
NADPH vi UDPGA duéi dang cac ddng yéu td trong 0, 15, 30, 45 va 60 phut. Tién
hanh @ & nhiét d6 37°C véi 5% CO, va d6 Am bio hoa. Kiém tra bing LC/MS/MS khong
thiy hop chét v ti2 va d6 thanh thai ndi tai duoc tinh toan tir viéc khong thiy hop chét.
Theo cac phuong an nhét dinh, ti2 va 4o thanh thai ndi tai cia A-1-P2 & céc loai khéc

nhau dugc mo ta trong bang 3.
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Bang 3. Do 6n dinh vi lap thé gan clia A-1-P2

Lodi Thoi gian ban thai ti» | P9 thanh thai ndi tai Cl'ins,
(phtt) (uL/phit/mg protein)

Nguoi 3655 2,2

Khi cynomolgus 85 16

Ché 375 4,5

Chuét cong 173 8,3

Chudt nhit 286 5,2

Cac thong s6 duogc dong hoc & chudt céng

B-1 dugc st dung cho chuét cdng duc SD khong bi dé déi (6-8 tuan tudi, 200-
300 gam, 3 con mdi nhoém) bing cach truyén nhanh qua dudng tinh mach (IV) & lidu
0,25 mg/kg va bang cach dua bing 6ng qua dudng miéng dén da day (PO) ¢ liéu 3
mg/kg. C-1 dugce str dung cho 3 con chuot céng duc SD khong bi dé doi béng cach dua
bing 6ng qua dudng miéng dén da day & liéu 3 mg/kg. Céc miu méu (~0,2 mL mdi thoi
diém 1dy) duoc ldy qua tinh mach canh vao céc éng chioa axit Kkali
etylendiamintetraaxetic (K2EDTA) 1am cac cht chéng dong & thoi diém 0,033, 0,083,
0,25, 0,5, 1, 2, 4, 8 va 24 gid sau liéu ding qua duong IV va 0,083, 0,25,0,5, 1,2, 4, 8
va 24 gid sau liéu dung qua duong PO. Sau do, cac mau mau duoc ly tAm trong 5 phit
trong may ly tdm dugc lam lanh & nhiét do 4°C. Cac mau huyét twong thu dugc dugc
phan tich bing cach str dung LC/MS/MS dé xac dinh cac ndng d6 ctia B-1. M6 hinh
khong ngin v&i phdn mém WinNonlin (Phoenix™, phién ban 8.0) dugc sir dung dé tinh
toan cac thong sb dugce dong hoc (pharmacokinetic-PK). Céac két qua PK dugc néu trong
Béng 4. Sinh khéa dung qua duong miéng cia B-1 sau khi st dung bang dng qua dudng
miéng dén da day B-1 & chudt cbng 14 14%; va sinh kha dung qua dudng miéng ctia B-
1 sau khi st dung bang dng qua dudng miéng dén da day cua tién duge chét C-11230%.
Nguoc lai, sinh kha dung qua dudng miéng ctia baloxavir ¢ chudt céng 1a 0,69% sau
khi st dung baloxavir qua duong miéng, va sinh kha dung qua dudng mi¢ng cia
baloxavir & chuot céng 12 9,8-14,7% sau khi st dung tién duge chét baloxavir marboxil

(tai liéu baloxavir marboxil NDA).

Bang 4. Cac thong s6 PK & chudt cbng SD
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B-1 B-1 C-1
Don vi IV 0,25mg/kg PO 3mg/kg PO 3mg/kg
n=3 n=3 n=3
ti Gio 4,0 3,1 3,5
Tmax Gio 2,6 1,7
Crnax ng/mL 21 37
AUChast h*ng/mg | 84 123 280
AUCm¢ h*ng/mL | 92 149 289
F % 14 30

Céc thong 36 dugc dong hoc & chuot nhét

B-1 dugce st dung cho chudt duc CD-1 (4-6 tudn tudi, 20-30 gam, 3 con mdi
nhom) bing cach truyén nhanh qua dudng tinh mach (IV) & lidu 1 mg/kg va bang cach
dua bang éng qua dudng miéng dén da day (PO) & lidu 10 mg/kg. C-1 duge st dung
cho 3 chuot duc CD-1 bing cach dua bing dng qua dudng miéng dén da day & liéu 10
mg/kg. TAt ca cc con chudt duge cho tiép can tw do véi thirc dn va nude trude khi ding
lidu. Cac miu mau (~0,03 mL mdi thoi diém 14y) duge 14y qua tinh mach canh vao cac
6ng chtra natri heparin lam céc chét chéng dong & cac thoi diém 0,033, 0,083, 0,25, 0,5,
1,2, 4, 8 va24 gio sau dung liéu qua duong IV va 0,083, 0,25, 0,5, 1, 2, 4, 8 va 24 gio
sau diing lidu qua duong PO. Sau do, cic mau mau duoc ly tAm trong 5 phut trong may
ly tdim dugc lam lanh & nhiét d 4°C. Cac mau huyét tuong thu duge dugce phan tich
bang cach sir dung LC/MS/MS dé xac dinh cac ndng d6 ciia B-1. M6 hinh khong ngén
v6i phdn mém WinNonlin (Phoenix™, phién ban 8.0) duoc st dung dé tinh toan céc
thong s6 duge dong hoc (PK). Cac két qua PK thu dugc duge liét ké trong bang 5. Sinh
kha dung qua duong miéng ctia B-1 sau khi sir dung bang dng qua dudng miéng dén da
day B-1 & chudt 1a 35%; va sinh kha dung qua duong miéng ctia B-1 sau khi st dung

bing dng qua dudng miéng dén da day tién dugc chét C-1 13 55%.

Bang 5. Céc thong s6 PK & chudt duc CD-1

B-1 B-1 C-1

Don vi IV Img/kg PO 10mg/kg | PO 10mg/kg
n=3 n=3 n=3
Tin Gio 4,1 3,4 3,2
Tmax Gio 5,3 1,7
Crmax ng/mL 165 330
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AUCst | h*ng/mg 601 2129 2834
AUCn¢ | h*ng/mL 608 2147 2851
F % 35 55

Céc thong sb duoc dong hoc & khi

B-1 dugc str dung cho khi cynomolgus duc (2-5 tudi, 2-5 kg, 3 con mdi nhém)
bing cach truyén nhanh qua dudng tinh mach (IV) & lidu 0,25 mg/kg va bang cach dua
bing dng qua duong miéng dén da day (PO) & liéu 1 mg/kg; cac con trong nhém IV
duoc tiép cin tu do vé6i thire an va nude (khong dé d6i) va cac con trong nhém PO duge
dé d6i qua dém trudce khi ding 1idu (dé doi). C-1 dugce st dung cho khi cynomolgus duc
(dé d6i hoac khong dé d6i, 3 con mdi nhém) bang cach dua bang dng qua dudng miéng
dén da day & lidu 1 mg/kg. Cac miu méu (~0,5 mL mdi thoi diém 1dy) duoc liy qua
tinh mach canh vao cac dng chura axit kali etylendiamintetraaxetic (K2EDTA) lam céc
chét chéng dong & thoi diém 0,033, 0,083, 0,25, 0,5, 1, 2, 4, 8 va 24 giy gid sau liéu
diing qua dudng IV va cac thoi didm 0,083, 0,25, 0,5, 1, 2, 4, 8 va 24 gid sau lidu dung
PO. Sau d6, cadc mau mau duoc ly tAm trong 10 phit trong may ly tdm dugc lam lanh &
nhiét @ 2-8°C. Cac mAu huyét tuong thu duge duge phan tich bang cach sir dung
LC/MS/MS dé xac dinh cac ndng d6 ciia B-1. Mo hinh khong ngdn voi phin mém
WinNonlin (Phoenix™, version 6.1) dugc sir dung dé tinh toan c4c thong s6 duge dong
hoc (PK). Céc két qua PK thu dugc duoc liét ké trong bang 6. Sinh kha dung qua duong
miéng cua B-1 sau khi sir dung bing éng qua dudng miéng dén da day B-1 & céc con
khi 14 27%. Sinh kha dung qua duong miéng cua B-1 sau khi st dung bang dng qua
dudng miéng dén da day tién dugc chdt C-11a 57% va 53% & tinh trang dé d6i va khong
dé doi, twong mg; va tinh trang cho &n khong anh hudng dén viéc hip thu qua dudng
miéng ctia C-1. Mt khéc, sinh kha dung qua dudng miéng cua baloxavir sau khi st
dung tién dugc chit ctia n6 baloxavir marboxil bi anh hudng 16n bdi céc tinh trang cho
in. Sinh kha dung qua dudng miéng cta baloxavir la 10,5-11,5% va 50,6%, tuong ung,
sau khi sir dung qua dudng miéng baloxavir marboxil cho cdc con khi bi dé d6i va khong

bi d& doi (tai liéu Baloxavir marboxil NDA).

Bang 6. Cac thong s6 PK & céc con khi cynomolgus
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60/71
C-1
B-1 B-1 PO 1mg/kg
Pon vi IV 0,25mg/kg | PO Img/kg | n=3 ,

n=3 n=3 Bj dé doi Id((;ong bi dé
ti2 Gio 11 9.4 9,6 8,9
Tmax Gio 3.3 2,0 2,0
Cinax ng/mL 267 52 54
AUClast h*ng/mg 204 231 414 400
AUCmt h*ng/mL 257 274 503 469
F % 27 57 53

Viéc két hop nguyén tir selen tao ra cac dédc tinh sinh hoc va dugc dong hoc
thich hgp. Sinh kha dung qua dudng miéng cta B-1 1a 14% va 30% twong g, sau khi
str dung qua duong miéng B-1 va C-1 cho chudt cdng. Sinh kha dung qua dudng miéng
ctia B-1 va C-11235% va 55% & chudt nhit CD-1, twong tng. Sinh kha dung qua dudng
miéng ctia B-1 ¢ khi 1a 27% sau khi sir dung qua dudng miéng B-1. Sinh kha dung qua
duong miéng B-1 sau khi st dung béng dng qua dudong miéng dén da day tién dugc chét
C-1 cho céc con khi bi d& d6i va cac con khi khong bi dé déi 1a 57% va 53% tuong ting;
va tinh trang cho dn khong anh hudng dén sy hip thu qua dudng miéng ctia C-1. Hon
nita, ca B-1 va C-1 déu cho thiy hoat tinh chéng virut hiéu qua & miu chudt bi nhiém

virut cam PR/8/34 nhu dugc minh hoa trén Fig.1A va Fig.1B.
Vidu 12

Nghién ctru tinh ddc té bao cita C-1 dugce tién hanh trén chudt cdng Sprague
Dawley (SD). C-1 & liéu 20, 100 va 500 mg/kg hodc chit din (0,5% khdi lugng/thé tich
CMC-Na vi 0,1% thé tich/thé tich Tween-80 trong nude DI) duge st dung bing cach
dwa bing 6ng qua dudng miéng dén da day cho chudt cbng Sprague Dawley (7-9 tuan,
khoang 250-300 gam dbi v6i con duc va 200-250 gam d6i v6i con cai) mot 1an mot
ngay trong 7 ngdy. 8 con cdi va 8 con duc & mdi nhom lidu duoc sir dung. Khong phét
hién thdy doc tinh c¢6 lién quan dén C-1 (k& ca quan sat bit thuong trén 1am sang, cac
thay ddi vé thé trong, thay déi mirc tiéu thy thirc an va thay dbi bénh 1y toan bd) dugc

quan sat & toan bd cac muc lieu. C-1 dugc dung nap tot va muc li€u duge dung nap toi
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da (maximum tolerated dose-MTD) 1a 16n hon 500 mg/kg/ngay & chudt cbng Sprague
Dawley.

Can hiéu rang sang ché khong bi gidi han ¢ cac phuong 4n cu thé va cac khia
canh ciia sang ché duoc mo ta trén day, vi ¢ thé tién hanh cac thay doi cho cac phuong
an va cac khia canh cu thé va van thudc pham vi cta yéu cau bado ho di kem. Toan b

céc tai liéu dugc vién dan hodc dé cap & day dugce dua vao diy bang cach vién dan.
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YEU CAU BAO HO
1. Hop chét c6 cong thirc (1):
G.
Q (Rap
(@] X N/\/j
Rs S N‘N O
— T (Ry)m
RS / o
1 Se @,

hodc mudi, chit déng phan 1ap thé hoic solvat duge dung ctia ching, trong do:

mdi Ry doc 1ap duge chon tir nhém bao gbém H va halo;

mdi Rz ddc 14p duoc chon tir nhém bao gdm H va halo;

R3 dugc chon tir nhom bao gém H, halo, Me, CN, va P(O)Mey;

mdi R4 ddc 1ap duge chon tir nhém bao gém Ci-Cs alkyl va C3-Cg xycloalkyl,
trong d6 hai gbc bat ky ctia R4 tlty ¥ cling v6i cac nguyén tir ma ching gin vao tao thanh
C3-Ce xycloalkyl,

mdinvam doc 1ap 1a 0, 1, 2, 3, hodc 4;

pla0, 1,2, hodc 3; va

G 12 H hogic duge chon tir nthém bao gdm C(O)R, C(O)OR, C(O)NR’R, C(R’)2-
O-C(O)R, C(R")2-0O-C(O)OR, va C(R*)2-O-C(O)NR’R, trong d6

mdi R duge chon tr nhém bao gdm Ci-Cs alkyl, phenyl, pyridyl, C3-Cs
xycloalkyl, va vong di vong ¢6 tir 4 dén 6 canh chira mot hozc hai nguyén tir khéc loai
dwoc chon tir nhém bao gdm N, O va S 1am céc phén tir vong, trong d6 C1-Cs alkyl,
phenyl, pyridyl, C3-Cs xycloalkyl, va vong di vong c¢ tir 4 dén 6 canh cua R tiy y dugc
thé doc lap béng mot hodc hai nhém thé dugc chon tir nhém bao gém H, halo, CN, OH,
NH,, C1-C3 alkyl, phenyl, Ci-C4 alkoxy, C1-Cs haloalkyl, va C;-C; haloalkoxy; va

mdi R’ doc 1ap duge chon tir nhém bao gff)m H va C;-Cs alkyl.

2. Hop chét theo diém 1, hodc mudi, chét déng phan lap thé hoac solvat dugc dung cua

chiing, trong d6 hop chat niy c6 cong thire (I-1):
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R )n\/\ 4
1 s a@-1),

e

hozic mudi, chit ddng phan 14p thé hoic solvat dugc dung cuia chung.

3. Hop chét theo diém 1, hodic mudi, chét déng phan lap thé hodc solvat dugce dung cia
chung, trong d6 hop chat nay c6 cong thire (I-2):

G\O 0

oA ANy
\N\NQ

< |
‘R”fq:p 1-2),

hoac mubi, chit ddng phan Iap thé hoic solvat duge dung clia chiing.

4. Hop chét theo diém 1, hodc mubi, chit dé)ng phén 1ap thé hoic solvat dugc dung cia
chung, trong d6 hop chat ndy c6 cong thic (I-3):

G\O o

ar oL

F
(I-3),

hodc mudi, chat ddng phan lap thé hodc solvat duge dung cua chung.

5.Hop chét theo diém 1, hodc mudi, chét déng phan 1ap thé hodc solvat dugc dung cia

chung, trong d6 G 1a H.
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6. Hop chat theo diém 1, hodc mudi, chit ddng phén lap thé hoic solvat dugc dung clia
chung, trong d6 G dugc chon tir nhém bao gdbm C(O)R, C(O)OR, C(O)NR’R, C(R"),-
O-C(O)R, C(R)2-O-C(O)OR, va C(R")2-O-C(O)NR.

7.Hop chét theo diém 6, hoic mubi, chét déng phan 1ap thé hoic solvat duoc dung cia
ching, trong d6 G dugc chon tir nhém bao gdbm C(O)R, C(O)OR, C(R’)2-O-C(O)R, va
C(R*)2-O-C(O)OR.

8. Hop chét theo diém 7, hodc mudi, chét déng phan 1ap thé hodc solvat dugce dung cia
chung, trong d6 G dugc chon tir nhém bao gdbm C(O)R, C(O)OR, CH2-O-C(O)R, va
CH,-O-C(O)OR, trong d6 mdi R ddc 1ap 1a C1-Cs alkyl, va Ci-Cs alkyl tity y duoc thé
bang mot nhém duge chon tir H, halo, CN, OH, va NHa.

9. Hop chét theo diém 1, hodc mubi, chit déng phén 1ap thé hoic solvat duge dung cia
k\/oﬁfo\‘ k\(oj(o\
chung, trong d6 G dugc chon tir nhom bao gbm: O , O

\/O\”/ \/O NG 'W/O\H/O\/ \/O\H/\ .\/OTO\(

o 0
0._0 \/o O~ OO~
VYYD
« _0._0 O 0.0 O N *\/O
SO *\( O | *jg | Wfo\(:g

@) 0

b
b

9

b

0
k\r01;0\(1% kjgo\//’t\/o?fo\[jp’*\rojgo\[zp’*jf«N)Lo/

NH,

G YT G Y YT

b 3 > b
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NH NH, NH, NH,
.\/ON .\/O\r(k(\ O\”)\( O\n)\/k
YT YT T

)
NH, NH, NH, NH;
-\ro\ﬂ/k(\ ‘\ioh/ \C)\ﬂ/v\)\ \Qo\”/k(\
O . © , © ,va © .

10. Hop chét theo diém 1, hodc mudi, chit déng phén lap thé hoic solvat dugc dung

cua chung, trong d6 R3 dugc chon tir nhém bao gém H, F, Cl, Br, Me, CN, va P(O)Mex.

11. Hop chit theo diém 10, hodc mudi, chit ddng phan 1ap thé hoic solvat duge dung
cta chung, trong d6 R3 1a P(O)Mex.

12. Hop chét theo diém 1, hodc mubi, chit ddng phén Iap thé hoic solvat dugc dung
cua chung, trong dé hop chét nay dugc chon tir nhém bao gbm:
12-(7,8-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion  (A-
1),
8-flo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3,4,12,12a-
tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-2),
7-flo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3,4,12,12a-
tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-3),
8,9-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3.,4,12,12a-
tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-4),
10-flo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3,4,12,12a-
tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-5),
6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3,4,12,12a-tetrahydro-
1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-6),
7,8,10-triflo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-3,4,12,12a-
tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-7),
7,10-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3,4,12,12a-
tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-8),
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9-flo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3,4,12,12a-
tetrahydro-1H-[1,4]Joxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (A-9),

(R)-12-((S)-7,8-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion  (B-
1),

(R)-12-((S)-8-flo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion  (B-
2),

(R)-12-((S)-7-flo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion  (B-
3),

(R)-12-((S)-8,9-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion  (B-
4),

(R)-12-((S)-10-flo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion  (B-
5),

(R)-12-((S)-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-3,4,12,12a-
tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion (B-6),

(R)-12-((S)-7,8,10-triflo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion  (B-
7),

(R)-12-((S)-7,10-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion  (B-
8)

(R)-12-((S)-9-flo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-7-hydroxy-
3,4,12,12a-tetrahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-6,8-dion  (B-
9

(((R)-12-((S)-7,8-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]|pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-1),
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(((R)-12-((S)-8-flo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-2),

(((R)-12-((S)-7-flo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-3),

(((R)-12-((S)-8,9-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-4),

(((R)-12-((S)-10-flo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-5),

(((R)-12-((S)-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-6),

(((R)-6,8-dioxo-12-((S)-7,8,10-triflo-6,11-dihydrodibenzo[b,e]selenepin-11-
y1)-3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-7),

(((R)-12-((S)-7,10-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-8),

(((R)-12-((S)-9-flo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl metyl cacbonat (C-9),

(((R)-12-((S)-7,8-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl etyl cacbonat (D-1),

1-(((R)-12-((S)-7,8-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-6,8-
diox0-3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)etyl metyl cacbonat (D-2),
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(((R)-12-((S)-7,8-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yloxy)metyl axetat (D-3),

(((R)-12-((S)-7,8-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl isopropyl cacbonat (D-4),

(R)-12-((S)-7,8-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-yl
axetat (D-5),

(((R)-12-((S)-7,8-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl (2-metoxyetyl) cacbonat (D-6),

(((R)-12-((S)-7,8-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)metyl L-valinat (D-7),

1-((R)-12-((S)-7,8-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-y1)-6,8-
dioxo-3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
yl)oxy)etyl L-valinat (D-8), va

(((R)-12-((S)-7,8-diflo-6,11-dihydrodibenzo[b,e]selenepin-11-yl)-6,8-dioxo-
3,4,6,8,12,12a-hexahydro-1H-[1,4]oxazino[3,4-c]pyrido[2,1-f][1,2,4]triazin-7-
vl)oxy)metyl L-leuxinat (D-9), hodc mubi, chit ddng phan l4p thé hoic solvat dugc

dung cua ching.

13. Dugc phdm chira hop chét theo diém 1, hoic mudi, chit ddng phan lap thé hoic

solvat dugc dung ctia ching, va mot hodc nhiéu chit mang duoc dung.

14. Hop chét theo diém 1, hodc mubi, chit déng phén 1ap thé hoic solvat duoc dung
cta chung, trong d6 R3 1a H.

15. Hop chét theo diém 1, hoic mubi, chit ddng phén Iap thé hoic solvat duoc dung
ctia chiing, trong d6 mdi Rs doc 1ap 1a Ci-Cs alkyl hodc Cs-Cs xycloalkyl.
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16. Hop chit theo diém 1, hoic mudi, chit ddng phan 1ap thé hoic solvat dugc dung

cua chung, trong dé p 1a 0.

17. Hop chét theo diém 1, hodc mudi, chét d@)ng phan 13p thé hoic solvat duge dung
ctia chung, trong d6 R 1a C1-Cs alkyl tity ¥ dwoc thé bing NH, hodc Ci-Cy alkoxy.
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