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va dugc pham chtra hop chat nay.
Hop chat va duge phfim duoc dé xuat cu thé dé diéu tri hiéu qua bénh nhiém virut
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Linh vire k§ thuat dwoe dé cap

Sang ché d& cap dén cac phuong phap va hop chit dé diéu tri bénh nhidm virut
Filoviridae, cu thé 13 cac phuwong phap va nucleosit dé diéu tri virut Ebola, virut

Marburg va virut Cueva.
Tinh trang k§ thuit ciia sang ché

Céc virut Filo (v dy, virut Ebola (EBOV) va virut Marburg (MARV)) nam trong
sd cac virut pha hiy va gay tir vong nhidu nhit. Chung gy ra bénh sét xuit huyét ning,
thuong gdy chét ngudi va dong vat linh trudng khong phai ngudi (vi du, khi, vuon
gorin, va hic tinh tinh). C4c virut Filo dugc quan tim dic biét do ching c6 thé dugc st
dung lam vii khi sinh hoc vi chiing ¢6 kha ning phat tan dang sol khi va c6 thé dugce vii

trang hoa.

Thoi ky @ bénh khi 1y nhidm virut Filo nim trong khoang tir 2 dén 21 ngay.
Bénh khéi phat dot ngdt va dugce dédc trung bédi cac triéu ching nhu sbt cao, nhirc dau,
dau khép va co, dau hong, mét mdi, ti€u chay, nén, va dau da day. Céc triu ching phat
ban, mét do, néc cuc va chay mau trong va ngoai c6 thé duoc gip & mot sd bénh nhan.
Trong mdt tudn sau khi bi nhidm virut, phén 16n bénh nhan bi dau nguc va suy nhiéu co
quan, bi sdc, va tir vong. Mot s6 bénh nhan ciing bi mi va chay mau dién rong trude khi

tr vong.

Filoviridae 1a ho cta céac virut ARN. Hai thanh vién cua ho Filoviridae d3 dugc
nhén biét: EBOV va MARV. Hai thanh vién gdy bénh chinh thudc ho Filoviridae da
dugc nhan biét: virut Ebola va MARV. C6 mot bién thé dd nhan biét cia MARV va
nam loai da nhan biét cia virut ebola: Zaire (tire 1a virut Ebola, EBOV), Sudan, Tai
Forest, Bundibugyo, va Reston. Nguén géc chinh xéc, vi tri, va tdp tinh tu nhién cta
Filoviridae chua dugc biét dén. Tuy nhién, dya trén cic bang ching c6 sin va ban chit
clia c4c virut twong tw, c¢6 gia dinh rang Filoviridae dong vét ky sinh bénh (tiéc Id, sinh
ra trén dong vat) va thuong dugc duy tri & vat chu 1a déng vat ma c6 ngudn gbe tir luc

dia chau Phi.
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Trong hon 30 nim, c4c virut ebola gin véi nhidu giai doan bung phat dich sét
xuit huyét & Trung Phi gdy ra bénh ning & bénh nhan bi nhiém. T 1€ t vong trong cac
b dich ndm trong khoéang tir 50% d6i véi loai virut ebola Iuu hanh & Sudan (SEBOV)
1én dén 90% dbi v6i loai virut ebola luu hanh & Zaire (EBOV, ZEBOV) (Sanchez et al.,
Filoviridae: Marburg and Ebola Viruses, trong Fields Virology (eds. Knipe, D.M. &
Howley, P.M.) 1409-1448 (Lippincott Williams & Wilkins, Philadelphia)). Dich bung
phat mudn trong 2007 1a do loai virut ebola mé1 xuét hién & Uganda gy ra, dan dén ty
1& tr vong khoang 25% (Towner et al., PLoS Pathog., 4:¢1000212 (2008)). ZEBOV
cling tan sat quan thé loai khi hoang di trong cling khu vuc nay & chiu Phi (Walsh ez
al., Nature, 422:611-614 (2003)).

Viéc phong ngira va diéu trj 1ay nhiém virut filo, bao gdm cac virut ebola (tirc 1a
EBOV) da gap nhiéu thach thirc. Thuc té 13, chua c6 vic-xin hoic thé thirc diéu tri sau
khi phoi nhi®m c6 thé ngin ngira hodc quan 1y dugc sy lay nhiém EBOV. Bénh nhan
thay vao d6 nhan diéu tri hd tro, titc la, cin bing chit dién phan va dich, duy tri oxi

huyét 4p, va bién phép didu trj tranh 14y nhiém bac hai bat ky.

Vi vdy, cin cic ché phdm va cac phuong phap diu tri sy 1ay nhiém EBOV.

Sang ché dap ng nhu cau nay va cac nhu cau khac.

Ban chét k§ thuit clia sang ché

Sang ché d& xuit hop chit c6 Cong thirc IV ding trong phuong phap diéu tri su

lay nhiém Filoviridae & ngudi véi lugng c6 hiéu qua diéu tri:

OH OH

Cong thuc IV

hodc mubi dugc dung, hydrat hoéc este, ctia no;
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trong do,
R7 duoc chon tir nhém bao gdm

a) H, -CEOR!, -C(=0)OR!, -C(=0)NR''R'%, -C(=O)SR!!, -S(O)R,
-S(O)R!, -S(O)(OR!), -S(0)2(OR™), hodc ~SO;NR!'R'2;

b)
0] 0]
0 0 0 o
HO—IL/— - Ho—F/>/ Il /é/ ,/3/ Il
/ Nor 1778 T N0 N TS
HO HO .
c) nhom dugc chon tir:
R& 0o G S
N R I o
Pt el of
ezR ! Re! IL /\O
R ‘RY Re2 'Rd va /O /
/o 5 0 (CHy)y (CHy)y
Rf Oﬁ/ y
RY RY

trong do:

R® duge chon tir nhém gdm phenyl, 1-naphtyl, 2-naphtyl,
A Xy

R¢ duge chon tir nhoém gdm H hodc CHs;

mdi Re! va R® doc 1ap duge chon tir nhom gdm H, (Ci—Ce)alkyl hogc
benzyl;

Rf dugc chon tir nhém gdm H, (C1—Cs)alkyl, benzyl, (C3-Cs)xycloalkyl,
va -CHy—(C3-Ce)xycloalkyl;



d)
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R® dugc chon tir nhém gdm (Ci—Cs)alkyl, -O—(Ci—Cg)alkyl, benzyl,
-O-benzyl, -CH,—(C3—Cs)xycloalkyl, -O—CHz—(Cs3-Ce)xycloalkyl,
va CF3; va

n'1asd nguyén dugc chon tir nhom gém 1,2,3,vad;va

nhom c¢6 cong thirc:

trong do:

Q dugc chon tir nhém gdm O, S, NR, "N(O)R), N(OR),
*N(O)(OR), hosic N-NRy;

7! va 7% cing 13 -Q(C(RY)2)3Q!-;
trong do
mdi Q! doc 1ap duge chon tir nhém gdm O, S, hodc NR; va

mdi RY ddc 1ap dugce chon tir nhém gbm H, F, Cl, Br, I, OH,
R, -C(=Q*R, -C(=Q*»)OR, -C(=Q*)N(R)2, -N(R),
N(R)s, -SR, -S(O)R, -S(O)R, -S(O)(OR),
S(0)2(OR), -OC(=QNHR, -OC(=Q*OR,
OCEQOMNR)), -SC(=QHR, -SC(=Q*)OR,
SCEQOMNR)), -NR)CEQIR, -NR)C(=Q*)OR,
N(R)C(=Q?*N(R)2, -SO2NR», -CN, -N3, -NOa, -OR,

hodc Z3; hodc khi cung nhau, hai RY trén cung
nguyén tir cacbon tao thanh vong carboxyclic gbm tir
3 dén 7 nguyén tir cacbon;

mdi Q2 doc lap 13, O, S, NR, "N(O)(R), N(OR), "N(O)(OR),
hoac N—NR2; hodc

mdi Z! va Z? doc 1ap 1a nhom c6 Cong thic Ia:
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RX QS

M2
Cong thuc Ia
trong do:

mdi Q3 doc 1ap duoc chon tir nhém gdm lién két, O, CRa,
NR, "N(O)(R), N(OR), "N(O)(OR), N-NRa, S, S-S,
S(O), hodc S(O);

M2 1a sb nguyén dugc chon tir nhém gém 0, 1 hoac 2;

mdi R* doc 1ap 1a RY hodc cong thic:

Q* R, R Q*
y
M12c MG M1d

M1a

trong do:

mdi Mla, Mlc, va Mld sb nguyén doc lap dugc
chon tir nhém gém 0 hoac 1;

M12c¢ 1a sb nguyén dugc chon tir nhém gém 0,1, 2,
3,4,5,6,7,8,9,10, 11 hodc 12;

73 1a Z* hoic Z°;
7% 1a R, -C(Q)RY, -C(Q?)Z}, -SO,RY, hodc -SO,Z°;
va

75 1a vong cacbon hodc di vong trong d6 Z° doc lap

dugc thé bang tir 0 &én 3 nhom RY;
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mdi R!' hoic R!? ddc lap 1a H, (Ci—Cs)alkyl, (C—Cs)alkenyl, (C>—Cs)alkynyl,
(C4—Cs)cacboxyclylalkyl, aryl tuy y duoc thé (Cs—Cao), heteroaryl tuy y duoc
thé, -C(=0)(C1—Cs)alkyl, -S(O)n(Ci—Cs)alkyl hodc (Cs—Cao)aryl(C1—Cs)alkyl;
hodic R!! va R cing nhau vé6i nito ma ching déu gin vao tao thanh vong di
vong tir 3 dén 7 canh trong d6 bét ky mot nguyén tir cacbon cuia vong di vong
ndy c6 thé tiry y duoc thay thé boi -O-, -S- hodc -NR?-;

mdi R* doc lap dugc chon tr nhom gdbm H, (Ci—Cs)alkyl, (C—Cg)alkenyl,
(C2—Cs)alkynyl, (Cs—Cao)aryl(C1—Cs)alkyl, (C4—Cs)cacboxyclylalkyl, -C(=O)R, -
C(=0)OR, -C(=0O)NR3, -C(=0)SR, -S(O)R, -S(O)2R, -S(O)(OR), -S(O)2(OR),
hoac -SO2NR3; trong d6

mdi R doc 14p duge chon tir nhom gdm H, (Ci1—Cs) alkyl, alkyl dugc thé (Ci—Cys),
(Ca—Cg)alkenyl, alkenyl dugc thé (C2—Cs), (C2—Cs) alkynyl, alkynyl dugc thé
(C2—Cs), (Cs—Cao)aryl, aryl duoc thé (C6—Ca0), (Ca—Cao)heteroxyclyl,
heteroxyclyl — dugc  thé  (C2—Ca), (Ce—Cao)aryl(Ci—Cs)alkyl  hodc
(Cs—Cao)aryl(C1—Cs)alkyl dugc thé;

mdi n 12 s6 nguyén doc 14p dugc chon tir nhém gom 0, 1, hodc 2; va

trong d6 mdi  (Ci—Cs)alkyl, (C2—Cs)alkenyl, (C2—Cg)alkynyl  hodc
(Ce—Cao)aryl(C1—Cg)alkyl gdm mdi R hodc R!? 13, doc lap, tiy ¥ duge thé béi
mot hodc nhiéu ph?ln ttr thé duge chon tir nhém gém halo, hydroxy, CN, N,
N(R?), hodc OR?; va trong d6 mdt hodc nhiéu nguyén ti cacbon khong phai dau
tan cung ctia mdi (C1-Cs)alkyl nay c6 thé ty y dugc thé bing -O-, -S- hodc —
NR?-.

Theo phuong an khéc, sang ché dé xuit hop chat 13







hodc

hoidc mubi dugce dung, hydrat, hodc este cua no.
MO ta chi tiét sang ché
L Dinh nghia

Tru khi dugc xac dinh khac, cac thuat nglt va cum tir sau day nhu dugc st dung

trong ban mo ta nay dugc du dinh c6 nghia sau déy:

Khi céc tén thuong mai duge st dung trong ban md ta nay, chi don du dinh dé
cap doc lap dén san phém c6 tén thuong mai va (céac) dugce chit c6 hoat tinh cta san

pham c6 tén thuong mai ndy.

Nhu dugce st dung trong ban mo ta nay, "hop chét theo sang ché" hodc "hop chét
c6 Cong thire IV" ¢6 nghia 1a hop chét c6 Cong thirc IV hodc mudi duoc dung, clia nd.
Tuong tu, li€én quan dén chét trung gian c6 thé tach ra, cum tr "hop chét c6 Cong thirc

(s6)" c6 nghia 1 hop chat c6 cong thirc d6 va cac mudi duge dyng cua no.

“Alkyl” 14 hydrocacbon chira nguyén tir cacbon thong thuong, béc hai, bac ba
hodc dang vong. Vi du, nhém alkyl co6 thé ¢6 tir 1 dén 20 nguyén tit cacbon (zikc la, Ci-
Cao alkyl), 1 dén 8 nguyén t cacbon (titc la, Ci-Cs alkyl), hodc 1 dén 6 nguyén tir
cacbon (tizc la, C1-Cs alkyl). Céc vi du v& nhém alkyl thich hgp bao gdm, nhung khong
bi gi¢i han &, metyl (Me, -CHs), etyl (Et, -CH2CH3), 1-propyl (n-Pr, n-propyl, -
CH,CH,CH3), 2-propyl (i-Pr, i-propyl, -CH(CHs)), l-butyl (n-Bu, n-butyl, -
CH,CH,CH,CH3), 2-metyl-1-propyl (i-Bu, i-butyl, -CH2CH(CHas)2), 2-butyl (s-Bu, s-
butyl, -CH(CH3)CH,CH3), 2-metyl-2-propyl (t-Bu, t-butyl, -C(CHs)3), 1-pentyl (n-

-0
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pentyl, -CH,CH,CH,CH,CH3), 2-pentyl (-CH(CH3)CH,CH>CH3),  3-pentyl
(-CH(CH2CH3)2), 2-metyl-2-butyl (-C(CH3)2.CH2CH3), 3-metyl-2-butyl
(-CH(CH3)CH(CH3)2),  3-metyl-1-butyl ~ (-CH.CH2CH(CHs)2),  2-metyl-1-butyl
(-CH,CH(CH3)CH2CH3), 1-hexyl (-CH,CH,CH,CH,CH,CH3), 2-hexyl
(-CH(CH3)CH2CH,CH2CH3), 3-hexyl (-CH(CH2CH;)(CH.CH>CH3)), 2-metyl-2-pentyl
(-C(CH3),CH2CH,CH3), 3-metyl-2-pentyl (-CH(CH3)CH(CH3)CH2CHs), 4-metyl-2-
pentyl (-CH(CH3)CH2CH(CHs)2), 3-metyl-3-pentyl (-C(CH3)(CH2CHs)), 2-metyl-3-
pentyl (-CH(CH>CH3)CH(CH:s),), 2,3-dimetyl-2-butyl (-C(CH3)2CH(CH3)2), 3,3-
dimetyl-2-butyl (-CH(CH3)C(CHs)s, va octyl (-(CH2)7CH3),

“Alkoxy” c6 nghia 1a nhém c6 cdng thirc —O-alkyl, trong d6 nhém alkyl, nhu
duogc dinh nghia & trén, gan vao phan t gbc qua nguyén t oxi. Phan alkyl ctia nhém
alkoxy c6 thé c6 tir 1 dén 20 nguyén tir cacbon (zizc la, C1-Cao alkoxy), 1 dén 12 nguyén
tr cacbon (f1zc la, C1-Crz alkoxy), hodc 1 dén 6 nguyén tir cacbon (tfc la, C1-Cs
alkoxy). Cac vi du vé nhém alkoxy thich hop bao gdm, nhung khong bi gidi han &,
metoxy (-O-CH; hoic -OMe), etoxy (-OCH2CH3 hodc -OEt), t-butoxy (-O-C(CH3)3
hoic —OtBu) va nhém tuong tu.

“Haloalky]” 1a nhém alkyl, nhu dugc dinh nghia & trén, trong d6 mot hodc nhiéu
nguyén tt hydro cua nhom alkyl dugc thay thé bang nguyén tit halogen. Phan alkyl cua
nhém haloalkyl ¢6 thé c6 tir 1 dén 20 nguyén tir cacbon (tikc ld, C1-Cao haloalkyl), 1 dén
12 nguyén tit cacbon (tizc la, C1-Ciz haloalkyl), hodc 1 dén 6 nguyén tir cacbon (#ic 4,
C1-Cs alkyl). Cac vi du vé& nhém haloalkyl thich hgp bao gbm, nhung khdng bi gidi han
&, -CF3, -CHF,, -CFH», -CH2CF3, va nhom tuong tu.

“Alkenyl” 14 hydrocacbon chira nguyén tir cacbon thong thudng, béc hai, bac ba
ho#c dang vong co it nhit mot vi tri khong no, e la lién két doi cacbon-cacbon, sp°.
Vi du, nhém alkenyl c6 thé c6 tir 2 dén 20 nguyén tit cacbon (#ikc la, C2-Cao alkenyl), 2
dén 8 nguyén tt cacbon (#ic la, C2-Cs alkenyl), hodc 2 dén 6 nguyén ti cacbon (tirc la,
C»-Cg alkenyl). Céac vi du vé nhém alkenyl thich hgp bao gbm, nhung khong bi gi6i han
&, etylen hodc vinyl (-CH=CHa), allyl (-CH2CH=CH>), cyclopentenyl (-CsH7), va 5-
hexenyl (-CH,CH,CH2CH,CH=CH>).

“Alkynyl” 12 hydrocacbon chtra nguyén tir cacbon thong thuong, béc hai, bac ba

ho#c dang vong cd it nhit mot vi tri khdng no, ke la lién két ba cacbon-cacbon, sp. Vi

-10-
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dy, nhém alkynyl c6 thé co tir 2 dén 20 nguyén tir cacbon (fitc la, C2-Cao alkynyl), 2
dén 8 nguyén tir cacbon (tifc la, C-Cs alkyn,), hodc 2 dén 6 nguyén tir cacbon (tizc la,
C2-Cs alkynyl). Cac vi du vé nhém alkynyl thich hop bao gbdm, nhung khong bi giéi
han &, axetylenic (-C=CH), propargyl (-CH2C=CH), va nhém tuong ty.

“Alkylen” ding dé chi gbc hydrocacbon no, mach thang hodc phan nhanh hoic
dang vong c6 hai tim ¢ gbc hoa tri mot thu dugc bang cach loai bd hai nguyén tir hydro
khoi cting mot nguyén tir cacbon hodc hai nguyén tir cacbon khac nhau cua alkan gbe.
Vi du, nhom alkylen c6 thé c6 tir 1 dén 20 nguyén tir cacbon, 1 dén 10 nguyén tr
cacbon, hodc 1 dén 6 nguyén tir cacbon. Cac gbc alkylen thudng bao gdm, nhung
khéng bi gisi han &, metylen (-CHa-), 1,1-etyl (-CH(CH3)-), 1,2-etyl (-CH2CHy-), 1,1-
propyl (-CH(CH,CH3)-), 1,2-propyl (-CH2CH(CH3)-), 1,3-propyl (-CH2CH2CHy-), 1,4-
butyl (-CH2CH2CH2CH>-), va nhém twong tu.

Thuét ngit “alkenylen” dugc dung @& chi gbc hydrocacbon khong no, mach nhanh
hodc mach thing hodc mach vong c6 hai tAm & géc héa tri mot thu duogc bang cach loai bd
hai nguyén tir hydro ra khoi cing mt nguyén tir cacbon hodc hai nguyén tir cacbon khac
nhau cta alken gdc. Vi du, va nhém alkenylen c6 thé ¢ tir 1 dén 20 nguyén tir cacbon,
1 d@n 10 nguyén tir cacbon, hogc 1 dén 6 nguyén tir cacbon. Céc gbc alkenylen thudng

bao gém, nhung khong chi gi6i han &: 1,2-etylen (-CH=CH-).

Thuét ngit “alkynylen” dugc dung @& chi gbc hydrocacbon khdng no, mach nhanh
hodc mach thang hoic mach vong c6 hai tAm & géc hoéa tri mot thu dugce bang céach loai bd
hai nguyén tir hydro ra khéi cing mdt nguyén tir cacbon hodc hai nguyén tr cacbon khac
nhau cta alkyn gdc. Vi du, nhém alkynylen c6 thé c6 tir 1 dén 20 nguyén tir cacbon, 1
dén 10 nguyén tir cacbon, hodc 1 dén 6 nguyén tr cacbon. Cac gbc alkynylen thuong
bao gdém, nhung khdng chi giéi han &: axetylen (-C=C-), propargyl (-CH2C=C-), va 4-
pentynyl (-CH,CH2CH2C=C-).

No6i chung, “amino” dung dé chi gbc nito co thé dugc xem la din xuét cta
amoniac, c6 cong thitc —N(X)2, trong do mdi “X ddc 1ap 1a H, alkyl dugc thé hoac
khong dugc thé, cacboxyclyl dugc thé hogc khong dugc thé, heteroxyclyl dugce thé
hodc khong dugce thé, v.v. Su lai hda cia nito 1 khoang sp®. Céc loai amino khong gi6i
han bao gdm —NHa, -N(alkyl),, -NH(alkyl), -N(cacboxyclyl), -NH(cacboxyclyl), -
N(heteroxyclyl),, -NH(heteroxyclyl), -N(aryl), -NH(aryl), -N(alkyl)(aryl), -

-11-
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N(alkyl)(heteroxyclyl),  -N(cacboxyclyl)(heteroxyclyl),  -N(aryl)(heteroaryl), -
N(alkyl)(heteroaryl), v.v. Thuat ngit “alkylamino” dung d8 chi nhém amino duge thé
bang it nhit mdt nhém alkyl. Céc vi du khong gidi han vé nhém amino bao gdm —NHa,
-NH(CH3), -N(CH3),, -NH(CH2CH3), - N(CH2CHs)2, -NH(phenyl), -N(phenyl), -
NH(benzyl), -N(benzyl),, v.v. N6i chung, alkylamino duoc thé ding dé chi nhém
alkylamino, nhu dugc dinh nghia & trén, trong do it nhit mot alkyl duge thé, nhu dugc
dinh nghia trong ban mo ta nay, gén vao nguyén tir amino nito. Cac vi du khong giGi
han v& alkylamino duoc thé bao gdm -NH(alkylen-C(0O)-OH), -NH(alkylen-C(O)-O-
alkyl), -N(alkylen-C(O)-OH)y, -N(alkylen-C(0O)-O-alkyl)2, v.v.

“Aryl” c6 nghia la gbc hydrocacbon thom thu duge bang cach loai bd mot
nguyén tir hydro khoi nguyén tir cacbon don ctia h¢ vong thom gbc. Vi dy, nhém aryl
¢6 thé c6 tir 6 dén 20 nguyén tir cacbon, 6 dén 14 nguyén tir cacbon, hodc 6 dén 10
nguyén tir cacbon. Cac nhom aryl thudong bao gbm, nhung khong bi gidi han &, gbc thu
dugc tir benzen (vi du, phenyl), benzen dugc thé, naphtalen, antraxen, biphenyl, va

nhém tuong tu.

“Arylalkyl” dung @& chi gbc alkyl khong vong trong d6 mot trong cac nguyén tlr
hydro lién két véi nguyén tir cacbon, dién hinh 13 nguyén t& cacbon dAu tan cliing hodc
nguyén tir cacbon sp?, dugc thay thé bang gbc aryl. Cac nhom arylalkyl dién hinh bao
gdm, nhung khong bi giéi han &, benzyl, 2-phenyletan-1-yl, naphtylmetyl,
2-naphtyletan-1-yl, naphtobenzyl, 2-naphtophenyletan-1-yl va nhém twong ty. Nhom
arylalkyl c6 thé chira tir 7 dén 20 nguyén tt cacbon, vi du, phén alkyl nim trong khoang
tr 1 dén 6 nguyén tir cacbon va phan aryl nim trong khoang tir 6 dén 14 nguyén tir

cacbon.

“Arylalkenyl” dung dé chi gbc alkenyl khong vong trong d6 mot trong céc
nguyén ti hydro lién két v6i nguyén tir cacbon, dién hinh 1 nguyén tir cacbon dau tan
cling hodc nguyén tir cacbon sp?, cling ¢6 nguyén tlr cacbon sp?, dugc thay thé bing gbc
aryl. Phan aryl cua arylalkenyl c6 thé bao gbm, vi du, bét ky trong s6 cac nhom aryl
dugc bdc 16 trong ban md ta nay, va phan alkenyl cua arylalkenyl co thé bao gdm, vi
du, bt ky trong sd cac nhém alkenyl dwoc boc 10 trong ban mod té nay. Nhom

arylalkenyl c6 thé chira tir 8 dén 20 nguyén tir cacbon, vi du, phén alkenyl nim trong
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khoéang tir 2 dén 6 nguyén ti cacbon va phin aryl nim trong khoang tir 6 dén 14 nguyén

t cacbon.

“Arylalkynyl” dung dé chi gbc alkynyl khong vong trong d6 mot trong céc
nguyén ti hydro lién két voi nguyén tir cacbon, dién hinh 13 nguyén tir cacbon dau tan
cing hodc nguyén ti cacbon sp?, cling c¢6 nguyén tir cacbon sp, dugc thay thé bang gdc
aryl. Phan aryl ctia arylalkynyl c6 thé bao gdm, vi du, bat ky trong s6 cac nhom aryl
dugce bdc 10 trong ban md ta nay, va phan alkynyl cta arylalkynyl c6 thé bao gdm, vi
du, bit ky trong sd cédc nhém alkynyl dugc boc 10 trong ban md ta nay. Nhom
arylalkynyl c6 thé chtra tir 8 dén 20 nguyén tir cacbon, vi du, phin alkynyl nim trong
khoang tir 2 &én 6 nguyén tir cacbon va phin aryl nim trong khoang tir 6 dén 14 nguyén

t&r cacbon.

Thuat nglt “dugc thé” tham chiéu dén alkyl, alkylen, aryl, arylalkyl, alkoxy,
heteroxyclyl, heteroaryl, cacboxyclyl, v.v., vi du, “alkyl dugc thé”, “alkylen dugc thé”,
“aryl duoc thé”, “arylalkyl dugc thé”, “heteroxyclyl dugc thé”, va “cacboxyclyl duoc
thé” 1an luot c6 nghia 12 alkyl, alkylen, aryl, arylalkyl, heteroxyclyl, cacboxyclyl, trong
d6 mot hodc nhidu mdi nguyén tir hydro doc 14p dugc thay thé bang phan tir thé khong
phai 1a hydro. Céc phin tir thé dién hinh bao gdm, nhung khong bi gi¢i han &, -X, -RY,
-0, =0, -ORY, -SRY, -S, -NRP,, -N*R, =NR®, -CXj, -CN, -OCN, -SCN, -N=C=0,
-NCS, -NO, -NO,, =Ny, -N3, -NHC(=0)R®, -OC(=0)R®, -NHC(=O)NR, -S(=O)-,
-S(=0),0H, -S(=0)R® -OS(=0):0R’ -S(=0)%NR", -S(=O)R?, -OP(=0O)(ORP),,
-P(=0)(OR%),, -P(=0)(O)2, -P(=O)(OH), -P(O)(OR?)(0), -C(=O)R®, -C(=0)X,
-C(S)R?, -C(0)OR®, -C(0)Or, -C(S)OR®, -C(0)SR", -C(S)SR®, -C(O)NRY,, -C(S)NR,
-C(=NRP)NRY,, trong d6 mbi X ddc lap 1a halogen: F, Cl, Br, hodc I; va mdi R® ddc lap
1a H, alkyl, aryl, arylalkyl, di vong, hodc nhém bao v¢ hodc phﬁn tién chit. Cac nhém
alkylen, alkenylen, va alkynylen cling ¢ thé duoc thé twong tw. Néu khong dugc chi ra
theo cach khéc, khi thuit ngit "dugc thé" duogc st dung két hop v6i cac nhém nhu
arylalkyl, ma c6 hai hodc nhidu gbc c6 thé thé, phin tir thé c6 thé gén vao phan aryl, phan
alkyl, hogc ca hai.

Thuét ngit “tién chat” nhu dugce st dung trong ban md ta nay dung dé chi hop
chét bat ky ma khi dugc dung v6i hé sinh hoc tao ra chét thudc, tic 13, chét c6 hoat tinh,

do (c4c) phan (g héa hoc tuc thoi, (cac) phan ung hoa hoc xic tac enzym, sy quang
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phan, va/hodc (cac) phan tmg hoa hoc trao dbi chét. Tién chét vi vy 1a dang tiém ting

hoic tuwong tu stra dbi déng hoéa tri cia hop chét ¢6 hoat tinh chita bénh.

Mot ngudi c6 hiéu biét théng thudng trong linh vyc s& nhan ra rang cac phan tir
thé va gbc khac cuia cac hop chét c6 Cong thire IV ¢ thd duge lwa chon dé tao ra hop
chit 6n dinh thich hop dé tao ra hop chit duoc hiéu c6 thé dugc phéi tron thanh duoc
phém dn dinh chép nhan dugc. Céc hop chét c6 Cong thirc IV ¢6 d0 4n dinh nay duogc

du phong nim trong pham vi cua sang ché.

“Heteroalkyl” diung dé chi nhém alkyl trong d6 mot hodc nhidu nguyén tir
cacbon di dugc thay thé béng nguyén tt khac loai, nhu, O, N, hodc S. Vi du, néu
nguyén tir cacbon ciia nhom alkyl gin vao phan t gbc dugc thay thé bang nguyén tix
khéc loai (vi du, O, N, hodc S) cac nhom heteroalkyl tao ra, 14n luot, 1a nhém alkoxy (vi
dy, -OCHs, v.v.), amin (vi du, -NHCH3, -N(CH3), v.v.), hodc nhom thioalkyl (vi du,
-SCH3). Néu nguyén tir cacbon khong dau tan cung cia nhém alkyl khong gén vio
phan tu gbc duge thay thé bang nguyén tt khac loai (vi du, O, N, hodc S) cac nhom
heteroalkyl tao ra, 1an luot, 1a alkyl ete (vi dy, -CH2CH>-O-CHj3, v.v.), alkyl amin (vi
du, -CH,NHCH3, -CH2N(CHs)2, v.v.), hodc thioalkyl ete (vi du,-CH2-S-CH3). Néu
nguyén tir cacbon dau tan cung cia nhom alkyl duge thay thé bing nguyén tt khéc loai
(vi dy, O, N, hodc S), cac nhom heteroalkyl tao ra, 1an luot, 12 nhém hydroxyalkyl (e.g.,
-CH,CH,-OH), nhém aminoalkyl (vi du, -CHNH), hodc nhém alkyl thiol (vi du,
-CH,CH»-SH). Nhom heteroalkyl o6 thé 6, vi du, tir 1 dén 20 nguyén t cacbon, 1 dén
10 nguyén tir cacbon, hodc 1 dén 6 nguyén tir cacbon. Nhom Ci-Cs heteroalkyl c6 nghia

12 nhom heteroalkyl co tir 1 dén 6 nguyén tir cacbon.
“Dj vong” hodc “heteroxyclyl” nhu dugc st dung trong ban mé ta nay bao gbdm
vi du va khong lam gi6i han nhu cac di vong dugc md ta trong Paquette, Leo A

Principles of Modern Heterocyclic Chemistry (W.A. Benjamin, New York, 1968), cu

thé 1a Chapters 1, 3, 4, 6, 7, va 9; The Chemistry of Heterocyclic Compounds, Series of

Monographs” (John Wiley & Sons, New York, 1950 to present), cu thé 12 Volumes 13,
14, 16, 19, va 28; va J. Am. Chem. Soc. (1960) 82:5566. Theo mdt phuong an cu thé
cla sang ché “di vong” bao gdm “vong cacbon” nhu dugc dinh nghia trong ban mo ta
nay, trong d6 mot hodc nhiéu (vi du 1, 2, 3, hodc 4) nguyén tir cacbon da duogc thay thé
béng nguyén t& khac loai (vi du O, N, hodc S). Céac thuat nglt “di vong” hodc
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“heteroxyclyl” bao gdm vong no, vong chua no mot phan, va vong thom (tikc la, vong
thom di vong). Cac heteroxyclyl duoc thé bao gém, vi du, vong di vong dugc thé béng
bét ky trong sb céac phan tr thé dugc boc 10 trong ban md ta nay bao gdm cac nhém

cacbonyl. Vi du khong gidi han vé heteroxyclyl dugc thé cacbonyl 1a:

~

o)

Céc vi du v& céc di vong bao gdm vi du va khong 1am gidi han nhu pyridyl,
dihydroypyridyl, tetrahydropyridyl (piperidyl), thiazolyl, tetrahydrothiophenyl, sulfur
oxidized tetrahydrothiophenyl, pyrimidinyl, furanyl, thienyl, pyrrolyl, pyrazolyl,
imidazolyl, tetrazolyl, benzofuranyl, thianaphthalenyl, indolyl, indolenyl, quinolinyl,
isoquinolinyl, benzimidazolyl, piperidinyl, 4-piperidonyl, pyrrolidinyl, 2-pyrrolidonyl,
pyrrolinyl, tetrahydrofuranyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
decahydroquinolinyl, octahydroisoquinolinyl, azocinyl, triazinyl, 6H-1,2,5-thiadiazinyl,
2H,6H-1,5,2-dithiazinyl, thienyl, thianthrenyl, pyranyl, isobenzofuranyl, chromenyl,
xanthenyl, phenoxathinyl, 2H-pyrrolyl, isothiazolyl, isoxazolyl, pyrazinyl, pyridazinyl,
indolizinyl, isoindolyl, 3H-indolyl, 1H-indazoly, purinyl, 4H-quinolizinyl, phthalazinyl,
naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, 4aH-carbazolyl,
carbazolyl, B-carbolinyl, phenanthridinyl, acridinyl, pyrimidinyl, phenanthrolinyl,
phenazinyl, phenothiazinyl, furazanyl, phenoxazinyl, isochromanyl, chromanyl,
imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperazinyl, indolinyl,
isoindolinyl, quinuclidinyl, morpholinyl, oxazolidinyl, benzotriazolyl, benzisoxazolyl,

oxindolyl, benzoxazolinyl, isatinoyl, va bis-tetrahydrofuranyl:

&

-

Theo céch vi du va khdng nham gi¢i han pham vi ctia sang che, cdc di vong lién

W

Ol

két cacbon duoc lién két & vi tri 2, 3, 4, 5, hodc 6 cua pyridin, vi tri 3, 4, 5, hodc 6 cia
pyridazin, vi tri 2, 4, 5, hodc 6 clia pyrimidin, vi tri 2, 3, 5, hodc 6 cla pyrazin, vi tri 2,

3, 4, hodc 5 cta furan, tetrahydrofuran, thiofuran, thiophen, pyrol hodc tetrahydropyrol,
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vi tri 2, 4, hodic 5 clia oxazol, imidazol hodc thiazol, vi tri 3, 4, hodc 5 cua isoxazol,
pyrazol, hodc isothiazol, vi trf 2 hodc 3 cua aziridin, vi tri 2, 3, hoac 4 cua azetidin, vi
tri 2, 3, 4, 5, 6, 7, ho#c 8 cua quinolin hodc vi tri 1, 3, 4, 5, 6, 7, hodc 8 cua isoquinolin.
Thong thuong hon nita, cac di vong li€n két cacbon bao gdm 2-pyridyl, 3-pyridyl, 4-
pyridyl, 5-pyridyl, 6-pyridyl, 3-pyridazinyl, 4-pyridazinyl, 5-pyridazinyl, 6-pyridazinyl,
2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 6-pyrimidinyl, 2-pyrazinyl, 3-pyrazinyl, 5-
pyrazinyl, 6-pyrazinyl, 2-thiazolyl, 4-thiazolyl, hodc 5-thiazolyl.

Theo cach vi du va khong nhdm giéi han pham vi cla sang ché, cac di vong lién
két nito dugc lién két & vi tri 1 cia aziridin, azetidin, pyrol, pyrolidin, 2-pyrolin, 3-
pyrolin, imidazol, imidazolidin, 2-imidazolin, 3-imidazolin, pyrazol, pyrazolin, 2-
pyrazolin, 3-pyrazolin, piperidin, piperazin, indol, indolin, 1H-indazol, vi tri 2 cua
isoindol, hodc isoindolin, vi tri 4 ctia morpholin, va vi tri 9 cla carbazol, hodc -
carbolin. Thong thudng hon nita, cdc di vong lién két nito bao gbébm 1-aziridyl, 1-

azetedyl, 1-pyrolyl, 1-imidazolyl, 1-pyrazolyl, va 1-piperidinyl.

“Heteroxyclylalkyl” dung dé chi gdc alkyl khong vong trong d6 mot trong cac
nguyén tir hydro dugc lién két voi nguyén ti cacbon, thong thudng 1a nguyén ti cacbon
d4u tan cung hoic sp’, dugc thay thé bang gbc heteroxyclyl (tikc la, phan heteroxyclyl-
alkylen). Cac nhom heteroxyclyl alkyl thudng bao gbm, nhung khong bi gidi han &
heteroxyclyl-CHa-, 2-(heteroxyclyl)etan-1-yl, va nhém tuong tu, trong d6 phéan
“heteroxyclyl” bao gdm bt ky trong sd cac nhom heteroxyclyl dugc md ta & trén, bao

gdm cac nhém duge md ta trong Principles of Modern Heterocyclic Chemistry. Nguoi

¢6 hiéu biét thong thuong trong linh vyc cling s& hiéu ring nhém heteroxyclyl c6 thé
gin vao phan alkyl ctia heteroxyclyl alkyl bing lién két cacbon-cacbon hodc lién két
cacbon-nguyén tir khac loai, voi diéu kién 13 nhém tao ra tinh 4n dinh héa hoc. Nhom
heteroxyclyl alkyl chira tir 3 dén 20 nguyén tir cacbon, vi du, phan alkyl ctia nhém
arylalkyl nam trong khoang tir 1 dén 6 nguyén t& cacbon va phan heteroxyclyl nam
trong khoang tur 2 dén 14 nguyén ti cacbon. Cac vi du vé heteroxyclylalkyl bao gbm vi
du va khong 1am gi6i han cc di vong chtra luu huynh, oxi, va/hodc nito 5 canh nhu
thiazolylmetyl, 2-thiazolyletan-1-yl, imidazolylmetyl, oxazolylmetyl, thiadiazolylmetyl,

v.v., cac di vong chtra luu huynh, oxi, va/hodc nito 6 canh nhu piperidinylmetyl,
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piperazinylmetyl, morpholinylmetyl, pyridinylmetyl, pyridizylmetyl, pyrimidylmetyl,

pyrazinylmetyl, v.v.

“Heteroxyclylalkenyl” dung dé chi gbc alkenyl khong vong trong d6 mdt trong
s6 cac nguyén tir hydro dugc lién két v6i nguyén ti cacbon, thong thudng nguyén tir
cacbon diu tan cing hoic sp?, ciing ¢6 nguyén t& cacbon sp?, dugc thay thé bing gbc
heteroxyclyl (téc la, phin heteroxyclyl-alkenylen). Phin heteroxyclyl ciia nhém
heteroxyclyl alkenyl bao gdm bét ky trong s6 cac nhom heteroxyclyl dugc md ta trong

ban mo ta nay, bao gdm cac nhém duge md ta trong Principles of Modern Heterocyclic

Chemistry, va phan alkenyl cia nhém heteroxyclyl alkenyl bao gbm bt ky trong sb cac
nhém alkenyl dugc bdc 10 trong ban md ta nay. Nguoi ¢ hiéu biét thong thuong trong
linh vuc ciing s& hiéu ring nhém heteroxyclyl c6 thé gin vao phan alkenyl cla
heteroxyclyl alkenyl bang lién két cacbon-cacbon hodc lién két cacbon-nguyén tir khac
loai, v6i diéu kién 1a nhém tao ra tinh 4n dinh hoa hoc. Nhém heteroxyclyl alkenyl
chua tir 4 dén 20 nguyén tir cacbon, vi du, phén alkenyl ctia nhom heteroxyclyl alkenyl
nim trong khoang tir 2 dén 6 nguyén tir cacbon va phén heteroxyclyl nim trong khoang

tir 2 dén 14 nguyén tir cacbon.

“Heteroxyclylalkynyl” dung dé chi gbc alkynyl khong vong trong d6 mdt trong
cac nguyén tr hydro dugc lién két v6i nguyén tir cacbon, thong thudng nguyén tir
cacbon diu tan cung hoic sp®, cling c6 nguyén tir cacbon sp, dugc thay thé bang gbc
heteroxyclyl (e la, phan heteroxyclyl-alkynylen). Phan heteroxyclyl cia nhoém
heteroxyclyl alkynyl bao gbm bt ky trong s cac nhém heteroxyclyl dugc mo ta trong

ban md ta ndy, bao gdbm cic nhém duge md ta trong Principles of Modern Heterocyclic

Chemistry, va phan alkynyl cia nhém heteroxyclyl alkynyl bao gbm bt ky trong s6 cac
nhém alkynyl dugc bdc 19 trong ban mo ta nay. Ngudoi co hiéu biét théng thudng trong
linh vuc ciing s& hiéu ring nhém heteroxyclyl co thé gén vao phan alkynyl cua
heteroxyclyl alkynyl bang lién két cacbon-cacbon hogc lién két cacbon-nguyén tir khac
loai, v6i diéu kién 12 nhém tao ra tinh dn dinh hoa hoc. Nhém heteroxyclyl alkynyl
chtra tir 4 dén 20 nguyén tir cacbon, vi du, phén alkynyl ctia nhém heteroxyclyl alkynyl
nam trong khoang tir 2 dén 6 nguyén tir cacbon va phén heteroxyclyl nam trong khoang

tir 2 dén 14 nguyén ti cacbon.
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“Heteroaryl” ding dé chi heteroxyclyl thom c6 it nhit mot nguyén tir khac loai
trong vong. Cac vi du khong gi6i han vé nguyén tir khac loai thich hop c6 thé duogc
chira trong vong thom bao gdm oxi, lwu huynh, va nito. Cac vi du khong gi6i han vé
vong heteroaryl bao gdm tit ca cic vong thom liét ké trong dinh nghia vé
“heteroxyclyl”, bao gdm pyridinyl, pyrrolyl, oxazolyl, indolyl, isoindolyl, purinyl,
furanyl, thienyl, benzofuranyl, benzothiophenyl, carbazolyl, imidazolyl, thiazolyl,
isoxazolyl, pyrazolyl, isothiazolyl, quinolyl, isoquinolyl, pyridazyl, pyrimidyl, pyrazyl,

V.V.

“Vong cacbon” hodc “cacboxyclyl” dung dé chi vong no (tirc 13, xycloalkyl),
chua no mot ph?m (vi du, cycloalkenyl, cycloalkadienyl, v.v.) hodc thom ¢ tir 3 dén 7
nguyén tir cacbon la mot vong, 7 dén 12 nguyén tir cacbon 1a hai vong, va lén dén
khoang 20 nguyén tir cacbon la nhiéu vong. Cac vong cacbon mdt vong co tir 3 dén 7
nguyén tir vong, thong thuong hon nita 12 5 hodc 6 nguyén tir vong. Cac vong cacbon
hai vong co tu 7 dén 12 nguyén t vong, vi du, dugc bd tri dudi dang hé bixyclo [4,5],
[5,5], [5,6] hodc [6,6], hodc 9 hodc 10 nguyén tir vong duge bd tri dudi dang hé bixyclo
[5,6] hoic [6,6], hodc vong dung hop & vi tri spiro. Céc vi dy khdng gidi han vé cac
vong cacbon mdt vong bao gdm xyclopropyl, xyclobutyl, xyclopentyl, 1-cyclopent-1-
enyl, l-cyclopent-2-enyl, 1-cyclopent-3-enyl, xyclohexyl, 1l-xyclohex-1-enyl, 1I-
xyclohex-2-enyl, 1-xyclohex-3-enyl, va phenyl. Cic vi du khong gidi han vé cac vong

cacbon bixyclo bao gdm naphtyl, tetrahydronaphtalen, va decalin.

“Cacboxyclylalkyl” dung dé chi gbc alkyl khong vong trong d6 mdt trong cac
nguyén t hydro lién két voi nguyén tir cacbon dugc thay thé bang gbc cacboxyclyl nhu
dugc md ta trong ban md ta nay. Thong thudng, nhung khong gi6i han, cac vi du vé cac
nhoém cacboxyclylalkyl bao gbdm xyclopropylmetyl, xyclopropyletyl, xyclobutylmetyl,
xyclopentylmetyl va xyclohexylmetyl.

“Arylheteroalkyl” dung dé chi heteroalkyl nhu dugc dinh nghia trong ban mo ta
ndy, trong d6 nguyén ti hydro (ma co thé gin hodc vao nguyén tir cacbon hodc nguyén
tr khac loai) da dugc thay thé bang nhém aryl nhu duge dinh nghia trong ban mo ta
nay. Cac nhém aryl cé thé duge lién két v6i nguyén tir cacbon ciia nhém heteroalkyl,
hodc v6i nguyén tir khiac loai ctia nhom heteroalkyl, dugc dé xuit ring nhém

arylheteroalkyl tao ra cé gbc 6n dinh hoéa hoc. Vi du, nhém arylheteroalkyl c6 thé c6
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cong thirc chung -alkylen-O-aryl, -alkylen-O-alkylen-aryl, -alkylen-NH-aryl,
-alkylen-NH-alkylen-aryl, -alkylen-S-aryl, -alkylen-S-alkylen-aryl, v.v. Ngoai ra, bat
k¥ trong s cac nhom alkylen & cong thirc chung 6 trén c6 thé con dugc thé bing bét ky
trong sb cac phén tt thé duoc dinh nghia hodc minh hoa bang vi du trong ban mo ta
nay.

“Heteroarylalkyl” dung dé chi nhém alkyl, nhu dugc dinh nghia trong ban mo ta
ndy, trong d6 nguyén ti hydro di dugc thay thé bing nhém heteroaryl nhu duge dinh
nghia trong ban md ta nay. Cac vi du khong gidi han vé heteroaryl alkyl bao gbm
-CH-pyridinyl, -CHa-pyrrolyl, -CHj-oxazolyl, -CHa-indolyl, -CH-isoindolyl,
-CHy-purinyl, -CH,-furanyl, -CHa-thienyl, -CHa-benzofuranyl, -CH;-benzothiophenyl,
-CHa-carbazolyl, -CH-imidazolyl, -CHa-thiazolyl, -CHp-isoxazolyl, -CHa-pyrazolyl,
-CHa-isothiazolyl, -CH,-quinolyl, -CHa-isoquinolyl, -CH,-pyridazyl, -CHa-pyrimidyl,
-CHy-pyrazyl,  -CH(CH3)-pyridinyl, =~ -CH(CHzs)-pyrrolyl, -CH(CH3)-oxazolyl,
-CH(CH3)-indolyl, -CH(CHjs)-isoindolyl, -CH(CH3)-purinyl, -CH(CHs)-furanyl,

-CH(CHs)-thienyl, -CH(CH3)-benzofuranyl, -CH(CHs)-benzothiophenyl,
-CH(CH3)-carbazolyl, -CH(CH3)-imidazolyl, -CH(CH3)-thiazolyl,
-CH(CHa)-isoxazolyl, -CH(CH3)-pyrazolyl, -CH(CH3s)-isothiazolyl,

-CH(CH3)-quinolyl, -CH(CH3)-isoquinolyl, -CH(CHs)-pyridazyl, -CH(CHs)-pyrimidyl,
-CH(CHz3)-pyrazyl, v.v.

Thuét nglt “tuy y dugc th&” tham chiéu dén gbc cu thé cta hop chit c6 Cong
thiee IV (vi du, nhom aryl tuy y dugce thé) ding dé chi gbc trong d6 tht ca cac phan tir
thé 13 hydro hodc trong d6 mot hodc nhiéu hydro ciia gbc c6 thé dugc thay thé bing
phén tir thé nhu cac phan tir thé dugc néu trong dinh nghia vé “duoc thé”.

7
A

Thuét ngtr “tuy y duoc thay theé” tham chiéu dén gbc cu thé cta hop chét co
Cong thire IV (vi dy, nguyén tir cacbon ctia (Ci-Cg)alkyl nay co thé tuy y duoc thay thé
bang —O-, -S-, hodc —NR?-) ¢ nghia 1a mot hodc nhiéu nhém metylen ctia (C1-Cs)alkyl
c6 thé dugc thay thé bing 0, 1, 2, hogc nhiéu nhém nhét dinh (vi dy, —O-, -S-, hodc —
NR?-).

Thuét ngit “(cac) nguyén tir cacbon khong dAu tan cung” tham chiéu dén gbc
alkyl, alkenyl, alkynyl, alkylen, alkenylen, hodc alkynylen diung dé chi nguyén t&

cacbon trong gbc ma xen vao gilta nguyén tir cacbon thit nhat cla goc va nguyén tu

-19-



38835

cacbon cudi trong gbc. Do d6, vi du va khong lam giéi han, trong gbe alkyl -
CH,(C")Ha(C"H2CH; hoic gbe alkylen -CHa(C*Ha(C")H2CHz- nguyén tir C* s& dugce

xem la nguyén tir cacbon khong dAu tan cling.
Mbt s6 Q va Q! thay thé 1a nito oxit nhu "N(O)(R) hodc “N(O)(OR). Cac nito
oxit ndy, nhu duogc thé hién & day gén vao nguyén ti cacbon, cling c6 thé dugc thé hién
bang cach nap cic nhém riéng biét nhu
T -
N
/ N / ~

R or OR,

lan luot, va du dinh twong duong véi cac bicu didn néu trén nham muc dich mo ta sang

/4
A

cheé.

"Chét lién két" hodic “lién két” c6 nghia 12 gbc hoa hoc chira lién két cong hoa tri
hodc mach nguyén tir. Cac chét lién két bao gdm céc don vi 1dp lai cua alkyloxy (vi du
polyetylenoxy, PEG, polymetylenoxy) va alkylamino (vi du polyetylenamino,
Jeffamin™); va este diaxit va amit bao gEA)m suxinat, suxinamit, diglycolat, malonat, va

caproamit.

Céc thuat ngit nhu “lién két oxi”, “lién két nito”, “lién két cacbon”, “lién ket
sulfur”, hodc “lién két phospho” c6 nghia rang néu lién két gitta hai nhém c6 thé dugc
tao thanh bang cach st dung nhiéu hon mot loai nguyén tir trong gbc, sau d6 lién két
tao thanh giita cac gbc thong qua nguyén tir nhét dinh. Vi du, amino axit lién két nito s&
duoc lién két thong qua nguyén ti nito cia axit amin hon thong qua nguyén tir oxi hodc

cacbon cua amino axit.

Theo mét sb phwong 4n cta cac hop chit c6 Cong thirc IV, mdt hodc nhiéu 7!
hodc Z? doc 1ap 1a géc clia a-axit amin este xuét hién trong tw nhién lién két nito. Céac vi
du vé axit amin xuét hién trong tu nhién bao gém isoleuxin, leuxin, lysin, methionin,
phenylalanin, threonin, tryptophan, valin, alanin, asparagin, axit aspartic, Xystein, axit
glutamic, glutaphit, glyxin, prolin, selenoxystein, serin, tyrosin, arginin, histidin,
ornithin va taurin. Céc este cua cic amino axit ndy chira bét ky trong s6 dugc md ta abi

v6i phin tir thé R, dic biét trong d6 R1a (Ci-Cs)alkyl thy y duge thé.
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Thuat ngit gbc “purin” hodc “pyrimidin” bao gdm, nhung khong gi6i han &,
adenin, N-alkylpurin, N®-acylpurin (trong d6 acyl 1a C(O)(alkyl, aryl, alkylaryl, hodc
arylalkyl), N6-benzylpurin, N°-halopurin, N°-vinylpurin, Né-axetylenic purin, N°-acyl
purin, Nf-hydroxyalkyl purin, NS-allylaminopurin, N°-thioallyl purin, N*-alkylpurins,
NZ-alkyl-6-thiopurin, ~thyphat, —xytoxin, S5-fluoroxytoxin, 5-metylxytoxin, 6-
azapyrimidin, bao gdm 6-azaxytoxin, 2- va/hodc 4-mercaptopyrmidin, uracil, 5-
halouracil, bao gdm 5-fluorouracil, C’-alkylpyrimidin, C°-benzylpyrimidin, C°-
halopyrimidin, C’-vinylpyrimidin, C3-axetylenic pyrimidin, C5-acyl pyrimidin, C*-
hydroxyalkyl purin, C3-amidopyrimidin, C3-xyanopyrimidin, C*-5-iodopyrimidin, C°-
iodo-pyrimidin, C’-Br-vinyl pyrimidin, C-Br-vinyl pyrimidin, C*-nitropyrimidin, C>-
amino-pyrimidin, NZ-alkylpurin, N2-alkyl-6-thiopurin, 5-azacytidinyl, S-azauracilyl,
triazolopyridinyl, imidazolopyridinyl, pyrrolopyrimidinyl, va pyrazolopyrimidinyl. Céac
gbc purin bao gdém, nhung khong bi giéi han &, guanin, adenin, hypoxantin, 2,6-
diaminopurin, va 6-chloropurin. Céc gbc purin va pyrimidin dugc lién két v6i duong
riboza, hodc chét trong tw cia no, thong qua nguyén tir nito clia bazo. Cac nhom chirc
oxi va nito trén géc ¢6 thd dugc bao vé khi can thiét hodic mong mubn. Cac nhém bao
vé thich hop da duogc biét boi ngudi ¢ hiéu biét thong thuong trong linh vuc, va bao
gdm trimetylsilyl, dimetylhexylsilyl, t-butyldimetylsilyl, va t-butyldiphenylsilyl, trityl,
cdc nhéom alkyl, va cdc nhom acyl nhu acetyl va propionyl, metanesulfonyl, va p-

toluensulfonyl.

Trir khi ¢6 chi dan khac, nguyén tit cacbon cla cac hgp chét c6 Cong thirc IV
duoc du dinh c6 hoéa tri bdn. Theo mot sb cong thic c4u trac hoa hoc trong d6 nguyén
tit cacbon khong c6 du sb thay dbi gin dé tao ra hoa tri bén, can phan tir thé cacbon con

lai @& thu dugc hoa tri bbn co thé gia dinh 14 hydro. Vi dy,
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c6 nghia tuong tu nhu

“Nhom bao vé&” dimg dé chi gdc ciia hop chit ma che hodc bién dbi cac tinh chét
ctia nhém chirc hodc céc tinh chét ciia hgp chat toan bo. Céu tric phu héa hoc cua
nhom bao vé thay ddi rong rdi. Mot chirc ning ctia nhom bao vé 1a dong vai tro nhur la
hop chét trung gian trong qua trinh téng hop chét thubc gbc. Cac nhém bao vé héa hoc
va cac bién phéap dé bao vé/bd bao vé di duoc biét trong linh vuc. Xem: "Protective
Groups in Organic Chemistry", Theodora W. Xanhe (John Wiley & Sons, Inc., New
York, 1991. Ciing xem Protective Groups in Organic Chemistry, Peter G. M. Wuts and
Theodora W. Xanhe, 4th Ed., 2006. Cac nhém bao vé thuong dugc st dung dé che kha
nang phan tng cila mot s6 nhom chire, dé trg gitip cho hiéu qua cia céc phan tng hoa
hoc mong mubn, vi du tao ra va pha v& cac lién két hoa hoc theo kiéu ¢ tha tu va duogc
ké hoach. Su bao vé ctia nhém chirc cta hop chét bién ddi cac tinh chét vat 1i khac
ngoai kha ning phan tng clia nhém chirc dugc bao vé, nhu do phan cyc, tinh va chét
béo (tinh khong wa nudc), va cic tinh chét khac ma dung cu phan tich chung c6 thé do.
Chét trung gian dugc bao vé hoa hoc ban than ching c6 thé c6 hoat tinh hoic khong c6
hoat tinh sinh hoc. “Cac nhom bao vé hydroxy” dung dé chi cac nhém bao vé hitu ich
dé bao vé cac nhém hydroxy (-OH).

Céc hop chit dugce bao vé ciing c6 thé thé hién céc tinh chit bién dbi, va trong
mdt sb truong hop, tdi wu in vitro va in vivo, nhu dudng dan thong qua mang té bao va
khang véi su suy giam hodc chelat hoa bang enzym. Véi vai trd ndy, cac hop chét dugc
bao vé ¢ tac dung tri liu dy dinh c6 thé duoc coi 1a cac tién chat. Chirc ning khéc cla
nhém béo vé 14 chuyén hoéa thude gbc thanh tién chét, theo d6 thubc gbc duoc gidi
phong sau khi chuyén hoa tién chét in vivo. Béi vi cc tidn chét ¢6 hoat tinh c6 thé dugc

hép thu hitu hiéu hon thudc goc, céc tién chat c6 thé c6 hiéu qud in vivo 16n hon thude
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gbc. Cac nhém bao vé duge loai bo hodc in vitro, trong trudng hop cua chét trung gian
héa hoc, hodc in vivo, trong trudong hop cac tién chét. Véi chat trung gian hoa hoc,
khong dic biét quan trong la céc san phém tao ra sau khi bd bao v¢, vi du rugu, ¢ thé
che‘ip nhén dugc vé mit sinh 1y, mic di n6i chung c6 mong mudn hon néu cac san phdm

1a duoc phém vO hai.

Thuét ngit "khong ddi xang" diing dé chi cac phan tit ¢6 thudc tinh khong chdng
khit cia vat kém anh qua guong, trong khi thudt ngit "dbi xtmg" dung dé chi cac phan

tir c6 thé @it chdng khit duge trén vat kém anh qua gwong cia ching.

Thuédt ngit "chit ddng phan lap thé" dung dé chi cac hop chét c6 ciu tao héa hoc
ddng nhét, nhung khéc khi lién quan dén viéc bd tri cia cac nguyén tir hodc nhoém trong

khong gian.

"Chit ddng phan khong d6i quang" dung dé chi chéit ddng phan lap thé ¢6 hai
ho#ic nhiéu tAm khong ddi xtng va c4c phan tir ciia chung khong 13 anh qua guong cta
nhau. Chit ddng phan khong ddi quang c6 céc tinh chét vat 1i khac nhau, vi du diém
néng chay, diém sbéi, cic tinh chét phd, hoat tinh phan g va céc tinh chét sinh hoc. Vi
du, cac hop chit c6 Cong thirc IV ¢6 thé c6 nguyén tir phospho khong d6i xtng khi R’

la

va Z! va 72 khac nhau. Khi it nhit mot trong sé Z! hodic Z2 ciing c6 tim khong dbi
xtmg, vi du v6i Z! hodc 72 13 a-amino axit este xudt hién trong tu nhién, khong dbi
ximg, lién két nito, sau d6 hop chéit c6 Cong thirc IV s& tdn tai du6i dang chéit dong
phén khong d6i quang vi c6 hai tdm khong d6i xtmg trong phan t. T4t ca cac chét dong
phéan khong d6i quang niy va tng dung cua ching dugc mo ta trong ban mé ta nay
dugc bao gdm béi sing ché. Han hop céc chét ddng phan khong d6i quang c6 thé tach
biét b.%mg cac phuong phéap phén tich ndi dung cao nhu sy dién di, két tinh va/hoic sic
ky. Chat ddng phan khong dbi quang c6 thé c6 cac thudc tinh vat 1i khac nhau nhu,
nhung khong gi6i han ¢, 0 hoa tan, tinh 4n dinh hoéa hoc va tinh két tinh va cling ¢
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thé c6 cac tinh chét sinh hoc khac nhau nhu, nhung khong giGi han &, do 4n dinh béng

enzym, su hép thu va d6 én dinh chuyén hoa.

"Chét ddng phan dbi anh" dé cap dén hai chét ddng phén 14p thé cia hop chit ma
la anh qua guong khong chdng khit ctia nhau.

B6 nghia "khoang” dugc st dung lién quan dén lugng bao gdm gié tri da néu va
c6 nghia diéu khién bdi ngit canh (vi du, bao gom dd mac 16i két hop voi két qua do

lugng cu thé).

Thudt ngit “diu tri”, nhu duge st dung trong ban md ta nay, néu khong duoc
chi ra theo céch khac, c6 nghia 1a d6i chiéu, gidm bét, tc ché qua trinh, hoic ngéan can
r6i loan hodc tinh trang bénh ma Umg dung thuft nglt nay, hodc mot hodc nhiéu triéu
chiing cua r6i loan hodc tinh trang bénh nay. Thuat ngi “diéu tri”, nhu duoc st dung
trong ban md ta nay, dung dé chi hoat dong diéu tri, nhu “diéu tri” dugc dinh nghia

ngay ¢ trén.

Thuét ngit “lugng hitu hiéu diéu tri bénh”, nhu duogc sir dung trong ban mo ta
nay, 1a lugng cia hop chét c6 Cong thirc IV c6 trong ché phim dugc md ta trong ban
md ta ndy cin dé thu dugc mic mong mudn cia thube trong cac chit tiét va mo cia
duong thé va phéi, hoic cach khac, trong dong mau cia mot dbi tugng dugc diéu trj dé
dap tng sinh 1y hodc tdc dung sinh hoc mong mudn khi ché phim nay dugc cap theo
cach st dung @ chon. Lugng chinh xé4c s& phu thudc dya trén nhiéu yéu td, vi du hop
chét cu thé co Cong thire IV, hoat tinh cu thé cta ché phém, thiét bi phén phéi duoc su
dung, cac dic tinh vat lf cia ché pham, tng dung dy dinh cta nd, cling nhu xem xét
bénh nhan nhu mac d§ nghiém trong cia trang thai bénh, sy hop tac cia bénh nhan,
v.v., va ¢0 thé rd rang dugc xac dinh bai nguoi co hiéu biét thong thuong trong linh vuc

trén co s& thong tin thu dugc trong ban md ta nay.

Thuét ngtt “dung dich mubi thong thudng” c6 nghia 1a dung dich nuéc chira
0,9% (trong lwong/thé tich) NaCl.

Thuét ngtt “dung dich mubi vu truong” c6 nghia 1a dung dich nu6c chtra trén
0,9% (trong luqng/thé tich) NaCl. Vi duy, dung dich mubi wu truong 3% sé& chtra 3%
(trong lwong/thé tich) NaCl.
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“Hinh thanh hdn hop phéan (mg” dung dé chi quy trinh dua vao tiép xuc it nhat
hai loai sao cho chung tron 14n v6i nhau va c6 thé phan tng. C6 thé dugce danh gid cao,
tuy nhién, san phim phan tmg thu dugc cb thé duoc tao ra truc tiép tir phan Gng gitta
chét phan tmg dugc bd sung hodc tir hop chét trung gian tr mot hodc nhidu chét phan

g bd sung c6 thé dugc tao ra trong hdn hop phan ung.

“Chét ghép ndi” ding d8 chi chét c6 kha niang ghép nbi hai hop chét khac biét.
Chét ghép ndi co thé 1a xuc tac hodc hé sb ty lugng. Vi du, cac chat ghép ndi co thé 1a
chét ghép ndi trén co s lithi hodc chét ghép nbi trén co s& magie nhu chét phan tng
Grignard. Cac chét ghép ndi 1am vi du bao gém, nhung khong bi giéi han &, n-BulLi,
MgCl,, iPrMgCl, tBuMgCl, PhMgCl hodc hdn hop ctia nd.

“Silan” diing dé chi nhém chra silic c¢6 cong thirc SiR4, trong do mdi nhém R ¢6
thé 1a alkyl, alkenyl, xycloalkyl, phenyl, hodc cdc nhom chtra silic khac. Khi silan dugc

lien két v6i hop chét khac, silan dugc coi 1a “silyl” va c6 cong thirc -SiRs.

“Halo-silan” dung dé chi silan c6 it nh4t mot nhém halogen lién két v6i nguyén
tr silic. Halo-silan dai dién c6 cong thirc Halo-SiR3, trong do mdi nhém R ¢6 thé 1a
alkyl, alkenyl, xycloalkyl, phenyl, hodc cac nhom chira silic khac. Céc halo-silan cu thé
bao gdm Cl-Si(CHs)3, va C1-Si(CH3),CH2CH,Si(CH3)2-Cl.

“Gdc khong 4i nhan” dung d8 chi cht cho electron, gbc Lewis, nhu gdc nito bao
gdm trietylaphit, diisopropyletyl aphit, N,N-dietylanilin, pyridin, 2,6-lutidin, 2,4,6-

collidin, 4-dimetylaminopyridin, va quinuclidin.

“Nhom rdi chuyén” ding dé chi cac nhoém duy tri cdip electron lién két trong qué
trinh lién két di ly. Vi du, nhém roi chuyén rd rang bi dich chuyén trong phan tmg dich
chuyén 4i nhan. Cac nhom roi chuyén thich hgp bao gbm, nhung khong bi gidi han &,
clorua, bromua, mesylat, tosylat, triflat, 4-nitrobenzensulfonat, 4-chlorobenzensulfonat,
4-nitrophenoxy, pentafluorophenoxy, v.v. Nguoi ¢o hiéu biét théng thudong trong linh
vuc s& nhan ra cdc nhom roi chuyén khéc hitu ich theo sang ché.

“Ch4t b bao v&” dung dé chi chat bat ky c6 kha ning loai bd nhém bao vé. Chét
b6 bao vé s& phu thudc vao loai nhom bao vé duge sit dung. Cac chét bo bao vé dai
dién d3 biét trong linh vyc va c6 thé duoc tim thiy trong Protective Groups in Organic

Chemistry, Peter G. M. Wuts and Theodora W. Xanhe, 4th Ed., 2006.
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I1. Céc hop chét theo sang ché

Viéc tham khao s& dugc thuc hién chi tiét dén mot sé phuong an theo sang ché,
vi du v& ching dwoc minh hoa trong phin mé ta, cic ciu triic va cong thirc kém theo.
Trong khi sang ché s& duoc mé ta két hop véi cac phuong an dugc liét ké, s& duge hiéu
rang chung khong phai dé gii han sang ché véi cac phuong 4n d6. Ngugc lai, sang ché
du dinh bao g@)m tit ca cac lya chon thay thé, stra ddi, va tuong duong, co thé nam

trong pham vi cla sang ché.

Sang ché mo ta phuong phép didu tri su 14y nhiém Filoviridae & nguoi can diéu

tri bao gdbm budc ding lwong ¢ hiéu qua didu tri ctia hop chéit c6 Cong thie I:

Cong thuc I

hodc mudi dugce dung, hydrat hodc este, cua no;

trong do:

mdi R! 1a H hoic halogen;

mdi R2, R3, R* hoic R’ ddc 1ap 1a H, OR?, N(R?),, N3, CN, NO2, S(0).R? halogen,

(C1—Csg)alkyl, (Cs—Cg)cacboxyclylalkyl, alkyl duoc thé (C1—Cs), (Cr—Cs)alkenyl,

alkenyl dugc thé (C2—Cs), (Co—Cs)alkynyl hoic alkynyl dugc thé (C2—Cs);

trong d6

mdi R? doc 1ap 1a H, (Ci-Cs)alkyl, (Cz-Cs)alkenyl, (Ca-Cs)alkynyl, aryl(Ci-

Cs)alkyl, (C4—Cs)cacboxyclylalkyl, -C(=O)R, -C(=O)OR, -C(=O)NRg, -
C(=0)SR, -S(O)R, -S(0)2R, -S(O)(OR), -S(0)2(OR), hodc —SO2NRo;
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mdi R doc 1ap 1a H, (Ci-Cs) alkyl, alkyl duoc thé (Ci-Cs), (C2-Cs)alkenyl,

alkenyl duge thé (C2-Cs), (C2-Cs) alkynyl, alkynyl dugc thé (Ca-Cs),
Cs—Co aryl, aryl dugc thé Cs—Cao, Ca—Cao heteroxyclyl, heteroxyclyl
dugc thé Co—Cao, arylalkyl hodc arylalkyl dugc thé;

hoic bét ky hai R2, R3, R* hodc RS trén nguyén tir cacbon gan ké khi cing v6i nhau la —

O(CO)O- hoic khi cing v6i nguyén tir cacbon vong ma chung gdn vao tao thanh lién

két doi;

RS 12 OR?, N(R?), N3, CN, NO,, S(O).R?, -C(=O)R!!, -C(=0)OR", -C(=O)NR''R", -

C(=0)SR!1, -S(O)R!!, -S(O).R!, -S(O)(ORM), -S(0)(OR!), —SO.NR''R™, halogen,

(C1—Cs)alkyl, (Cs—Cs)cacboxyclylalkyl, alkyl dugc thé (C1—Cs), (Co—Cs)alkenyl,

alkenyl dugc thé (Ca—Cs), (Ca—Cs)alkynyl, alkynyl dugc thé (C2—Cs), hodc aryl(Ci-

Cs)alkyl;

trong d6

mdi R!! hodc R doc 1ap 1a H, (Ci-Cg)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl,
(C4—Cs)cacboxyclylalkyl, aryl tuy y dugc thé, heteroaryl tily ¥ dugc thé,
-C(=0)(C1-Cs)alkyl, -S(O)s(C1-Cs)alkyl hogc aryl(Ci-Cs)alkyl; hodc R
va R!2 cling v6i nito ma ca hai gfn vao tao thanh vong di vong tir 3 dén
7 canh trong d6 bt ky mot nguyén ti cacbon cia vong di vong nay c6
thé tuy y dugc thay thé bang -O-, -S- hodc -NR®;

mdin doc 1ap 12 0, 1, hodc 2;

R’ dugc chon tir nhém bao gdbm

a) H, -C(=0)R!!, -C(=0)OR!, -C(=0)NR!'R*2, -C(=0)SR'!, -S(O)R™, -S(O)R, -
S(0)(OR!M), -S(0)2(OR!), hogc —SONRMR™2,

trong 6 mdi (Ci-Cs)alkyl, (C2-Cs)alkenyl, (C2-Cs)alkynyl hodc aryl(Ci-Cs)alkyl

cia mdi R!! hodc R'2, doc lap, tuy ¥ duoc thé bing mot hodc nhiéu halo,

hydroxy, CN, N3, N(R?) hogc OR? va trong d6 mot hodc nhiéu nguyén

t cacbon khong diu tin cling ctia mdi (C1-Cg)alkyl nay co thé tuy y

duogc thay thé béng -O-, -S- hoac —-NR?-, va

b)
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trong d6:

R® dugc chon tir phenyl, 1-naphtyl, 2-naphtyl,

' i
|//‘l//

va 5

%__\ N\§ N Xy

R¢1a H ho#c CHs;
mdi R¢! va R% @oc 1ap 1a H, C1-Cs alkyl hodc benzyl;

Rf dwgc chon tr H, Ci-Cs alkyl, benzyl, C3-Cs xycloalkyl, va —CH»-C3-Cs
xycloalkyl;

Re duge chon tr Ci-Cs alkyl, -O-Ci-Cs alkyl, benzyl, -O-benzyl, -CH2-C3-Cs
xycloalkyl, -O-CH-C3-Cs xycloalkyl, va CFs; va

n’ dugc chont 1, 2, 3, va4; va

d) nhém gdm cong thirc:

trong do
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Q14 0, S, NR, "N(O)(R), N(OR), "N(O)(OR), hozc N-NRy;
7! va 72, khi cing vé6i nhau, 1a -Q'(C(RY)2):Q!-;
trong do
mdi Q' doc 1ap 12 O, S, hodc NR; va
méi RY doc lap 1a H, F, CL, Br, I, OH, R, -C(=Q)R, -C(=Q?)OR, -C(=Q)N(R), -
N(R)2, '+N(R)3a 'SR: 'S(O)Rs 'S(O)2R> 'S(O)(OR)a -S(O)2(OR), -
OC(=Q)R, -OC(=Q)OR, -OC(=QH(N(R)2), -SC(=Q*)R, -SC(=Q*)OR,
-SC(=Q)(N(R)2), -N(R)C(=Q)R, -NR)C(=Q*)OR, -NR)C(FQ)N(R)2,
~SO,NR,, —CN, —N3, -NO,, —OR, hodc Z*; hodc khi cung véi nhau, hai

RY trén cung nguyén tir cacbon tao thanh vong cacbon c6 tir 3 dén 7

nguyén tr cacbon;
mdi Q? doc 1ap 13, O, S, NR, "N(O)(R), N(OR), "N(O)(OR), hodc N-NRy; hoac

mdi Z! va Z2, @oc 1ap, 1a nhom c6 Cong thirc Ia:

Q? \ |
RX Q3 l l Q3

M2

Cong thuc Ia
trong do:

mdi Q® doc 1ap 12 lién két, O, CRz, NR, "N(O)(R), N(OR), "N(O)(OR), N-NRy,
S, S=S, S(0), hodc S(O);

M2 1a 0, 1 hoac 2;

mdi R* doc 1ap 1a RY hodc cong thirc:
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Q2 W RY. RY QZ

E/J\ .

L . M12c
M1a M1c M1d

trong do:
mdi Mla, Mlc, va M1d doc 1ap 13 0 hoic 1;
M12¢140,1,2,3,4,5,6,7,8,9, 10, 11 hodc 12;
7?13 Z* hoic Z°;
Z*1a R, -C(QHRY, -C(Q?)Z7, -SO,RY, hodc -SO,Z°; va
73 13 vong cacbon hodc di vong trong d6 Z° doc 14p duoc thé bing 0 dén
3 nhém RY;

mdi R® 1a halogen, NR''R!2, N(R')OR!, NRI!NR'R', N3, NO, NO,, CHO, CN, -
CH(=NR!!), -CH=NNHR!!, -CH=N(OR!), -CH(OR"), -C(=O)NR!R™,
-C(=S)NR!''R!?2, -C(=0)OR!!, (Ci-Cg)alkyl, (Cz-Cs)alkenyl, (C»-Cs)alkynyl,
(C4—Cs)cacboxyclylalkyl, aryl tuy y dugc thé, heteroaryl tuy ¥ duoc thé, -
C(=0)(C1-Cs)alkyl, -S(0)a(C1-Cs)alkyl, aryl(Ci-Cs)alkyl, OR!! hodc SR'!;

mbi R? hoic R doc 1ap 1a H, halogen, NR'R2, N(R')OR!!, NR"NR'R", N3, NO,
NO,, CHO, CN, -CH(=NR!), -CH=NHNR!, -CH=N(OR!), -CH(OR'),
-C(=0)NR!'R2, -C(=S)NR!'R'?, -C(=0)OR!!, R!!, OR! hodc SR''; va

trong d6 mdi (Ci-Cs)alkyl, (C2-Cg)alkenyl, (C2-Cs)alkynyl hodc aryl(Ci-Cg)alkyl cia
mdi R2, R3, RS, hodc RS, doc lap, thy v duoc thé bing mot hodc nhiéu halo,
hydroxy, CN, N3, N(R%; hoic OR* va trong d6 mdt hodc nhidu nguyén ti
cacbon khong diu tan cling cia mdi (Ci-Cs)alkyl nay co thé tiy y duoc thay thé
bang -O-, -S- hodc ~NR?-,

Theo phuong &n khéc, sang ché d& xuét hop chit c6 Cong thirc IV:
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Cong thuc IV
hodc mudi dugc dung, hydrat hoic este, cia nd;
trong d6 R7 nhu dugc dinh nghia & trén dbi v6i Cong thirc I.

Sang ché md ta phuong phép diéu tri su 1y nhiém Filoviridae & nguoi can didu

tri bao gdm buée dung lugng c6 hiéu qua didu tri ciia hop chét c6 Cong thie IV:

Cong thuc IV

hodc mudi duge dung hodc este, clia no;
trong do:
R7 dugc chon tir nhém gdm

a)  H,-C(EO)R'L, -C(=0)OR!, -C(=0)NR''R™?, -C(=0)SR'!, -S(O)R, -S(O)R ", -
S(0)(OR'), -S(O)2(OR!™), hoic ~SO,NR''R'?

trong do

mdi R hogc R!2 doc lap 1a H, (Ci-Cg)alkyl, (Cz-Cs)alkenyl, (Ca-Cg)alkynyl,
(C4—Cs)cacboxyclylalkyl, aryl tuy y dugc thé, heteroaryl tuy y dugc thé, -C(=0)(Ci-
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Cs)alkyl, -S(O)n(Ci-Cs)alkyl hodc aryl(Ci-Cs)alkyl; hodc R va R cling véi nito ma
c4 hai gén vao tao thanh vong di vong tir 3 dén 7 canh trong d6 bat ky mot nguyén t
cacbon ctia vong di vong nay c6 thé tity ¥ dugc thay thé bang -O-, -S- hodc -NR?-;

mdi R? ddc 1ap 1a H, (Ci-Cs)alkyl, (Ca2-Cs)alkenyl, (C2-Cs)alkynyl, aryl(Ci-Cs)alkyl,
(C4—Cs)cacboxyclylalkyl, -C(=O)R, -C(=O)OR, -C(=O)NR;, -C(=O)SR, -S(O)R, -
S(O)R, -S(O)(OR), -S(O)2(OR), hodc —SO2NR;

trong d6 mdi R doc 1ap 1a H, (Ci-Cs) alkyl, alkyl dugc thé (C1-Cs), (C2-Cs)alkenyl,
alkeny! dugc thé (C2-Cs), (C2-Cs) alkynyl, alkynyl dugc thé (C2-Cs), Cs—Cao aryl, aryl
duge thé Ce—Cao, C2—Cao heteroxyclyl, heteroxyclyl dugc thé C,—Cao, arylalkyl hoic
arylalkyl dugc thé; va

trong d6 mdi (Ci-Cs)alkyl, (C2-Cg)alkenyl, (C2-Cs)alkynyl hodc aryl(Ci-Cs)alkyl cua
mdi R!! hogc R12, ddc lap, thy y duoc thé bing mdt hodc nhiéu halo, hydroxy, CN, N3,
N(R?), hoic OR?; va trong d6 mot hodc nhidu nguyén tit cacbon khong dAu tan cling cla

mdi (C1-Cg)alkyl nay c6 thé tiry y duge thay thé bang -O-, -S- hodc —-NR*-, va

b)
0] 0]
0O O
Il I 9 I 7
HO—P—23— Ho—b Il P ! Il
/ ™ ~P—0" HO//\O//\ e
HO HO ,
c) nhom dugc chon tu:
R& o G S
No R I T,
S o
RS\ Re IL ™o
/Z/ ‘Rd 'Rd va /O /
0 0 (CHy),y /(CH2)n'
/0 R Y oS
Rf Rf @) Oy
RY RS
trong do:

R® duge chon tir phenyl, 1-naphtyl, 2-naphtyl,
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R¢ 13 H hodc CHs;
Re 13 H hodc Ci-Cs alkyl;
Rf duge chon tir H, C1-Cs alkyl, benzyl, C3-Cs xycloalkyl, va -CH2-C3-Cs xycloalkyl;

R& dugc chon tr Ci-Cs alkyl, -O-C1-Cs alkyl, benzyl, -O-benzyl, -CHz-C3-Cs
xycloalkyl, -O-CH»-C3-Cs xycloalkyl, va CF3; va

n’ dugc chontir 1,2, 3, va4; va

d) nhom c6 cong thirc:

trong d6

Q14 0, S, NR, *N(O)(R), N(OR), "N(O)(OR), hodc N-NRo;
7! va 72, khi cing véi nhau, 12 —-Q'(C(R")2)sQ’-;

trong do

mdi Q! doc 1ap 12 O, S, hodc NR; va

mdi RY ddc 1ap 1a H, F, Cl, Br, I, OH, R, -C(=Q?R, -C(=Q*)OR, -C(=Q*)N(R)2, -N(R)»,
“*N(R)s, -SR, -S(O)R, -S(O)R, -S(O)(OR), -S(0)2(OR), -OC(=QHR, -OC(=Q*OR, -
OCEQ)(NR)), -SC(=Q)R, -SC(=Q)OR, -SC(=Q)N(R)), -NR)CE=Q)R, -
N(R)C(=Q*OR, -N(R)C(=Q*)N(R)2, ~SO2NR2, —CN, N3, —-NO2, —OR, hodc 73; hodc
khi cing v6i nhau, hai RY trén cing nguyén tir cacbon tao thanh vong cacbon co tur 3
dén 7 nguyén tir cacbon;

m3i Q2 doc 1ap 13, O, S, NR, “N(O)(R), N(OR), “N(O)(OR), hodc N-NR»; hoiic

mdi Z! va 72, d@oc lap, la nhom co6 cong thire la:
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Q? \
RX Q3—!3| Q®

3
L T |
RX
M2
Cong thuc Ia

trong do:

mdi Q3 doc 1ap 1a lién két, O, CRz, NR, *"N(O)(R), N(OR), "N(O)(OR), N-NRy, S, S-S,
S(0), hodc S(O)2;

M2 1a 0, 1 hoac 2;

mdi R* doc 1ap 1a RY hodc cong thirc:

Q2 RY RY Q2
RY
\
e M12c Mic

trong do:

mdi Mla, Mlc, va M1d ddc 1ap 12 0 hozc 1;

Ml12cl1a0,1,2,3,4,5,6,7,8,9, 10, 11 hoac 12;

7313 Z* hodc Z3;

Z*1a R, -C(Q)RY, -C(Q?)Z?, -SO,RY, hodc -SO,Z°; va

75 1a vong cacbon hodc di vong trong d6 Z° doc 1ap dugc thé bang 0 dén 3 nhom RY.

Séang ché md ta phuong phap diéu tri su 1y nhiém Filoviridae & ngudi can diéu

tri bao gdm buée ding lugng c6 higu qua didu tri cia hop chét c6 Cong thic IV:
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Cong thuc IV

hodc mubi dugc dung, hydrat hodc este, clia no;
trong do,
R’ dugc chon tir nhém bao gdbm

a)  H, -C(=O)R!, -C(=0)OR!!, -C(=O)NR'R'%, -C(=0)SR'!, -S(O)R,
_S(0)2R1, -S(0)(OR), -S(O)(OR™), hoic ~SO:NR''R'2;

b)
O (0]
[ 79 I 7 9
el el
HO , Ho O, (4 T é ’

c) nhém dugc chon tur:

R& 0O c S
N R 7 il
e o)
Re1 } Re1 } |/3\
ReZ N\ d 2 N A (@)
R Re * Rd va /O /
/o 5 ; /o (CHy)y (CHy)n
RY RY
trong do:

R°¢ dugc chon tir nhom gbm phenyl, 1-naphtyl, 2-naphtyl,
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R¢ duge chon tir nhém gdm H hodc CHs;

mbi Re! va R ddc 1ap duge chon tir nhom gdm H, (C1—Ce)alkyl

hodc benzyl;

Rf dugc chon t nhém gdm H, (Ci—Cs)alkyl, benzyl, (Cs-
Ce)xycloalkyl, va -CHa—(Cs-Cs)xycloalkyl;

Re duge chon tr nhém gdém (Ci—Cs)alkyl, -O—(C1—Cs)alkyl,

benzyl, -O-benzyl, -CH,—(C3-Ce)xycloalkyl,
-O-CH,—(C3-Ce¢)xycloalkyl, va CF3; va

n' 1 s6 nguyén dugc chon tr nhém gom 1, 2, 3, va 4; va

d) nhom c6 cong thic:

trong do:

Q duge chon tir nhém gdm O, S, NR, “N(O)R), N(OR),
*N(O)(OR), hodc N-NRy;

7! va 72, khi cing vé6i nhau, 1a -Q'(C(R)2)3Q’-;
trong d6
mdi Q! doc 1ap duge chon tir nhém gdm O, S, hodc NR; va

mdi RY doc 1ap duoc chon tir nhém gdm H, F, CL, Br, I,
OH, R, -C(=Q*R, -C(=Q*OR, -CEQH)NR),, -
N(R)2, -"'N(R)3, -SR, -S(O)R, -S(0)2R, -S(O)(OR), -
S(0)2(OR), -OC(=QYHR, -OC(=Q?*)OR, -
OCEQ)YMNR)), -SC(=Q)R, -SC(=Q)OR, -
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SCEQHM(R)), -NR)C(=Q)R, -N(R)C(=Q*)OR,
N(R)C(=Q*N(R)2, -SO2NR3, -CN, -N3, -NO, -OR,
ho#c Z3; hodc khi cung vGi nhau, hai RY trén cung
nguyén tt cacbon tao thanh vong cacbon gdm tir 3
dén 7 nguyén tir cacbon;

mdi Q* doc lap 1a, O, S, NR, ™N(O)R), N(OR),
*N(O)(OR), hoic N-NRy; hodc

mdi Z! va 7?2, doc 1ap, 1a nhom cé cong thire Ia:

~ . -

II
R*——Q*—FP Q?
)
L IL( i
M2
Cong thuc la
trong do:

mdi Q° doc lap dugc chon tir nhém gdm lién két, O, CRy,
NR, “N(O)(R), N(OR), *N(O)(OR), N-NRy, S, S-S,
$(0), hodc S(O);

M2 1a sb nguyén dugc chon tir nhém gém 0, 1 hodc 2;

mdi R* ddc 1ap 1a RY hodc cong thurc:

- 1
5 R, R Q*
y
g/)KQ& Q3 eI
M12c MG M1d

M1a

trong do:

mdi Mla, Mlc, va Ml1d la s6 nguyén doc 1ap duoc

chon tir nhom gém 0 hodac 1;
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M12¢ 14 sé nguyén dugc chon tir nhom gf)m 0,1,2,
3,4,5,6,7,8,9,10, 11 hoac 12;

7313 Z* hoic Z°;

74 1a R, -C(QHRY, -C(QHZ3, -SO,RY, hodc -SO,Z°;
va

73 1a vong cacbon hoic di vong trong do Z° doc 1ap
duoc thé b%mg 0 dén 3 nhém RY;

mdi R!! hoic R2 doc 1ap 1a H, (Ci—Cs)alkyl, (Co—Cs)alkenyl, (C—Cg)alkynyl,
(C4—Cs)cacboxyclylalkyl, aryl tuy y dugc thé (C6—Ca), heteroaryl tiy y dugc
thé, -C(=0)(C1—Cs)alkyl, -S(O)x(Ci1—Cs)alkyl hodc (Ce—Cao)aryl(Ci—Cs)alkyl;
hodc R va R!? cling v6i nito ma ca hai gén vao tao thanh vong di vong c6 tir 3
dén 7 canh trong d6 bat ky mot nguyén t cacbon cia vong di vong nay c6 thé
tuy y dugc thay thé béng -O-, -S- hodc -NR?-;

mdi R® ddc 1ap dugc chon tr nhom gdbm H, (Ci—Csg)alkyl, (Cr—Cg)alkenyl,
(C2—Cs)alkynyl, (Ce—Cao)aryl(C1—Cs)alkyl, (Ca—Cs)cacboxyclylalkyl, -C(=O)R, -
C(=0)OR, -C(=0)NRz, -C(=0)SR, -S(O)R, -S(O):R, -S(O)(OR), -S(O)(OR),
hodc -SO2NRy; trong do

mdi R doc 1ap duge chon tir nhom gdm H, (C1—Cs) alkyl, alkyl dugc thé (C1—Cs),
(C2—Cgs)alkenyl, alkenyl duoc thé (C2—Cs), (C2—Cs) alkynyl, alkynyl dwgc thé
(C2-Cs), (Cs—Cao)aryl, aryl dugc thé (Cs—Ca), (Ca—Cao)heteroxyclyl,
heteroxyclyl duogc thé (C2—Ca), (Ce—Cao)aryl(C1—Cs)alkyl hodc duoc thé
(C6—Cno)aryl(C1—Cs)alkyl;

Insinlésénguyéad@clapduocchonvknhénlgénlo,1,hoac2;vé

trong d6 mdi  (Ci—Cg)alkyl, (C2—Cgs)alkenyl, (Cr—Csg)alkynyl  hodc
(Ce-Cao)aryl(C1—Cg)alkyl cita mdi R' hodc R'?, doc 1ap, tity ¥ dugc thé bang mot
hoidc nhiéu ph?m tr thé duge chon tir nhém gém halo, hydroxy, CN, N3, N(R%):
hodc OR?; va trong d6 mot hodc nhiéu nguyén t cacbon khong dau tn cling clia

mdi (C1-Cy)alkyl nay c6 thé tiy ¥ duge thay thé bang -O-, -S- hodc -NR*.
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Theo phuong an khac cua hop chit c6 Céng thic IV, R7 ¢6 thé 1a H. Theo
phuong an khéc cua hop chét c6 Cong thirc IV, R7 dugc chon tir nhém gbm a), b), hoic

¢) nhu dugc dinh nghia ddi véi Cong thirc IV,

Theo mdt sb phuong 4n, mdi R®! va R*? ¢ thé doc 1ap duge chon tir nhém gdm
H, C1-Cs¢ alkyl hodc benzyl. Theo mot sd phwong 4n, R®! ¢6 thé 1a H, C1-Cs alkyl hoic
benzyl, va R ¢6 thé 1a H hoic Ci-Cs alkyl. Theo mot s6 phuong én, mdi R®! va R ¢6
thé doc 1ap 1a H hodc Ci-Cs alkyl. Theo mét s§ phuong 4n, mdi R va R ¢6 thé doc
1ap 14 H hodc benzyl. Theo mot sb phuong 4an, R°! ¢c6 thé 1a H, metyl hodc benzyl, va
R<? c6 thé 1a H hodc metyl. Theo mot sb phuong an, R! c6 thé 1a H hodc metyl, va R
¢6 thé 12 H hodc metyl. Theo mét sd phuong an, R®! ¢6 thé 1a metyl, va R ¢6 thé 1a H
hodc metyl. Theo mot ) phuong 4n, R®! ¢6 thé 1a H hoic benzyl, va R*? ¢6 thé 1a H

hodc metyl.

Theo phuong 4n khac ctia hgp chét c6 Cong thirc IV, R 1a

QO CH, QO CHs
'EZ/P\N ; 'EL/P\N CHs ¢
H OR H OR

O hoic O

trong d6 R duoc chon tir nhom gdm H, Ci-Cs alkyl, benzyl, C3-Cs xycloalkyl, va -CHa-
C3-Cs xycloalkyl. Theo phuong an khéc cua hgp chat c6 Cong thirc IV, Rf 1a Ci-Cs
alkyl.

Theo phuong 4n khac ctia hop chit c6 Cong thie IV, R7 12
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trong d6

Rf duge chon tir nhém gdm H, Ci-Cs alkyl, benzyl, C3-Cs xycloalkyl, va ~CHz-C3-Ce
xycloalkyl; va

R# dugc chon tir nhom gém C1-Cs alkyl, -O-C1-Cs alkyl, benzyl, -O-benzyl, -CH»-C3-Ce
xycloalkyl, -O-CH»-C3-Cs xycloalkyl, va CFs.

Theo phuong 4n khac ctia hop chit c6 Cong thie IV, R7 1a

Qe Oy

.9 O"T—E o o—ilo—g
R\OJ\’/NH Rf\o /U><NH
hodc

trong 6 R dugc chon tir nhém gdm H, C1-Cs alkyl, benzyl, C3-Cs xycloalkyl, va —
CH»-C3-Cs xycloalkyl. Theo phuong 4n khac ctia hop chét c6 Cong thirc IV, Rf 1a C1-Cs
alkyl. Theo phuong an khac cua hop chét ¢6 Cong thirc IV, Rf 1a C1-Cs alkyl.

Theo phuong 4n khac ctia hop chét c6 Cong thue IV, R7 la:

0
RI_ _S B
S0k s

O

R

0 ;

trong d6 R& dugc chon tir nhém gdm C;-Cs alkyl, -O-C1-Cs alkyl, benzyl, -O-benzyl, -
CH,-C3-Cs xycloalkyl, -O-CH,-C3-Cs xycloalkyl, va CFs. Theo phuwong an khac cua
hop chit c6 Cong thire IV, R 1a C1-Cy alkyl. Theo phuong an khac ctia hop chét co
Cong thire IV, Rf1a C1-Cs alkyl.

Theo phuong an khac cua hgp chét c6 Cong thirc IV, R7 dugc chon tir nhém

gdm
0
1 7 7 ]
HO—P—3- Ho—7\O/P_§_ v HO//\O/i’\O/p_g_
HO HO HC/) ’ "0 Ho Hé

Theo phwong 4n khac cia hop chat c6 Cong thie IV, R7 1a
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I i I ] ¢
ot o P NN A4
"o ’ HO OHé + M0 o OHcé
Se_—~0-P—% Q : Q @
><[Or SN(S 0O —F;_é O_T—g

Qﬁ? Qﬁ?

0 |_§ 0" B
A TR
hoac

Theo cac phuong &n khéc, sang ché d& xuét hop chit c6 Cong thic IV 1a:

:
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0O O
I n i

P PuAPs
| | |
HO OHO OHO OHo

, hoac
hodc mudi dugc dung hoic este cua no.

Theo cac phuong an khéc, sang ché dé xut hop chat c6 Cong thirc TV 1a:

hodc
hodc mudi dugc dung hodc este cua no.

Theo cac phuong én khéc, sang ché dé xut hop chét c6 Cong thirc IV 1a:
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1]
©/0 HO OH
hoac

hodc mudi duge dung, hydrat, hodc este cia nd.

b

Theo phuong an khéc, sang ché d& xuét hop chét c6 Cong thirc IV 1a




hodc mudi dugce dung hodc este cia nd.
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Theo phwong 4n khéc, sang ché d& xuét hop chét 12
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hodc mudi dugc dung hodc este ciia no.

Theo phuong &n khéc, sang ché c6 hop chit 1a
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hodc

ho#c muoi dugc dung, hydrat, hodc este cia nd.
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Theo phuong an khéc, sdng ché c6 hop chét 1a

hoac
hoic mudi duge dung hodc este cua no.

Theo phuong an khéc, sang ché c6 hop chit 1a

hodc mudi dugce dung hodc este cua nd.

Theo phuong an khéc, sang ché c6 hop chit 1a

hodc mudi dugce dung hodc este ctua nd.

Tén cia cac hop chét theo sang ché dugc cung cép st dung ACD/Name software
for naming chemical compounds (Advanced Chemistry Development, Inc., Toronto,
Canada). Céc hop chit hodc gbc khac c6 thé dugc dat tén bang tén chung hodc céac tén
theo hé hodc khong theo hé. Viéc dat tén va danh sb6 cua cac hop chét theo séng ché
duoc minh hoa bang hop chét dai dién c6 Cong thuc IV:
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dugc  dat tén  (2S)-2-etylbutyl  2-((((2R.3S.,4R,5R)-5-(4-aminopyrrolo[1,2-
f][1,2,4]triazin-7-yl)-5-xyano-3,4-dihydroxytetrahydrofuran-2-
yl)metoxy)(phenoxy)phosphorylamino) propanoat. Cac hop chét khac theo sang ché

bao gom:

duge dat tén (S)-2-etylbutyl 2-(((S)-(((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]
triazin-7-yl)-5-xyano-3,4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosphoryl)

amino)propanoat, va

duoc dat tén (S)-2-etylbutyl 2-((R)-(((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]
triazin-7-yl)-5-xyano-3,4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosphoryl)
amino)propanoat.

(S)-2-etylbutyl 2-((R)-(((2R,38,4R,5R)-5-(4-aminopyrrolo[2,1-f][1 ,2,4]triazin-
7-y1)-5-xyano-
3,4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosphoryl)amino)propanoat

cling co thé dugc minh hoa dudi dang
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Tham chiéu bat ky dén cic hop chét theo sang ché dugc mo ta trong ban mo ta
nay ciing bao gdm tham chiéu dén mudi dugc chip nhan vé mit sinh ly ctia nd. Cac vi
du v& mudi duge chip nhan v& mit sinh 1y ctia cac hop chit theo sang ché bao gbm céc
muéi thu dugc tir bazo thich hop, ching han nhu kim loai kiém hodc kiém thé (vi du,
Nat, Lit, K> Ca™2 va Mgt2), amoni va NR4" (trong do R dugc dinh nghia trong ban
md ta nay). Mubi dugc chip nhan vé& mit sinh Iy cta nguyén tir nito hodc nhém amino
bao gém (a) mubi cdng axit dugc tao thanh bﬁng cac axit vo co, vi du, axit clohidric,
axit hydrobromic, axit sulfuric, cac axit sulfamic, axit phosphoric, axit nitric va cac chét
tuong tu; (b) mubi dugce tao thanh bang axit hitu co nhu, vi dy, axit axetic, axit oxalic,
axit tartaric, axit succinic, axit maleic, axit fumaric, axit gluconic, axit xitric, axit malic,
axit ascorbic, axit benzoic, axit isetionic, axit lactobionic, axit tannic, axit palmitic, axit
alginic, axit polyglutamic, axit naphtalensulfonic, axit metansulfonic, axit p-
toluensulfonic, axit benzensulfonic, axit naphtalendisulfonic, axit polygalacturonic, axit
malonic, axit sulfosalicylic, axit glycolic, 2-hydroxy-3-naphtatat, pamoat, axit salicylic,
axit stearic, axit phthalic, axit mandelic, axit lactic, axit etansulfonic, lysin, arginin, axit
glutamic, glyxin, serin, threonin, alanin, isoleuxin, leuxin va cac chét tuong tw; va (c)
mudi dugc tao thanh tir anion nguyén t6 vi du, clo, brom va i6t. Mubi duge chép nhan
v& mit sinh 1y ctia hop chét c6 nhém hydroxy bao gbm anion cua hop chét nay két hop
v&i cation thich hop nhu Na* va NR4".

Hop chit c6 Cong thirc IV va cic mudi dugce dung cua né co thé ton tai duéi
dang da hinh hodc gia hinh khac nhau. Nhu dugc su dung trong ban mo ta nay, da hinh
tinh thé c6 nghia 1a kha ning cta hop chit dang tinh thé tdn tai & cac ciu tric tinh thé
khéac nhau. Hién tuong da hinh tinh thé c6 thé 1a két qua cta cac khac biét vé khit kin
tinh thé (hién twong da hinh khit kin) hodc khdc biét vé khit kin giita cac c4u hinh riéng
khac nhau cta cung phén t (hién tugng da hinh cu hinh riéng). Nhu dugc sir dung
trong ban md ta ndy, hién twong da hinh gia tinh thé c6 nghia 1a kha nang cua hydrat
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hodc solvat ctia hop chit ton tai & cac chu trac tinh thé khac nhau. Cac chat da hinh gia
theo sang ché c¢6 thé ton tai do céc khic biét v& Kkhit kin tinh thé (hién twong da hinh gia
khit kin) hodc do khac biét vé khit kin gitta cac c4u hinh riéng khac nhau cla cing phan
tir (hién tugng da hinh gia chu hinh riéng). Sang ché bao gom tit ca da hinh va da hinh

gia ciia hop chét c6 Cong thirc IV va cac mudi duge dung ctia chung.

Hop chét c6 Cong thirc IV va céc mubi dugc dung ciia n6 cling c6 thé ton tai
dudi dang chit rin vo dinh hinh. Nhu dugc st dung trong ban mé ta nay, chét rén vo
dinh hinh 12 chét rin trong d6 khong c6 thit ty dai han vé céc vi tri ciia nguyén tir trong
chit rén. Dinh nghia nay 4p dung tdt khi kich thuéc tinh thé 13 hai nanomet hozc nhé
hon. Cac chét phu gia, bao gdm dung méi, c6 thé dugc sir dung dé tao ra dang v6 dinh
hinh theo sang ché. Sang ché bao gbm tit ca cac dang vo dinh hinh cta hop chét co

cong thirc IV va cac mudi dugc dung cia chiing.

Dé st dung tri liéu, mudi clia cac hoat chét ciia hop chét theo sang ché s& chip
nhén duoc vé mit sinh 1y, tic 1 chung s& 13 muébi thu duge tir axit hodc bazo chip nhan
dugce vé mit sinh ly. Tuy nhién, mudi clia céc axit hodc bazo khong chip nhén duoc vé
mat sinh 1y cfing ¢6 thé sir dung, vi du, trong quy trinh didu ché hoic tinh ché hop chat
chép nhan dugc vé mit sinh 1y, T4t ca cac mudi, bat ké thu duoc tir axit hodc bazo chép

nhan dugc vé mit sinh 1y hodc khong, ndm trong pham vi cuia sang che.

Cubi ciing, ché pham trong ban mo ta nay bao gdm céc hop chét theo sang ché &
dang khong ion hda cua chiing, cling nhu ion ludng tinh, va két hop véi lugng hé sb ty

lugng ctia nude dudi dang hydrat.

Cén luu ¥ ring tit ca cic chét ddng phan ddi anh, chit ddng phan khong a6i
quang, va hdn hop raxemic, tautome, cic chit da hinh, da hinh gia cta céc hop chét
trong pham vi c6 cong thirc IV va cac muéi duge dung ctia n6 duge chip nhan béi sang
ché. T4t ca hdn hop cua cac chat dbng phan ddi anh va chét ddng phan khong d6i quang

nay nam trong pham vi cla sang ché.

Céc hop chit theo séng ché, dugc minh hoa bing cong thirc IV ¢6 thé c6 tam
khong ddi xing, vi du nguyén tir cacbon hogc phospho khong dbi xtmg. Céc hop chét
theo sang ché vi vay bao gdm hdn hop raxemic cua tht ca cac chat ddng phén 1ap thé,
bao gbém céc chét ddng phan dbi anh, chit ddng phan khong ddi quang, va chit dong

phan can quang. Ngoai ra, cac hop chit theo sang ché bao gdm céc chit ddng phan
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quang hoc dugc bd sung hojc phan giai & bét ky hodic tit ca nguyén tir bét dbi xtmg,
khong déi xtmg. Néi céch khac, tim khong dbi xtng biéu kién tir miéu ta dugc dé xuat
dudi dang cac chit ddng phan hozc hdn hgp raxemic khong d6i xtng. Ca hai hdn hop
raxemic va ddng phan khong ddi quang, cling nhu céc chét ddng phan quang hoc riéng
biét duoc phan 1ap hodc dwgc téng hop, gin nhu khong c6 céc vat kem chit ddng phan
d6i anh hodc ddng phan khong d6i quang ctia chiing, tAt c4 nim trong pham vi cia sdng
ché. Cac hdn hop raxemic dugc tach riéng thanh cac chét ddng phén riéng biét, gan nhu
tinh khiét v& mit quang hoc ctia chiing théng qua phwong phap da biét nhu, vi du, tach
cac mubi dong phan khong d6i quang dugc tao thanh bang phu gia c6 hoat tinh quang
hoc, vi du, céc axit hodc bazo tiép theo 1a chuyén dbi tré lai cac hoat chét quang hoc.
Trong hau hét truong hop, chét ddng phan quang hoc mong mudn duoc tong hop bing
cac phan Ung lap thé dic th, bat ddu v6i chat ddng phan 13p thé thich hop cta vat liéu

ban dau mong mudn.

Céac dinh nghia hda hoc lap thé va cong udc duge sit dung trong ban md ta nay

néi chung theo S. P. Parker, Ed., McGraw-Hill Dictionary of Chemical Terms (1984)

McGraw-Hill Book Company, New York; va Eliel, E. and Wilen, S., Stereochemistry
of Hitu co Compounds (1994) John Wiley & Sons, Inc., New York. Nhiéu hop chét hitu

co tOn tai & dang c6 hoat tinh quang hoc, tirc 13, chiing c6 kha ning xoay mt phéng cua
anh sadng phan cuc phing. Trong viéc mo ta hop chét c6 hoat tinh quang hoc, céac tién td
D va L hodc R va S dugc st dung dé biéu thi cdu hinh tuyét dbi cua phan tir vé (cac)
tam khong ddi xtng ctia n6. Cac tién td d va 1, D va L, hodc (+) va (-)dugc sir dung aé
chi ra ddu hiéu xoay vong ctia 4nh sang phén cyc phing bing hop chét, v6i S, (), hodc
1 nghia 12 hop chét quay trai trong khi hop chét bét diu v6i R, (+), hodc d ¢6 tinh quay
phai. Péi véi chu tric héa hoc da cho, cac chat ddng phan 1ap thé nay tuong tu ngoai
trir ching 1a anh qua guong cua nhau. Chét ddng phan lap thé cu thé ciing c6 thé dugc
coi 12 chit ddng phan ddi anh, va hdn hop céc chét ddng phan nay thuong goi 1a hdn
hop chit ddng phan d6i anh. Hbn hop 50:50 cua cac chit ddng phan d6i anh dugc coi la
hdn hop raxemic hodc raxemat, c6 thé x4y ra khi khong c6 sy lya chon hodc tinh 14p thé
dic thu trong phan ing hodc quy trinh héa hoc. Céac thudt ngit "hdn hop raxemic" va
"raxemat" dé cap dén hdn hop dang mol clia hai loai chit ddng phan ddi anh, khong c6

hoat tinh quang hoc.
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Céc hop chét theo sang ché ciing c6 thé ton tai duéi dang cac chét ddng phan hd
bién & mot sb truong hop. Mic du chi mot cAu tric cong hudng chuyén vi c6 thé duogc
miéu ta, tit ca dang ndy dwoc du phong nam trong pham vi ctia séng ché. Vi du, chét hd
bién ene-amin c6 thé ton tai d6i véi cac hé purin, pyrimidin, imidazol, guanidin,
amidin, va tetrazol va tit ca cac dang hd bién c6 thé cuia né nam trong pham vi cla sang

/4
A

ché.

Bt ky cong thirc hodc cAu tric di cho trong ban md ta nay, bao gdm céac hop
chét cong thic IV, cling dy dinh dai dién cho cac dang khong dénh déu cling nhu dang
danh d4u chit ddng vi ctia cac hop chét. Cac hop chét danh dAu chét ddng vi c6 ciu triic
dugc miéu ta bdi cac cong thirc da cho trong ban md ta nay ngoai trir viéc mot hodc
nhidu nguyén tir duge thay thé bing nguyén tir ¢6 khéi lugng nguyén tir hodc s6 khéi
lugng dugc lya chon. Cac vi du vé céc chat dong vi co thé duge két hop vao hop chét
theo sang ché bao gdm cac chét ddng vi ctia hydro, cacbon, nito, oxi, phospho, flo va
clo, nhu, nhung khong giéi han & 2H (doteri, D), 3 & (triti), 'C, 1*C, 1*C, PN, '°F, 31p,
32p 355 36C] va 121, Céc hop chét d4nh ddu chét dong vi khéac nhau theo sang ché, vi du
hop chét ma ddng vi phong xa nhu *H, 13C va C dugc két hgp vao. Cac hop chit danh
dAu chat ddng vi c6 thé hiru ich trong céc nghién ctru chuyén hoéa, cac nghién ciru dong
luc phan tng, phuong phap phat hién hodc hinh anh, ching han nhu chyp cit 16p phat
xa positron (PET) hodc méy chup cit 16p don photon (SPECT) bao gbm xét nghiém

phan phdi thude hogc chét nén hodc trong diéu tri phong xa cho bénh nhan.

Séang ché ciing bao gbm cac hop chét c¢6 cong thire IV trong do tir 1 dén n hydro
gin vao nguyén t cacbon dugc thay thé bang doteri, trong d6 n 12 s6 hydro trong phan
ttr. Cac hop chét nay thé hién khang manh véi chuyén hoéa va vi vay hitu ich dé tang
thoi gian ban hiy cua bét ky hop chét c6 cong thire IV khi duoc clp cho ddng vt co
v, dic biét 1a nguoi. Xem, vi du, Foster, “Deuterium Isotope Effects in Studies of
Drug Metabolism”, Trends Pharmacol. Sci. 5(12):524-527 (1984). Cac hop chét nay
dugc tdng hop bang cac bién phap da biét trong linh vuc, vi du bang céach sir dung céc

vat liéu ban dau trong d6 mdt hodc nhiéu hydro di dugc thay thé bang doteri.

Céc hogp chét tri liéu dugc thé hodc danh dAu doteri theo sang ché c6 thé da cai
thién cac tinh chit DMPK (chuyén hoa thudc va duge dong hoc), lién quan dén phan

phéi, chuyén hoa va bai tiét (ADME). Su thay thé bing céc chat ddng vi ning hon nhu
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doteri c6 thé cung cAp mot sb cai tién tri liéu tao ra tir 40 dn dinh chuyén héa 16n hon,
vi du chu ky bén rd in vivo cao, yéu cAu vé liéu luong gidm va/hodc ci tién vé chi sb tri
licu. Hop chat danh déu 8F c6 thé hitu ich d6i véi cac nghién ctru PET hogc SPECT.
Céc hop chit danh diu chét ddng vi theo sang ché va tidn chét ctia n6 noi chung c6 thé
duoc didu ché bing cach thuc hién céc phuwong phap duge trinh bay & cac so dd hoic &
cac vi du va quy trinh didu ché duge mo ta dudi ddy bang cich thé chit phan tmg danh
diu chit ddng vi 18 rang c6 thé cho chit phan tmg danh diu khong phai chit dong
vi. $& dugc hiéu 13 doteri trong ngit canh nay dugc xem nhu 1a phén tir thé trong hop

chét c6 cong thirc IV.

Ham luong cua chét ddng vi ning hon ndy, dac biét 1a doteri, c6 thé duoc dinh
nghia boi yéu t6 bd sung ddng vi. Trong cac hop chit theo sang ché nguyén tit bét ky
khong dac biét dugce chi dinh 1a ddng vi cu thé c6 nghia 1a dai dién cho bét ky dong vi
6n dinh cta nguyén tir d6. Trir khi duoc néu khéc, khi vi tri duoc chi dinh cu thé 1a "H"
hodc "hydro", vi tri ndy dugc hidu 14 ¢6 hydro & ché phim ddng vi phong phu ty nhién
cua no. Do @6, trong céac hop chét theo sang ché nguyén ti bét ky dic biét duge chi

dinh 1a doteri (D) ¢6 nghia la dai dién doteri.

B4t ¢t khi nao hop chét dugc md ta trong ban md ta nay duge thé bang nhiéu
hon mdt nhom, vi du, "R" hodc "RI" sau d6 nd s& dugc hi€u rang cdc nhom nay c6 thé
giong nhau hodc khéc nhau, tirc 13, mdi nhém duge lua chon doc 1ap. Pudng luon séng,

, cho biét vi trfi lién két cong hoéa tri dinh kém vao céc clu tric con lién ke, cac

nhom, goc, hodc nguyén tur.

Phén tir thé duoc Iya chon bao gdm cac hop chét c6 cong thirc IV ¢6 do d¢ quy.
Trong nglt canh nay, "phan tir thé dé quy” c6 nghia la phén tir thé ¢ thé néu vi du khéc
ctia chinh né. Vi ban chit d& quy cla céc phén tir thé nay, vé mat ly thuyét, sb 16n cac
hop chit 6 thé c6 theo phuong an da cho bét ky. Vi dy, R* bao gbdm RY phén tir thé. RY
c6 thé 1a R. R ¢6 thé 13 73, Z3 c6 thé 1a Z* va Z* ¢6 thé 1a R hodc bao gdm cac phan tir
thé bao gdm RY. Ngoai ra, Z* ¢6 thé 13 Z° ma ¢6 thé chira cdc phén tir thé bao gébm RY.
Nguoi co hiéu biét thong thuong trong linh vuc hoa duge hidu ring tdng s6 phan tir thé
nay dugc gigi han hop ly béi cac tinh chit mong muén cta hop chat dy dinh. Cé4c tinh

chit nay bao gbém, vi du va khong 1am gi6i han, céc tinh chét vat 1i nhu khéi lugng phan
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t&, do hoa tan hodc log P, céc tinh chét ap dung nhu hoat tinh chéng lai muc ti€u du

dinh, va céc tinh chét thiét thuc nhu dé tong hop.

Vi du va khong 1am gi6i han, Z3 va RY 1a phén tir thé dé quy theo mot s6 phuong
an. Thong thudng, mdi phﬁn tt thé dé quy cé thé xuét hién doc lap 20, 19, 18, 17, 16,
15, 14, 13, 12, 11, 10,9, 8,7, 6, 5, 4, 3, 2, 1, hodc 0, 14n theo phuong an da cho. Thong
thuong hon, mdi phan ti thé dé quy c6 thé xuét hién doc 1ap 12 14n hoic it hon theo
phuong an da cho. Thong thuong hon nira, mdi phan tir thé d& quy c6 thé xuét hién doc
1ap 3 14n hoic it hon theo phuong 4n da cho. Vi du, 73 s& xut hién tir 0 dén 8 1an, RY s&
xuét hién tir 0 dén 6 1an theo phurong 4n da cho. Thong thuong hon nita, 73 s& xuit hién

tir 0 dén 6 14n va RY s& xudt hién tir 0 dén 4 14n theo phuong &n da cho.

Céc phan tir thé dé quy 1a khia canh du dinh theo sang ché. Nguoi c6 hiéu biét
thong thuong trong linh vuc héa dugce hiu tinh linh hoat ctia cic phan tir thé nay. Véi
d6 ma cac phin tir thé d& quy c6 mit theo phwong 4n ciia sdng ché, téng sb s& dugc xé4c

dinh nhu dugc néu ra & trén.

Hop chét theo séng ché c6 thé dugc didu ché bang cac phuong phéap da biét boi
ngudi co hidu biét thong thudng trong linh vyc. Vi du, cdc hop chét theo sang ché co
thé dugc diéu ché theo cac phuong phap duge md ta trong Patent My s6 8.008.264 va
Pon M§ s6 US 2012/0027752.

A. Céc chét chuyén héa ctia hop chét theo sang ché

Ciing ndm trong pham vi cta sing ché 1a cac san phdm chuyén héa in vivo cla
hop chit dugc md ta trong ban mo ta nay, trong pham vi cac san phidm nay moéi va
khdng bi 10 ri trén tinh trang k§ thuat. Céc san pham nay vi du ¢6 thé tao ra tir qua trinh
oxy hoa, giam, thily phén, amit hoa, este héa va twong ty cua hop chét duoc cép, chi
yéu 1a do cac quy trinh bang enzym. Vi vay, sang ché bao gdm cac hop chit méi va
khong rd rang duogc tao ra bang quy trinh bao gbm viéc cho hop chét theo séng ché tiép
xtic v6i dong vat ¢6 va trong mdt khoang thoi gian du dé tao ra san phim chuyén héa
ctia n6. Céc san phim nay thong thuong duoc xac dinh bing cach didu ché hop chit
duge danh ddu phong xa (vi du 14C hogc 3H) theo séng ché, ding n6 khdng qua dudng
miéng véi lidu c6 thé phat hién dugc (vi du trén khoang 0,5 mg/kg) cho dong vat chéng
han nhu chudt rattus, chudt, lon guinea, khi, hodc cho con ngudi, cho phép du thoi gian

dé chuyén hoa xay ra (thong thuong khoang 30 gidy dén 30 gid) va phan 1ap céc san
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pham chuyén ddi ctia né tlr nuée tiéu, mau hodc cac mau sinh hoc khac. Céc san pham
nay dé dang dugc phan 14p vi ching dugc danh dAu (cac san phdm khac dugc phan lap
bang cach st dung khang th8 c6 kha ning lién két epitop sdng s6t trong chit chuyén
hoa). Céc cAu tric chit chuyén hoéa dugc xac dinh Theo cach thong thuong, vi du bang
phan tich MS hodc NMR. Néi chung, phan tich céc chét chuyén héa Puoc thuc hién
gidng nhu cac nghién ctru chuyén hoa thudc thong thuong da biét b6i ngudi co hiéu
biét théng thudng trong linh vuc. Céc san phim chuyén d6i, mién 1a chung khong duoc
tim thay khac in vivo, hitu ich trong cac xét nghiém chin doan cho lidu lugng tri liéu
clia cac hop chét theo séng ché ngay ca khi ching khong c6 hoat tinh khang Filoviridae

cla riéng chung.

Cong thirc va cac phuong phap xac dinh do n dinh cua cac hop chét trong céc
chit tiét da day-rudt thay thé da biét. Cac hop chét duge dinh nghia trong ban md ta nay
1a bn dinh trong dudng tiéu hoéa noi ¢é it hon khoang 50 phén trim mol clia cdc nhém
bao vé dugc bd bao vé trong nudc tidu dai tring hodc nudce da day thay thé khi 0 trong
1 gi & 37°C. Pon gian vi cac hop chéit dn dinh v&i duong tiéu hoa khong cé nghia 1a
ching khong thé bi thity phan in vivo. Cac tidn chét theo sang ché thong thudng s& 6n
dinh & hé tiéu hoa nhung c6 thé gén nhu bi thily phan thanh thudc gbc trong lumen tidu

hda, gan hodc bd phan chuyén hoa khac, hoic trong té bao no6i chung.
[II. Dugc phdm

Hop chit theo séng ché dugc phdi tron véi cac chéit mang va t4 dugc quy udc, sé
duoc lya chon phu hop véi thuc tién thong thuong. Vién nén s& chira cac ta duoc, chét
chay, chét tram, chit két dinh va céc chit twong tu. Ché phim nuéc dugc diéu ché &
dang v6 trung, va khi dy dinh d& phan phdi bang cach khic v6i dung qua dudng miéng
n6i chung s& déng truong. T4t ca ché pham s& tiy ¥ chira c4c t& duge nhu cac ta dugc
néu trong "Handbook of Pharmaceutical Excipients" (1986). Ta dugc bao gbm axit
ascorbic va cac chit chdng oxy hoa khic, chét tao chelat nhu EDTA, carbohydrat nhu
dextran, hydroxyalkylcelluloza, hydroxyalkylmetylcelluloza, axit stearic va twong tu.
Do pH cua ché phim nam trong khoang tlr khoang 3 dén khoang 11, nhung thuong la
khoang 7 dén 10. Theo mdt s6 phuong 4n, d6 pH cia ché phdm nim trong khoang tur

khoang 2 dén khoang 5, nhung thudng 1a khoang 3 dén khoang 4. Theo mot sb phuong
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an, pH ctia ché pham nim trong khoang tir khoéng 2 dén khoang 10, nhung thuong 1a
khoéang 3,5 dén khoang 8,5.

Trong khi céac hoat chét c6 thé st dung mot minh, c6 thé t6t hon 12 c6 chiing
dudi dang duoc phdm. Cac ché phim, ca cho thi y va cho ngudi sir dung, theo sang ché
chita it nhat mot hoat chit, nhu dugc dinh nghia & trén, cing v6i mot hodc nhiéu chét
mang chip nhan dugc do va tly ¥ cac chét tri liéu khac, dic biét cac chét tri liéu bd
sung nhu da thdo luén trong ban mo ta nay. (Cac) chét mang phai "chip nhan dugc"
theo nghia 1a twong thich véi cac chit khéc cua ché phim va vo hai vé mit sinh ly cho
ngudi nhan no.

Céc ché pham bao gbdm ché phdm thich hop d6i véi cac con dudng st dung noi
trén. Cac ché phém 6 thé thuan tién c6 mit & dang lidu don va c6 thé dugc didu ché
bang bt ky phuong phéap da biét trong linh vuc duge. Cac phuong phap va ché phim
néi chung dugc tim thdy trong Remington's Pharmaceutical Sciences (Mack Publishing
Co., Easton, PA). Cac phuong phap nay bao gdm budc dua vao lién két hoat chét voi
chit mang tao thanh mot hodc nhidu chét phu trg. N6i chung céac ché phém dugc didu
ché bang cach dua vao déu dan va truc tiép lién két hoat chét v6i cac chit mang dang
long hodc cac chét mang dang rén phan nhé tinh vi hodc ca hai, va sau do, néu can, dinh

hinh san phdm.

Céc ché phdm theo séng ché thich hop sir dung qua dudong miéng co thé ton tai
dudi dang cac don vi roi nhu vién nang, vién nhén hodc vién nén mdi vién chira lugng
dugce xac dinh trude cua hoat chét; du6i dang bot hodc hat; dudi dang dung dich hodc
huyén phu trong chét 1éng nuéc hodc khong phai nude; hodc dudi dang nhil twong long
dau trong nuéc hodc nhil trong 16ng nude trong diu. Hoat chét ciing c6 thé duge dung

dusi dang lidu nhanh, chét dién giai hogc hd bdt.

Vién nén dugc tao ra bang cach ép hoic duc, tuy ¥ bing mot hodc nhidu chét phu
tro. Vién nén ép c6 thé duge didu ché bang cach nén trong may thich hop hoat chét &
dang 1éng tu do nhu bdt hodc hat, tly y tron véi chét két dinh, chét bdi tron, chét pha
lodng tro, chit bao quan, hoat chit bé mit hodc chit gay phan tdn. Vién nén duc c6 thé
duge tao ra bing cach dic trong mdy thich hop hdn hop cua hoat chét d3 tao bot lam
w6t v6i chéat 1am lodng 1ong tro. Céc vién nén ¢ thé tuy y dugc phu hodc ghi va tiy y

dugc phdi tron dé thu duge hoat chét giai phong tir tr hodc dugc kiém soat.
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Déi voi 1ay nhidm ciia mét hodc cidc mod ngoai khac vi du miéng va da, céc ché
pham tdt hon 13 duoc dp dung dudi dang thudc md tai chd hodc kem chita (c4c) hoat
chét v6i lugng nam trong khoang, vi dy, 0,075 dén 20% trong lugng/trong lugng (bao
gbm (c4c) hoat chit nim trong khoang tr 0,1% dén 20% theo timg bude 0,1% trong
lugng/trong lugng nhu 0,6% trong luong/trong lugng, 0,7% trong lugng/trong lugng,
V.V.), t5t hon 1a tir 0,2 dén 15% trong luong/trong lugng va t5t nhat 1a tr 0,5 dén 10%
trong luong/trong luong. Khi duge phéi tron trong thudc md, cac hoat chét c6 thé dugc
st dung v6Gi hodc parafinic hodc thudc m& trdn 14n duge nude. Theo cach khéc, céac

hoat chét nay co6 thé dugc phoi tron trong kem v6i kem nen dau trong nude.

Néu mudn, pha nu6c cua kem nén c6 thé bao gé‘)m, vi du, it nhét 30% trong
lwong/trong lugng cla rugu polyhydric, tirc 1a rugu c6 hai hodc nhidu nhém hydroxyl
nhu propylen glycol, butan 1,3-diol, mannitol, sorbitol, glyxerol va polyetylen glycol
(bao gdm PEG 400) va hdn hop cua n6. Cac ché pham tai chd c6 thé theo mong muén
bao gdm hop chét ting cudng viéc hép thu hay thAm nhép cua hoat chét théng qua da
hodc céc ving bi anh hudng khéc. Vi du vé céc chét taing cuong thAim nhap da bao gdm

dimetyl sulphoxit va céac chét trong tur c6 lién quan.

Pha dau cta nhii trong theo sang ché ¢6 thd dugc cAu thanh tir cac chat da biét
theo cach da biét. Trong khi pha c6 thé don gian chira chit nhii twong (mit khac dugc
biét dudi dang thude lgi tiéu), né chira theo mong mudn hdn hop cia it nhit mot chit
nhii trong véi chit béo hodc dau hodc véi ca chit béo va diu. Tét hon 13, chit nhii
tuong kich thich dugc bao gbm cling v6i chét nhil trong béo hoat dong nhu chét 1am 6n
dinh. Ciing dugc uu tién bao gbm ca diu va chit béo. (Cac) chat nhil twong cung voi
hodc khong c6 (cac) chét 1am &n dinh tao nén c4i goi 1a sap nhii trong, va sip cung voi
diu va chit béo tao thanh loai thudc m& nhii twong tao ra pha phan tén diu cua ché
pham kem.

Céc thudc 1oi tiéu va chat 1am dn dinh nhii trong thich hop @& st dung trong ché
pham theo sang ché bao gébm Tween® 60, Span® 80, rugu xetostearyl, ruou benzyl,
rugu myristyl, glyxeryl mono stearat va natri lauryl sulfat. Cac thubc loi tiéu va chat
lam 6n dinh nhil twong khac thich hop dé stir dung trong ché phim theo séng ché bao

gdm Tween® 80.
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Sy lua chon cac dau hoic chét béo thich hop voi ché phém trén co s& dat duogc
c4c tinh chit m§ phim mong mudn. Kem t6t hon nén 1a san pham khong nhon, khong
nhudm va rira dugce véi tinh nhét quén thich hop dé tranh 1o ri tir 6ng hodc cic vat chira
khac. Cac este mach théng hodc nhanh, mono- hodc dibasic alkyl nhu di-isoadipat,
isoxetyl stearat, propylen glycol dieste cua cac axit béo & dira, isopropyl myristat, dexyl
oleat, isopropyl palmitat, butyl stearat, 2-etylhexyl palmitat hogc hdn hop cla céc este
mach nhénh da biét nhu Crodamol CAP c6 thé duge sir dung, ba este cudi dugce wu tién.
Chung c6 thé dugc sit dung mot minh hodc két hop dua vao céc tinh chét yéu ciu. Theo
céch khéc, céc lipit diém néng chdy cao nhu paraffin mém tring va/hodc parafin long

hodc cac dau khoang khéac dugc st dung.

Dugc phdm theo sang ché chtra hdn hop theo sang ché v&i mot hodc nhiéu chit
mang dugc dung hodc ta dugc va tay y cac chét diéu tri bénh khac. Dugc phém chira
hoat chit ¢6 thé & dang bét ky thich hop véi phuong phép du dinh cho dung. Khi duge
stt dung vi du dé ding qua dudng miéng, vién nén, vién ngdm dep, vién ngdm, huyén
phu nuée hodc diu, bot hodc hat phan tan, nhii twong, vién nang cing hodc mém, xi o
hodc cdn ngot ¢6 thé dugc didu ché. Ché pham du dinh dung qua dudng miéng c6 thé
duoc didu ché theo phuong phap bét ky da biét trong linh vyc san xult duge pham va
ché pham nay c6 thé chira mot hodc nhiéu chit bao gdm chat 1am ngot, chit tao huong
vi, chit tao mau va chét bao quan, dé thu dugc ché phim ngon miéng. Vién nén chira
hoat chit trén véi td dugc dugc dung khong doc thich hop cho vién nén chép nhan
dugc. Cac ta dugc ndy, vi du, co thé 13 chét pha lodng tro, nhu canxi hodc natri
cacbonat, lactoza, canxi hodc nafri phosphat; cac chit tao hat va tan rd, nhu tinh bot
ngo, hodc axit alginic; cac chét lién két, nhu tinh bot, gelatin hodc acacia; va chét boi
tron, nhu magie stearat, axit stearic hodc bt talc. Vién nén c6 thé khong dugce phu hodc
c6 thé phu bang phwong phap da biét bao gdbm déng goi vi chét dé tri hodn sy phan hiy
va hép phu trong duong tiéu hoéa va do d6 thu dugc hoat tinh bén vitng trong khoang
thoi gian dai hon. Vi dy, vét liéu tri hoan thoi gian nhu glyxeryl monostearat hodc

glyxeryl distearat riéng hodc véi sap co thé dugc sir dung.

Céc ché phim st dung qua duong miéng cling c6 thé dugc thé hién dudi dang
vién nang gelatin ciing trong d6 hoat chit duge tron v6i chit pha lodng rén tro, vi du

canxi phosphat hodc cao lanh, hodc duéi dang vién nang gelatin mém trong d6 hoat
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chit dugc tron v6i nude hodc moi trudng diu, nhu dau dau phong, paraffin léng hodc
dau 6 liu.

Cac huyén phu nuéc theo sang ché chtra cac vat liéu c6 hoat tinh tron v6i ta
duoc thich hop @& san xut cac huyén phu nuéc. Cac t& duge ndy bao gdm chét tao
huyén phl, nhu natri carboxymethylcelluloza, methylcelluloza, hydroxypropyl
methylcelluloza, natri alginat, polyvinylpyrrolidon, gdm céy dwong hoang ky va gém
acacia, va chét phan tan hoic tao 4m nhu phosphatit xuét hién trong tu nhién (vi du,
lexithin), san phim ngung tu cua alkylen oxit v6i axit béo (vi du, polyoxyetylen
stearat), san phém ngung tu cia etylen oxit véi rugu béo mach dai (vi du,
heptadecaetylenoxycetanol), san phim ngung tu cla etylen oxit voi este mot phén thu
dugc tir axit béo va hexitol anhydrit (vi dy, polyoxyetylen sorbitan monooleat). Cac vi
du khong gidi han khéc vé céc chét tao huyén phit bao gdbm Captisol® (sulfobutyl ete
beta-cyclodextrin, SBE-B-CD). Huyén phti nuéc cugnx c6 thé chira mot hodc nhiéu chit
bao quan nhu etyl hodc n-propyl p-hydroxybenzoat, mot hodc nhiéu chit tao mau, mot
hogic nhiéu chét tao huong vi va mot hodc nhiéu chit lam ngot, nhu sucroza hodc

saccarin.

Céc huyén phu dau c6 thd dugc phdi tron bang cich tao huyén phii hoat chét
trong dau thuc vat, chéng han nhu dau arachis, dau 6 liu, dau viung hodc dau dira, hoic
trong dau khoang nhu paraffin léng. Céac huyén phu diing qua dudng miéng c6 thé chura
chat 1am day, nhu sap ong, parafin cimg hodc ruou xetyl. Céac chét 1am ngot, nhu cac
chit néu trén, va chét tao huong vi c6 thé dugc thém vao dé thu dugc ché phdm ding
qua duong miéng ngon lanh. Cac ché phdm nay c6 thé dugc bao quan boi viéc bd sung

mot chit chéng oxy ho4 nhu axit ascorbic.

Bot va hat nho phan tan theo sang ché thich hop dé diéu ché huyén phu nuéc
béng viéc bd sung nuée thu duge hoat chét tron v6i chit phan tin hodc thAm u6t, chit
tao huyén phu, va mot hodc nhiéu chét bao quan. Cac chét phan tan hodc thdm w6t thich
hop va chét tao huyén phu dugc minh hoa béi cac chit dugc trinh bay & trén. T4 duge

bo sung, vi du cac chéat 1am ngot, tao huong vi va tao mau, cling cO mat.

Dugc phdm theo sing ché ciing c6 thé & dang nhil twong dau trong nudc. Pha
diu co thé 1a dau thuc vat, nhu dau 6liu hoic dAu arachis, dau khoéang, nhu paraffin

16ng, hoic hdn hgp cia chung. Chét nhil héa thich hgp bao gdm cac gdom xuét hién

-60-



38835

trong tu nhién, nhuw gdm acacia va gdm cdy duong hoang ky, cac phosphatit xuét hién
trong tu nhién, nhu lexithin ddu nanh, este hodc este mot phén thu duoc tir axit béo va
hexitol anhydrit, nhu sorbitan monooleat, va san phim ngung tu clia céc este mot phan
ndy véi etylen oxit, nhu polyoxyetylen sorbitan monooleat. Nhil twong cling 6 thé
chita céc chit 1am ngot va tao huwong vi. Xi rd va rugu thubc thom ngot co thé dugc
phéi tron véi cac chét 1am ngot, nhu glyxerol, sorbitol hodc sucroza. Cac ché phdm nay

cling c6 thé chira chat 1am md, chat bao quan, chat tao huong vi hodc chat tao mau.

Duoc phim theo sang ché c6 thé & dang ché phim tiém vo trung, nhu huyén phu
nu6e hodc diu tiém vo trung. Huyén phi ndy c6 thé dugc phdi tron theo k§ thuat da
biét str dung cac chét phan tan hoic thAm w6t thich hop va chét tao huyén phu da duoc
dé cap & trén. Ché phdm tiém vo tring ciing ¢6 thé 1 dung dich hozic huyén phi tiém
v tring trong chét pha lodng hogc dung moi chép nhan dugc ngoai duong tiéu hoa
khong doc, nhu dung dich trong 1,3-butan-diol hodc duge diéu ché dudi dang bot dong
kho nhanh. Ché pham tiém vo tring cling c6 thé 12 dung dich hodc huyén phu tiém vo
tring trong chit pha lodng hodc dung moi chép nhan duoc ngoai duong tiéu hoa. Gitra
cac chét din va dung mdi chip nhan dugc co thé duogc st dung 1a nuée, dung dich
Ringer va dung dich natri clorua déng truong. Ngoai ra, cic dau dugc cb dinh vo tring
c6 thé thong thuong dugc sit dung lam méi truong dung mdi hodc tao huyén phi. Nhim
muc dich nay dau thd duge cb dinh bét ky c6 thé dugc st dung bao gdbm mono- hogc
diglycerit tong hop. Ngoai ra, cac axit béo nhu axit oleic ciing 6 thé duoc st dung
trong ché phim tiém. Gifta chét din va dung mbi chdp nhan dugc c6 thé dugc sir dung
1a nuéc, dung dich Ringer dung dich natri clorua ding truong, dung dich natri clorua uu

trwong, va dung dich natri clorua nhugc truong.

Luong hoat chét c6 thé két hop véi vt lidu chit mang dé tao ra dang liéu don s&
khac nhau tuy thudc vao vét chi dugc diu tri va phuong thirc st dung cu thé. Vi duy,
ché phidm giai phong theo thoi gian du dinh cho ngudi ding qua dudng miéng co thé
chra khoang 1 dén 1000 mg vt liéu c6 hoat tinh dugc ghép véi lugng thich hop va
thuan tién vat liéu chit mang c6 thé thay ddi tir khoang 5 dén khoang 95% tong ché
phém (trong lugng: trong lugng). Duoc phém ¢6 thé duge didu ché dé thu duoc céc

luong dé do duge dé cho dung. Vi du, dung dich nuéc du dinh truyén tinh mach c6 thé
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chura tir khoang 3 dén 500 ug hoat chit / mililit dung dich dé truyén thé tich thich hop

v6i tbe do khoang 30 mL/ gid ¢6 thé xay ra.

Céac ché pham thich hgp dé dung tai chd cho mit cling bao gdm thudc nhéd mit
trong d6 hoat chét dugc hoa tan hogc dugc tao huyén phil trong chét mang thich hop,
dic biét 1a dung moi nude cho hoat chét. Hoat chét t6t hon 13 c6 trong cac ché phdm
nay véi ndng d6 nim trong khodng tir 0,5 dén 20%, c6 lgi 1a nam trong khoang tr 0,5

dén 10%, va dac biét 1a khoang 1,5% trong lugng/trong luong.

Céc ché pham thich hop dé ding tai chd trong miéng bao gbm vién ngdm chira
hoat chét trong gbc c6 huong vi, thong thudng 13 sucroza va acacia hodc cay duong
hoang ky; vién ngdm chira hoat chét trong gdc tro nhu gelatin va glyxerin, hodc sucroza

va acacia; va dung dich xic miéng chira hoat chét trong chét mang 16ng thich hop.

Céc ché phém dé dung truc trang c6 thé duoc thé hién dudi dang thubc dan véi

gbc thich hop vi du bao gdm bo cacao hoic salixylat.

Céac ché phém thich hop dé dung cho phé quéan hodc miii ¢6 kich thudc hat vi du
nam trong khoang tu 0,1 dén 500 micron, nhu 0,5, 1, 30, 35 v.v., dugc dung béng cach
hit nhanh thong qua dudng miii hoac bang céch hit thong qua miéng dé tiép can céc i
phé nang. Ché pham thich hop bao gdm nuéc hodc cac dung dich diu cta hoat chit.
Céc ché phdm thich hop dé dimg dang sol khi hodc bot kho c6 thé dugc diu ché theo
phuong phéap thong thudng va céd thé cip véi cac chét diéu tri bénh khac nhu cac hop
chét truc d6 duoc str dung trong diéu tri hodc du phong su lay nhiém Filoviridae nhu

dugc mo ta phia dudi.

Céc ché phdm thich hop dé dung qua duong am dao c6 thé duoc thé hién dudi
dang thudc dat 4m dao, tampon, kem, gel, ho bdt, bot hodc cac ché phém phun chtra

ngoai hoat chét cac chit mang nay nhu da biét trong linh vuc k¥ thuét 1a thich hop.

Céc ché phim thich hop dé dung ngoai dudng tiéu hoa bao gbm dung dich tiém
v tring nudc va khong nude c6 thé chtra chit chéng oxy hoa, chit dém, chit diéu hoa
vi khuan va chét tan 1am cho ché phém déng truong v6i mau cia bén nhan du dinh; va
cac huyén phil v tring nude va khong nuée co th8 bao gdm chét tao huyén phu va chat

lam day.
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Céac ché phim dugc thé hién & vat chta dang lidu don vi hogc nhiéu liéu, vi du
bng thudc va lo kin, va ¢6 thé duoc bao quan trong diéu kién lanh kho (dong kho
nhanh) chi yéu cdu viéc bd sung chit mang 16ng vo trung, vi du nuéc dé tiém, ngay
trude khi st dung. Céac dung dich tiém ngay tirc thi va huyén phu dugc didu ché tir bot,
hat va vién nén v0 trang cta loai trudc d6 duoc mo ta. Cac ché phdm dang lidu don vi
duoc wu tién 1a cac ché pham chia lidu hodc don vi hang ngay lidu phu hang ngay, nhu

néu trén trong ban md ta nay, hodc phén thich hgp cia nd, cua hoat chit.

Cén hiéu ring ngoai cac chét cu thé noi trén ché phim theo sang ché c6 thé bao
gdm céc chét khac thong thudng trong linh vye lién quan dén loai ché phdm quan tim,

vi du thich hop dé ding qua dudng miéng c6 thé bao gbdm cac chét tao huong vi.

Sang ché con dé xut ché phim thu y chira it nhit mot hoat cht nhw dugc dinh

nghia ¢ trén v6i chit mang thd y.

Céac chit mang thi y 12 vat liéu hiru ich nhim muc dich dung cho ché phim va
6 thé 1a cac vat liéu rén, l16ng hodc khi ma tro hodc chép nhén dugc trong linh vuc thi
y va tuong thich véi hoat chét. Cac ché phdm thu y nay c6 thé dugc dung qua dudng

miéng, ngoai dudng ti€u héa hodc theo bét ky con dudong mong mudn khéc.

Céc hop chét theo séng ché duoc st dung dé thu duge dugce phim giai phéng c6
kiém soét chira du6i dang hoat chat mot hodc nhiu hop chit theo sang ché ("ché pham
gidi phong co kiém soat") trong d6 viéc giai phong hoat chét duoc kiém so4t va quy
dinh dé cho phép str dung tAn s6 it hon hodc cai thién profin dugc dong hoc hodc doc

tinh ctia hoat chét da cho.
IV. DPudng dung

Mot hodc nhidu hop chét theo sang ché (6 day dugc coi 1a cac hoat chét) duoc
cho dung bang dudng bat ky phu hop v6i tinh trang bénh dugc diéu tri. Pudng thich
hop bao gbdm diing qua dudng miéng, tryc trang, mdi, phdi, tai chd (bao gbm miéng va
ngam duéi ludi), am dao va ngoai duong tiéu hoa (bao gbm tiém dudi da, tiém bép,
tiém tinh mach, trong da, ndi mac t&r cung va trén mang ciimg), va duong tuong tu. S€
dugc danh gia cao rang dudng duge uu tién co thé thay d6i vi du theo tinh trang bénh
ctia bén nhin. Mét lgi thé cua cac hop chét theo sang ché 1a chung kha dung sinh hoc

qua duong miéng va cé thé dugc dinh luong qua dudng miéng.
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Trong cac phuong phép theo sang ché dé diéu tri sy lay nhiém Filoviridae, cac
hop chit theo sang ché c6 thé dugc ding tai thoi diém bat ky cho ngudi ¢6 thé tiép xic
voi nguoi bi lay nhiém Filoviridae hoic da bi lay nhidm Filoviridae. Theo mot sd
phuong an, cac hop chit theo sang ché c6 thé dugc dung dy phong cho nguoi tiép xtic
v6i ngudi bi 1ay nhiém Filoviridae. Theo mot s6 phuong 4n, viéc dung cac hop chét
theo sang ché c6 thé cho nguoi kidm tra duong tinh véi 1dy nhiém Filoviridae nhung
chua thé hién triéu ching lay nhiém Filoviridae. Theo mot s6 phuong 4n, viéc dung cac

hop chét theo séng ché c6 thé cho ngudi bit dau tridu ching lay nhiém Filoviridae.

Liéu hitu hiéu cta hoat chit phu thudc it nhAt vao ban chét cua tinh trang bénh
dang dugc didu tri, doc tinh, bét ké hop chat dugc sir dung dy phong (lidu thap hon)
hodc chéng lai sy 1ay nhiém virut c6 hoat tinh, phwong phap phan phdi, va dugc pham,
va s& dugc xac dinh bdi bac si 1am sang st dung céc nghién clru tang lidu thong thudng.
C6 thé du kién nim trong khoang tir khoang 0,0001 dén khoang 100 mg/kg thé trong /
ngay; thong thuong, nim trong khoang tir khoang 0,01 dén khoang 10 mg/kg thé trong /
ngay; thong thuong hon, ndm trong khoang tir khoang ,01 dén khoang 5 mg/kg thé
trong / ngay; thong thudong nhét 13, nim trong khoang tir khoang ,05 dén khoang 0,5
mg/kg thé trong / ngay. Vi duy, lidu Gng vién hang ngay cho nguoi 16n khoang 70 kg thé
trong s& nam trong khoang tir 1 mg dén 1000 mg, tot hon 13 nim trong khoang tlr 5 mg

dén 500 mg, va c6 thé & dang don hodc da lidu.

Lidu hitu hiéu cta hop chit theo sang ché dé diéu tri sy 14y nhiém Filoviridae c6
thé phu thudc vao bat ké lidu dugc sit dung dé du phong hodc dé diéu trj cho ngudi da
bi 1ay nhiém Filoviridae. Ngoai ra, lidu c6 thé phu thude vao bét k& nguoi bi 1ay nhiém
Filoviridae chua thé hién triéu chung hodc da thé hién triéu chimg ldy nhiém
Filoviridae. Liéu 16n hon c6 thé cin dé didu tri cho ngudi kiém tra duong tinh véi lay
nhiém Filoviridae va d6i v&i ngudi thé hién triéu ching lay nhiém Filoviridae so v6i
ngudi nhan diéu tri phong bénh.

Bit ky khoang thoi gian thich hop d8 dung cac hop chét theo séng ché dugc du
phong. Vi du, vi¢c dung ¢o thé ndm trong khoang tir 1 ngay dén 100 ngay, bao gom 2,
3,4,5,6,7, 8,9, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, hodc 90 ngay. Viéc dung cling
6 thé nam trong khoang tur 1 tudn dén 15 tudn, bao g?)m 2,3,4,5,6,7,8,9,10, 11, 12,

13, hodc 14 tudn. Thoi gian dung dai hon cling duge du phong. Thoi gian dung c6 thé
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phu thudc vao bét ké hop chét dugc ding phong nglra hodc diéu tri cho nguoi bi lay
nhiém Filoviridae. Vi du, viéc dung phong ngura cé thé trong khoang thoi gian trong
khi nguoi thudng xuyén tiép xtc v6i nguoi khac bi lay nhiém Filoviridae, va trong
khoang thoi gian thich hop sau tiép xuc cubi véi ngudi bi lay nhiém Filoviridae. Dbi
v6i ngudi da bi lay nhidm Filoviridae, thoi gian ding c6 thé ¢6 chidu dai bat ky cin dé
diéu tri cho bénh nhan va thoi gian dung thich hop sau kiém tra 4m tinh véi lay nhiém

Filoviridae & dam bao su 1ay nhiém Filoviridae khong trd lai.
V.  Dibutri két hop

Ché phim theo sdng ché ciing duoc st dung két hop véi céc hoat chét khac. Dé
diéu tri su lay nhidm virut Filoviridae, t6t hon 13, hoat chit diéu tri bénh khac c6 hoat
tinh khang su 1ay nhiém virut Filoviridae, dic biét 1a su 1ay nhiém virut Marburg, virut
Ebola va virut Cueva. Céc vi du khong gidi han vé cac hoat chit diéu tri bénh khic 1a
ribavirin, palivizumab, motavizumab, RSV-IGIV (RespiGam®), MEDI-557, A-60444,
MDT-637, BMS-433771, amiodaron, dronedaron, verapamil, Ebola Convalescent
Plasma (ECP), TKM-100201, BCX4430 ((2S,3S,4R,5R)-2-(4-amino-5H-pyrrolo[3,2-
d]pyrimidin-7-yl)-5-(hydroxymetyl)pyrolidin-3,4-diol), favipiravir (cling biét 1a T-705
ho#ic Avigan),T-705 monophosphat, T-705 diphosphat, T-705 triphosphat, FGI-106 (1-
N,7-N-bis[3-(dimetylamino)propyl]-3,9-dimetylquinolino[8,7-h]quinolon-1,7-diamin),
JK-05, TKM-Ebola, ZMapp, INAPc2, VRC-EBOADCO076-00-VP, 0S-2966, MVA-BN
filo, brincidofovir, vacxin ebola trén co s¢ vecto virut adeno Vaxart 5, Ad26-ZEBOV,
vacxin FiloVax, GOVX-E301, GOVX-E302, chit Gtc ché diém vao cua virut ebola
(chét e ché NPC1), va rVSV-EBOV, va hdn hop ciia né. Céac hop chét va ché phim
theo sang ché ciing c6 thé dugc st dung két hop v6i phosphoramidat morpholino
oligome (PMOs), 1a dang tuong tur oligonucleotit d6i nghia téng hop duoc thiét ké dé
can thiép vao céc qua trinh chuyén ddi bang cach tao cip ddi co s& v6i trinh tr ARN cu
th8. Cac vi du v& PMOs bao gdm AVI-7287, AVI-7288, AVI-7537, AVI-7539, AVI-
6002, va AVI-6003. C4c hop chét va ché pham theo sang ché cling du dinh st dung cho
bénh nhan dugc cung cip chim séc chung véi sy 1ay nhiém virut Filoviridae, bao gdm
céc chat 1ong ngoai dudng tiéu hoa (bao gdm dung dich mudi dextroza va lactat Ringer)
va dinh dudng, khang sinh (bao gdm metronidazol va thudc khang sinh cephalosporin,

nhu ceftriaxon va xefuroxim) va/hodc du phong chong nam, sot va thuoc giam dau,
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thudc chéng budn non (nhu metoclopramit) va/hodc cac chét tri tiéu chay, vitamin va
bd sung khoang chit (bao gdbm Vitamin K va kém sulfat), chit khang viém (nhu
ibuprofen), thudc giam dau, va thudc cho cac bénh chung khac trong quan thé bénh
nhan, nhu chit chéng sbt rét (bao gdm didu tri két hop artemether va artesunate-
lumefantrin), thuong han (bao gdm khang sinh quinolon, nhu ciprofloxaxin, thude
khang sinh phan tir vong l6n, nhu azithromyxin, khang sinh xephalosporin, nhu

ceftriaxon, hodc aminopenixillin, nhw ampixillin), hodc ly.

Ciing c6 thé két hop hop chét bit ky theo séng ché v6i mot hodc nhiéu hoat chét
didu tri bénh bd sung & dang lidu don vi @ dung d6ng thoi hoic tudn tu cho bénh nhan.
Diéu tri két hop c6 thé duge dung nhu phic dd diu tri ddng thoi hoic tudn tu. Khi

dugc ding tuan tu, viéc két hop c6 thé duge dung trong hai hodc nhiéu lan ding.

Viéc ddng st dung hop chét theo sang ché v6i mot hodc nhidu hoat chit diéu tri
bénh khac n6i chung dung dé chi ding ddng thoi hodc tudn tu hop chat theo sang ché
va mot hodc nhiéu hoat chit diéu tri bénh khéc, sao cho luong c6 hiéu qua diéu tri cta
hop chét theo sang ché va mot hodc nhiéu hoat chét diéu tri bénh khéac déu c6 mit trong

co thé cta bénh nhén.

Viéc ddng st dung bao gdm viéc ding cac lidu don vi cua cac hop chat theo
séng ché trude hoidc sau khi dung cac liéu don vi ctia mdt hodc nhiéu hoat chét diéu tri
bénh khéc, vi du, dung céac hop chét theo sang ché trong gidy, phut, hodc gio ding mot
hodc nhiéu hoat chit diéu tri bénh khac. Vi du, lidu don vi cta hop chét theo sang ché
¢6 thé 1 dugc ding dau tién, sau d6 trong gify hodc phut ding lidu don vi clia mot
hodc nhiéu hoat chit diéu tri bénh khéac. Theo cach khac, liéu don vi cua mdt hoic
nhiéu chét diéu tri bénh khéc c6 thé duoc dung dAu tien, sau d6 1a dung lidu don vi cia
hop chét theo séng ché trong gidy hodc phut. Trong mot sb truomg hop, cb thé mong
mudn ding liéu don vi ctia hop chét theo sang ché dau tién, sau do, sau mot khoang
thoi gian (vi du, 1-12 gio), dung liéu don vi cia mot hodc nhidu hoat chit diéu tri bénh
khéac. Theo céac truong hop khéc, co thé mong mudn ding lidu don vi cia mot hodc
nhidu hoat chit diéu tri bénh khic dau tién, sau d6, sau mot khoang thoi gian (vi du, 1-

12 gi®), dung lidu don vi ctia hop chat theo sang ché.

Diéu tri két hop c6 thé thu duge “sttc manh tdng hop "va" hiép dbng ", nghia 1a

tac dung dat dugc khi cac hoat chit duge st dung v6i nhau 16n hon tdng tac dung thu
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dugc tir viée st dung cac hop chét riéng biét. Tac dung hiép dé)ng ¢6 thé dat duge khi
céc hoat chét dugce: (1) cung phdi tron va ding hogc dung ddng thoi trong ché phim két
hop; (2) ding bing cach xen k& hodc song song nhur cac ché phim tach biét; hodc (3)
béng mot sd ché @6 khac. Khi ding diéu tri xen k&, tac dung hiép déng 6 thé dat dugc
khi cac hgp chit dugc dung ho#ic dung tudn ty, vi du trong c4c vién nén, vién tron hodc
vién nang riéng bi€t, hodc bang céc luot tiém khéc nhau trong cac 6ng tiém riéng biét.
No6i chung, trong diéu tri xen k&, lidu hiru hiéu cua mdi hoat chit duoc dung tudn tu, tic
1a lién tuc, boi vi trong didu tri Kkét hop, cac liéu hitu hiéu cua hai hodc nhiéu hoat chét
dugc dung v6i nhau. Tac dung khéng virut hiép dong biéu thi tac dung khang virut 16n

hon tac dung bd sung hoan toan dy doan cua cac hop chét riéng 1¢ ctia hdn hop.

Theo phuong én khéc nita, sang ché dé xuét cac phuong phap tc ché Filoviridae
polymeraza trong té bao, bao gdbm: budc cho tiép xtc té bao bi nhiém virut Filo véi
lugng hitu hi€u cia hgp chét co cong thuc IV, hodc mubi duoc dung, solvat, va/hodc

este ctia no, nhd d6 Filoviridae polymeraza bi trc che.

Theo phuong an khéc nita, sang ché @& xuét cac phuong phép e ché Filoviridae
polymeraza trong té bao, bao gdbm: budc cho tiép xtc té bao bi nhiém virut Filo véi
lurgng hitu hiéu cia hop chét c6 cong thirc IV, hodc mudi dugce dung, solvat, va/hodc
este clia nd, va it nhit mdt hoat chit didu tri bénh bd sung, nhd d6 Filoviridae

polymeraza bi trc che.

Theo phuong an khéc nita, sang ché @& xuét cac phuong phép e ché Filoviridae
polymeraza trong té bao, bao gdbm: budc cho tiép xtic t& bao bi nhiém virut Filoviridae
v6i luong hitu hiéu cia hop chit c6 cong thirc IV, hodc mudi dugc dung, solvat,

va/hodic este clia nd, va it nhat mot hoat chét diéu tri bénh bo sung dugc lua chon.

Theo phuong an khac nita, sang ché @& xuét cac phuong phép didu tri su lay
nhidm virut Filoviridae & ngudi, bao gdm: budc cho bénh nhén dung lugng c6 hiéu qua
diéu tri cua hop chét ¢6 cong thirc TV, hodc mubi duge dung, solvat, va/hodc este cla

4

no.

Theo phuong an khac nita, sang ché @& xuit cac phuong phap diéu tri su lay
nhiém virut Filoviridae & ngudi, bao gém: budc cho bénh nhan dung lugng c¢6 hiéu qua

didu tri cta hop chat c¢6 cong thirc IV, hodc mudi duge dung, solvat, va/hoac este cua
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no, va it nhat mot hoat chét didu tri bénh bd sung, nhd &6 Filoviridae polymeraza bi irc

7
A

ché.

Theo phuong an khic nita, sang ché d& xut cac phuong phép diéu tri su 13y
nhidm virut Filoviridae & ngudi, bao gdm: budc cho bénh nhén ding lwong c6 hi¢u qua
didu tri cna hop chét c6 cong thic IV, hodc mudi duoc dung, solvat, va/hodc este cia

né, va it nhat mét hoat chét diu tri bénh bd sung.

Sang ché ciing d& xuit bd kit bao gdbm hop chit c6 cong thire IV, hodc mudi
dugce dung, duge dung este, chét ddng phan 1ap thé, hdn hop cac chat ddng phén lap thé
hodic tautome ctia n6. Theo céc phuong an riéng biét bd kit riéng 1é dugc dé xuét bao
gdm hop chét duge chon tr cong thirc IV trong ban md ta nay, cling nhur mdi nhém phu
va phuong 4n cua no, bao gém cac hop chét riéng 1é 1, 8, 9, 10, 12, 15, 17, 21, 22, 23,
24, 25, 26, 27, 28, 29, 30, 31, va 32 (cac hop chét 1-32), hoic mubi dugc dung, duoc
dung este, chit ddng phan 13p thé, hdn hop céac chét ddng phén lap thé hoic tautome clia
né. Theo mot khia canh, b kit chira hop chét c6 cong thirc IV, hodc mubi duoc dung
ciia n6. Mdi bd kit riéng 1é duge md ta trong ban mo ta nay co thé chira nhan va/hodc
huéng din st dung hop chit dé diéu tri bénh hoic tinh trang bénh & dbi tuong (vi du,
nguoi) cin didu tri. Theo mot s& phuwong 4n, bénh hogc tinh trang bénh 1a sy lay nhiém
virut Filoviridae & ngudi, bao gém sy 13y nhiém virut Ebola hodc su 1ay nhiém virut
Marburg. Theo cac phuong an khac, mdi bd kit riéng biét cling c6 thé chira huéng dan
str dung duogc chét bd sung két hop véi hop chét c6 cong thic IV dé diéu tri bénh hodc
tinh trang bénh & dbi tuong (vi du, ngudi) can diéu tri. Theo mot s6 phuong 4n, bénh
hoic tinh trang bénh 1a sy 1ay nhiém virut Filoviridae ¢ ngudi, bao gbm sy 1ay nhiém
virut Ebola hodc su 14y nhiém virut Marburg. Trong mdi bd kit trong ban md ta nay co
phuong an khéc trong dé b kit chira cac don vi liéu riéng ctia hop chét nhu duge mo ta
trong ban md ta nay, hodc mudi duoc dung, raxemat, chit dong phan ddi anh, dong
phan khong d6i quang, tautome, da hinh, gia hinh, dang v6 dinh hinh, hydrat hoac
solvat ctia né. Céc vi du v& don vi lidu riéng c6 thé bao gdm vién tron, vién nén, vién
nang, cac 6ng tiém nap trudc hodc hdp myc bom, thi IV, v.v,, mdi don vi chira luong ¢6
hiéu qua didu tri cua hop chét quan tdm, hodc mudi duoc dung, raxemat, chét déng
phan ddi anh, ddng phan khong dbi quang, tautome, da hinh, gia hinh, dang v6 dinh

hinh, hydrat hodc solvat ctia n6. Theo mot sb phuong an, bd kit ¢6 thé chita don vi liéu
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don va trong cac phwong 4n khic cac don vi nhiéu liéu c6 mat, nhu so cac don vi lidu

cAn thiét cho ché do hoic giai doan nhét dinh.

Sang ché ciling d& xuét cac vat phdm chira hop chét c¢6 cong thic IV, hodc mudi
dugce dung, este duge dung, chét ddng phén 14p thé, hdn hop céc chét ddng phan 14p thé
hodc tautome ctia nd; va vat chira. Theo mot khia canh, vét phém chirta hop chét ¢
cbng thire IV va céc hop chét riéng 1, 8, 9, 10, 12, 15, 17, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, va 32 (cac hgp chét 1-32), hodc mudi duge dung cta né, va vat chia. Theo
cac phuong 4n riéng biét, vat chira cia vat phém c6 thé 1a 1o, binh, 6ng tiém, bom tiém

nap, hop vi, hop thiéc, lon, hop, hodc tai tiém tinh mach.
VI.  Céac phuong phép tc ché Filoviridae polymeraza

Khia canh khéc cta sang ché d& cap dén cac phuong phép tc ché hoat tinh cia
Filoviridae polymeraza bao gbm bude xir Iy miu nghi ngd chia Filoviridae bang hop

chét hodc ché phdm theo séng ché.

Filoviridae c6 thé dugc didu tri st dung cac phuong phép theo sing ché 1a cac
virut ARN déi mé soi don théng thuong nhidm ném linh truéng. Virut Filo ¢6 thé nhan
1én trong hiu nhu tit ci cac loai té bao. Khang nguyén va virion virut Filo dugc tim
thdy chu yéu & nguyén bao s¢i va khoang k& ctia ca thé bi nhiém. C6 ba chi virut Filo
da xé4c dinh: virut Ebola (EBOV; nim loai); virut Marburg (MARYV); va virut Cueva,
ciing biét dudi dang virut Lloviu (LLOV). Céc virion (cac hat virut) ¢ dic diém hinh
dang dai, hinh try, hat soi ¢6 thé thfmg, cong, cudn, hodc duogc tim théy trong cu hinh
¢6 hinh dang “6” hodc “U”. Doi khi phén nhanh va cac hat thay dbi rat nhidu v& chidu
dai, nhung dudng kinh (khoang 80 nm) la nhét quan. Bo gen virut Filo chira bay gen
ma hoéa 4 protein cAu tao virion (VP30, VP35, nucleoprotein (NP), va polymeraza

protein (L-pol)) va 3 protein li€n két mang (VP40, glycoprotein (GP), va VP24).

Gibng virut Ebola bao gbm nim loai da biét: (1) virut Bundibugyo ebola, ciing
biét du6i dang virut Bundibugyo (BDBV, BEBOV trudc ddy); (2) virut Reston ebola,
ciing biét duéi dang virut Reston hodc Ebola-Reston (RESTV, REBOV trudce day); (3)
virut Sudan ebola, cling biét du6i dang virut Sudan hogc Ebola-Sudan (SUDV, SEBOV
trudc day); (4) virut Tai Forest ebola, cling biét dudi dang virut Tai Forest hodc Ebola-
Tai (TAFV, CIEBOV trudc day); va (5) virut Zaire ebola, cling biét dudi dang virut
Ebola hoic Ebola-Zaire (EBOV, ZEBOV trudc day).
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Gibng virut Marburg bao gbm loai virut Marburg marburg, cling biét dudi dang
virut Marburg (MARYV) hodc virut Ravn (RAVYV). Gidng virut Cueva bao gbdbm loai

virut Lloviu cueva, ciing biét duéi dang virut Lloviu (LLOV).

Ché phdm theo séng ché co6 thé hoat dong dudi dang chét Grc ché Filoviridae
polymeraza, nhu chét trung gian ddi véi chét e ché nay hodc c6 tién ich khac nhu dugc
mo ta phia dudi. Chét e ché s& lién két v6i vi tri trén bé mit hodc trong khoang chira
Filoviridae polymeraza c6 hinh hoc doc déo v6i Filoviridae polymeraza. Ché pham lién
két Filoviridae polymeraza c6 thé lién két voi cac dd dao nguoc khac nhau. Cac hop
chét d6 lién két gin nhu khong thé thay ddi dugc cac tng cr vién ly tudng dé sir dung
trong phuong phép theo sang ché. Mot 1an danh déu, ché phdm lién két gan nhu khong
thé thay ddi duoc hitu ich lam d4u do cho viéc phat hién Filoviridae polymeraza. Do
do, sang ché d& cap dén cac phuong phéap phat hién Filoviridae polymeraza trong mau
nghi ngd chta Filoviridae polymeraza bao gbm cac bude: xu ly mau nghi ngd chira
Filoviridae polymeraza bing ché pham chira hop chét theo sang ché lién két v6i nhan;
va quan sat tac dung cua mau trén hoat tinh cia nhan. Nhan thich hop da biét trong linh
vuc chin doan va bao gdm céc gde tu do 4n dinh, huynh quang, ddng vi phong xa,
enzym, nhom phat quang hoéa hoc va sic ky. Céc hop chét trong ban mo ta nay dugc
danh diu theo cach thong thudng st dung cdc nhém chic nhu hydroxyl, carboxyl,
sulfhydryl hodc amino.

Theo sang ché, miu nghi ngd chua Filoviridae polymeraza bao gdm cac vat liéu
tu nhién hodc nhén tao nhu sinh vét séng; nuoi céy mo hoic t& bao; cac mau sinh hoc
nhu mau vat liéu sinh hoc (mau, huyét thanh, nuéc tiéu, dich ndo tay, nude mat, dom,
nudce bot, mau mo, va mau tuong tw); mau phong thi nghiém; dd an, nudce, hoic miu
khong khi; mau sinh phém vi du nhu chiét xut cua té bao, dic biét t& bao tai to hop
tdng hop glycoprotein mong muén; va mAu twong tw. Thong thuong mu s& bi nghi ngo
chtra sinh vat tao ra Filoviridae polymeraza, thuong la sinh vét gdy bénh nhu virut
Filoviridae. Céc m3u c6 thé duoc chira trong moi truong bat ky bao gdm nude va hdn
hgp nudc/dung moi hitu co. Cac mau bao gdm sinh vat sébng nhu ngudi, va vat liéu

nhén tao nhu nudi cay te bao.
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Budc diéu tri theo sang ché bao gom viéc bod sung ché pham theo sang ché vao
mAu hodc n6 bao gdm viée bd sung tién chat cua ché pham vao mau. Bude bd sung bao

gbm phuong phap dung bét ky nhu duge md ta & trén.

Néu muén, hoat tinh cta Filoviridae polymeraza sau khi dung ché phdm c6 thé
quan sat bai phuong phap bat ky bao gébm cac phwong phép truc tiép va gian tiép phat
hién hoat tinh Filoviridae polymeraza. Cc phuong phap dinh tinh, dinh lugng, va ban
dinh lugng dé xac dinh hoat tinh Filoviridae polymeraza tat ca dugc du phong. Thong
thudng mot trong cac phuong phap ra soat duge mo ta & trén duge ap dung, tuy nhién,
phuong phép khéc b4t ky nhu quan st cc tinh chét sinh 1y cta sinh vét séng ciing

dugc 4p dung.

Sinh vat chtra Filoviridae polymeraza bao gbm virut Filoviridae. Cac hop chét
theo sang ché hitu ich dé diéu tri hodc du phong sy 14y nhiém Filoviridae & ddng vat
hodc & nguoi.

Tuy nhién, & cac hgp chét ra soét c6 kha ning (rc ché virut Filoviridae & ngudi,
¢6 thé luu y ring két qua cia cic thi nghiém enzym c6 thé khong tuong quan véi thi
nghiém nuoi chy t€ bao. Vi vay, thi nghiém trén co so té bao nén 1 cong cu ra soat
chinh.

Theo phuong 4n khéc, sang ché d& xuét cac phuwong phap diu tri sy 1ay nhiém
virut Filoviridae & nguoi, bao gbm: budc cho bénh nhan dung lugng c6 hidu qua diéu
tri cua hop chét co cong thirc IV, hodc mudi duge dung, solvat, va/hodc este ciia no.
Theo mot sb phwong 4n, sy 1ay nhidm Filoviridae 14 do virut Filoviridae. Theo mt s6
phuong an, su lay nhidm Filoviridae 14 do virut Ebola. Theo mdt s6 phuong an, sy 1ay
nhidm Filoviridae 13 do virut Bundibugyo ebola, virut Reston ebola, virut Sudan ebola,
virut Tai Forest ebola, hodc virut Zaire ebola. Theo mot sd phuong 4n, su 14y nhiém
Filoviridae 13 do virut Marburg. Theo mot sd phuong é4n, sy lay nhiém Filoviridae 13

do virut Lloviu. Theo mot sé phuong an, Filoviridae polymeraza bi ac ché.

Céc hop chét theo sang ché ¢6 thé duoc st dung dé diéu tri cho nguoi da bi lay
nhidm Filoviridae, hodc c6 thé dugc ding phong ngira dé giam hoic ngan ngira co hoi
lay nhiém Filoviridae. Su lay nhidm Filoviridae ¢6 thé duoc dic trung béi sot Xuét

huyét, Nb6n mura, tiéu chay, dau bung ving sun va ki€t stc. Thoi ky G bénh khoang 21
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ngdy sau ti€p xuc v6i nguoi bi lay nhiém Filoviridae. Két qua cta sy 1ay nhiém

Filoviridae thudng 1a tir vong.

Séang ché ciing dé xuét theo cdc phuong 4n tach biét hop chét dugc chon tir mbi
chét c6 cic cong thirc trong ban md ta nay, cling nhu mdi nhom phu va phuong an cla
n6, bao gdm hop chit dugc chon tir nhém ¢é cdng thitc IV, hodc mot trong cac hop chét
cu thé cua cac vi du trong ban mo ta nay, bao gém cac hop chit 1-32, hoic mubi duge
dung, solvat, va/hodc este cua no, dé str dung trong phuong phap diéu tri su lay nhiém
Filoviridae & nguoi. Sang ché ciing d& xuét theo cac phuong 4n tach biét hop chét duoc
chon tir mdi chéit c6 céc cong thirc trong ban md ta ndy, cling nhu mdi nhém phu va
phuong 4n cua no, bao gdm hop chit duge chon tir nhoém c6 cdng thie IV, hodc mot
trong cac hop chét cu thé cua cac vi du trong ban mo ta nay, bao gbm c4c hop chit 1-
32, hodc mudi dugce dung, solvat, va/hodc este cua no, dé st dung trong phuong phap
diéu tri su 1ay nhiém virut Ebola & ngudi. Sang ché ciing d& xuét theo c4c phuong 4n
tach biét hop chit duge chon tir mdi chét c6 cac cong thirc trong ban md ta nay, ciing
nhuy mdi nhém phu va phuong 4n cia nd, bao gdm hop chit dugc chon tir nhém c6
cong thirc IV, hodc mot trong cac hop chét cu thé cua cac vi du trong ban mo ta nay,
bao gdm cac hop chit 1-32, hoic mudi duge dung, solvat, va/hodc este cua nd, dé st
dung trong phuong phap didu tri sy lay nhiém virut Marburg & nguoi. Theo moi
phuong én trong ban mo ta nay trong do sy lay nhiém Filoviridae 1a virut Ebola, c6 céc
phuong 4n tach biét khac véi chung trong d6 su lay nhidm Filoviridae do, 1an luot,
virut Bundibugyo ebola, virut Reston ebola, virut Sudan ebola, virut Tai Forest ebola,
ho#c virut Zaire ebola. Theo mot s6 phuong an, sy lay nhiém Filoviridae 1a do virut

Marburg. Theo mot sd phuong 4n, sy lay nhiém Filoviridae 1a do virut Lloviu.

Sang ché ciing d& xudt cac hop chét c6 mdi cong thirc trong ban mo ta nay, cling
nhu mdi nhém phu va phuong 4n ciia nd, bao gbém hop chit dugc chon tir nhém c¢6
Cong thirc (IV), hodc mot trong cac hop chét cu thé cua cac vi du trong ban mo ta nay,
bao gdm cac hop chét 1-32, hodc mudi duoc dung, solvat, va/hodc este clia n6 dé sur
dung trong bit ky phuong phap theo sang ché nhu duoc dinh nghia trong ban mo ta
nay.

Sang ché ciing d& xuét theo cac phuong an tach biét viéc str dung hop chét dugc

chon tir mdi chit c6 cac cong thirc trong ban mo ta nay, cling nhu mo6i nhom phu va
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phuong én cta nd, bao gdm hop chat dugc chon tir nhom c6 cdng thirc IV, hodc mot
trong cac hop chét cu thé cta cac vi du trong ban mo ta nay, bao gdm cac hop chét 1-
32, hodc mubi duoc dung, solvat, va/hojc este clia no, trong viéc didu ché thudc dé didu
tri su 14y nhiém Filoviridae & nguoi. Sang ché ciing dé xut theo cac phuong éan tach
biét viéc st dung hop chit duge chon tir mdi chit c6 cac cong thirc trong ban md ta nay,
cling nhu mdi nhém phu va phuong 4n ctia n6, bao gbdm hop chéat duoc chon tir nhém
c6 cong thirc IV, hodc mot trong céc hgp chét cu thé cua cac vi du trong ban md ta nay,
bao gém cac hop chét 1-32, hodc mubi duoc dung, solvat, va/hodc este clia no, trong
viéc didu ché thube dé didu tri su 1ay nhiém virut Ebola & ngudi. Sang ché cing @& xuét
theo cac phuong an tach biét viéc st dung hop chit dwoc chon tir mdi chat ¢ cac cong
thirc trong ban md ta nay, cling nhu mdi nhém phu va phuong an ctia no, bao gdm hop
chét dugce chon tir nhém c6 cong thire IV, hodc mot trong cac hop chét cu thé cua cac vi
du trong ban mo ta nay, bao gém cac hop chat 1-32, hoidc mubi duoc dung, solvat,
va/hoic este cia nd, trong viéc didu ché thudc dé diéu tri su 1ay nhiém virut Marburg &
nguoi.

VII. Ra soat chit @tc ché Filoviridae polymeraza.

Ché phidm theo sang ché duge ra soat dé tc ché hoat tinh khéang Filoviridae
polymeraza boi bét ky phuong phép thong thuong dé danh gia hoat tinh enzym. Theo
sang ché, thong thudng ché phdm dugc ra soat ddu tien @8 wc ché Filoviridae
polymeraza in vitro va ché phim thé hién hoat tinh wrc ché sau d6 duoc ra soat hoat tinh
in vivo. Ché pham c6 Ki (hing sb tc ché) trong vitro nho hon khoang 5 X 10-6M va t6t
hon 12 nho hon khoang 1 X 10-"M duge uu tién dé str dung in vivo.

Céc ra soat in vitro hitu ich d duge md ta chi tiét va s& khong dugc giai thich
chi tiét & day. Tuy nhién, cac vi du mo ta thi nghiéM trong vitro thich hogp.

VIII. Diéu ché c4c hop chit
Vi du thue hién sing ché

Mot s chir viét tit va tir tit dugc str dung trong md ta cac chi tiét thuc nghiém.
Mic du hau hét trong sb nay sé& dugc hiéu boi ngudi c6 hiéu biét thong thuong trong
linh vuc, bang 1 chira danh sach cta nhidu chit viét tit va tir tat.

Bang 1. Danh sach chit viét tht va tir tht.
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Chir viét tat Nghia
AcO anhydrit axetic
AIBN 2,2'-azobis (2-metylpropionitril)
Bn benzyl
BnBr benzylbromua
BSA bis(trimetylsilyl)axetamit
BzCl benzoyl clorua
CDI cacbonyl diimidazol
DABCO 1,4-diazabixyclo[2.2.2]octan
DBN 1,5-diazabixyclo[4.3.0]non-5-en
DDQ 2,3-dichloro-5,6-dixyano-1,4-benzoquinon
DBU 1,5-diazabixyclo[5.4.0]Jundec-5-en
DCA dichloroacetamit
DCC dixyclohexylcarbodiimit
DCM dichlorometan
DMAP 4-dimetylaminopyridin
DME 1,2-dimetoxyetan
DMTCI dimetoxytrityl clorua
DMSO dimetylsulfoxit
DMTr 4, 4’-dimetoxytrityl
DMF dimetylformamit
EtOAc etyl axetat
ESI jon ho4 bang dién
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EtOAc etyl axetat

HMDS hexametyldisilazan

HPLC Séc ky 1ong ap suét cao
LDA lithi diisopropylamit
LRMS khéi phd noi dung thép
MCPBA axit meta-chloroperbenzoic
MeCN axetonitril

MeOH metanol

MMTC mono metoxytrityl clorua

m/z hodc m/e |ty 1€ khéi lugng véi dién tich

MH* khéi luong cong 1
MH- khéi lugng trir 1
MsOH axit metansulfonic

MS hogc ms  |khdi phd

MTBE tert-butylmetyl ete
NBS N-bromosuccinimit
Ph phenyl

rt hodc r.t. nhiét d¢ phong

TBAF tetrabutylamoni florua
THF tetrahydrofuran
TMSCI chlorotrimetylsilan
TMSBr bromotrimetylsilan
TMSI iodotrimetylsilan
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TMSOTf (trimetylsilyl)trifluorometylsulfonat

TEA trietylamin

TBA tributylamin

TBAP tributylamoni pyrophosphat
TBSCI t-butyldimetylsilyl clorua
TEAB trietylamoni bicacbonat
TFA axit trifluoroaxetic

TLC or tle sic ky 16p mong

Tr triphenylmetyl

Tol 4-metylbenzoyl

Turbo Grignard{hdn hop 1:1 cua isopropylmagie clorua va lithi clorua

o khoang phin / mot triéu xubng tir tetrametylsilan

A.  Dibu ché cac hop chét

Vi du 1. (28)-etyl 2-(chloro(phenoxy)phosphorylamino)propanoat (Chloridat A)

0  HC Q o)
o 4 TEA, DCM ’
I /\OJ\rNHz —» 0 0-P—Cl

Mubi etyl alanin este hydroclorua (1,69g, 11mmol) dugc hoa tan trong CH2Cla
khan (10mL) va hdn hop khudy vé6i lam lanh dén 0°C trong Nz (g). Phenyl
dichlorophosphat (1,49mL, 10mmol) dugc bd sung sau d6 1a bd sung timg giot EtsN
trén khoang 10 phat. Hon hop phéan tmg sau d6 dugc lam néng dan dan 1én RT va
khudy trong khoang 12 gid. Et20 khan (50mL) dugc bd sung va hdn hgp dugc khudy
trong khoang 30 phut. Chét rén tao thanh duoc loai bo béng cach loc, va nudce loc dugc
cd trong 4p sudt giam. San pham du duoc séc ky silica gel rira giai bang EtOAc 0-50%
trong hexan dé thu duogc hop chat trung gian A. 'H NMR (300MHz, CDCls) 6 7,39-7,27
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(m, SH), 4,27 (m, 3H), 1,52 (m, 3H), 1,32 (m, 3H). 'P NMR (121,4MHz, CDCl3) 3 8,2,
7.8.

Vi du 2. (28)-2-etylbutyl 2-(chloro(phenoxy)phosphorylamino)propanoat ( Chloridat B)

o) HCI
o + TEA, DCM

:\< 2
I o/krNHz > 0 0-P-Cl
o-b-c et

Cl

2-etylbutyl alanin chlorophosphoramidat este B dugc didu ché sir dung quy trinh
twong tu nhu chloridat A ngoai trir thay thé 2-etylbutyl alanin este cho etyl alanin este.
Vit liéu duogc sit dung nguyén & phan Gimg tiép theo. Diéu tri bing metanol hodc etanol

tao thanh san pham bi dich chuyén véi tin higu LCMS can thiét.

Vi du 3. (28)-isopropyl 2-(chloro(phenoxy)phosphorylamino)propanoat (Chloridat C)

HCl
Q o + /L 0 TEA, DCM Q Q
C O/U\rNHz J\r—g—ol

Isopropyl alanin chlorophosphoramidat este C dugc didu ché st dung quy trinh
tuong tu nhu chloridat A ngoai trir thay thé isopropyl alanin este cho etyl alanin este.
Vat liéu dugce st dung nguyén & phan ing tiép theo. Diéu tri bing metanol hodc etanol

tao thanh san phém bi dich chuyén v6i tin hiéu LCMS can thiét.

Vidu4. (2R, 3R, 48, 5R)-2-(4-amin0pvrrolo[1,2-f|[1,2,4]triazin-7-v1)—3,4-dihvdroxv-5-
(hydroxymetyl)tetrahydrofuran-2-cacbonitril (Hop chét 1)
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Pidu ché (2R, 3R, 4S, 5R)-2-(4-aminopyrrolo[1,2-f][1,2,4]triazin-7-y1)-3,4-
dihydroxy-5-(hydroxymetyl)tetrahydrofuran-2-cacbonitril dugc mo ta phia dudi.

o)

Bno:. :E)Bn Ac0 BnO OBn

Lactol ¢6 ban trén thi trudng (10g, 23,8mmol) dugc hoa tan trong DMSO khan
(30mL) trong N2 (g). Ac20 (20mL) dugc bd sung va hdn hop phén tng téng hop khudy
tai RT trong khoang 48 h. Hon hop phan tmg dugc d6 vao H,O d4 (500mL) va hén hop
duoc khudy trong 20 phut. Hon hop duge chiét bang EtOAc (3 x 200mL) va sau do rira
chéit chiét hitu co két hop bing Hz0 (3 x 200mL). Chét chiét hitu co dugc siy kho trén
MgSO4 khan, loc va cd trong ap sudt giam. San pham du duge hoa tan trong CH2Cly va
duge sic ky silica gel rira giai bang EtOAc 25% trong hexan dé thu dugc lacton. 'H
NMR (400MHz, DMSO) § 7,30-7,34 (m, 13H), 7,19-7,21 (m, 2H), 4,55-4,72 (m, 6H),
4,47 (s, 2H), 4,28 (d, J = 3,9Hz,1H), 3,66 (m, 2H). LCMS m/z 436,1 [M+H20], 435,2
[M+OH]- Tr = 2,82 phut. HPLC Tr = 4,59 [2-98% ACN trong H2) trén 5 phat & dong
2mL/phut.

BnG  OBn B HBn

Bromopyrazol (duoc didu ché theo W02009/132135) (0,5g, 2,4mmol) dugc tao
huyén phti trong THF khan (10mL) trong N2 (g). Khudy huyén phu va TMSCI (0,67mL,
5,28mmol) dugc bd sung. Hon hop dugc khudy trong 20 phut & RT va sau d6 lam lanh
dén khoang -78°C sau thodi gian nay dung dich n-BuLi (6mL, 1,6N trong hexan,
9,6mmol) dugc bd sung tir tir. Hon hop phan g dugc khudy trong 10 phut & khoang -
78°C va sau d6 lacton (1g, 2,4mmol) dugc bd sung qua éng tiém. Khi phan tng hoan
toan nhu dugc do béng LCMS, AcOH dugc bd sung dé 1am ngudi phan tng. Hon hop
dugce co trong ap suét giam va san pham du dugc hoa tan trong hdn hop cia CH2Clz va
H,O (100mL, 1:1). Lép hitu co duge phén tach va duge rira bang H,O (50mL). Lép

hitu co sau d6 dugc siy kho trén MgSOq khan, duge loc va duge c6 trong ap suat giam.
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San phim du dugc sic ky silica gel rira giai bang EtOAc 0-50% trong hexan dé thu
dugc san phim dudi dang hdn hop 1:1 ciia anome. LCMS m/z 553 [M+H].

BnO

Hydroxy nucleosit (1,1g, 2,0mmol) dugc hoa tan trong CH2Cl khan (40mL) va
lam lanh dung dich vé6i khudy dén khoang -78°C trong Na (g). TMSCN (0,931mL,
7mmol) dugc bd sung va hdn hop duge khudy trong 10 phat nita. TMSOTf (1,63mL,
9,0mmol) duoc bd sung tir tir vao phan tmg va hdn hop dugc khudy trong 1 giv. Hon
hop phan Gng sau d6 dugc pha lodng bing CH,Cl, (120mL) va NaHCO; nude (120mL)
duge bd sung dé 1am ngudi phan ung. Hon hop phéan tng duge khudy trong 10 phut nita
va 16p hitu co phéan tach. Lép nude duge chiét bang CH,Cl> (150mL) va chit chiét hiru
co két hop duoc sdy kho trén MgSO4 khan, dugc loc va duge cd trong ap suét giam.
San phdm du dugc hoa tan trong luong CH2Cl t6i thidu va dugc sic ky silica gel rira
gi4i bang gradient ciia EtOAc 0-75% va hexan dé thu dugc tribenzyl xyano nucleosit
dudi dang hdn hop cua anome. 'H NMR (300MHz, CD;CN) 6 7,94 (s, 0,5H), 7,88 (s,
0,5H), 7,29-7,43 (m, 13H), 7,11-7,19 (m, 1H), 6,82-6,88 (m,1H), 6,70-6,76 (m, 1H),
6,41 (bs, 2H), 5,10 (d, J = 3,9Hz, 0,5H), 4,96 (d, J = 5,1Hz, 0,5H), 4,31-4,85 (m, 7H),
4,09-4,18 (m, 2H), 3,61-3,90 (m, 2H). LCMS m/z 562 [M+H].

BnO

beta 1

Tribenzyl xyano nucleosit (70mg, 0,124mmol) dugc hoa tan trong CH2Clz khan
(2mL) va lam lanh dén khoang -20°C trong N2 (g). Dung dich BCl3 (1IN trong CH2Cl,
0,506mL, 0,506mmol) dugc bd sung va hdn hop phan tmg dugc khudy trong 1 gid & -
78 °C. Khi phan ing hoan toan bang LC/MS, MeOH dugc bd sung dé 1am ngudi phan

tmg. Hon hop phan Gmg duoc 1am néng dén RT va dung moi dugce loai bé trong ap suét
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giam. San pham du dugc HPLC pha nguge C18, rira giai trong 5 phut bing H>O (TFA
0,1%), sau d6 13 gradient cia MeCN 0-70% trong H>O (TFA 0,1%) trén 35 phut, dé rira
gi4i a-anome, va p-anome 1. (a-anome) 'H NMR (300MHz, D20) & 7,96 (s, 1H), 7,20
(d, J= 4,8Hz, 1H), 6,91 (d, J= 4,8Hz, 1H), 4,97 (d, J = 4,4Hz, 1H), 4,56-4,62 (m, 1H),
4,08-4,14 (m, 1H), 3,90 (dd, J = 12,9, 2,4Hz, 1H), 3,70 (dd, J = 13,2, 4,5Hz, 1H). (-
anome) 'H NMR (400MHz, DMSO) § 7,91 (s, 1H), 7,80-8,00 (br s, 2H), 6,85-6,89 (m,
2H), 6,07 (d, J = 6,0Hz, 1H), 5,17 (br s, 1H), 4,90 (br s, 1H), 4,63 (t, J= 3,9Hz, 1H),
4,02-4,06 (m, 1H), 3,94 (br s, 1H), 3,48-3,64 (m, 2H). LCMS m/z 292,2 [M+H], 290,0
[M-H]. Tr= 0,35 phat. 13C NMR (400 MHZ, DMSO), 156,0, 1483, 1243, 117.8,
117,0, 111,2, 101,3, 85,8, 79,0, 74,7, 70,5, 61,4. HPLC Tr = 1,32 phut

Didu ché (3R.4R.5R)-2-(4-aminopyrrolo[2.1-f][1,2.4]triazin-7-y1)-3.4-bis(benzyloxy)-
5-((benzyloxy)metyl)tetrahydrofuran-2-ol stt dung L.aCl3-2LiCl

NH,
NN

N, _J

| N

1. TMSCI, PhMgCl, 0°C
2. iPrMgCl, -15 °C

Bno/\(i/\éo ‘ 3. LaCly-2LiCl, -15°C  BnO

Bné OBn THF, 20 °C

Dung dich 7-iodopyrrolo[2,1-f][1,2,4]triazin-4-amin (7,5g, 28,8mmol, 1,0 duong
lugng) dugc didu ché trong THF (67mL). Dung dich dugc lam lanh dén khoang 0°C, va
TMSCI (3,3mL, 30,3mmol, 1,05 duong lugng) dugc bd sung. Hon hgp phéan ung dugce
khudy trong khoang 30 phut, va sau d6 PhMgCl (2M trong THF; 28mL, 56,8mmol,
1,97 duong lugng) duoc bd sung trong khi duy tri nhiét d§ trong dudi 5°C. Hén hop
phan tng dugc khudy & khoang 0°C trong khoang 35 phut, va sau d6 lam lanh dén
khoang -15°C. iPrMgCl (2M trong THF, 14mL, 30,2mmol, 1,05 duong lugng) sau do
duoc bd sung trong khi duy tri nhiét do trong dudi khoang -10°C. Sau khoang 15 phut &
khoang -15°C, LaCl3-2LiCl (0,6M trong THF, 50mL, 14,4mmol, 0,5 duong luong)
dugc bd sung trong khi duy tri nhiét do trong dudi khoéang -15°C. Hon hop phan mg
dugc khudy trong khoang 25 phut ¢ khoang -20°C.

Trong binh riéng biét, dung dich (3R,4R,5R)-3,4-bis(benzyloxy)-5-
((benzyloxy)metyl)dihydrofuran-2(3H)-on (10,0g, 23,9mmol, 0,83 duong luong) dugc
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diéu ché trong THF (45mL). Dung dich 1am lanh dén khoang -20°C, va sau d6 dugc
chuyén sang dung dich Grignard trong khi duy tri nhiét do trong dudi khoang -15°C.
Hon hop phén tng tao ra duge khudy & khoang -20°C trong khoang 30 phit.

Phan tng dugce lam ngudi bang HCI 2M (53mL), va hdn hop duge dun nong dén
khoang 15°C. iPrOAc (38mL) duoc bd sung, va céc pha hitu co va nudc duge phin
tach. Lép nudc phia dudi duge xa, va 16p hitu co phia trén dugc rira tuln tu bang 2,5%
trong lugng NaHCOs (53mL), 2,5% trong lugng NaHCOs (53mL), va 10% trong lugng
NaCl (53mL).

Pha hitu co dugc c6 dén khoang 45mL, va sau d6 dugc pha loang bang PrOAc
(75mL). Dung dich dugc c6 lai dén khoang 45mL, va sau d6 dugc pha lodng bing
iPrOAc (23mL). Dung dich dugc co dén khoang 45mlL, va sau d6 dugc loc qua tAm
Xelit. Dung dich da loc dugc ¢d dén khoang 26mL, va sau d6 dugc pha loang bang
MTBE (75mL). Sau 2 gio, heptan (23mL) dugc bd sung tir tir va bun dugc khudy &
khoang 25°C trong khoang 2 gid, va sau d6 dugc lam lanh dén khoang -5°C trén
khoang 8 gid. Cac chét rén dugc phéan 1ap bang cach loc, va banh loc dugc ria bing
MTBE/heptan (4:1, 23mL). Céac chét rén duoc sdy khd trong 10 sdy khong qua khoang
35°C aé cho (3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-y1)-3,4-
bis(benzyloxy)-5-((benzyloxy)metyl)tetrahydrofuran-2-ol.

Pidu ché (3R.4R.5R)-2-(4-aminopyrrolo[2,1-f][1.2.4]triazin-7-y1)-3 4-bis(benzyloxy)-

5-((benzyloxy)mety)tetrahydrofuran-2-ol sit dung CeCls

HoN

Y
N\ N\N/)

BnO’\<_O_7¢O |

Bn5 6Bn

TIodopyrazol (5,02g, 19,3mmol) dugc hoa tan trong THF (45g) va dung dich
duoc lam lanh dén khoang 0°C véi1 khuéy. TMSCI (2,04g, 18,7mmol) dugc bd sung, va
sau khoang 1 gio phenyl magie clorua (2,0M trong THF, 19,9g, 38,2mmol) duoc bd
sung. Hon hgp phén tng dugc lam lanh dén khoang -20°C va iso-propyl magie clorua
(2,0M trong THF, 9,99g, 20,5mmol) dugc bd sung tir tir. Sau khoang 30 pht, hdn hop

phan Ung dugc chuyén sang hdon hop cua xeri clorua khan (4,75g, 19,3mmol) trong
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THF (22g) & khoang -20°C. Sau khoang 1,5 gi dung dich lacton (6,73g, 16,1mmol)
trong THF (22g) duoc bd sung tir tir, va hdn hop phén tng tao ra dugc khudy trong
khoang 1 gio. HCI 2M (41g) dugc bd sung, hdn hop duge dun néng dén khoang 15°C,
va iso-propyl axetat (35g) dugc bd sung. Cac 16p dugc phan tach va 16p hitu co duoc
rira bing NaHCO; 2,5% (2 x 40g), NaCl 10% (1 x 35g) va dugc cd dén luong khoing
30mL. iso-Propyl axetat (44g) dugc nap va dung dich dugc cd dén lugng khoang
30mL. iso-Propyl axetat (43g) dugc nap va dung dich dugc ¢ dén luong khoang
30mL. Dung dich dugc loc va nudc loc duge ¢ dén lugng khoang 18mL. fert-
Butylmetyl ete (37g) duoc bd sung sau d6 1a cac tinh thé mAm san phim (10,7mg). Sau
khoang 14 gio n-heptan (10,5g) dugc bd sung va hdn hgp duge lam lanh dén khoang
-5°C va dugc loc. Céac chét rin dugc rira bang tert-butylmetyl ete (9g) ¢ khoang -5°C
va dugc sdy kho trong chan khong & khoang 34°C trong khoang 15 gio dé thu dugc san
pham.

Pidu ché ( 3R,4R,5R)—2-(4-aminopvrrolo[2,l-fl[1,2,4]triazin—7-vl)—3,4-bis(benzvloxy)-
5-((benzyloxy)metyl)tetrahydrofuran-2-ol sit dung CeCl3 va iPrMgCl-LiCl

H,N
=~ \)N
\ Z
NN
|

Bné E)Bn

Todopyrazol (5,03g, 19,3mmol) dugc hoa tan trong THF (45g) va dung dich
duoc lam lanh dén khoang 0°C véi khudy trong Na(g). TMSCI (2,06g, 19,0mmol) dugc
bd sung, va sau khoang 1 gid phenyl magie clorua (2,0M trong THF, 20,23g,
38,8mmol) dugc bd sung. Hon hop phan tmg duge lam lanh dén khoang -20°C va phuc
hop iso-propyl magie clorua-lithi clorua (2,0M trong THF, 15,37g, 21,0mmol) dugc bd
sung tir tir. Sau khoang 1 gio, hdn hop phan tmg duoc chuyén sang hon hop cuta xeri
clorua (4,77g, 19,4mmol) trong THF (22g) ¢ khoéng -20°C. Sau khoang 1 gi¢ dung
dich lacton (6,75g, 16,1mmol) trong THF (23g) dugc bd sung tir tir, va tao ra hdn hop
phan g duoc khudy trong khoang 1,5 gio. HC1 2M (40g) duogc bd sung, hdn hop dugc
dun néng dén khoang 15°C va iso-propyl axetat (35g) duoc bd sung. Céc 16p dugc
phén tach va 16p hitu co duge rua bang NaHCOs 2,5% (2 x 40g), NaCl 10% (1 x 36g)
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va dugc cd dén luong khoang 30mL. iso-Propyl axetat (44g) dugc bd sung va dung
dich dugc c¢d dén luong khoang 30mL. Dung dich dugc loc va nude loc duge ¢o dén
lugng khoang 18mL. fert-Butylmetyl ete (37g) dugc bd sung sau d6 1a céc tinh thé
mam san phim (10,5mg). Sau khoang 14 gid n-heptan (11g) dugc bd sung va hdn hop
dugc lam lanh dén khoang -5°C va dugc loc. Céc chit rin dugc rira bang
tert-butylmetyl ete (9g) & khoang -5°C va dugc sdy kho trong chan khong & khoang
34°C trong khoang 15 gid dé thu dugc san pham.

DPidu ché (3R.4R.5R)-2-(4-aminopyrrolo[2,1-f][1.2.4]triazin-7-y1)-3.4-bis(benzyloxy)-

5-((benzyloxy)metytetrahydrofuran-2-ol stt dung YCls

HoN

SN
N\ N\N/)
|

BnG OBn

Todopyrazol (4,99g, 19,2mmol) dugc hoa tan trong THF (44g) va dung dich
duoc 1am lanh dén khoang 0°C véi khudy. TMSCI (2,45mL, 19,4mmol) dugc b sung,
va sau khoang 30 phiit phenyl magie clorua (2,0M trong THF, 20,29g, 39,0mmol) dugc
bd sung. Hon hgp phan tmg dugc lam lanh dén khoang -20°C va iso-propyl magie
clorua (2,0M trong THF, 9,85g, 20,1mmol) dugc bd sung tir tr. Sau khoang 30 phut,
hdn hgp phan tng dugc chuyén thanh hdn hop cua ytri clorua khan (3,76g, 19,3mmol)
va lacton (6,68g, 16,0mml) trong THF (24g) & khoang -20°C. Sau khoang 2,5 gio HCl
2M (30g) dugce bd sung, hdn hop duge dun nong dén khoang 15°C, va iso-propyl axetat
(22g) dugc bd sung. Cac 16p dugc phén tach va 16p hiru co duge ria bang NaHCO;
2,5% (2 x 40g), NaCl 10% (1 x 35g) va dugc cd dén lugng khoang 30mL. iso-Propyl
axetat (44g) duoc nap va dung dich dugc cd dén lugng khoang 30mL. iso-Propyl axetat
(45g) dugc nap va dung dich dugc ¢d dén lugng khoang 30mL. Dung dich duoc loc va
nuée loc duge c¢d dén lugng khodng 18mL. rert-Butylmetyl ete (37g) dugc bd sung sau
d6 14 cac tinh thé mim san pham (11,5mg). Sau khoang 1 gid n-heptan (15mL) dugc bd
sung va hdn hgp duge lam lanh dén khoang -5°C va dugc khudy trong khoang 17 gio.
Bin duge loc va chit ran dugce rira bang hdn hop tert-butylmetyl ete (8g)/n-heptan (2g)
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duoc 1am lanh so bd dén khoang -5°C. Chét rén tao ra dugc siy kho trong chan khong &
khoéang 34°C trong khoang 22 gio dé cho san pham.

Didu ché (3R.4R.5R)-2-(4-aminopyrrolo[2.1-f][1.2.4]triazin-7-y)-3.4-bis(benzyloxy)-
5-((benzyloxy)metyDtetrahydrofuran-2-ol sit dung NdCl3

”2"I
\)”
N\ _
N\N
|

BnO/\Géo

Bné E)Bn

Todopyrazol (5,02g, 19,3mmol) dugc hoa tan trong THF (38g) va dung dich
duwoc lam lanh dén khoang 0°C véi khudy trong Na(g). TMSCI (2,45mL, 19,4mmol)
duoc bd sung, va sau khoang 1 gid phenylmagie clorua (2,0M trong THF, 19,75g,
38,0mmol) dwoc bd sung. Hon hop phan tmg dugc lam lanh dén khoang -20°C va
iso-propylmagie clorua (2,0M trong THF, 9,40g, 19,2mmol) dugc bd sung tir tir. Sau
khoang 1,5 gi®, hdn hgp phéan ung duge chuyén thanh hdn hop cta khan neodym (III)
clorua (4,03g, 16,1mmol) va lacton (6,70g, 16,0mml) trong THF (22g) ¢ khoang -20°C.
Sau khoang 1,5 gio hdn hop phan tmg dugc dun néng dén -10°C va, sau 2 gio nita, HCI
2M (36g) dugc bd sung. Hdn hop dugc dun noéng dén khoang 15°C va iso-propyl axetat
(23g) dugc bd sung. Cac 16p duge phan tach va 16p hitu co dugc rira bang NaHCOs
2,5% (2 x 44g), NaCl 10% (1 x 41g) va dugc cd dén lugng khoang 30mL. iso-Propyl
axetat (44g) duoc nap va dung dich dugc cd dén luong khoang 30mL. iso-Propyl axetat
(45g) dugc nap va dung dich duge cd dén luong khoang 30mL. Dung dich dugc loc va
nuée loc duge cd dén lugng khoéng 18mL. ters-Butylmetyl ete (37g) dugce b sung sau
d6 1a cac tinh thé mam san pham (11,9mg). Sau khoang 1 gi& n-heptan (15 mL) dugc
bd sung va hdn hop duge lam lanh dén khoang -5°C va dugc khudy trong khoang 15
gio. Bun dugc loc va chét rén dugc rira bing hdn hop fert-butylmetyl ete (8g)/n-heptan
(11g) dugc lam lanh so bd dén khoang -5°C. Chét rén tao ra duoc siy khd trong chén
khong & khoang 34°C trong khoang 25 gid d8 cho san pham.

Diéu ché (2R.3R.4R.5R)-2-(4-aminopyrrolo[2,1-f][1,2 4]triazin-7-y1)-3.4-

bis(benzyloxy)-5-(( benzyloxy)metyl)tetrahydrofuran-2-cacbonitril
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TFA
TMSCN
TMSOTf

CH,Cl,
40 °C

\

BnO
BnO

Véi dung dich duge 1am lanh so bd (-40°C) (3R,4R,5R)-2-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-y1)-3,4-bis(benzyloxy)-5 -((benzyloxy)metyl)tetrahydrofuran-2-ol
(10,0gam, 18,1mmol, 1,0 dwong luwong) trong DCM (100mL) dugc nap axit
trifluoroaxetic (6,19gam, 54,3mmols, 3,0 duong lugng), sau do la dung dich dugc lam
lanh so bd (-30°C) TMSOTS (24,1gam, 108,6mmol, 6,0 duong lugng) va TMSCN
(10,8gam, 108,6mmol, 6,0 dwong lugng) trong DCM (50mL) trong khi duy tri nhiét do
trong dudi khoang -25°C. Hon hop phéan tmg dugc khudy & duéi khoéng -30°C trong
khong it hon 10 phut va dugc 1am ngudi thanh dung dich dugc lam lanh so bd (khoang
-10°C) 20% trong lugng KOH aq. (120mL). Hon hop ¢6 hai pha dugce dun nong dén
nhiét dd xung quanh. Lép hitu co dugc phén tach va duge rua bang 10% trong lugng
NaCl aq. (3 X 50mL). Pha hitu co dugc loc, duge c6 trong chan khong dén khoang
50mL, dugc pha lodng lai bing toluen (200mL) va dugc cd trong chan khong dén
140mL & khoang 50°C. Dung dich dugc tao mim voi (2R,3R,4R,5R)-2-(4-
aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-3,4-bis(benzyloxy)-5-
((benzyloxy)metyl)tetrahydrofuran-2-cacbonitril & khoang 55°C. Duoc khudy & khoang
55°C trong khoang mot gio va duge lam lanh dén khoang 0°C trén khoang 6 gid. Cac
chét rén duoc phan lap bang loc va banh loc dugc ria bang toluen (30 mL). Cac chét
ran dugc sdy kho trong chan khong & khoang 50°C.

Diéu ché (2R 3R.4R.5R)-2-(4-aminopyrrolo[2.1-f][1.2.4]triazin-7-y1)-3.4-

bis(benzvloxv)-5-((benzvloxv)metvl)tetrahvdrofuran-2-cacbonitril qua phin tich hoéa

hoc dong chay

BnO

Y

BnO
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Dung dich (BR,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-y1)-3,4-
bis(benzyloxy)-5-((benzyloxy)metyl)tetrahydrofuran-2-ol (23,0g trong 460,07g DCM),
TMSOTT (55,81g trong 138,07g DCM) va TMSCN (25,03g trong 138,10g DCM) dugc
bom tudn tu, vao thiét bi phan tng dng & khoang -40°C. Hén hgp phan tng dugc thu
gom trong binh, gilt trong bé da, chira dung dich nuéc KOH 20% (46,91g KOH va
210g nuéc). Cée 16p duoc phén tach va pha hitu co duge rira tun ty bang dung dich
nudec KOH 10% (10g KOH va 90mL nuéc) va nude mudi 10% (2 x100g). Pha hitu co
dugce cb trong chan khong dén khoang 4 phéan thé tich, rugu isopropyl dugc nap
(162,89g) va hdn hop dugce cd trong chan khong dén khoang 10 phan thé tich. Tét ca
dugc dun néng dén khoang 60°C, sau d6 didu chinh dén khoang 0°C trén khoéang 6,5
gio va dugce khudy & khoang 0°C trong khoang 15,5 gio. Bun tao ra dugce lgc, chét ran
dugc suc rira bang rugu isopropyl (61,79g) va sau d6 dugc sdy kho & khoang 50°C

trong ap sudt giam qua dém @& cho san pham.

Didu ché (2R, 3R, 48, 5R)-2-(4-aminopyrrolo[1,2-f][1.2.4]triazin-7-yl)-3.4-dihydroxy-

5-(hydroxymetyl)tetrahydrofuran-2-cacbonitril

1) BCls, CH,Cly, 20 °C

BnO

2) MeOH, K,CO;

Tribenzyl xyano nucleosit (48,8g, 86,9mmol, 1,0 duong lugng) dugc hoa tan
trong CH>Cl khan (244mL) va lam lanh dén khoang -20°C. Dung dich BCl3 (1M trong
CH,Cly, 295mL, 295mmol, 3,4 duwong luong) dugc bd sung timg giot, duy tri nhiét do
trong dudi khoang -15°C. Sau bd sung, hdn hop phan ung dugc khudy trong 1 gio &
khoang -20°C. MeOH (340ml) dugc bd sung timg giot, duy tri nhiét do trong dudi
-15°C. Dung dich tao ra dugc chung cAt dén khoang 250ml, sau d6 dugc lam day lai véi
khoang 250ml MeOH. Dung dich tao ra lai dugc chung cit dén khoang 250ml, sau do
dugc lam day lai v6i khodng 250ml MeOH, va cudi cing duge chung cit dén khoang
125ml. Nuée (125ml) duge bd sung, sau d6 1a dung dich K2CO; (20% trong luong
trong nude, 125ml). Do pH dugc kidm tra, va duogc tim thdy ~3. Dung dich K2COs3

dugc bd sung (20% trong lugng trong nudce, S50ml), va do pH dugc tim théy ~8. Bun tao
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ra dugc khudy qua dém, sau d6 duge loc va dugc rira bang nudc (50ml) va MeOH
(50ml). Banh san phdm uét dugce sdy kho qua dém & khoéng 40°C qua dém. "H NMR
(300MHz, D,0) & 7,96 (s, 1H), 7,20 (d, J = 4,8Hz, 1H), 6,91 (d, J = 4,8Hz, 1H), 4,97
(d, J = 4,4Hz, 1H), 4,56-4,62 (m, 1H), 4,08-4,14 (m, 1H), 3,90 (dd, J = 12,9, 2,4Hz,
1H), 3,70 (dd, J = 13,2, 4,5Hz, 1H).

Vi du 11. (28)-isopropyl 2-((((2R.3S.4R.5R)-5-(4-aminopyrrolo[1.2-f][1.2.4]triazin-7-

y1)-5-xvano-3.4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)-

phosphorylamino)propanoat (Hop chét 8)

o PO(OMe);
oo-p-Ccl .

J\r'\”" Me-Im /LOJ\( '

Nucleosit 1 (45mg, 0,15mmol) dugc hoa tan trong trimetyl phosphat khan
(0,5mL) va dung dich dugc khudy trong N> (g) & khoang 0°C. Metyl imidazol (36pL,
0,45mmol) dugc bd sung vio dung dich. Chlorophosphoramidat C (69mg, 0,225mmol)
dugc hoa tan trong THF khan (0,25mL) va duoc bd sung timg giot vao hdn hop
nucleosit. Khi phan Gng hoan toan bang LCMS, hdn hgp phan Gng dugc pha loang
bang EtOAC va dugc rira bang dung dich NaHCO3 nudce bdo hoa, NaCl bdo hoa, duge
sdy kho trén Na»SO4 khan, dugc loc va duge cd trong ap sut giam. San phdm du dugc
sdc ky silica gel rira giai bang MeOH 0-5% trong CH2Cl sau d6 1a HPLC chudn dé cho
san phdm. '"H NMR (300MHz, CD;0D) § 7,95 (m, 1H), 7,31-6,97 (m, 7H), 4,94 (m,
1H), 4,78 (m, 1H), 4,43 (m, 3H), 4,20 (m, 1H), 3,80 (d, 1H), 1,30-1,18 (m, 9H). 31p
NMR (121,4MHz, CD3;0D) § 3,8. LCMS m/z 561,0 [M+H], 559,0 [M-H].

Vi du 12. (28)-2-etylbutyl 2-((((2R.3S.4R.5R)-5-(4-aminopyrrolo[1.2-f][1,2.4]triazin-7-

y1)-5-xvano-3.4-dihydroxytetrahydrofuran-2-yl)metoxy)( phenoxy)phosphorylamino)

propanoat (Hop chét 9)

Hop chit 9 c6 thé duge didu ché bang mot vai phuong phap dugc mo ta phia

dudi.
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Qui trinh 1
PO(OMe),
- Il
Me-Im OO—FI’— 7
NH S
/j/\o/u\r HG OH
9

Pugc didu ché tir Hop chét 1 va chloridat B theo phuong phap gibng nhu diéu
ché hop chét 8. "H NMR (300MHz, CD;0D) & 7,87 (m, 1H), 7,31-7,16 (m, 5H), 6,92-
6,89 (m, 2H), 4,78 (m, 1H), 4,50-3,80 (m, 7H), 1,45-1,24 (m, 8H), 0,95-0,84 (m, 6H).
31p NMR (121,4MHz, CD3;0D) § 3,7. LCMS m/z 603,1 [M+H], 601,0 [M-H].

Qui trinh 2

|

2 \/(/
PhO—B—”J\”/O
0

tBuMgCl

CL "o o~
D
NO, THF, DMF /j)

(28)-2-etylbutyl  2-(((((2R,3S.,4R,5R)-5-(4-aminopyrrolo|2, 1-f][1,2,4]triazin-7-
yl)-5-xyano-3 ,4-dihydroxytetrahydrofuran—2-y1)metoxy)(phenoxy)phosphoryl)amino)
propanoat. (2S)-2-etylbutyl 2-(((4-
nitrophenoxy)(phenoxy)phosphoryl)amino)propanoat (1,08g, 2,4mmol) dugc hoa tan
trong DMF khan (9mL) va dugc khudy trong mdi truong nito & RT. (2R,3R,48,5R)-2-
(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-3,4-dihydroxy-5-
(hydroxymetyl)tetrahydrofuran-2-cacbonitril (350mg, 1,2mmol) dugc bd sung vao hdn
hop phan tng & mot phan. Dung dich z-butylmagie clorua trong THF (1M, 1,8mL,
1,8mmol) sau d6 dugc bd sung vao phéan ng timg giot trén khoang 10 phut. Phan ing
duge khudy trong khoang 2 gio, & diém ma hdn hop phan tmg dugc pha lodng bang etyl
axetat (50mL) va dugc rira bing dung dich natri bicacbonat nudc bio hoa (3 x 15mL)
sau d6 1a dung dich natri clorua nu¢e béo hoa (15mL). Lép hitu co duge sdy kho trén
natri sulfat khan va duoc cd trong ap suat giam. Déu tao ra duge tinh ché bing sic ky

cot silica gel (MeOH 0-10% trong DCM) dé cho (28)-2-etylbutyl 2-(((((2R,3S,4R,5R)-
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5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-y1)-5-xyano-3,4-dihydroxytetrahydrofuran-2-
yl)metoxy)(phenoxy)phosphoryl)amino) propanoat (311 mg, 43%, 1:0,4 hén hop dong
phan khong dbi quang & phospho) dudi dang chét rdn mau tring. 'H NMR (400MHz,
CDsOD) & 7,85 (m, 1H), 7,34 — 7,23 (m, 2H), 7,21 — 7,09 (m, 3H), 6,94 — 6,84 (m, 2H),
4,78 (d, J = 5,4Hz, 1H), 4,46 — 4,33 (m, 2H), 4,33 — 4,24 (m, 1H), 4,18 (m, 1H), 4,05 -
3,80 (m, 3H), 1,52 — 1,39 (m, 1H), 1,38 — 1,20 (m, 7H), 0,85 (m, 6H). 3P NMR
(162MHz, CD;0D) 8 3,71, 3,65. LCMS m/z 603,1 [M+H], 600,9 [M-H]. HPLC (MeCN
2-98% — gradient H2O v&i chét diéu bién TPA 0,1% trén 8,5 phut, 1,5mL/phut, Cot:
Phenomenex Kinetex C18, 2,6um 1004, 4,6 x 100mm ) 7z = 5,544 phut, 5,601 phat

Tach chit ddng phan khong ddi quang (S) va (R)

(28)-2-etylbutyl  2-(((((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-
yl)-5 -xyano-3,4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosphoryl)amino)
propanoat dugc hoa tan trong acetonitril. Dung dich tao ra dugc nap 1én cot khong dbi
xing Lux Cellulose-2, cén bang trong acetonitril, va ria giai bang isocratic
acetonitril/metanol (95:5 thé tich/thé tich). Chat ddng phan khong d6i quang rira gidi
thtr nhit c6 thoi gian duy tri 17,4 phut, va chét ddng phan khong d6i quang rira giai thit
hai c6 thoi gian duy tri 25,0 phut.

Chét ddng phan khong dbi quang rira gidi thtr nhat 1a (S)-2-etylbutyl 2-((R)-
(((2R,38,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-5-xyano-3 4-
dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosphoryl)amino)propanoat:

'HNMR (400MHz, CD;0D) & 8,05 (s, 1H), 7,36 (d, J = 4,8Hz, 1H), 7,29 (br t, J
— 7.8Hz, 2H), 7,19 — 7,13 (m, 3H), 7,11 (d, J = 4,8Hz, 1H), 4,73 (d, J = 5,2Hz, 1H),
4,48 — 438 (m, 2H), 4,37 — 4,28 (m, 1H), 4,17 (t, J = 5,6Hz, 1H), 4,08 — 3,94 (m, 2H),
3,94 — 3,80 (m, 1H), 1,48 (sep, J= 12,0, 6,1Hz, 1H), 1,34 (p, J=7,3Hz, 4H), 1,29 (d, J
— 7.2Hz, 3H), 0,87 (t, J = 7,4Hz, 6H). 3'PNMR (162MHz, CD;OD) 8 3,71 (s). HPLC
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(MeCN 2-98%- gradient H>O vé6i chat diéu bién TPA 0,1% trén 8,5 phut, 1,SmL/phut,
Cot: Phenomenex Kinetex C18, 2,6um 100A, 4,6 x 100mm ) £z = 5,585 phut.

Chit ddng phan khong d6i quang rira giai thu hai 1a (S)-2-etylbutyl 2-(((S)-
(((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][ 1,2,4]triazin-7-yl)-5-xyano-3,4-
dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosphoryl)amino)propanoat:

IHNMR (400MHz, CD30D) 8 8,08 (s, 1H), 7,36 — 7,28 (m, 3H), 7,23 — 7,14 (m,
3H), 7,08 (d, J = 4,8Hz, 1H), 4,71 (d, J = 5,3Hz, 1H), 4,45 — 4,34 (m, 2H), 4,32 — 4,24
(m, 1H), 4,14 (t, J = 5,8Hz, 1H), 4,08 — 3,94 (m, 2H), 3,93 — 3,85 (m, 1H), 1,47 (sep, J
= 6,2Hz, 1H), 1,38 — 1,26 (m, 7H), 0,87 (t, J = 7,5Hz, 6H). SIPNMR (162MHz,
CD;0OD) & 3,73 (s). HPLC (MeCN 2-98%-— gradient Ho0 véi chét diéu bién TPA 0,1%
trén 8,5 phut, 1,5mL/phit, Cot: Phenomenex Kinetex C18, 2,6um 1004, 4,6 x 100mm )
tr = 5,629 phut.

Vi du 13. (28)-etyl 2-((((2R.3S.4R.5R)-5-(4-aminopyrrolo[ 1.2-f][1.2.4]triazin-7-yl)-5-

xyano-3.4-dihydroxytetrahydrofuran-2-yl)metoxy)( phenoxy)phosphorylamino)

propanoat (Hop chét 10)

Didu ché (29)-etyl 2-((((2R,3S,4R,5R)-5 -(4-aminopyrrolo[2,1-f][1,2,4]triazin-
7-y1)-5-xyano-3,4-dihydroxytetrahydrofuran-2-
yl)metoxy)(phenoxy)phosphoryl)amino)propanoat dugc mo ta phia dudi.
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Qui trinh 1. Pidu ché qua Chloridat A

XN < \> o
Oo_‘l'_'l)_C| PO(OM6)3 9

B NH Q0-P-0

Puoc didu ché tir Hop chit 1 va chloridat A st dung phwong phap gidng nhu dbi
v6i didu ché hop chit 8. 'H NMR (300MHz, CD;0D) & 7,95 (m, 1H), 7,32-6,97 (m,
TH), 4,78 (m, 1H), 4,43-4,08 (m, 6H), 3,83 (m, 1H), 1,31-1,18 (m, 6H). *'P NMR
(121,4MHz, CD3;0D) 8 3,7. LCMS m/z 547,0 [M+H], 545,0 [M-H].

Qui trinh 2. Piéu ché qua hop chét nitro-benzen L

Hop chit 1 (50mg, 0,17mmol) duoc hoa tan trong NMP-THF (1:1mL)) va lam
lanh bang bé d4. tBuMgCl (0,257mL, 0,257mmol) sau d6 dugc bd sung trén khoang 5

phat. Hon hop tao ra dugc 1am néng dén RT va dugc khudy trong khoang 30 phut. Sau
d6 dung dich hop chét L (Pugc didu ché theo US20120009147, 74,6mg, 0,189mmol)
trong THF (2mL) dugc bd sung. Sau khoang 30 pht, hdn hgp phan tng dugc tinh ché
bang HPLC (acetonitril 10 dén 80% trong nuéc) dé& cho hop chit 29 du6i dang chét rin
mau vang. Chét ran con duge tinh ché bang sic ky silica gel (MeOH 0 dén 20% DCM)
dé cho hop chat 29. 'H NMR (400MHz, CD;0D) 8 7,76 (d, J= 6,0Hz, 1H), 7,25 - 7,14
(m, 2H), 7,11 — 6,99 (m, 3H), 6,87 — 6,72 (m, 2H), 4,70 (d, J = 5,4Hz, 1H), 4,39 — 4,24
(m, 2H), 4,20 (dddd, J=9,7, 7.9, 5,1, 2,8Hz, 1H), 4,10 (dt, J= 12,8, 5,5Hz, 1H), 4,06 —
3,91 (m, 2H), 3,72 (ddq, J= 14,3, 9,3, 7,1Hz, 1H), 1,17 (dd, J= 7.1, 1,0Hz, 1H), 1,14 —
1,06 (m, 5H). 3'P NMR (162MHz, CD;0D) § 3,73, 3,68. MS m/z = 547 M+1)T.
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Vi du 15. (28.2'S)-dietyl 2.2'-((((2R.3S.4R,5R)-5-(4-aminopyrrolo[1,2-f][1.2.4]triazin-

7-y1)-5-xyano-3 4-dihydroxytetrahydrofuran-2-yl)metoxy)phosphoryl)bis( azanedivl)

dipropanoat (Hop chét 12)

NH, >

~

<" N 0
HO \ 1) PO(OMe)s, POCl, s
N\N/) " o>—H\N (lP? o
S 2) AlaOEt-HCI, TEA o L
HO OH /0
. 12

Nucleosit 1 (14,6mg, 0,05mmol) dugc hda tan trong trimetyl phosphat khan
(0,5mL) va dugc khudy trong Na(g) & RT. POCl; (9,2pL, 0,Immol) dugc bd sung va
hdn hop duge khudy trong khoang 60 phut. Alanin etyl este hydroclorua (61mg,
0,4mmol) va sau d6 EtsN (70uL, 0,5mmol) dugc bd sung. Hon hop tong hop dugc
khudy trong khoang 15 phit. va sau dé bd sung Et;N (70pl, 0,5mmol) dugc bd sung dé
cho @6 pH dung dich 1a 9-10. Hon hop duoc khudy trong khoang 2 gitr va sau dé dugc
pha lodng bang EtOAc, duge rira bang dung dich NaHCO3 nude bao hoa sau d6 la dung
dich NaCl nuéc bdo hoa. Lép hitu co duge sdy kho trén NaxSO4 khan va dugc co trong
ap suét giam. San phadm du dugc HPLC didu ché (cot Cis) dé tao ra san pham 12. 'H
NMR (400MHz, CD;OD) § 8,13 (s, 1H), 7,41 (d, J = 4,8Hz, 1H), 7,18 (d, J = 4,8Hz,
1H), 4,78 (d, J = 5,6Hz, 1H), 4,36 (m, 1H), 4,25-4,08 (m, 7H), 3,83 (m, 2H), 1,33-1,23
(m, 12H). 3'P NMR (121,4MHz, CD;0D) § 13,8. LCMS m/z 570,0 [M+H], 568,0 [M-
H].

Vi du 18. S,S’-2,2’-((((2R,3S,4R,5R)-5-(4-aminopvrrolo[1,Z-ﬂ[1,2,4]triazin-7-y1)—5-

xXyano-3 ,4-dihvdroxvtetrahvdrofuran-2-Vl)metoxv)phosphoryl)bis( oxy)bis(etane-2,1-

div]) bis(2.2-dimetylpropanethioat) (Hop chét 15)
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Nucleosit 1 (0,028g, 0,096mmol) dugc hoa tan trong trimetylphosphat (1mL).
Phéan tng dugc khudy trong Na(g) va sau d6 dwoc xt ly bang 1H-tetrazol (0,021g,
0,29mmol). Hén hop phan tng dugc lam lanh dén 0°C va phosphan (Nucleosit
Nucleotit, cac axit Nucleic; 14; 3-5; 1995; 763 — 766. Lefebvre, Isabelle; Pompon,
Alain; Perigaud, Christian; Girardet, Jean-Luc; Gosselin, Gilles; et al.) (87mg,
0,192mmol) dugc bd sung. Phan ing dugc khudy trong 2 gi& va sau d6 dugc lam ngudi
bang hydro peroxit 30% (0,120mL). Hon hop duge khudy trong 30 phat & RT va sau do6
duoc xtr 1y bing natri thiosulfat nuéc bdo hoa (ImL). Hén hop duge khudy trong 10
phut va sau d6 dugc co trong ap sudt giam. San phim du duge HPLC didu ché dé phan
1ap san phdm & tiéu dé 15. 'H NMR (300MHz, CD;CN) & 7,98 (s, 1H), 6,92 (d, 1H),
6,81 (d, 1H), 6,44 (bs, 2H), 4,82 (m, 2H), 4,47 (m, 1H), 4,24 (m, 2H), 4,00 (m, 4H),
3,80 (bs, 1H), 3,11 (m, 4H), 1,24 (s, 9H). *'P NMR (121,4MHz, CD;CN) & -1,85 (s).
LCMS m/z 661 [M+H].

Vi du 20. ((2R, 38S. 4R, 5R)-5-(4-aminopyrrolo[ 1,2-f][1.2.4]triazin-7-yl)-5-xyano-3.4-
dihydroxytetrahydrofuran-2-yl)metyl tetrahydro triphosphat (Hop chét 17)

P._P__P
[E— pd I\ - I\ 7 l\
HO OHO OHO OHO

Hop chét 17 duge didu ché tir hop chat 1 st dung qui trinh trong tw nhu duge
mo ta & trén (WO2012012776). San phim dugc phan 18p dudi dang mudi natri. 'H
NMR (400MHz, D;0) § 7,76 (s, 1H), 6,88 (d, T = 4,8Hz, 1H), 6,73 (d, J = 4,4Hz, 1H),
4,86 (d, J = 5,2Hz, 1H), 4,43 (m, 1H), 4,39 (m, 1H), 4,05 (m, 1H), 3,94 (m, 1H). 3'p
NMR (121,4MHz, D;0) & -5,4 (d, 1P), -10,8 (d, 1P), -21,1 (t, 1P). LCMS m/z 530 [M-
H], 531,9 [M+H] Tr = 0,22 phut. Trao dbi ion HPLC Tr=9,95 min.
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Vi du 20-a. ((2R.3S.4R.5R)-5-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-yl)-5-xyano-3.4-
dihydroxytetrahydrofuran-2-yl)metyl phosphat (Hop chét 33)

Hon hgp cta khoang 0,05mmol hop chit 1 va khoang 0,5mL trimetylphosphat
duoc bit kin trong vat chia trong khoang mot dén khoang 48 gid. Hon hop dugc lam
lanh dén khoang -10 dén khoang 10°C va khoang 0,075mmol phospho oxyclorua dugc
bd sung. Sau khoang mdt dén khoang 24 gid, phan tmg dugc lam ngudi bang khoang
0,5mL tetraetylamoni bircacbonat 1M va cac phan doan mong mudn duoc phan lap

bang sic ky trao dbi anion dé cho hop chét & tiéu aé.

Hop chit 33 dugc didu ché dudi dang mubi bis-trietylamoni tir hop chit 1 nhu
duoc mo ta trude do (W02011150288). 'H NMR (400MHz, D20) & 7,82 (s, 1H), 6,91
— 6,88 (m, 1H), 6,81 — 6,78 (m, 1H), 4,87 — 4,84 (m, 1H), 4,40 — 4,30 (m, 2H), 3,95 -
3,77 (m, 2H), 3,10 — 3,00 (m, 6H), 1,20 — 1,10 (m, 9H). 3P NMR (162 MHz, D>0) &
2,33. MS m/z 371.

Vi du 20-b. ((2R.3 S.4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-yl)-5-Xyano-3.4-
dihydroxytetrahydrofuran-2-yl)metyl trihydro diphosphat (Hop chét 34)

Hop chét 34 dugc diéu ché dudi dang mubi tri-lithi tir hop chat 1 nhu duge md
ta trude d6 (W02002057425). *'P NMR (162MHz, D;0) § -5,34 (d), -9,75 (d). MS m/z
451.
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Vi du 24. (28)-etyl 2-(((((2R.3S.4R.5R)-5-(4-aminopyrrolo[2.1-f][1.2.4]triazin-7-yl)-5-

xyano-3.4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosphoryl)amino)-3-

phenylpropanoat (21)

Didu ché (2S)-etyl 2-(((((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-
7-y1)-5-xyano-3,4-dihydroxytetrahydrofuran-2-
yl)metoxy)(phenoxy)phosphoryl)amino)-3-phenylpropanoat dugc mo ta phia dudi.

Pidu ché (8)-etyl 2-amino-3-phenylpropanoat hydroclorua.

O 0]
NH, EtOH, TMSCI - ~ NH, HCI

HO

L-Phenylalanin (5g, 30mmol) duoc hép thu trong EtOH (30mL). TMSCI
(6,915mL, 54mmol) dugc bd sung vao phan tng & RT. Thiét bi phan tmg dugc trang bi
thiét bi ngung hdi luu va phan tng dugc dat trong bé 80°C. Phén tmg duoc khudy qua
dém. Ngay tiép theo phan ng dugc lam lanh dén RT, dugc cd trong 4p sudt giam va
san phém du tao ra dugc hép thu trong Et;0. Bun tao ra dugc loc va chét rén tach con
dugc rira bang Et,O. Chat rén da rira duge ddt trong chan khong cao dé tao ra vi du (S)-
etyl 2-amino-3-phenylpropanoat hydroclorua. '"H NMR (400MHz, DMSO-ds) & 8,52 (s,
3H), 7,30 (m, 5H), 4,24 (ABX, Jux = 7,8Hz, Jpx = 6,2Hz, 1H), 4,11 (m, 2H), 3,17, 3,05
(ABX, Iap = -14Hz, Jsx = 5,8Hz, Jax = 7,6Hz, 2H), 1,09 (t, J =6,8Hz, 3H).
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Diéu ché (28)-etyl 2-(((4-nitrophenoxy)(phenoxy)phosphoryl)amino)-3-

phenylpropanoat (Hop chit D)

o PhOP(O)Cl,, o @
EtsN, p-NO,PhOH H
o AN N HE LN, pNOPROA o N\E/O
I
° : “NO
2

D

(S)-etyl 2-amino-3-phenylpropanoat hydroclorua (1,01g, 4,41mmol) dugc hoa
tan trong DCM (50mL). Dung dich nay dugc lam lanh dén khoang 0°C va PhOP(O)Clz
(0,656mL, 4,41mmol) dugc bd sung, sau d6 1 bd sung tir tir EtsN (1,62mL, 11,5mmol)
trén 5 phut. Bé lanh duoc loai bé va phan Gng dugc lam néng dén RT va khudy trén
thoi gian 80 phut. p-NO,PhOH (0,583g, 4,19mmol) dugc bd sung, sau d6 1a thém Et:N
(0,3mL, 2,1mmol). Quy trinh phan tng dugc gidm sat béi LC/MS. Sau khi hoan toan
phan ing, né dugc pha lodng b.%lng Et,0, va chét rén tao ra duoc loai bd b%mg cach loc.
Nudée loc duge ¢6 va hop chat D dugc phan 18p bang séc ky cot silica gel (25g bng nap
kho, 120g cdt; dung moi rira giai hép: 100% hexan di t6i 55% EtOAc trong hexan). H
NMR (400MHz, CDsOD) 8 8,17 (m, 2H), 7,33 (m, 2H), 7,09-7,25 (m, 10H), 4,17 (m,
1H), 4,07 (m, 2H), 3,08 (m, 1H), 2,84 (m, 1H), 1,14 (m, 3H). 3P NMR (162MHz,
DMSO-dg) 8 -1,479 (s), -1,719 (s). MS m/z = 471,01 [M+1].

Didu ché (28)-etyl 2-((((2R.3S.4R,5R)-5-(4-aminopyrrolo[2.1-f][1.2.4]triazin-7-yl)-5-

xyano-3.4-dihydroxytetrahydrofuran-2-yl)metoxy)( phenoxy)phosphoryl)amino)-3-

phenylpropanoat (Hop chét 21)

tBuMgCl

—_—
DMF, THF g NH e
NO,

Hop chét 1 (0,030g, 0,103mmol) duge hoa tan trong DMF (1mL) va sau d6 THF
(0,5mL) duqc‘bé sung. +-BuMgCl (1IM/THF, 154,5uL, 0,154pmol) dugc bb sung vio
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phan tmg theo céch ting giot v6i khudy manh. Bun tring tao ra dugc khudy & RT trong
khoang 30 phut. Dung dich hop chét D (0,058g, 0,124mmol) trong THF (1mL) dugc bd
sung theo cch timg giot vao phan Gng & RT. Quy trinh phan Gng dugc giam sat bang
LC/MS. Khi phéan tmg chuyén héa dén 50%, phan ung dugc 1am lanh trong bé da va
duoc 1am ngudi bing axit glacial axetic (70uL). Phan Gmg dugc o va hop chit 21 duoc
phan 1ap khoi san phim du bang HPLC pha nguge. 'H NMR (400MHz, DMSO-ds) &
7,91 (d, J = 4Hz, 1H), 7,90 (brs, 2H), 7,09-7,30 (m, 8H), 7,01, (t, J = 8,2Hz, 2H), 6,89
(d, J = 4,4Hz, 1H), 6,82 (t, J = 4,4Hz, 1H), 6,27 (m, 1H), 6,14 (m, 1H), 5,34 (m, 1H),
4,62 (t, J = 5,6Hz, 1H), 4,15 (m, 1H), 3,78-4,01 (m, 6H), 2,92 (m, 1H), 2,78 (m, 1H),
1,04 (m, 3H). 3'P NMR (162MHz, DMSO-ds) 3 3,69 (s), 3,34 (s). MS m/z = 623,0
[M-+H].

Vi du 25. (28)-etyl 2-(((((2R.3S.4R.5R)-5-(4-aminopyrrolo[2.1-f][1.2.4]triazin-7-y1)-5-

xyano-3.4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosphoryl)amino)-3-

metylbutanoat (22)

Pidu ché (2S)-etyl 2-(((((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-
7-yl)-5-xyano-3,4-dihydroxytetrahydrofuran-2-
yl)metoxy)(phenoxy)phosphoryl)amino)-3-metylbutanoat duge md ta phia dudi.

Pidu ché (28)-etyl 3-metyl-2-(((4-nitrophenoxy)(phenoxy)phosphoryl)amino) butanoat

(Hop chét E)

o PhOP(O)Cl,, o @
EtsN, p-NO,PhOH HO
~oy ~
I
© NO

The (S)-etyl 2-amino-3-metylbutanoat (0,351g, 1,932mmol) dugc hoa tan trong
DCM (17mL). Dung dich nay dugc lam lanh trong bé da va PhOP(O)Cl» (0,287mL,

Y

2
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1,932mmol) duogc bd sung, sau do la bd sung tir tr EGN (1,62mL, 11,4mmol) trén
khoéang 5 phiit. Bé lanh dugc loai bé va phan tng duoc lam néng dén RT va khudy trén
thoi gian 1 gio. p-NO2PhOH (0,255g, 1,836mmol) duge bd sung, va quy trinh phéan tmg
dwogc giam sat bang LC/MS. Sau khi hoan toan phan tng, hdn hop duge pha loang bang
Et,0, va chit rin tao ra dugc loai bd bang cach loc. Nuéde loc duge cd va hop chit E
dwoc phan 1ap bang sac ky cot silica gel (12g 6ng nap kho, 80g cot; dung moi rira giai
hép: 100% hexan di t6i 55% EtOAc trong hexan). TH NMR (400MHz, DMSO-ds) 8
8,30 (d, J=9,2Hz, 2H), 7,48 (t, J = 9,6Hz, 2H), 7,40 (t, J = 7,8Hz, 2H), 7,20-7,27 (m,
3H), 6,60 (quart, J = 11,6Hz, 1H), 4,01 (m, 2H), 3,61 (m, 1H), 1,93 (m , 1H), 1,11 (m,
3H), 0,79 (m, 6H). >'P NMR (162 MHz, DMSO-ds) 8 -0,342 (s), -0,578 (s). MS m/z =
422.,9 [M+H].

Didu ché (28)-etyl 2-(((((2R.3S.4R,5R)-5-(4-aminopyrrolo[2,1-f][1.2.4]triazin-7-yl)-5-

xyano-3.4-dihydroxytetrahydrofuran-2-yl)metoxy)( phenoxy)phosphoryl)amino)-3-

metylbutanoat (Hop chét 22)

NH,
N
tBuMgCl o9 /)
NMP, THF o~ | K
P NH N N
NO, o HO OH
1 E 22

Hop chit 1 (0,040g, 0,137mmol) dugc hoa tan trong NMP (1,5mL) va sau do
THF (0,25mL) dugc bd sung. Dung dich nay dugc lam lanh trong bé da va -BuMgCl
(IM/THF, 425,7uL, 0,426pmol) dugc bd sung theo cach ting giot véi khudy manh. Bé
d4a duge loai bo va bun trang tao ra duge khudy & RT trong khoang 15 phat. Dung dich
hop chit E (0,081, 0,192mmol) trong THF (0,5mL) dugc bd sung theo céach ting giot
vao phan tmg & RT. Quy trinh phan g dugc giam sat bang LC/MS. Khi phén g
chuyén hoa dén 50%, phén tmg dugc lam lanh trong bé d4 va dugc lam ngudi bang
glacial axit axetic (70pL). Phan ing dugc ¢6 va hgp chit 22 dugc ban tinh ché tir san
pham du bang HPLC pha ngugc. Vat liéu ban tinh khiét con dugc tinh ché bing sic ky
cot silica gel (12¢g bng nap khd, 40 g cft; dung moi rira giai hép: 100% EtOAc di t6i
10% MeOH trong EtOAc) dé tao ra hop chét 22. 'TH NMR (400 MHz, DMSO-ds) 8
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7,91 (d, J = 1,6Hz, 1H), 7,88 (brs, 2H), 7,32 (m, 2H), 7,15 (m, 3H), 6,90 (t, J = 4,2Hz,
1H), 6,84 (d, J = 4,8Hz, 1H), 6,26 (dd, J = 13,4, 6,2Hz, 1H), 5,87 (quart. J = 11,2Hz,
1H), 5,35 (m, 1H), 4,64 (m, 1H), 4,25 (m, 2H), 3,93-4,15 (m, 4H), 3,45 (m, 1H), 1,87
(m, 1H), 1,09-1,16 (m, 3H), 0,70-0,83 (m ,6H). *'P NMR (162MHz, DMSO-ds) & 4,59
(s), 4,47 (s). MS m/z = 575,02 [M+H].

Vi du 26. (S)-isopropyl 2-(((R)-(((2R.3S.4R.5R)-5-(4-aminopyrrolo[2,1-
f1[1.2.4]triazin-7-y1)-5-xyano-3.4-dihydroxytetrahydrofuran-2-

vl)metoxy)(phenoxy)phosphoryl) amino)propanoat (23)

DPidu ché  (S)-isopropyl  2-((R)-(((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-5-xyano-3,4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)

phosphoryl)amino)propanoat dugc mo ta phia dudi.

Hop chit 1 (60,0mg, 206umol) dugc hoa tan trong NMP (0,28mL). THF

(0,2mL) dugc bd sung sau d6 1a tert-butyl magie clorua (dung dich 1,0M trong
tetrahydrofuran, 0,309mL) & RT trong méi truong argon. Sau 20 phut, dung dich hop
chét F (Duoc didu ché theo Cho, A. et al J. Med. Chem. 2014, 57, 1812-1825., 81mg,
206umol) trong THF (0,2mL) dugc bd sung, va hdn hop tao ra dugc dun nong dén
khoang 50°C. Sau 3 gid, hdn hop phén (mg dugc 1am lanh dén RT va duoc tinh ché
tryc tiép bang HPLC diéu ché (Phenominex Synergi 4u Hydro-RR 80A 150 x 30mm
cot, 5-100% acetonitril/ gradient nudc) dé cho hop chat 23. 'H NMR (400MHz,
CDs0D) & 7,86 (s, 1H), 7,34 — 7,26 (m, 2H), 7,21 — 7,12 (m, 3H), 6,91 (d, J = 4,6Hz,
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1H), 6,87 (d, J = 4,6Hz, 1H), 4,92 (sept, J= 6,3Hz, 1H), 4,80 (d, J = 5,4Hz, 1H), 4,43 -
4,34 (m, 1H), 4,33 — 4,24 (m, 1H), 4,18 (t, J = 5,6Hz, 1H), 3,82 (dq, J=9.7, 7,1Hz,
2H), 1,27 (dd, J = 7,1, 1,0Hz, 3H), 1,18 (dd, J = 6,3, 4,8Hz, 6H). 3P NMR (162MHz,
CD;0OD) § 3,72 (s). LC/MS: tr = 1,39 phuat, MS m/z = 561,11 [M+H]; h¢ LC: Thermo
Accela 1250 UHPLC; hé MS: Thermo LCQ Fleet; Cot: Kinetex 2,6p XB-C18 100A, 50
x 4,6mm; Dung moi: ACN véi 0,1% axit axetic, nudc v6i 0,1% axit axetic; Gradient: 0
phut-2,0 phut 2-100% ACN, 2,0 phut -3,05 phit 100% ACN, 3,05 phdt -3,2 phit
100%-2% ACN, 3.2 phut -3,5 phat 2% ACN & 2ul/phat. HPLC: tr = 2,523 phit; hé
HPLC: Agilent 1100 series.; Cot: Gemini 5p C18 1104, 50 x 4,6 mm; Dung moi: ACN
v6i 0,1% TFA, Nudce véi 0,1% TFA; Gradient: 0 phut-5,0 phit 2-98% ACN, 5,0 phut -
6,0 phtt 98% ACN 6 2 mL/ phut.

Vi du 27. (2S)-xyclobutyl 2-(((((2R,3S.4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2.4]triazin-

7-y1)-5-xvano-3.,4-dihydroxytetrahydrofuran-2-yl)metoxy)( phenoxy)phosphoryl)amino)

propanoat (24)

Pidu ché  (2S)-xyclobutyl  2-(((((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-5-xyano-3,4-dihydroxytetrahydrofuran-2-
yl)metoxy)(phenoxy)phosphoryl)amino)propanoat dugc mé ta phia dudi.

Pidu ché (28)-xyclobutyl 2-(( (4-nitrophenoxy)(phenoxy)phosphoryl)amino)propanoat

(Hop chit G)

0
11
0 HCI HoN 1) DCM, TEA F>ho—F|>—o-<:_>—No2
PrO-B-Cl + N\ I _
Cl 0 Yo 2)TEA (\
0
G

Phenyl dichlorophosphat (1,49mL, 10mmol) dugc hoa tan trong 10mL. DCM
khan va dugc khudy trong mdi trudng nito trong bé d4. L-Alanin isobutyl este

hydroclorua (0,9g, 5mmol) dugc bd sung trong mot phan. Trietylamin (765pL,
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5,5mmol) sau d6 dugc bd sung ting giot. Phan ung dugc khudy trong khoang 1 gio.
Thém trietylamin (765pL, 5,5mmol) dugc bd sung timg giot va phan ung dugc khudy
trong khoang 45 phut. p-Nitrophenol (1,25g, 9mmol) dugc bd sung trong mdt phan va
dugc khudy trong khoang 30 phut. Trietylamin (765uL, 5,5mmol) dugc bd sung va hdn
hop phan tng dugce khudy trong khoing 2 gio. B6 sung p-nitrophenol (1,25g, 9mmol)
va trietylamin (765pL, 5,5mmol) sau d6 dugc bd sung, va phan ung dugc khudy trong
khoang 2 gi& khac. Hon hgp phéan ung dugc ¢ trong dp suit giam. Nguyén liéu tao ra
dugce pha lodng b:?mg EtOAC va dugc rira hai lan béng dung dich axit xitric nudc 5%,
sau d6 bang dung dich natri clorua nugc bao hoa. Lép hiru co sau d6 duge sdy khé trén
natri sulfat khan va dugc cd trong 4p sudt giam. San phadm du tho dugc tinh ché bang
cot silica gel (0-20-50% EtOAc trong hexan) dé cho hgp chat G. '"H NMR (400MHz,
CD;0D) & 8,33 — 8,23 (m, 2H), 7,52 — 7,33 (m, 4H), 7,33 — 7,17 (m, 3H), 4,96 — 4,85
(m, 1H), 4,07 — 3,96 (m, 1H), 2,27 (m, 2H), 2,07 — 1,91 (m, 2H), 1,83 — 1,70 (m, 1H),
1,70 — 1,55 (m, 1H), 1,32 (m, 3H). 3'P NMR (162 MHz, CD;0D) § -1,36, -1,59. MS
m/z =420,9 [M+H].

Pidu ché (2S)-xyclobutyl 2-(((((2R.38.4R.5R)-5-(4-aminopyrrolo[2.1-f][1.2.4]triazin-

7-y1)-5-xyano-3.4-dihydroxytetrahydrofuran-2-

yl)metoxy)(phenoxy)phosphoryl)amino)propanoat (Hop chét 24)

HN ,
Q\ I DMF

Hop chét 1 (58mg, 0,2mmol) dugc trén véi hop chat G (101mg, 0,24mmol)
trong 2mL DMF khan. Magie clorua (42mg, 0,44mmol) dugc bd sung trong mot phan.
Hon hop phan tmg dugc gia nhiét dén khoang 50°C. DIPEA (87uL, 0,5mmol) dugc bd
sung, va phan Ung dugc khudy trong khoang 2 git & khoang 50°C. Hon hop phéan mg
lam lanh dén nhiét do phong, dugc pha lodng bang EtOAC va dugc rira bang dung dich
axit xitric nuéc 5% sau d6 12 dung dich natri clorua nudc béo hoa. Lép hitu co sau d6

dugc sdy khd trén natri sulfat khan va dugc c6 trong ap suét giam. San pham du thd
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duge tinh ché bang cot silica gel (0-2-5% MeOH trong DCM) dé cho hop chét 24. 'H
NMR (400MHz, Metanol-d4) § 7,85 (m, 1H), 7,34 — 7,22 (m, 2H), 7,22 — 7,08 (m, 3H),
6,94 — 6,84 (m, 2H), 4,95 — 4,85 (m, 1H), 4,79 (m, 1H), 4,46 — 4,34 (m, 2H), 4,34 —
4,24 (m, 1H), 4,19 (m, 1H), 3,81 (m, 1H), 2,27 (m, 2H), 2,01 (m, 2H), 1,84 — 1,68 (m,
1H), 1,62 (m, 1H), 1,30 — 1,16 (m, 3H). *'P NMR (162MHz, cdsod) & 3,70, 3,65. MS
m/z =573,0 [M+H].

Vi du 28. (28)-isopropyl 2-(((((2R.3 S.4R.5R)-5-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-

Vl)—S-Xvano-3,4-dihydroxvtetrahvdroﬁlran-2-Vl)metoxv)(phenoxv)phosphorvl)amino)-

3-phenylpropanoat (25)

Didu ché (2S)-isopropyl 2-(((((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-5-xyano-3,4-dihydroxytetrahydrofuran-2-
yl)metoxy)(phenoxy)phosphoryl)amino)-3-phenylpropanoat dugc mo ta phia dudi.

Diéu ché (2S)-isopropyl 2-(((4-nitrophenoxy)(phenoxy)phosphoryl)amino)-3-

HCI HyN 1) DCM, TEA Q o
PhO- P cl + )\ I\@ O—E—O—@NOZ
o o 2) TEA ., _NH
o-Lre: Ej IS
0”0

H

phenylpropanoat (Hop chit H)

Phenyl dichlorophosphat (718pL, 4,8mmol) dugc hoa tan trong 10mL. DCM
khan va dugc khudy trong moi trudng nito trong bé da. L-Phenylalanin isopropyl este
hydroclorua (1g, 4,1mmol) dugc bd sung trong mot phan. 10mL DCM khan khac dugc
bd sung. Trietylamin (736pL, 5,3mmol) dugc bd sung timg giot va hdn hop phéan Gng
dugc khudy trong khoang 30 phut. Thém trietylamin (736pL, 5,3mmol) sau d6 dugc bd
sung tung giot va hdn hop phan tng duoc khudy trong 30 phut. B sung trietylamin
(736uL, 5,3mmol) sau do dugc bd sung timg giot va hdn hop phan tng dugc khudy
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trong khoang 15 phut. p-Nitrophenol (600mg, 4,32mmol) sau d6 dugc bd sung. Bé d4
sau d6 duoc loai bo va hdén hop phan ng duoc lam néng dén nhiét d6 phong va duoc
khudy trong khoing 2 gid. Thém p-nitrophenol (50mg) va trietylamin (736uL,
5,3mmol) dugc bd sung va hdn hop phéan Gng duge khudy trong khoang 1 gio.

Hon hop phéan tmg sau d6 dugc cd trong ap suit giam, va dugc pha lodng bang
EtOAC va dugc rira hai 1an bing dung dich axit xitric nude 5%, sau d6 bang dung dich
natri clorua nuGc bdo hoa. Lép hitu co duge sdy khé trén natri sulfat khan va dugc cd
trong ap suit giam. Nguyén liéu dugc tinh ché bing cot silica gel (0-15% EtOAc trong
hexan) dé cho hop chit H. '"H NMR (400MHz, CDCl3) & 8,17 (m, 2H), 7,38 — 7,13 (m,
10H), 7,13 — 7,02 (m, 2H), 4,95 (m, 1H), 4,31 (m, 1H), 3,69 (m, 1H), 3,02 (dd, J= 6.1,
1,8Hz, 2H), 1,21 — 1,08 (m, 6H). 3'P NMR (162MHz, cdcl3) § -2,96, -2,98. MS m/z =
485,0 [M+H].

Didu ché (28)-isopropyl 2-(((((2R.3S.4R.5R)-5-(4-aminopyrrolo[2.1-f][1,2.4]triazin-7-

yl)-5-xyano-3.4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosphoryl)amino)-

3-phenylpropanoat (Hop chét 25)

Hop chit 1 (58mg, 0,2mmol) va hop chit H (116mg, 0,24mmol) dugc tron va

2mlL, DMF khan dugc bd sung. Hon hgp phan tmg dugc khudy trong moi trudng nito &
nhiét dd phong. 1M tBuMgCl trong THF (300uL, 0,3mmol) dugc bd sung ting giot
trén 3 phat va hdn hgp phéan Gng sau do duoc khudy trong khoang 16 gid. Hon hop
phan tng dugc pha lodng bang EtOAC va duge rira bang dung dich axit xitric nudc 5%,
dung dich natri bicacbonat nudc bdo hoa va sau d6 dung dich natri clorua nuge bao hoa.
Lép hitu co dugc sdy kho trén natri sulfat khan va dugc co trong &p suit giam. San
phim du thd dugc tinh ché bang cot silica gel (0-5% MeOH trong DCM) dé cho hop
chét 25. 'H NMR (400MHz, CD;0D) & 7,84 (m, 1H), 7,27 — 7,08 (m, 8H), 7,08 — 6,97
(m, 2H), 6,88 (m, 2H), 4,91 — 4,84 (m, 1H), 4,74 (m, 1H), 4,26 (m, 1H), 4,19 — 4,04 (m,
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2H), 4,04 — 3,91 (m, 2H), 2,97 (m, 1H), 2,82 (m, 1H), 1,14 (m, 3H), 1,06 (m, 3H). >'P
NMR (162MHz, CD;OD) & 3,63, 3,25. MS m/z = 637,0 [M+H].

Vi du 29. (S)-metyl 2-(((S)-(((2R.3S.4R.5R)-5-(4-aminopyrrolo[2,1-f][1.2.4]triazin-7-

y1)-5-xyano-3,4-dihydroxytetrahydrofuran-2-yl)metoxy)( phenoxy)phosphoryl)amino)

propanoat (26)

Diéu ché (S)-metyl 2-(((S)-(((2R,3S 4R, 5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-5-xyano-3,4-dihydroxytetrahydrofuran-2-
yl)metoxy)(phenoxy)phosphoryl)amino)propanoat dugc mé ta phia dudi.

NH,

L0 S
(@) N
N ~ 0
N, 7]/\HN—F{.’,O
HO N O r b t-BuMgCl
/SNt
WG oH . THF
-
1 | 26

Hop chét 1 (100mg, 0,34mmol) dugc hoa tan trong THF (2mL) va lam lanh
biing bé nudc da. Sau dé -BuMgCl 1M (0,52mL, 0,77mmol) dugc bd sung timg giot tir
tir. Hon hop tao ra dugc khudy trong khoang 30 phut & nhiét do phong. Sau d6 hop chét
I (Duge didu ché theo WO 2012142085, 219mg, 0,52mmol) trong THF (2mL) dugc bd
sung trén 5 phit va hdn hop tao ra dugc khudy trong khoang 24 gi & nhiét do phong.
Hon hgp phan ung sau d6 dugc pha loang bing EtOAc, 1am lanh trong bé nude da,
dugc rira bang aq NaHCO3 (2mL), dugc rira bang nudce mubi, duge siy khd bang natri
sulfat, va duoc cd trong chdn khong. Hon hop tao ra dugce tinh ché bang sdc ky cot
silica gel (MeOH 0 dén 20% trong DCM) va prep-HPLC (acetonitril 10 dén 80% trong
nuéc) dé cho hop chit 26. 'TH NMR (400MHz, CD3;0D) 8 7,86 (s, 1H), 7,29 (dd, J =
8,6, 7,2Hz, 2H), 7,21 — 7,09 (m, 3H), 6,94 — 6,81 (m, 2H), 4,79 (d, J = 5,4Hz, 1H), 4,38
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(ddq, J = 10,8, 5.3, 2,7Hz, 2H), 4,33 — 4,23 (m, 1H), 4,18 (t, /= 5,5Hz, 1H), 3,86 (dq, J
=9.9,7,1Hz, 1H), 3,62 (s, 3H), 1,27 (dd, J="7.2, 1,1Hz, 3H). MS m/z = 533 (M+1)".

Vi du 30. (S)-neopentyl 2-(( ( S)-(((2R,3S.4R,5R)-5-(4-aminopyrrolo[2.1-
f1[1.2.41triazin-7-y1)-5-xyano-3.4-dihydroxytetrahydrofuran-2-

y)metoxy)(phenoxy)phosphoryl)amino) propanoat (27)

Didu ché (S)-neopentyl 2-(((S)-(((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]
triazin-7-yl)-5-xyano-3,4-dihydroxytetrahydrofuran-2-
yl)metoxy)(phenoxy)phosphoryl)amino) propanoat dwgc md ta phia dudi.

Hop chéat 1 (100mg, 0,34mmol) dugc hoa tan trong THF (2mL) va lam lanh

trong bé nuée d4. Sau d6 t-BuMgCl 1M (0,52mL, 0,77mmol) dugc bd sung timg giot tir
tir. Hon hop tao ra dugc khudy trong khoang 30 phut ¢ nhiét do phong. Sau d6 hop chét
J (Puogc diéu ché theo W02012075140, 248mg, 0,52mmol) dugc bd sung trén khoang
5 phut va hdn hop tao ra dugc khudy trong khoang 24 gir & nhiét do phong, duoc pha
lodng bang EtOAc, 1am lanh trong bé nuéc da, dugc xir 1y bing aq NaHCO3 (2mL),
dugc rira bang nudc mudi, dugc sdy kho bing natri sulfat, va dugc co trong chdn
khéng. Hon hop tao ra dugce tinh ché bang sic ky cot silica gel (MeOH 0 dén 20% trong
DCM) va prep-HPLC (acetonitril 10 dén 80% trong nude) dé cho hop chét 27. 'TH NMR
(400MHz, CD;0D) 8 7,86 (s, 1H), 7,36 — 7,24 (m, 2H), 7,23 — 7,10 (m, 3H), 6,96 —
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6,85 (m, 2H), 4,78 (d, J = 5,4Hz, 1H), 4,38 (tdd, J = 10,0, 4,9, 2,5Hz, 2H), 4,32 — 4,24
(m, 1H), 4,17 (t, J = 5,6Hz, 1H), 3,91 (dq, J = 9.8, 7,1Hz, 1H), 3,81 (d, J = 10,5Hz,
1H), 3,69 (d, J = 10,5Hz, 1H), 1,31 (dd, J = 7,2, 1,1Hz, 3H), 0,89 (s, 9H). MS m/z =
589 M+1)".

Vi du 31. (28)-xyclopentyl 2-(((((2R.3S.4R.5R)-5-(4-aminopyrrolo[2,1-f][1.2.4]triazin-
7-y1)-5-xvano-3,4-dihydroxytetrahydrofuran-2-yl)metoxy)( phenoxy)phosphoryl)amino)

propanoat (28)

Didu ché (2S)-xyclopentyl 2-((((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]
triazin-7-yl)-5-xyano-3,4-dihydroxytetrahydrofuran-2-
yl)metoxy)(phenoxy)phosphoryl)amino) propanoat dugc md ta phia dudi.

THF

Hop chét 1 (100mg, 0,34mmol) dugc hoa tan trong THF (2 mL) va lam lanh
trong bé nuée d4. Sau d6 t-BuMgCl 1M (0,52mL, 0,77mmol) duge bd sung ting giot tir
tir. Hon hop tao ra dugc khudy trong khoang 30 phut ¢ nhiét do phong. Sau d6 hop chét
K (Pugc diéu ché theo W0O2012075140, 247mg, 0,52mmol) trong THF (2 mL) duoc
bd sung trén khoang 5 phut va hdn hop tao ra duoc khudy trong khoang 24 gid & nhiét
dd phong, duogc pha lodng bang EtOAc, 1am lanh trong bé nude dé, duoc xir Iy bing aq
NaHCO; (2mL), dugc rira bang nudc mubi, dugc siy kho bang natri sulfat, va dugc co
trong chdn khong. Hon hop tao ra duge tinh ché bang sic ky cot silica gel (MeOH 0
dén 20% trong DCM) va prep-HPLC (acetonitril 10 dén 80% trong nudc) dé cho vi du
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28. 'H NMR (400MHz, CDsOD) 8 7,85 (s, 1H), 7,33 — 7,22 (m, 2H), 7,14 (tdd, J="7.6,
2.1, 1,1Hz, 3H), 6,95 — 6,87 (m, 2H), 5,13 — 5,00 (m, 1H), 4,78 (d, J = 5,4Hz, 1H), 4,48
— 435 (m, 2H), 4,30 (ddd, J = 10,6, 5,7, 3,6Hz, 1H), 4,19 (t, J = 5,4Hz, 1H), 3,78 (dq, J
=92, 7,1Hz, 1H), 1,81 (dtd, J= 12,5, 5.9, 2,4Hz, 2H), 1,74 — 1,49 (m, 6H), 1,21 (dd, J
=7.1, 1,2Hz, 3H). MS m/z = 587 (M+1)".

Vi du 32. (2S)-xyclohexyl 2-(((((2R,3S.4R,5R)-5-(4-aminopyrrolo[2,1-f][1.2.4]triazin-

7-y1)-5-xyano-3,4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosphoryl)amino)

propanoat (29)

DMF

V6i hdn hop ciia hop chét 1 (50mg, 0,343mmol), hop chdt M (Pugc diéu ché
theo US20130143835, 93mg, 0,209mmol), va MgCly (24,5mg, 0,257mmol) trong DMF
(1mL) dugc bo sung diisopropyletylamin (0,075mL, 0,43mmol) timg giot trén khoang 5
phit & khoang 0°C. Hon hop tao ra dugc khudy & khoang 50°C trong khoang 1 gio.
Hon hop phan g sau d6 dugce lam lanh bing bé nuée da, duge xu Iy bang axit Xitric
1M (0,5mL), va dugc tinh ché truc tiép bang prep-HPLC (ACN 0 dén 70% trong nuéc)
d& cho hop chét 29. '"H NMR (400MHz, CD;0D) 6 7,84 (s, 1H), 7,32 — 7,23 (m, 2H),
7,18 — 7,10 (m, 3H), 6,93 — 6,87 (m, 2H), 4,78 (d, J = 5,4Hz, 1H), 4,67 (td, J = 8,7,
4,2Hz, 1H), 4,48 — 4,35 (m, 2H), 4,30 (ddd, J = 10,8, 5,7, 3,7Hz, 1H), 4,20 (t, J =
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5.4Hz, 1H), 3,88 — 3,71 (m, 1H), 1,83 — 1,63 (m, 4H), 1,58 — 1,46 (m, 1H), 1,46 — 1,24
(m, SH), 1,24 (s, 3H). >'P NMR (162MHz, CD;0D) 8 3,75. MS m/z =601 (M+1)*.

Vi du 33. Etyl 2-(((((2R.3S.4R.5R)-5-(4-aminopyrrolo[2,1-f][1.2.4]triazin-7-yl)-5-

xyano-3.4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosphoryl) amino)-2-

metylpropanoat (30)

Didu ché etyl 2-(((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][ 1,2,4]triazin-7-y1)-
5-xyano-3,4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosphoryl)amino)-2-

metylpropanoat dugc md ta phia dudi.

Pidu ché Etyl 2-((tert-butoxycacbonyl)amino)-2-metylpropanoat

o) O
PPhs, DIAD, THF BocHN
BocHNXJ\OH ~"OH . oc o

Hép thuy triphenylphosphin (6,18g, 25,00mmol) trong THF (30mL). Tiép theo
nap DIAD (4,92mL, 25,00mmol) va khudy & nhiét do phong trong 10 phut. Hoa tan 2-

((tert-butoxycacbonyl)amino)-2-axit metylpropanoic (5,08g, 25,00mmol) trong THF
(20mL) va bd sung vao hdn hgp phan ung sau dé 1a bd sung etanol (2,19mL,
37,49mmol). Pé phan ting khudy & nhiét dd phong trong khoang 1 gid. Dung moi dugc
loai b trong 4p suit giam va nguyén liéu dugc hép thu trong 1:1 E,O:Hexan (120mL).
Triphenylphosphin oxit rén dugc loc ra va dung moi duge loai bo trong ap suét giam.
Nguyén liéu duoc hip thu trong CH2Cl, téi thiéu va duoc tinh ché bang sic ky silica gel
0-50% EtOAc/Hex dé cho etyl 2-((tert-butoxycacbonyl)amino)-2-metylpropanoat. H
NMR (400MHz, Chloroform-d) § 4,18 (q, J = 7,1Hz, 2H), 1,49 (s, 6H), 1,43 (s, 9H),
1,27 (t, J=17,1Hz, 3H).

Piéu ché Etyl 2-amino-2-metylpropanoat hydroclorua

HCI
0 4N HCI in Dioxane, DCM c 0

H . HoN
BocHN )<U\O/\ Xj\o/\
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Hip thu etyl 2-((tert-butoxycacbonyl)amino)-2-metylpropanoat (2,71g,
11,72mmol) trong CH2Cl> (25mL) va bd sung tir tir HCI 4N trong dioxan (25mmol) va
khudy & nhiét do phong. O 1 gio, phan Gtng dugc xac dinh hoan toan bang TLC. Dung
mdi duge loai bo trong 4p sudt giam va nguyén lidu cing bay hoi véi EtO hai 1an sau
do duoc dit trong chan khong cao dé cho etyl 2-amino-2-metylpropanoat hydroclorua.
IH NMR (400MHz, DMSO-ds) 5 8,70 (s, 3H), 4,18 (q, J = 7,1Hz, 2H), 1,46 (s, 6H),
1,21 (t, J=7,1Hz, 3H).

Pidu ché Etyl 2-metyl-2-(((4-nitrophenoxy)(phenoxy)phosphoryl)amino)propanoat

(Hop chét N)

\II N
HCI 0 cl 9 OH © ><U\O/\
“P-0 CHZCI2 TEA
s o e ol @ * @

NO, O,N
N

Hép thu phenyl dichlorophosphat (0,97mL, 6,50mmol) va etyl 2-amino-2-
metylpropanoat hydroclorua (1,09g, 6,50mmol) trong CH2CL (50mL). Lam lanh hon
hop phan tmg dén khoang 0°C va bd sung tir tir TEA (1,75mL, 12,45mmol). Loai b6 bé
lanh va d& hdn hop phan tng khudy & nhiét do phong. Sau khoang 2 gid, viéc bd sung
axit amin dugc xac dinh hoan toan bang 3'P NMR. Nap p-nitrophenol (0,860g,
6,17mmol) sau d6 12 bd sung TEA (0,87g, 7,69mmol). Cho phép phéan tmng khudy &
nhiét d6 phong. Sau khoang 2 gio, phan tng duge xac dinh hoan toan bang LCMS.
Phén ing dugc pha lodng bang EtO va mudi TEA<HCI duge loc ra. Nguyén liéu duoc
¢b va duoc tinh ché bang sic ky silica gel (0-50% EtOAc/Hex) d8 cho hop chét N. 'H
NMR (400MHz, DMSO-ds) & 8,37 — 8,21 (m, 2H), 7,55 — 7,44 (m, 2H), 7,43 — 7,33 (m,
2H), 7,30 — 7,09 (m, 3H), 6,57 (d, J = 10,1Hz, 1H), 3,99 (q, J = 7,1Hz, 2H), 1,39 (s,
6H), 1,08 (t, J = 7,1Hz, 3H). P NMR (162MHz, DMSO-ds) 5 -2,87. LC/MS: tr = 1,65
phut, MS m/z = 408,97 [M+1].; hé LC: Thermo Accela 1250 UHPLC; hé¢ MS: Thermo
LCQ Fleet; Cot: Kinetex 2,6u XB-C18 1004, 50 x 3,00 mm; Dung moi: Acetonitril véi
axit formic 0,1%, Nuéc véi axit formic 0,1%; Gradient: 0 phut-2,4 phut 2-100% ACN,
2,4 phat -2,80 phat 100% ACN, 2,8 phut -2,85 phut 100%-2% ACN, 2,85 phut -3,0
phut 2% ACN & 1,8mL/ phut.
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Didu ché etyl 2-(((((2R.3S.4R.5R)-5-(4-aminopyrrolo[2,1-f][1.2.4]triazin-7-yl)-5-

xyano-3.,4-dihydroxytetrahydrofuran-2-yl)metoxy)( phenoxy)phosphoryl)amino)-2-

metylpropanoat (Hop chét 30)

tBuMgCl Q
[ —— - II

NMP, THF

30

Hép thu hop chét 1 (66mg, 0,23mmol) trong NMP (2,0mL). Lam lanh hén hop
dén khoang 0°C va bd sung tir tir tBuMgCl (1,0M trong THF, 0,34mL, 0,34mmol). Cho
phép phan ung khudy & khoang 0°C trong khoang 30 phit, sau do bd sung dung dich
hop chét N (139mg, 0,34mmol) duge hoa tan trong THF (1,0mL). Loai b6 bé lanh va
dit phan ung & bé diu duogc gia nhiét so bd khoang 50°C. Sau khoéng 2 gid, phan ung
dugc lam lanh dén nhiét d6 phong va dugc lam ngudi bang axit axetic va metanol.
Nguyén liéu duge cb va dugc tinh ché bing HPLC pha ngugc khong c6 chét diéu bién
@ cho hop chét 30. 'H NMR (400MHz, DMSO-de) 8 7,89 (m, 3H), 7,31 (q, J = 8,1Hz,
2H), 7,22 — 7,05 (m, 3H), 6,87 (d, J = 4,5, 1H), 6,80 (d, J = 4,5Hz, 1H), 6,27 (d, J =
11,7, 1H), 5,81 (d, J = 9,7, 1H), 5,35 (d, J = 5,6Hz, 1H), 4,64 (dt, J= 9,0, 5,6Hz, 1H),
4,24 (m, 2H), 4,11 (m, 1H), 4,04 — 3,90 (m, 3H), 1,39 - 1,23 (m, 6H), 1,10 t,J=171,
3H). 3P NMR (162MHz, DMSO-ds) 8 2,45, 2,41. LC/MS: tr = 1,03 phut, MS m/z =
561,03 [M+1]; hé LC: Thermo Accela 1250 UHPLC; hé MS: Thermo LCQ Fleet; Cot:
Kinetex 2,6p XB-C18 100A, 50 x 3,00mm; Dung moi: Acetonitril vGi axit formic
0,1%, Nudc véi axit formic 0,1%; Gradient: 0 phut-2,4 phut 2-100% ACN, 2,4 phut-
2,80 phut 100% ACN, 2,8 phut-2,85 phut 100%-2% ACN, 2,85 phut-3,0 phat 2% ACN
¢ 1,8mL/phut.
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Vi du 34. Isopropyl 2-(((((2R,3S.4R.5R)-5-(4-aminopyrrolo[2.1-f][ 1.2.4]triazin-7-yl)-5-

xyano-3.4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)phosphoryl)amino)-2-

metylpropanoat (31)

Didu ché Isopropyl 2-(((((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-
7-yl)-5-xyano-3,4-dihydroxytetrahydrofuran-2-
yl)metoxy)(phenoxy)phosphoryl)amino)-2-metylpropanoat dugc md té phia dudi.

Piéu ché Isopropyl 2-((tert-butoxycacbonyl)amino)-2-metylpropanoat

0 0
PPhs, DIAD, THF I
BOCHN%OH + /LOH . BocHN7<U\O

Hép thy triphenylphosphin (6,17g, 25,00mmol) trong THF (30mL). Tiép theo
nap DIAD (4,92mL, 25,00mmol) va khudy & nhiét do phong trong khoang 10 phat. Hoa

tan 2-((tert-butoxycacbonyl)amino)-2-axit metylpropanoic (5,07g, 25,00mmol) dugc
hoa tan trong THF (20mL) va bd sung vao hdn hgp phan Ung sau dé la bd sung
isopropanol (1,91mL, 25,00mmol). Cho phép phéan tmg khudy & nhiét do phong trong
khoang 1 gio. Dung méi dugc loai bo trong ap suit giam va nguyén liéu dugc hép thu
trong 1:1 EtzO:Hexan (120mL). Triphenylphosphin oxit ran duoc loc ra va dung moi
duoc loai bo trong 4p sudt giam. Nguyén lidu duge hép thu trong CH2Cl, t1 thiéu va
duoc tinh ché bang sic ky silica gel (0-50% EtOAc/Hex) dé cho isopropyl 2-((tert-
butoxycacbonyl)amino)-2-metylpropanoat. 'H NMR (400MHz, Chloroform-d) 8 5,03
(p, J=6,2Hz, 1H), 1,48 (s, 6H), 1,40 (d, J= 6,2Hz, 9H), 1,24 (d, J= 6,3Hz, 6H).

Pidu ché Isopropyl 2-amino-2-metylpropanoat hydroclorua

o] 4N HCl in Dioxane, DCM HCI @)
BocHNXJ\OJ\ - HZNXJ\OJ\
Hép thu isopropyl 2-((tert-butoxycacbonyl)amino)-2-metylpropanoat (4,09¢,
16,67mmol) trong CH2Cl> (50mL) va bd sung tir tir HCI 4N trong dioxan (50mmol) va
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khudy & nhiét do phong. O khoang 1 gi®, phan tmg dugc xac dinh hoan toan bang TLC.
Dung mdi dugc loai bé trong ap suét giam va nguyén liéu dugc cing bay hoi véi Et,O
hai 14n sau d6 duoc dit trong chin khong cao dé cho isopropyl 2-amino-2-
metylpropanoat hydroclorua. '"H NMR (400MHz, DMSO-ds) 6 8,61 (s, 3H), 4,96 (p, J
= 6,2Hz, 1H), 1,44 (s, 6H), 1,22 (d, J = 6,2Hz, 6H).

Diéu ché Isopropyl2-metyl-2-(((4-nitrophenoxy)(phenoxy)phosphoryl)amino)

propanoat (Hop cht 0)

o T I
O-p’ 0
HCI Q OH \ %J\
0 ChE_q CH,Cl,, TEA, 0°C O

HzN)<“\o + cl @ * - @

NO,

O,N
o

Hép thu phenyl dichlorophosphat (0,83mL, 5,58mmol) va isopropyl 2-amino-2-
metylpropanoat hydroclorua (1,01g, 5,58mmol) trong CH2Cl2 (50mL). Lam lanh hdn
hop phan tmg dén 0°C va b sung tir tir TEA (1,61mL, 11,45mmol). Loai bo bé lanh va
cho phép hdn hgp phéan tng khudy & nhiét do phong. Sau khoang 2 gio, bd sung axit
amin dugc xac dinh hoan toan bang 'P NMR. Nap p-nitrophenol (0,74g, 5,30mmol)
sau do 12 bd sung TEA (0,81, 5,84mmol). Cho phép phan ung khudy & nhiét do phong.
Sau khoang 2 gio, phan tmg duogc xé4c dinh hoan toan bang LCMS. Phéan ang dugc pha
loang bang Et,O va mudi TEA*HCI dugc loc ra. Nguyén liéu duge c¢6 va dugc tinh ché
biing sic ky silica gel (0-50% EtOAc/Hex) dé cho hop chit O. 'H NMR (400MHz,
DMSO-ds) 5 8,42 — 8,19 (m, 2H), 7,55 — 7,43 (m, 2H), 7,39 (dd, J = 8,6, 7,2Hz, 2H),
7,30 — 7,12 (m, 3H), 6,53 (d, J = 10,1Hz, 1H), 4,82 (hept, J = 6,3Hz, 1H), 1,38 (s, 6H),
1,09 (d, J = 6,3, 6H). 3'P NMR (162MHz, DMSO-dj) 8 -2,84. LC/MS: tr = 1,73 phut,
MS m/z = 422,92 [M+1]; hé LC: Thermo Accela 1250 UHPLC; hé MS: Thermo LCQ
Fleet; Cot: Kinetex 2,6u XB-C18 100A, 50 x 3,00mm; Dung mdi: Acetonitril vdi axit
formic 0,1%, Nudc véi axit formic 0,1%; Gradient: 0 phut-2,4 phuat 2-100% ACN, 2,4
phut-2,80 phut 100% ACN, 2,8 phut-2,85 phit 100%-2% ACN, 2,85 phut-3,0 phut 2%
ACN ¢ 1,8mL/phut.
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Pidu ché Isopropyl 2-(((((2R.3S.4R.5R)-5-(4-aminopyrrolo[2,1-f][1.2.4]triazin-7-y1)-3-

xyano-3,4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)pho sphoryl)amino)-2-

metylpropanoat (Hop chét 31)

tBuMgCl Q 9
_—

0-P-

NO,

Hép thu hop chét 1 (66mg, 0,23mmol) trong NMP (2,0mL). Lam lanh hdn hop
dén khoang 0°C va bd sung tir tir tBuMgCl (1,0M trong THF, 0,57mL, 0,57mmol). Cho
phép phan ung khudy & khoang 0°C trong khoang 30 pht, sau d6 bd sung dung dich
hop chét O (143mg, 0,34mmol) dugc hoa tan trong THF (1,0mL). Loai bo bé lanh va
ddt phan ung trong bé dau dugc gia nhiét so bo khoang 50°C. Sau khoang 2 gid, phan
g dugc lam lanh dén nhiét o phong va dugc lam ngudi bing axit axetic va metanol.
Nguyén liéu duge c6 va dugc tinh ché bing HPLC pha ngugc khong c6 chit didu bién
d& cho hop chat 31. 'H NMR (400MHz, DMSO-de) 8 7,88 (m, 3H), 7,30 (td, J = 8.5,
7,0Hz, 2H), 7,20 — 7,04 (m, 3H), 6,87 (d, J = 4,5, 1H), 6,80 (d, J = 4,5Hz, 1H), 6,27 (d,
6,1Hz, 1H), 5,75 (t, J = 9,1Hz, 1H), 5,34 (d, J = 5,7Hz, 1H), 4,81 (p, J = 6,3Hz, 1H),
4,71 — 4,50 (m, 1H), 4,23 (m, 2H), 4,11 (m, 1H), 4,03 — 3,83 (m, 1H), 1,37 — 1,23 (m,
6H), 1,18 — 1,04 (m, 6H). 3'P NMR (162 MHz, DMSO) 8 2,47, 2,43. LC/MS: tr = 1,08
phat, MS m/z = 575,06 [M+1]; hé LC: Thermo Accela 1250 UHPLC; hé MS: Thermo
LCQ Fleet; Cot: Kinetex 2h6p XB-C18 1004, 50 x 3,00mm; Dung moi: Acetonitril véi
axit formic 0,1%, Nudc véi axit formic 0,1%; Gradient: 0 phat-2,4 phut 2-100% ACN,
2,4 phut-2,80 phtit 100% ACN, 2,8 phut-2,85 phit 100%-2% ACN, 2,85 phut-3,0 phut
2% ACN ¢ 1,8mL/phut.
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Vi du 35. (S)-2-etylbutyl 2-(((S)-(((2R.3S.4R,5R)-5-(4-aminopyrrolo[2,1-f][1.2.4]

triazin-7-y1)-5-xvano-3,4-dihydroxytetrahydrofuran-2-yl)metoxy)( phenoxy)phosphoryl)

amino)propanoat (32)

Didu ché (S)-2-etylbutyl  2-(((S)-(((2R.3S,4R,5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-5-xyano-3 ,4-dihydroxytetrahydrofuran-2-yl)metoxy)(phenoxy)

phosphoryl)amino)propanoat dugc mo ta phia dudi.
Didu ché (3R.4R.5R)-3.4-bis(benzyloxy)-5-((benzyloxy)metyl)dihydrofuran-2(3H)-on.

BnO o) TEMPO, free radical BnO o)
OH KBr _ 0

BnO' ~ NaOCI BnO

=, -

OBn KHPO, OBn

(3R,4R,5R)-3,4-bis(benzyloxy)-5 -((benzyloxy)metyl)tetrahydrofuran-2-ol
(15,0g) két hop véi MTBE (60,0mL), KBr (424,5mg), dung dich K>HPO4 nude (2,5M,
14,3mL), va TEMPO (56mg). Hon hop nay dugc lam lanh dén khoang 1°C. Dung dich
tiy tring nuéc (7,9% trong lugng) dugc nap tir tir timg phan cho t6i khi dung hoan toan
vat lidu ban dau nhu dugc chi ra thong qua kidm tra tinh bot/ i6t. Cac 16p duge phan
tach, va 16p nudc dugc chiét bang MTBE. Pha hitu co két hop dugc sdy khd trén

MgSO4 va duge co trong ap sut giam dé tao ra san phim dudi dang ran.

Pidu ché (4-amino-7-iodopyrrolo[2,1-f] [1,2.4]triazin)

NH, 0 NH,
<" N " N
- —
\ + N
N\ ouroc N
o] |

Vé6i dung dich lanh 4-aminopyrrolo[2,1-f][1,2,4]-triazin (10,03g; 74,8mmol)
trong N,N-dimetylformamit (70,27g), N-iodosuccinimit (17,01g; 75,6mmol) dugc nap
timg phan, trong khi gitt tt ca & khoang 0°C. Sau khi phan ung hoan toan (khoang 3
gio & khoang 0°C), hén hop phan g duge chuyén thanh dung dich nuéc natri hydroxit
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IM (11g NaOH va 276mL nuéc) trong khi gitt tit ca & khoang 20-30°C. Bun tao ra
dugc khudy & khoang 22°C trong 1,5 gio va sau d6 dugc loc. Cac chét ran duoc stc rira
bang nuée (50mL) va dugc sdy khd & khoang 50°C trong chan khong dé tao ra 4-
amino-7-iodopyrrolo[2,1-f] [1,2,4]triazin dudi dang ran. '"H NMR (400MHz, DMSO-
d6) 5 7,90 (s, 1H), 7,78 (br s, 2H), 6,98 (d, J = 4,4Hz, 1H), 6,82 (d, ] = 4,4Hz, 1H). BC
NMR (101MHz, DMSO-d6) § 155,7, 149,1, 118,8, 118,1, 104,4, 71.9. MS m/z =
260,97 [M+H].

DPidu ché (3R.4R.5R)-2-(4-aminopyrrolo[2.1-f][1.2.4]triazin-7-yl)-3 A4-bis(benzyloxy)-

5-((benzyloxy)metyl)tetrahydrofuran-2-ol via (4-amino-7-iodopyrrolo[2,1-f]
[1.2.4]triazin)

NH,

" >N
) \ N\N/)
|
Bnovo " o

Bnd :OBn

Véi thiét bi phan Gmg trong moi trudng nito dugc nap iodobase 2 (81g) va THF
(1,6L). Dung dich tao ra dugc lam lanh dén khoang 5°C, va TMSCI (68g) dugc nap.
PhMgCl (345mL, 1,8M trong THF) sau do6 duoc nap tir tir trong khi duy tri nhiét dd
trong & khoang < 5°C. Hon hop phén Gng dugc khudy & khoang 0°C trong 30 phit, va
sau d6 dugc lam lanh dén khoang -15°C. iPrMgCl- LiCl (311mL, 1,1M trong THF)
duoc nap tir tir trong khi duy tri nhiét d6 trong dudi khoang -12°C. Sau khoang 10 phut
khudy & khoang -15°C, hdn hop phén ung dugc lam lanh dén khoang -20°C, va dung
dich lacton 1 (130g) trong THF (400mL) dugc nap. Hon hop phan ung sau do dugc
khudy & khoang -20°C trong khoang 1 gi¢ va dugc lam ngudi bang AcOH (57mL). Hén
hop phan tng dugc dun noéng dén khoang 0°C va dugc didu chinh dén do pH 7-8 bang
NaHCO; nuée (5% trong luong, 1300mL). Hbn hop phan tmg sau d6 dugc pha loang
béng EtOAc (1300mL), va cac 16p hitu co va nude dugce phan tach. Lép hitu co dugc
rira bing HCI 1N (1300mL), NaHCO3 nu6c (5% trong luong, 1300mL), va nuée mudi
(1300mL), va sau d6 dugc sdy khd trén NaSO4 khan va dugc co dén kho. Tinh ché
béng séc ky cot silica gel sir dung gradient chira hdn hop ctia MeOH va EtOAc tao ra

san pham.
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Diéu ché ((28)-2-etylbutyl 2-

(((perfluorophenoxy)(phenoxy)phosphoryl)amino)propanoat) (hdn hop cia Sp va Rp):

1) phenyl dichlorophosphate

2 CH,Cl,, -78 °C to amblent
(0] NH,eHCI  2) pentafluorophenol HN p 'e) F
EtsN, 0 °C to ambient

F

L-Alanin 2-etylbutyl este hydroclorua (5,0g, 23,84mmol) két hop v6i metylen
clorua (40mL), lam lanh dén khoang -78°C, va phenyl dichlorophosphat (3,65mL,
23,84mmol) dugc bd sung. Trietylamin (6,6mL, 47,68mmol) dugc bd sung trén khoang
60 phut ¢ khoang -78°C va hdn hop tao ra dugc khudy & nhiét ¢ xung quanh trong 3
gid. Hon hop phéan ung duge 1am lanh dén khoang 0°C va pentafluorophenol (4,4g,
23,84mmol) dugc bd sung. Trietylamin (3,3mL, 23,84mmol) duge bd sung trén khoang
60 phit. Hon hgp dugc khudy trong khoang 3 gi®¢ ¢ nhiét 4 xung quanh va dugc ¢d
trong 4p suat giam. San pham du duge hoa tan trong EtOAc, duge rira bang dung dich
natri cacbonat nuGe vai lan, va dugc c6 trong ap suit giam. San pham du dugc tinh ché
bing sic ky cot silica gel sit dung gradient cia EtOAC va hexan (0 dén 30%). San
phadm chira cdc phan doan dugc cd trong &p sudt giam dé c6 (2S)-2-etylbutyl
2-(((perfluorophenoxy)(phenoxy)phosphoryl)amino)propanoat ran. "H NMR (400MHz,
Chloroform-d) & 7,41 — 7,32 (m, 4H), 7,30 — 7,17 (m, 6H), 4,24 — 4,16 (m, 1H), 4,13 —
4,03 (m, 4H), 4,01 — 3,89 (m, 1H), 1,59 — 1,42 (m, 8H), 1,40 — 1,31 (m, 8H), 0,88 (t, J =
7,5Hz, 12H). 3P NMR (162MHz, Chloroform-d) 6 -1,52. YF NMR (377MHz,
Chloroform-d) & -153,63, -153,93 (m), -160,05 (td, J = 21,9, 3,6Hz), -162,65 (qd, J =
22.4, 20,5, 4,5Hz). MS m/z = 496 [M+H].

Diéu ché ((28)-2-etylbutyl 2-

(((perfluorophenoxy)(phenoxy)phosphoryl)amino)propanoat):

i) PhOP(O)Cly, EtzN, DCM
02 R i 4-nitrophenol, EtgN, DCM
O NHpeHCl 4 Et.N, iPAc/n-heptane & HN’P O@“
OPh

L-alanin-2-etylbutyleste hydroclorua (40,10g, 0,191mmol) dugc hoa tan trong

dichlorometan (533g) va dung dich dugc lam lanh bang cach khudy dén khoang -15°C
trong Na(g). Phenyl dichlorophosphat (40,32¢g, 0,191mol) duge bd sung sau d6 1a bd
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sung tur tir trietylamin (41,58g, 0,41 1mmol) va hdn hop phan tng dugc khudy & khoang
-15°C trong khoang 1,5 gid. Pentafluorophenol (35,14g, 0,191mol) dugc bd sung, sau
d6 1a trietylamin (19,23g, 0,190mol) va hdn hop phan tng duge khudy trong khoang 2
gid. Hon hop phan tmg dugc dun néng dén khoang 0°C va HCI 0,5M (279,19g) dugc
bd sung. Hdn hgp duge dun néng dén khoang 22°C va 16p hitu co dugc phén tach va
duge rira bang dung dich nuéc KHCO3 5% (281g), sau d6 nude (281g). Phan phan uéc
ctia 16p hitu co (453,10g cia 604,30g dung dich) dugc cb dén khoang luong 120mL,
isopropyl axetat (157g) duoc bd sung va dung dich dugc cd dén kho. San pham du
dugc hoa tan trong isopropyl axetat (158g). Dung dich tao ra dugc ¢6 dén khoang luong
120mL va nhiét 46 dugc diéu chinh dén khoang 45°C. n-Heptan (165g) duoc bd sung
va hdn hop 1am lanh dén 22°C trén khoang 1 gid. n-Heptan (167g) duoc bd sung va hon
hop dugce lam lanh dén khoang 0°C. Trietylamin (2,90g, 0,0287mol) dugc bb sung va
hdn hop duoc khudy & 0°C trong khoang 17 giv. Hon hop dugc loc, chét ran dugc stc
rira bang n-heptan (145g) va chét rin duogc sdy kho trong chan khong & khoang 40°C
trong khoang 15 gio aé thu duoc 2-etylbutyl ((S)-
(penthafluorophenoxy)(phenoxy)phosphoryl)-L-alaninat.

Pidu ché 2-etylbutyl ((S)-( 4-nitrophenoxy)(phenoxy)phosphoryl)-I-alaninat:

i) PhOP(O)Cly, Et3N, iPAC
02 3 ii) 4-nitrophenol, Et;N, iPAc 0: S g
O NH»HCl i pBU, iPAC/-heptane /—§ o HN’I'_?"O@‘NOz
OPh
Bin ciia L-alanin-2-etylbutyleste hydroclorua (20,08g, 95,8mmol) va isopropyl
axetat (174g) dugc lam lanh bing cach khudy dén khoang -20°C). Phenyl

dichlorophosphat (20,37g, 96,5mmol) dugc bd sung, sau d6 1a bd sung tir tir trietyl
amin (20,97g, 207,2mmol) va hdn hop duoc khudy & khoang -20°C trong khoang 1 gio.
4-Nitrophenol (13,23g, 95,1mmol) dugc bd sung, sau d6 la bd sung tir tir trietylamin
(10,01g, 98,8mmol) va hdn hop phén tng duge khudy trong khoang 1,5 gid. Hon hop
phan g dugc dun nong dén khoang 0°C va HCI 0,5M (140g) duogc bd sung. Lép hitu
co dugce phan tach va dugc rira bang Na,COs 5% (2 x 100g) va NaCl 10% (2 x 100g).
Lép hitu co sau d6 dugce ¢d dén luong khoang 80mL va isopropylaxetat (4g) dugc bd
sung, sau d6 1a n-heptan (110g). Céc tinh thé mam san pham (0,100g) dugc bd sung sau
d6 1a phan tht hai ctia n-heptan (110g) va hdn hop duge lam lanh dén khoang 0°C.
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1,8-Diazabixycloundec-7-en (1,49g, 9,79mmol) dugc bd sung va hdn hgp duge khudy &
khoang 0°C trong khoang 21 gio. Chét rén tdng hop dugc loc va dugc rira dAu tién bang
n-heptan (61g) va sau do bang H20 (2 x 100 g). Céc chit rén duge khudy véi HoO
(200g) trong khoang 1,5 gid, dugc loc, va dugce sic rira bang H,O (3 x 100g), sau do6 n-
heptan (61g). Chét rén thu dugc dugc sy kho trong chan khong & khoang 40°C trong
khoang 19 gi¢ dé thu dugc 2-etylbutyl ((S)-(4-nitrophenoxy)(phenoxy)phosphoryl)-L-

alaninat.

Diéu ché hop chét & tiéu dé (hdn hop ciia Sp va Rp):

tBuMgCl, DMF

Nucleosit (29mg, 0,1mmol) va phosphonamit (60mg, 0,12mmol) va N,N-
dimetylformamit (2mL) dugc két hop & nhiét 4o xung quanh. Tert-Butyl magie clorua
(IM trong THF, 0,15mL) dugc bd sung tir tlr. Sau khoang 1 gio, phan ing dugc pha
lodng bing etyl axetat, dugc ria bang dung dich axit xitric nudc (5% trong lugng),
dung dich NaHCO3 bdo hoa nu6e va dung dich nudc mudi bdo hoa. Pha hitu co dugc
sdy kho trén NazSO4 va dugce cb trong ap suit giam. San pham du duoc tinh ché bing
sic ky cot silica gel st dung gradient ctia metanol va CH2Cl (0 dén 5%). San phim

chira c4c phin doan dugc cd trong ap sut giam dé thu duge san pham.

Diéu ché (3aR.4R.6R.6aR)-4-(4-aminopyrrolo[2.1-f][1.2.4]triazin-7-yl)-6-
(hydroxymetyl)-2.2-dimetyltetrahydrofuro[3.4-d][1 .3]dioxole-4-cacbonitril:

MeO OMe

Y

18M H,SO,4
Acetone
23°C
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Hon hop cua (2R,3R,48,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-y1)-3,4-
dihydroxy-5-(hydroxymetyl)tetrahydrofuran-2-cacbonitril  (5,8g, 0,02mol),  2,2-
dimetoxypropan (11,59mL, 0,09mol) va axeton (145mL) & nhiét do xung quanh duogc
bd sung axit sulfuric (18M, 1,44mL). Hén hop duge dun néng dén khoang 45°C. Sau
khoang 30 phit, hdn hgp duge 1am lanh dén nhiét d6 xung quanh va natri bicacbonat
(5,8g) va nudc 5,8mL) duoc bd sung. Sau 15 phut, hdn hop duoc cb trong ép suét giam.
San pham du dugc hép thu trong etyl axetat (150mL) va nuéc (50mL). Lop nude dugc
chiét bang etyl axetat (2 x 50mL). Pha hitu co két hop dugc sdy kho trén natri sulfat va
dugc ¢d trong 4p sudt giam dé c6 nguyén liéu (2R,3R,4S,5R)-2-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-3,4-dihydroxy-5 -(hydroxymetyl)tetrahydrofuran-2-cacbonitril. H
NMR (400MHz, CD3;OD) & 7,84 (s, 1H), 6,93 (d, J = 4,6Hz, 1H), 6,89 (d, J = 4,6Hz,
1H), 5,40 (d, J = 6,7Hz, 1H), 5,00 (dd, J= 6,7, 3,3Hz, 1H), 4,48 — 4,40 (m, 1H), 3,81 —
3,72 (m, 2H), 1,71 (s, 3H), 1,40 (s, 3H). MS m/z = 332,23 [M+1].

Pidu  ché mudi (3aR.A4R.6R.6aR)-4-(4-aminopyrrolo[2,1-f][1.2.4]triazin-7-y1)-6-
(hydroxymetyl)-2.2-dimetyltetrahydrofuro[3.4-d][1 .3]dioxole-4-cacbonitril TsOH:

MeO OMe

p-TsOH
Acetone
23°C

Hoén hop cua (2R,3R,4S,5R)-2-(4-aminopyrrolo[2,l-f][1,2,4]triazin-7-y1)-3,4-
dihydroxy-5-(hydroxymetyl)tetrahydrofuran-2-cacbonitri1 (5,0g, 17,2mmol, 1,0 duong
lugng.), 2,2-dimetoxypropan (10,5mL, 86mmol, 5,0 duong lugng) va axeton (25mL) &
nhiét d0 xung quanh dugc bd sung axit p-tolylsulfonic (3,59 g, 1,1 duong lugng). Hén
hop dugc khudy & nhiét do xung quanh. Sau khodng 30 phut, isopropyl axetat (25mL)
dwoc bd sung trén khoang mot gio. Bun tao ra dugc loc va duoc suc rira bang 2:1
heptan:isopropyl axetat (25ml). San pham dugc sdy kho trong chan khong & khoang
40°C.
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Diéu ché (3aR.4R_.6R.6aR)-4-(4-aminopyrrolo[2.1-f][1,2.4]triazin-7-y1)-6-
(hydroxymetyl)-2,2-dimetyltetrahydrofuro[3.4-d][1.3] dioxole-4-cacbonitril:

NH, NH, NH,
A MeO OMe NN R
\ N N N
o )N PSS o ) N, EtOAC/K,COs ) N, =
HO oy » HO 0y — > HO o)
/¥y p-TsOH /Xy \ /Ny
HO OH Acetone

23°C dxb p-TSOH be

Hén hop cia (2R,3R,4S,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-y1)-3,4-
dihydroxy-5-(hydroxymetyl)tetrahydrofuran-2-cacbonitril (5g, 17,2 mmol, 1,0 duong
luong), 2,2-dimetoxypropan (10,5mL, 86mmol, 5,0dwong lugng) va axeton (25mL) &
nhiét @6 xung quanh dugc bd sung axit p-tolylsulfonic (3,59g, 1,1 duong lugng). Hén
hop dugc khudy & nhiét 9 xung quanh. Sau 30 phit, isopropyl axetat (25mL) duoc bd
sung trén mot gid. Bun tao ra dugc loc va dugc sic rua bang 2:1 heptan:isopropyl
axetat (25ml). San phdm dugc sdy khd trong chan khong & 40°C. Chét rén dugc phan
1ap dugc bd sung vao thiét bj phan tng va dung dich K2CO3 5% (50ml) va etyl axetat
(50mL) dugce bd sung. Cac 16p dugc phén tach, va 16p nude duge rira bang etyl axetat
(25ml). Céc 16p hitu co két hop duogc rira bang nude (25ml), sau d6 duge cd dén
ca.25ml. Thiét bi phan mg duoc nap lai bang isopropyl axetat (25ml) va dugc co dén
ca. 25ml. Thiét bi phan tng lai dugc nap lai bang isopropyl axetat (25ml) va dugc cd
dén 25ml. Dung dich tao ra dugc tao mam, san xuét bun day. N6 dugc bd sung heptan
(25ml) trén mot gid. Bun tao ra duge loc va duge suc rua bang 2:1 heptan:isopropyl
axetat (25ml). San pham dugc sdy khd trong chan khong & 40°C. () (2R,3R,45,5R)-2-
(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-3,4-dihydroxy-5-
(hydroxymetyl)tetrahydrofuran-2-cacbonitril. '"H NMR (400 MHz, CD3OD) 0 7,84 (s,
1H), 6,93 (d, J = 4,6Hz, 1H), 6,89 (d, J = 4,6Hz, 1H), 5,40 (d, J= 6,7Hz, 1H), 5,00 (dd,
J=6,7, 3,3Hz, 1H), 4,48 — 4,40 (m, 1H), 3,81 — 3,72 (m, 2H), 1,71 (s, 3H), 1,40 (s,
3H). MS m/z = 332,23 [M+1].
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Didu ché (2S)-2-etylbutyl 2-(((((2R.3S.4R.5R)-5-(4-aminopyrrolo[2.1-f][1.2.4]triazin-

7-y1)-5-xyano-3,4-dihydroxytetrahydrofuran-2-yl)metoxy)( phenoxy)phosphoryl)amino)

NO,
NH ? \\ O/©/

\ﬂ/\ OPh ;
NJ
S HN" P 0
MgCl,, (iPr),NEt ©/
MeCN

Acetonitril (100mL) két hop voi (2S)-2-etylbutyl 2-(((4-

propanoat:

nitrophenoxy)(phenoxy)phosphoryl)-amino)propanoat (9,6g, 21,3 lmmol), ruou nén
(6,6g, 0,02mol), ), magie clorua ( (1,9g, 19,91mmol) ¢ nhiét d6 xung quanh. Hon hop
dugc khudy trong khoang 15 phat va N,N-diisopropyletylamin (8,67mL, 49,78mmol)
dugc bd sung. Sau khoang 4 gid, phan tmg dugc pha loang bing etyl axetat (100mL),
1am lanh dén khoang 0°C va két hop v6i dung dich axit xitric nu6c (5% trong luong,
100mL). Pha hitu co dugc rira bang dung dich axit xitric nudc (5% trong luong,
100mL) va dung dich amoni clorua bdo hoa nuéc (40mL), dung dich kali cacbonat
nude (10% trong lugng, 2 x 100mL), va dung dich nude mubi bdo hoa nude (100mL).
Pha hitu co duge sdy khd bang natri sulfat va dugc ¢ trong ap sudt giam dé thu duoc
san phim tho. 'TH NMR (400MHz, CD;0D) & 7,86 (s, 1H), 7,31 — 7,22 (m, 2H), 7,17 -
7,09 (m, 3H), 6,93 — 6,84 (m, 2H), 5,34 (d, J = 6,7Hz, 1H), 4,98 (dd, J = 6,6, 3,5Hz,
1H), 4,59 — 4,50 (m, 1H), 4,36 — 4,22 (m, 2H), 4,02 (dd, J= 10,9, 5,7Hz, 1H), 3,91 (dd,
J=10,9, 5,7Hz, 1H), 3,83 (dq, J= 9,7, 7,1Hz, 1H), 1,70 (s, 3H), 1,50 — 1,41 (m, 1H),
1,39 (s, 3H), 1,36 — 1,21 (m, 7H), 0,86 (t, J= 7,4Hz, 6H). MS m/z = 643,21 [M+1].
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Diéu ché (S)-2-etylbutyl 2-(((S)-(((2R.3S.4R,5R)-5-(4-aminopyrrolo[2,1-
f][1.2.4triazin-7-y1)-5-xyano-3.4-dihydroxytetrahydrofuran-2-

vl)metoxy)(phenoxy)phosphoryl)amino) propanoat (Hop chét 32)

0] S \ N
2 S (l? N\N//I >—
O HN'P-O N 37% HC]
o iz N THF
DS

Acetonit thd (12,85g) két hop véi tetrahydrofuran (50mL) va dwgc cd trong ap

sudt giam. San pham du dugc hép thu trong tetrahydrofuran (100mL), lam lanh dén
khoang 0°C va HCI da ¢6 (20mL) dugc bd sung tir tir. Hon hop duge lam nong dén
nhiét dd xung quanh. Sau khi tiéu thy acetonit ban diu nhu duogc chi thi bing phan tich
HPLC, nudc (100mL) duoc bd sung sau d6 14 dung dich natri bicacbonat bdo hoa nuéc
(200mL). Hdn hop duge chiét bang etyl axetat (100mL), pha hitu co duoc rira bang
dung dich nudc mubi bao hoa nude (50mL), dugc séy kho trén natri sulfat hoa va dugce
cd trong 4p suét giam. San pham du dugc tinh ché bing sic ky cot silica gel st dung
gradient cua metanol va etyl axetat (0 dén 20%). San phdm chita cdc phan doan dugc co

trong 4p suét giam dé thu dugc san pham.

Diéu ché (S)-2-etylbutyl 2-(((S)-(((2R.3S.4R.5R)-5-(4-aminopyrrolo[2.1-
f][1.2.41triazin-7-yl)-5-xyano-3,4-dihydroxytetrahydrofuran-2-

v)metoxy)(phenoxy)phosphoryl)amino) propanoat (Hop chét 32)

Formic acid/H,0 (4:1)
20°C

Lo nho chira (S)-2-etylbutyl 2-(((S)-(((3aR.,4R,6R,6aR)-6-(4-aminopyrrolo[2,1-
f][1,2,4]triazin—7-yl)-6-xyano-2,2-dimetyltetrahydrofuro[3,4—d][1,3]diox01—4-
yl)metoxy)(phenoxy)phosphoryl)amino)propanoat (30mg, 0,05mmol) dugc bd sung
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dung dich axit formic nuéc 80% (1,5mL). Sau 18 gi¢ & khoang 20°C chuyén hoa hoan
toan duoc x4c nhan bing HPLC va LC-MS. MS (v/z) = 603(M+1)".

Diéu ché (S)-2-etylbutyl 2-(((S)-(((2R.3S.4R.5R)-5-(4-aminopyrrolo[2.1-
f][1.2.4]triazin-7-y1)-5-xyano-3.4-dihydroxytetrahydrofuran-2-

yl)metoxy)(phenoxy)phosphoryl)amino) propanoat (Hop chit 32) qua ghép ndi truc

NH

N

‘N

\

HO

/—g‘o HN=P- o—@—
ph 0 HN' P o)

MgCly, (iPr),NEt, THF

Hon hop cua (2R,3R,4S,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-y1)-3,4-
dihydroxy-5-(hydroxymetyl)tetrahydrofuran-2-cacbonitril ~ (0,5g, 2mmol), (S)-2-
etylbutyl 2-(((S)~(4-nitrophenoxy)(phenoxy)phosphoryl)amino)propanoat (0,9¢,
2mmol), va MgCl, (0,2g, 2mmol), dugc nap N,N-dimetylacetamit (10mL). Hon hop tao
ra dugc dun néng dén khoang 30°C véi khudy khéng ddi. N,N-Diisopropyletylamin
(0,7mL, 4mmol) sau dé dugc bd sung tir tir, v hdn hop phan tng dugc khudy trong
khoang 6 gid. Nuéc (10mL) duge nap HzO, sau d6 la 2-MeTHF (10mL), va céc pha
hitu co va nudc duge phan tdch. Lop nudc sau d6 duge chiét lai bang 2-MeTHF
(10mL). Céc 16p hitu co duge két hop, va dugc rira bang dung dich axit xitric 10%
trong lwong (10mL), sau d6 1a dung dich K>COs 10% trong lugng (10mL), va HxO
(10mL). Lugng nh6 nudc mudi dugc bd sung dé hoa tan nhil twong trong nudc ria
truéc khi cac 16p duge phan tach. Lop hitu co duge lam bay hoi dén kho dé cho 0,65 g
bot x6p. PPrOAc (2,6mL) dugc bd sung sau d6 duge bd sung, va hdn hgp dugc dun
noéng dén khoang 40°C dé hoa tan. Dung dich dugc 1am lanh dén khoang 20°C, va hon
hop dugce khudy trong khoang 3 ngay. Cac chét ran dugc phan 13p bang loc, va banh loc
duge rira bang luong nho iPrOAc. Céc chét rén dugc sdy khod dé cho (S)-2-etylbutyl 2-
(((S)-(((2R,38,4R,5R)-5-(4-aminopyrrolo[2,1-f][ 1 ,2,4]triazin-7-yl)-5-xyano-3,4-
dihydroxytetrahydrofuran—2-yl)metoxy)(phenoxy)phosphoryl)amino)propanoat.
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Hon hop cua (2R,3R,48,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-y1)-3,4-
dihydroxy-5-(hydroxymetyl)tetrahydrofuran-2-cacbonitril = (0,2g, 0,7mmol), (S)-2-
etylbutyl 2-(((S)-(perfluorophenoxy)(phenoxy)phosphoryl)amino)propanoat (0,3g,
0,7mmol), va MgCl, (0,1g, 1 mmol), dugc nap N,N-dimetylacetamide (4mL). Hdn hop
tao ra dugc dun néng dén khoang 30°C véi khudy khong d6i. N,N-Diisopropyletylamin
(0,3mL, 2mmol) sau d6 dugc bd sung tir tir, va hdn hop phan Gng dugc khudy trong 5
gio. Chuyén hoa thanh san phim dugc xac nhén thong qua phéan tich UPLC.

Pidu  ché  (3R.4R.5R)-2-(4-aminopyrrolo[2,1-f][1.2.4]triazin-7-y1)-3.4-bis((tert-
butyldimetylsilyl)oxy)-5-(((tert-butyldimetylsilyl) oxy)metyl)tetrahydrofuran-2-ol

NH,
NN
\ N
N
| NJ

o o 1. TMSCI, PhMgCl, 0 °C
TBSO/\<_/V/ 2. iPrMgCl, -15 °C TBSO
3. LaCly-2LiCl, -15 °C

TBSG OTBS TBSG OTBS

THF, -20 °C

Dung dich 7-iodopyrrolo[2,1-f][1,2,4]triazin-4-amin (13,9 g, 53,5 mmol) duogc
didu ché trong THF (280mL). Dung dich dugc lam lanh dén khoang 0°C, va TMSCI
(13,6mL, 107mmol) dugc bd sung. Hon hgp phan tng dugc khudy trong khoang 20
phut, va sau d6 PhMgCl (2M trong THF; 53,5mL, 56,8mmol) duoc bd sung trong khi
duy tri nhiét d trong dudi khoang 5°C. Hon hop phan ung dugc khudy & khoang 0°C
trong khoang 30 phit, va sau d6 lam lanh dén khoang -20°C. iPrMgCl-LiCl (1,3 M
trong THF, 43,1mL, 56mmol) sau d6 dugc bd sung trong khi duy tri nhiét d6 trong dudi
khoéang -15°C. Hon hgp phan tmg duoc khudy trong khoang 30 phut & khoang -20°C.

Trong  binh  riéng  biét, dung dich  (3R,4R,5R)-3,4-bis((tert-
butyldimetylsilyl)oxy)-5-(((tert-butyldimetylsilyl)oxy)metyl)dihydroﬁlran-2(3H)—on
(25,02, 50,9mmol, 0,83 duong lueng) duoc diéu ché trong LaCl;-2LiCl (0,6M trong
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THF, 85mL, 50,9mmol). Dung dich sau d6 dugc chuyén sang dung dich Grignard trong
khi duy tri nhiét d6 trong duéi -20°C. Hon hop phan (g tao ra dugc khudy & khoang -
20°C trong khoang 4 gio.

Phén tmg dugc 1am ngudi bing HC1 1M (140mL), va hdn hop duge dun néng
dén nhiét dd xung quanh. EtOAc (140mL) dugc bd sung, va cic pha hiru co va nude
dugc phan tach. Lép nude dugc chiét bing EtOAc (200mL). Cac 16p EtOAc két hop
duoc chiét tudn tu bing NaHCO;3 nude bdo hoa (2 x 200mL), nude (200mL), va nudce
mudi (200mL). Lép hitu co duge ¢d, va sau d6 duge tinh ché bang sic ky silica gel
(30% EtOAc/hexan) dé cho (3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-y])-
3,4-bis((tert-butyldimetylsilyl)oxy)-5-(((tert-
butyldimetylsilyl)oxy)metyl)tetrahydrofuran-2-ol. 'H NMR (300MHz, CDCl3) 6 8,15 —
7,88 (m, 1H), 7,51 (d, J = 4,8Hz, 0,5H), 7,02 - 6,92 (m, 0,5H), 6,65 — 6,57 (m, 1H),
5,66 — 5,24 (m, 3H), 4,49 — 3,50 (m, 4H), 0,97 — 0,78 (26H), 0,65 (s, 1,5H), 0,19 — 0,00
(m, 15,5H), —0,22 (s, 1H), -0,55 (s, 1H). MS m/z = 626 (M+H).

Pidu ché (2R.3R.4R.5R)-2-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-y1)-3.4-bis((tert-

butyldimetylsilyl)oxy)-5-( hydroxymetyl)tetrahydrofuran-2-cacbonitril

TFA, TMSCN, TMSOTf
\_/ CHyCl, 40°C -
TBSO OTBS TBSO OTBS

Dung dich (3R,4R,5R)-2-(4-amin0pyrrolo[2,1-f][1,2,4]triazin-7-y1)-3,4-bis((tert—
butyldimetylsilyl)oxy)-5-(((tert-butyldirnetylsilyl)oxy)metyl)tetrahydrofuran-2-01
(1,50g, 2,40mmol) trong CH2Cl> (15mL) dugc lam lanh dén khoang -40°C. Axit
trifluoroacetic (0,555mL, 7,20mmol) dugc bd sung giit nhiét do dudi -20°C. Trong binh
riéng biét, trimetylsilyl trifluorometanesulfonat (2,60mL, 14,4mmol) dugc bd sung vao
5mL CH,Cl, (3mL) & khoang 15°C, sau d6 la trimetylsilyl cyanit (1,92mL, 14,4mmol),
va dung dich lam lanh dén khoang -30°C. Dung dich dd lam lanh dugc bd sung vao
dung dich (3R,4R,5R)—2-(4-aminopyrrolo[2,l-f][1,2,4]triazin-7-yl)-3,4-bis((tert-
butyldimetylsilyl)oxy)—5-(((tert-butyldimetylsilyl)oxy)metyl)tetrahydrofuran—2-ol trong
khi gitt nhiét d§ dudi -25°C. Hon hop phén ung duge khudy trong 15 phut & khoang -
30°C. Phan tmg dugc lam ngudi bang trietylamin (3,34mL, 24,0mmol) va hdn hop
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duoc dun noéng dén khoang 0°C. Nudge (50mL) dugc bd sung trong khi gilt nhiét do
dudi khoang 20°C. Khi viéc bd sung hoan toan hdn hgp duge khudy trong 15 phut &
nhiét d6 phong. Cac 16p dugc phan tach va 16p hitu co duge rira tudn ty bing KOH
(20mL), nuéc (20mL), va nuée mudi (20mL). Lép hitu co duge say khd trén Na;SOs,
duoc cO, va sau d6 duogc tinh ché bing sic ky silica gel (EtOAc / hexan 30%) dé cho
san phdm dudi dang hdn hop cua chéit dong phan khong d6i quang 3,8:1). Hon hop
duoc tinh ché thém bang prep-HPLC (ACN 0 dén 95% trong nudc) dé cho san phim
~ duéi dang ddng phan khong d6i quang don. 'H NMR (400MHz, DMSO-d6) 6 8,14-
7,92 (m, 2H), 7,89 (s, 1H), 6,95 (d, J = 4,8Hz, 1H), 6,88 (d, J = 4,4Hz, 1H),5,27 (d,J =
4,6Hz, 1H), 5,10 (dd, T = 7,7, 4,6Hz, 1H), 4,31 (dd, J = 4,7, 1,4Hz, 1H), 4,12 (ddd,J =
5.9, 4,1, 1,4Hz, 1H), 3,80 — 3,69 (m, 1H), 3,56 (td, J = 7.8, 3,9Hz, 1H), 0,93 (s, 9H),
0,75 (s, 9H), 0,11 (s, 3H), 0,09 (s, 3H), -0,15 (s, 3H), -0,62 (s, 3H). MS m/z = 520
- (M+H).

Diéu ché (S)-2-etylbutyl 2-(((S)-(((2R.3R.4R.5R)-5-(4-aminopyrrolo[2,1-
£1[1.2.4triazin-7-y1)-3.4-bis((tert-butyldimetylsilyl)oxy)-5 -xyanotetrahydrofuran-2-

yl)metoxy)(phenoxy) phosphoryl)amino)propanoat

1.2eq Q S
Ve
O HN=-P-O NO,

OPh

= N 1.5 eq MgCl o) —
TBSO  OTBS 2.5 o (Pr)NEL, THF, 50 °C @( TBSO  OTBS

Hon hop cua (2R,3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][l,2,4]triazin-7-yl)-3,4-
bis((tert-butyldimetylsilyl)oxy)-5-(hydroxymetyl)tetrahydrofuran-2-cacbonitril (16mg,
0,03mmol), (S)-2-etylbutyl 2-(((S)-(4-
nitrophenoxy)(phenoxy)phosphoryl)amino)propanoat (17mg, 0,04mmol), va MgClh
(4mg, 0,05mmol), duge nap THF (0,3mL). Hon hop tao ra dugc dun néng dén khoang
50°C v6i khudy khong d6i. N,N-Diisopropyletylamin (0,013mL, 0,08mmol) sau d6
duoc bd sung, va hdn hop phan tng dugc khudy trong 21 gio. Chuyén héa thanh san
pham dugc x4c nhén thong qua phan tich UPLC va LC-MS. MS m/z = 831 (M+H).
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2 14eq NH2
~N

0 HN>PO o = )
r{ — 9 W

0 HN"P-O N
2.1 eq tBuMgCl o) N
TBSG  OTBS THF, -10 °C to 5 °C ©/ TBSG  OTBS

Dung dich (2R,3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-3,4-
bis((tert—butyldimetylsilyl)oxy)-5-(hydroxymetyl)tetrahydrofuran—2-cacbonitril (16mg,
0,03mmol) trong THF (0,3mL) lam lanh dén -10°C. BuMgCl dugc bd sung timg giot
(0,07mL, 0,07mmol), sau d6 1a dung dich (S)-2-etylbutyl  2-(((S)-
(perfluorophenoxy)(phenoxy)phosphoryl)amino)propanoat (22mg, 0,04mmol) trong
THF (0,15mL). Hon hop phén tmg dugc dun néng dén 5°C, va dugc khudy trong 16
git. Phan ung dugc lam ngudi bing MeOH, dugc cd, va sau d6 dugc tinh ché bang sic
ky silica gel (EtOAc /hexan) d2 cho san phdm. 1H NMR (400 MHz, CDCls3) 8 7,97 (s,
1H), 7,38 — 7,29 (m, 2H), 7,25 — 7,21 (m, 2H), 7,21 - 7,13 (m, 1H), 7,11 (d, J = 4,6 Hz,
1H), 6,65 (d, ] = 4,6Hz, 1H), 5,88 (br s, 2H), 5,35 (d, J = 4,4Hz, 1H), 4,49 — 4,41 (m,
1H), 4,41 — 4,35 (m, 1H), 4,32 — 4,26 (m, 1H), 4,24 (dd, ] = 4,5, 1.7 Hz, 1H), 4,10 —
3,99 (m, 2H), 3,96 (dd, J = 10,9, 5,7 Hz, 1H), 3,80 — 3,72 (m, 1H), 1,48 (h,J=6,2 Hz,
1H), 1,39 — 1,28 (m, 7H), 0,96 (s, 9H), 0,85 (t, ] = 7,5Hz, 6H), 0,80 (s, 9H), 0,08 (s,
3H), 0,07 (s, 3H), -0,13 (s, 3H), -0,56 (s, 3H). 31P NMR (162MHz, CDCI3) 6 2,74 (s).
MS m/z = 831 (M+H).

Diéu ché (S)-2-etylbutyl 2-(((S)-(((2R.3S.4R.5R)-5-(4-aminopyrrolo[2,1-
f][1.2.4]triazin-7-y1)-5-xyano-3 .4-dihydroxytetrahydrofuran-2-

yl)metoxy)(phenoxy)phosphoryl)amino) propanoat

NH,
" N 7" >N
\N. ) /_§ \ N\N/)
O HN! P o) O HN» P O ey,
\N HCI N
H

TBSG  OTBS B 0

///

Dung dich thé (S)-2-etylbutyl 2-(((S)-(((2R,3R 4R, 5R)-5-(4-aminopyrrolo[2,1-
fj[l,2,4]triazin—7-yl)-3,4-bis((tert-butyldimetylsilyl)oxy)-5-xyanotetrahydroﬁ1ran—2-
yl)metoxy)(phenoxy)phosphoryl)amino)propanoat duoc 1am lanh dén khoang 0°C va
conc HCI (0,05mL, 0,62mmol) dugc bd sung tir tir. Hon hop phan tng dugc khudy
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trong khoang 72 gio ¢ khoang 20°C. Chuyén héa thanh sdn pham dugc xéc nhén thong
qua phén tich UPLC va LC-MS. MS m/z = 603 (M+H).

Dung dich (S)-2-etylbutyl 2-(((S)-(((2R,3R 4R, 5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-y1)-3,4-bis((tert-butyldimetylsilyl)oxy)-5 -xyanotetrahydrofuran-2-
yl)metoxy)(phenoxy)phosphoryl)amino)propanoat trong florua hogc axit ¢ thé g& bd
dung dich (S)-2-etylbutyl 2-(((S)-(((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-5-xyano-3,4-dihydroxytetrahydrofuran-2-
yl)metoxy)(phenoxy)phosphoryl)amino)propanoat. Florua dai dién bao gdm, nhung
khong bi giéi han & TBAF, KF, pyridini hydroflorua, trietylamoni hydroflorua, hydro
hydroflorua, axit hydrochloric, axit toluensulfonic, hodc ngudn florua thich hgp khéc
bét ky. Céc axit dai dién bao gbm, nhung khong bi gi6i han ¢ axit dugc tim thiy trong
Greene, T. W.; Wuts, P. G. M. Protective Groups In Organic Synthesis, 4th Ed., John
Wiley & Sons: New York, 2006.

Vi du 35-a. ((((2R.3S.4R.5R)-5-( 4-aminopyrrolo[2.1-f][1.2.4]triazin-7-y1)-5-Xyano-3.4-

dihvdroxvtetrahydroﬁlran-2-Vl)metoxv)oxidophosphoryl)alaninat (Hop chét 35)

2-etylbutyl ((S)-(((2R,3S,4R,5R)-5-(4-aminopyrrolo|2,1 -f][1,2,4]triazin-7-yl)-5-
Xyano-3 ,4-dihydroxytetrahydrofuran—Z-yl)metoxy)(phenoxy)phosphoryl)-L-alaninat
(130mg, 0,216mmol) dugc hoa tan trong hdn hop cla acetonitril (6mL) va nuéc (2mL).
Dung dich natri hydroxit nu6e (2N, 0,5mL) dugc bd sung ting giot trén 5 phut & RT va
hdn hgp phan ing dugc khudy. Sau 2 gio, hdn hop tao ra duge cd trong ap sudt giam va

san phdm du dugc tinh ché bang HPLC trén cot C18 rira giai bing nudc dé cho san
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phim mong mudn dudi dang mudi bis-natri. 'H NMR (400MHz, D>0) 8 7,79 (s, 1H),
6,86 (d, J = 4,7Hz, 1H), 6,80 (d, J = 4,7Hz, 1H), 4,86 (d, J = 5,4Hz, 1H), 4,40 — 4,34
(m, 1H), 4,30 (dd, J= 5,3, 3,0Hz, 1H), 3,75 (qdd, J = 11,6, 4.5, 3,1Hz, 2H), 3,20 (dq, J
— 8.6, 7,1Hz, 1H), 0,86 (d, J = 7,0Hz, 3H). *'P NMR (162 MHz, D20) & 7,30. LCMS
m/z 442,95 [M+H]. HPLC (MeCN 2-98%- gradient H20 v6i chét didu bién TPA 0,1%
trén 8,5 phuat, 1,5mL/phut, Cot: Phenomenex Kinetex C18, 2,6um 1004, 4,6 x 100mm )
tr = 2,694 phut.

B. Hoat tinh khéng virut

Khia canh khac theo sang ché dé cép dén cac phuong phap tre ché su 14y nhiém
virut, bao gom budc dicu tri mAu hodc dbi tugng bi nghi 1 can phai tc ché voi ché

phim theo séng ché.

Theo sang ché cic mau bi nghi 14 chira virut bao gdm cac vat liéu ty nhién hodc
nhan tao nhu céc sinh vét séng; mo hodc nudi céy té bao; cac mau sinh hoc nhu mau vt
liéu sinh hoc (mau, huyét thanh, nuéc tiéu, dich ndo tuy, nude mét, dom, nudc bot, cac
miu md, va mau trong tir); miu phong thi nghiém; dd in, nudce, hodc mau khong khi;
cac miu sinh phdm nhu chét chiét cia t€ bao, dic biét 1a té bao tai t& hop téng hop
glycoprotein mong mudn; va mau tuong ty. Thong thuong mau s& bi nghi ngd chira
sinh vét gy ra sy lay nhiém virut, thuong 1 sinh vat gay bénh nhu virut gy ra khéi u.
Cac miu c6 thé 1a duge chira trong mdi trudong bét ky bao gdm nuéc va hdn hop
nudc/dung mdi hitu co. Cac mAu bao gdm sinh vt séng nhu nguoi, va vat liéu nhan tao

nhu nubi cay té bao.

Néu mudn, hoat tinh khang virut cta hop chét theo sang ché sau khi cho dung
ché phim c6 thé dugc quan sét bang phuong phap bét ky bao gbm cic phuong phap
truc tiép va gian tiép phat hién hoat tinh nay. Cac phuong phéap dinh lugng, dinh tinh,
va ban dinh luong xac dinh hoat tinh nay tAt ca dugc du phong. Thong thuong 12 mot
trong cac phuong phap ra soat duge mo ta & trén duoc ap dung, tuy nhién, phwong phap

khéc bat ky nhu quan sét cac tinh chét sinh Iy cta sinh vét sbng ciing c6 thé 4p dung.

Hoat tinh khang virut cua hop chét theo séng ché c6 thé dugce do sit dung céc
giao thtrc ra soat chudn da biét. Vi dy, hoat tinh khang virut cia hgp chét c6 thé duoc

do st dung giao thirc chung sau day.
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EBOV-GFP: Virut b4o cdo Ebola biéu hién protein huynh quang xanh

EBOV-LUC: Virut b4o cdo Ebola biéu hién luciferaza

MARV-GFP: Virut Marburg biéu hién protein huynh quang xanh

NiV:

NiV-GFP:

NiV-LUC:

HCS:

GFP:

LUC:

Virut Nipah

Virut bao cao Nipah biéu hién protein huynh quang xanh

Virut bao cao Nipah biéu hién luciferaza

, Pinh | g5 | MOL | Hié
Virut Dong t€ bao | dang be (pfu/te | U (Ngay) M| Gia tri
X ao \ thi
tam bao)
EBOV (Zaire) |Hela 0,5 HCS
384 | 4000 2
EBOV (Zaire) |HFF-1 2 HCS
EBOV-GFP Huh-7 GFP
HMVEC-
EBOV-GFP TERT GFP
EBOV-LUC Huh-7 LUC EC50
MARV-GFP  |Huh-7 96 | 10000 0.1 4 GFP
NiV Hela CPE
: HMVEC-
NiV-GFP TERT GFP
. HMVEC-
NiV-LUC TERT LUC
EBOV: Chung virut Ebola luu hanh & Zaire

Anh nbi dung cao (3n mon mién dich ctia virut ebola GP-protein)

Protein huynh quang xanh

Luxiferaza
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CPE Tac dung trén té bao do bang thudc thir cell titer glo (CTG)
Hela: Té bao biéu m6 Hela (ung thu cb tir cung)

HFF-1: Té bao & da bao quy dau clia nguoi

Huh-7: Té bao gan

HVMEC-TERT: Té bao ndi mé mach mau nhé cua nguoi duge lam cho sdng

bang protein xuc tac telomeraza

Vi du 36. Cac thi nghiém vé d6c tinh t& bao va hoat tinh khang virut Ebola

Hoat tinh khang virut cua hop chit 1 va hop chét 9 dugc do khang virut Ebola
(EBOV), virut Marburg (MARV) (Bang 2), va virut Nipah (NiV) (Bang 3) st dung céc
virut béo cdo sao chép ddy du biéu hién luxiferaza hodc protein huynh quang xanh
(GFP) (Uebelhoer, L.S., 2014. AVR; Hoenen, T., 2013. AVR). Hoat tinh khéng virut
khac cta hop chét 1 va hop chét 9 duge do khéang virut Ebola (EBOV), virut Marburg
(MARV) (Bang 2-a), sit dung céc virut bdo cdo sao chép ddy du biéu hién luxiferaza
hodc protein huynh quang xanh (GFP) (Uebelhoer, L.S., 2014. AVR; Hoenen, T., 2013.
AVR). T4t ca cac nghién ciru dugce thuc hién ¢ vat chira mirc an toan sinh hoc 4 (BSL-
4) ¢ trung tam kiém soat va phong ngira bénh (CDC). Céc thi nghiém khéng virut Ebola
dugce thuc hién co ban & té bao n6i mdé mach méu nhd cua nguoi duge lam cho sbng
bang protein xuc tac telomeraza (HMVEC-TERT) va ¢ té bao Huh-7 (Shao, R., 2004,
BBRC). Hoat tinh khang virut Nipah dugc do & té bao HMVEC-TERT va Hela.

Thi nghiém khéng virut dugc thuc hién & cac tdm 96 15. Tam dén muoi phén co
d4c cua hop chit dugc pha loang sd gia pha lodng theo day 3 14n trong moi trudng va
100 uL/15 ctia m&i 14n pha lodng dugc chuyén thanh ba 1an 1én céc tAm chira don 16p té
bao dugc tao mam so bd. Cac tAm dugc chuyén sang vat chira BSL-4 va do pha loang
thich hop cia nguyén liéu virut, truée d6 dugc xac dinh biang phép chudn do va dugc
didu ché trong mdi trudng nudi cly té bao, dugc bd sung vao céc tAm thr nghiém chira
té bao va cac hop chit dugc pha lodng lién tuc. MB&i tAm bao gdm ba 16 té bao bi nhiém
khong dugc didu tri va ba 13 cla té bao chua bi nhiém 1an luot 1a dbi chimg e ché virut
0% va 100%. Sau lay nhiém, cac tAm th@r nghiém U trong 3 dén 4 ngay trong thiét bi &

mdi trudng nudi cdy mod. Sau khi v, sao chép virus dugc do trong thiét bi doc tam hinh
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anh bang huynh quang tryc tiép cho céc virut bdo cdo GFP hodc sau khi bd sung thém
nén luxiferaza cho céc virut bao co luxiferaza. Dbi v6i cac thi nghiém tao ra virut, moi
truong tr té bao bi nhiém dugc loai bd va mot phén duoc st dung dé dinh luong ARN
virut bang phan tng mach polymeraza dinh luong phién ma ngugc (RT-qPCR). Mai
truong con lai lién tuc duge pha lodng va lugng virut truyén nhiém dugc do bang cach
stt dung mdi truong dugce pha lodng dé 1ay nhiém vao cac don 16p té bao moi dé xac
dinh lidu truyén nhidm md do 50% tac dung trén t& bao (TCIDS50) st dung thube thir
Cell TiterGlo (Promega, Madison, WI). D4i véi cac thi nghiém tac dung trén té bao
virut (CPE), kha ning sdng dugc cua t€ bao bi nhiém dugc do st dung thudc thir Cell
TiterGlo.

Phin trim tc ché dugc tinh toan cho mdi ndng do dugce kiém tra twong g véi
cac dbi chimg e ché 0% va 100% va gid tri ECso di v6i mbi hop chit duge x4c dinh
bang hdi quy phi tuyén 1am ndéng do hitu hiéu cia hop chét trc ché su sao chép virut

khoang 50%.

Vi du 37. Té bao EBOV-GFP HMVEC-TERT

Té bao HMVEC-TERT duoc tao mim trong cac tAm 96 15. Tam dén mudi phan
o dic cua hop chét duge pha lodng s6 gia pha lodng theo day 3 l4n trong moi trudng
va 100 uL/13 ctia m3i 14n pha lodng dugc chuyén thanh ba 13n 1én cac tm 96 16 chira
cac don 16p HMVEC-TERT dugc tao mim so bd. Céc tAm duoc chuyén sang vat chia
BSL-4 va do pha lodng thich hop ciia nguyén liéu virut EBOV-GFP, trudc d6 duge xac
dinh bing phép chuin do va dugc didu ché trong mbi trudong nudi chy té bao, dugc bd
sung vao cac tim thir nghiém chitra té bao va cac hop chit dugc pha lodng lién tuc. Mbi
tAm bao goém ba 15 clia té bao bi nhiém khong duoc diéu trj va ba 15 cta té bao khong bi
nhiém 14n luot 1a dbi ching e ché virut 0% va 100%. Sau lay nhidm, cac tAm thir
nghiém dugc U trong 3 dén 4 ngay trong thiét bi 0 mdi trudng nudi cdy md. Sau khi u,
sao chép virus dugc do trong thiét bi doc tAm hinh anh biang huynh quang truc tiép dé
do biéu hién GFP tur virut béo céo. Phan trim tc ché dugce tinh toan cho mdi ndng do
duge kiém tra twong ng voi cac d6i chimg trc ché 0% va 100% va gié tri ECso d6i voi
mdi hop chét duge xac dinh bang hdi quy phi tuyén 1am ndng d¢ hitu hiéu cua hop chét

trc ché su sao chép virut khoang 50%.

Vi du 38. EBOV-GFP Huh-7 t€ bao
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Té bao Huh-7 dugc tao mim trong cic tAm 96 15. Tam dén mudi phén co dac
ctia hop chit dugc pha lodng sb gia pha loang theo day 3 1an trong moi trudng va 100
uL/15 ciia mdi 14n pha lodng duge chuyén thanh ba 14n 18n céc tAm 96 16 chira cac don
16p Huh-7 dugc tao mam so bd. Cac tAm dugc chuyén sang vat chira BSL-4 va do pha
loding thich hop cla nguyén ligu virut EBOV-GFP, truge do duoc xac dinh bang phép
chudn d6 va duge didu ché trong mdi trudng nudi ciy té bao, duge bd sung vao céac tim
thir nghiém chura té bao va cac hop chit dugc pha lodng lién tuc. M&i tAm bao gbém ba
13 ctia t& bao bi nhidm khong duge didu tri va ba 13 cia cac té bao khong bi nhiém lan
Juot 13 dbi chimg @c ché virut 0% va 100%. Sau 1y nhi€m, céc tam thir nghiém duge U
trong 3 dén 4 ngdy trong thiét bi & mdi truong nudi cAy md. Sau khi 4, sao chép virus
duoc do trong thiét bi doc tim hinh anh bang huynh quang tryuc tiép dé do biéu hién
GFP tir virut béo cdo. Phéan tram trc ché duoc tinh toan cho mdi néng d6 duoc kiém tra
twong Gng vdéi cac d6i chimg trc ché 0% va 100% va gia tri ECso d6i v6i mdi hop chit
duoc xac dinh bing hdi quy phi tuyén 1am ndng do hiru hiéu ctia hop chét e ché su sao

chép virut khoang 50%.

Vi du 39. Té bao EBOV-Luc Huh-7

Té bao Huh-7 duge tao mam trong céc tim 96 15. Tam dén mudi phén co dac
cia hop chit dugc pha lodng sb gia pha loang theo day 3 14an trong moi trudng va 100
ul./15 ctia mdi 14n pha lodng duoc chuyén thanh ba 1dn 1én céc tim chta cac don 16p té
bao duogc tao mam so bd. Cac tim duge chuyén sang vat chira BSL-4 va d0 pha loéng
thich hop ctia nguyén ligu virut EBOV-Luc, truéc d6 dugc xac dinh biang phép chuin
do va dugc didu ché trong moi trudng nudi ciy té bao, dugc bd sung vao cac tAm thu
nghiém chua té bao va cac hop chét duogc pha loang lién tuc. M3i tAm bao gbdm ba 15
clia t& bao bi nhidm khong duoc didu tri va ba 13 ciia céc té bao khong bi nhiém lan luot
1a d6i chimg tc ché virut 0% va 100%. Sau lay nhiém, cac tAm th@r nghiém dugc u
trong 3 dén 4 ngdy trong thiét bi 4 moi trudng nudi cdy mo. Sau khi 0, sao chép virus
dugc do trong thiét bi doc tm hinh anh sau khi bd sung thém nén luxiferaza. Phan trim
trc ché duoc tinh toan cho médi ndng do dugc kiém tra tuong Gng voi cac dbi chimg trc
ché 0% va 100% va gid tri ECso d6i voi mdi hop chat dugce xac dinh bang hoi quy phi

tuyén 1am ndng do hitu hiéu cta hop chét tc ché su sao chép virut khoang 50%.

Vi du 40. Té bao MARV-GFP Huh-7
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Té bao Huh-7 dugc tao mam trong cac tAm 96 15. Tam dén mudi phan cd dic
cta hop chit dugc pha lodng sb gia pha loang theo day 3 l4n trong moi trudng va 100
ul/15 ciia mdi 14n pha lodng duge chuyén thanh ba 14n 1én cac tim 96 16 chira cac don
16p Huh-7 dugc tao mam so bd. Cac thm duoc chuyén sang vat chira BSL-4 va do pha
lodng thich hop ctia nguyén ligu virut MARV-GFP, truge d6 dugc xac dinh bang phép
chudn d9 va duge didu ché trong mdi trudng nudi cy té bao, duge bd sung vao cac tim
thir nghiém chutra té bao va cac hop chit dugc pha loang lién tuc. MB&i tm bao gdm ba
15 ctia té bao bi nhiém khong duge didu tri va ba 16 cta céc té bao khong bi nhiém lan
luot 1a dbi chimg trc ché virut 0% va 100%. Sau lay nhiém, cac tAm thtr nghiém duge 0
trong 3 dén 4 ngay trong thiét bi & moi trudng nudi cAy md. Sau khi 1, sy sao chép virus
duogc do trong thiét bi doc tAm hinh anh bang huynh quang truc tiép dé do biéu hién
GFP tir virut bao cdo. Phin trdm &c ché duoc tinh toan cho mdi ndng do duge kiém tra
twong Ung véi cac d6i chimg e ché 0% va 100% va gia tri ECso @bi v6i mdi hop chét
duoc xac dinh bang hdi quy phi tuyén 1am ndéng do hitu hiéu cta hop chét e ché su sao

chép virut khoang 50%.

Vi du 41. Ebola Huh-7 (ARN)

Té bao Huh-7 dugce tao mam trong cac tam 96 13. Tam dén mudi ph?ln cO dac
ctia hop chét dugc pha loang sb gia pha lodng theo day 3 14n trong moi trudng va 100
ul/15 ciia mdi 1an pha lodng dugc chuyén thanh ba 1an 18n céac tAm chira cac don 16p
Huh-7 dugc tao mam so bo. Céc tAm dugc chuyén sang vat chira BSL-4 va do pha
lodng thich hop clia nguyén liéu virut EBOV, truée do dugc xac dinh bang phép chuin
d6 va duoc didu ché trong méi trudng nudi cdy té bao, duge bd sung vio cac tAm thir
nghiém chua té bao va cac hop chét dugc pha loang lién tuc. M&i tAm bao gbdm ba 15
clia t& bao bi nhidm khong duoc didu trj va ba 15 clia céc t€ bao khong bi nhidm 14n luot
la déi chimg te ché virut 0% va 100%. Sau lay nhim, cdc tam thir nghiém duoc U
trong 3 dén 4 ngay trong thiét bi 0 mdi trudng nudi cAy md. Sau khi 0, méi truong tir té
bao bi nhiém dugc loai bd va mot phén dugc st dung dé dinh luong ARN virut béng
phan tmg mach polymeraza dinh lugng phién ma ngugc (RT-gPCR). Phén tram trc ché
duoc tinh toan cho mdi ndng d6 dugc kiém tra twong (g v6i d6i chimg trc ché 0% va
100% va gia tri ECso d6i v6i mdi hop chét duoc xdc dinh bang hoi quy phi tuyén 1am

ndng d6 hitu hiéu cta hop chét tc ché sy sao chép virut khoang 50%.
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Vi du 42. Ebola Huh-7 (San lugng)

Té bao Huh-7 dugec tao mam trong cac tim 96 15. Tam dén mudi phﬁn co dic
cta hop chit dugc pha lodng s6 gia pha lodng theo day 3 14n trong moi trudng va 100
ul/15 cta mdi 1an pha lodng dugc chuyén thanh ba 13n 1én cé4c tAm chira cac don 16p
Huh-7 dugc tao mam so bd. Cac tAm duogc chuyén sang vat chira BSL-4 va d6 pha
lodng thich hop clia nguyén liéu virut EBOV, trude d6 dugc xéc dinh bing phép chuin
d6 va dugc diéu ché trong moi trudong nudi cdy té bao, dugc bd sung vao cac tAm thiy
nghiém chira té bao va cac hop chat duge pha loang lién tuc. M&i tAm bao gbém ba 15
clia & bao bj nhidm khong dugc didu tri va ba 18 cia céc té bao khong bi nhiém lan lugt
1a dbi chimg e ché virut 0% va 100%. Sau lay nhidm, cac tim thir nghiém duoc U
trong 3 dén 4 ngay trong thiét bi & mdi trudng nudi cdy md. Sau khi u, moi truong tir té
bao bi nhim duoc loai bé va dugc pha loidng theo day 10 1in. Lugng virut truyén
nhidm dugc do bing cach sir dung méi trudng duge pha loang dé lay nhiém vao céc
don 16p té bao méi dé x4c dinh lidu truyén nhiém md do 50% tic dung trén té bao
(TCID50) str dung thudc thir Cell TiterGlo (Promega, Madison, WI). Phén tram @c ché
dugc tinh toan cho mdi ndéng do dugc kiém tra twong Gng v6i dbi ching e ché 0% va
100% va gia tri ECso d6i v6i mdi hop chét dugce xac dinh bang hdi quy phi tuyén lam

ndng do hitu hiéu cua hop chét trc ché sy sao chép virut khoang 50%.

Vi du 43. Té bao Ebola HeLa

Hoat tinh khang virut ctia cac hop chét dugc lua chon dugc do khang virut ebola
(EBOV) ching Zaire dugc thuc hi¢n & vat chia mutc an toan sinh hoc 4 (BSL-4) & Vién
Nghién ctru Quéan y Hoa Ky déi v6i cac Bénh lay nhiém (USAMRIID). Té bao Hela
duoc tao mam trong cac tAm 384 15 & 5000 té bao / 16. Hoat tinh khang virut cia mdi
hop chét duge do bén 1an. Tam dén mudi phan cd dic cua hop chét dugc bd sung truc
tiép vao moi trudng nudi cy té bao sir dung may in k¥ thuat s HP300 sb gia pha loﬁrig
theo day 3 lan 2 gid trudce khi 1ay nhidm. Céc tim dugc chuyén sang vét chira BSL-4 va
d6 pha loang thich hop cta nguyén liéu virut, truéce d6 dugc xé4c dinh bang phép chuin
d6 va dugc diéu ché trong moi trudng nudi cdy té bao, dugc bd sung vao céc tAm thir
nghiém chura té bao va cac hop chét duge pha lodng lién tuc. MBbi tAm bao gbém ba 15
ctia té bao bi nhiém khdng duoc didu tri va ba 13 ctia cac té bao khong bi nhiém 1an lugt

1a d6i chung uc ché virut 0% va 100%. Sau liy nhiém, cac tAm th@r nghiém dugc u
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trong 2 ngdy trong thiét bi 0 moi trudong nudi cdy mo. Sau khi 4, té bao duoc c¢b dinh
trong dung dich formalin va su sao chép virut dugc do bang dinh lugng cac muc
glycoprotein Ebola sau khi &n mon mién dich va anh ndi dung cao st dung thiét bi kinh
hién vi ddng tiéu Perkin Elmer Opera. Phin trdm tc ché duge tinh todn cho mdi ndng
d6 duge kiém tra twong Gmg v6i d6i ching trc ché 0% va 100% va gia tri ECso d6i voi
mdi hop chét duge xac dinh bang hdi quy phi tuyén 1am ndng d¢ hitu hiéu cia hop chat

trc ché su sao chép virut khoang 50%.

Vi du 44. Mbi tradome nudi ciy dai thuc bao Ebola

Hoat tinh khang virut ctia cac hop chét duoc lua chon duogc do khang virut ebola
(EBOV) chiing Zaire dugc thuc hién & vat chira mirc an toan sinh hoc 4 (BSL-4) & Vién
Nghién ctru Quén y Hoa Ky d6i v6i cac Bénh 1ay nhiém (USAMRIID). Cac mdi truong
nudi cdy dai thuc bao duge phan 1ap khéi PBMCs ¢ nguoi méi va phan biét & sy c6 mat
cta 5ng/ml GM-CSF va 50uM B-mercaptoetanol. Moi trudong dugc thay ddi mdi 2
ngay va té bao tham gia vao tdm moi trudng nudi cdy mo sau 7 ngdy dugc loai bo bang
EDTA 0,5M trong 1x PBS, dugc ¢d bang ly tAm tai 200 x g trong 10 phut va duge dat
trong céc tAm thi nghiém 384 15 & 40.000 té bao / 15. Hoat tinh khang virut ciia mdi hop
chit duoc do bdn 1in. Tam dén mudi ph?m ¢O dac cda hop chit dugc bd sung tryc tiép
vao mdi trudng cdy té bao st dung may in k§ thuat s6 HP300 sb gia pha lodng theo day
3 14n 2 gi® trude khi 1ay nhidm. Céc tim dugc chuyén sang vat chita BSL-4 va d6 pha
loang thich hop ctia nguyén liéu virut, truée d6 dugce xac dinh bang phép chuén do va
dugc didu ché trong mdi trudong nudi cy té bao, dugc bd sung vao céc tAm thtr nghiém
chira té bao va cac hop chét duge pha loang lién tuc. MB&i tAm bao gdm ba 15 clia té bao
bi nhidm khéng duoc didu tri va ba 15 ctia céc té bao khong bi nhiém lan luot 1a doi
ching e ché virut 0% va 100%. Sau lay nhiém, céc tAm thtr nghiém dugc U trong 2
ngady trong thiét bi 0 moi trudng nudi cdy mé. Sau khi u, té bao dugc cb dinh trong
dung dich formalin va su sao chép virut dugc do bang dinh lugng cac mirc glycoprotein
Ebola sau khi #n mon mién dich va anh ndi dung cao stir dung thiét bi kinh hién vi ddng
tiéu Perkin Elmer Opera. Phan tram tc ché dugc tinh toan cho mdi ndng d6 dugc kiém
tra twong Gng v6i déi chimg tc ché 0% va 100% va gia tri ECso dbi voi méi hop chit
duoc xéc dinh bang hdi quy phi tuyén 1am ndng do hiru hiéu cta hgp chét e ché su sao

chép virut khoang 50%.
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Vi du 45. Té bao Nipah-GFP HMVEC-TERT

Té bao HMVEC-TERT dugc tao mam trong cic tdm 96 16. TAm dén mudi phan
o dic cua hop chét dugc pha lodng s6 gia pha lodng theo day 3 14n trong moi trudng
va 100 uL/18 ctia mdi 14n pha lodng dugc chuyén thanh ba 1an 1én céac tAm 96 15 chta
cac don 16p HMVEC-TERT dugc tao mam so bo. Cac tAm duge chuyén sang vét chua
BSL-4 va do pha lodng thich hgp cta nguyén ligu virut NiV-GFP, trudce d6é duoc xéc
dinh bing phép chuin do va dugc diéu ché trong moi trudng nudi chy té bao, dugc bd
sung vao cac tAm thtr nghiém chuia té bao va céc hop chét duge pha lodng lién tuc. Mai
thm bao gdm ba 13 ciia t& bao bi nhidm khong dugc diéu trj va ba 18 cua cac té bao
khong bi nhiém 1an luot 12 d6i chimg trc ché virut 0% va 100%. Sau lay nhiém, cac tAm
thtt nghiém dugc 1 trong 3 dén 4 ngay trong thiét bi G mdi trudng nudi cdy mo. Sau khi
0, su sao chép virus dugce do trong thiét bi doc tAm hinh anh bang huynh quang truc tiép
dé do biéu hién GFP tir virut b4o céo. Phan trim (e ché dugce tinh toan cho mdi néng do
duoc kiém tra tvong tng voi cac déi chimg e ché 0% va 100% va gid trj ECso d6i véi
mdi hop chit duge x4c dinh bang hdi quy phi tuyén 1am ndng d6 hitu hiéu cua hop chét

trc ché su sao chép virut khoang 50%.

Vi du 46. NiV-Luc HMVEC-TERT

Té bao HMVEC-TERT dugc tao mim trong cc tim 96 15. Tam dén muoi phan
o dic cua hop chéit dugc pha lodng sd gia pha lodng theo day 3 14n trong moi trudng
va 100 uL/15 ctia mdi 14n pha loang dugc chuyén thanh ba 14n 1én céac tAm chira cac don
16p té bao duge tao mim so bd. Cac tim dugc chuyén sang vit chita BSL-4 va do pha
lodng thich hgp cua nguyén li¢u virut Niv-Luc, trudc d6 duoc xac dinh bang chuén do
va duge didu ché trong mdi trudong nudi chy té bao, dugc bd sung vao cac tAm thir
nghiém chua té bao va cac hop chét dugc pha loang lién tuc. MB&i tAm bao gdm ba 16
ctia t& bao bi nhiém khong duoc diéu tri va ba 16 clia cac té bao khong bi nhiém 1an luot
1 ddi chimg tc ché virut 0% va 100%. Sau ldy nhiém, céc tAm thir nghiém dugc U
trong 3 dén 4 ngay trong thiét bi G mdi truong nudi cAy md. Sau khi U, sy sao chép virus
duogc do trong thiét bi doc t4m hinh anh sau khi bd sung thém nén luxiferaza. Phan trim
tic ché dugc tinh toan cho mdi ndng do dugc kiém tra tuong Gng véi dbi chung tc ché
0% va 100% va gid tri ECso dbi v6i mdi hop chét duge xéc dinh bang hoi quy phi tuyén

lam ndng do6 hitu hiéu cta hop chét tc ché sy sao chép virut khoang 50%.
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Vi du 47. NiV Hela (San luong)

Té bao Hela dugc tao mam trong cac tAm 96 15. Tam dén mudi phén cO dic clua
hop chét duge pha lodng s6 gia pha loang theo day 3 14n trong moi trudong va 100 ul/16
ctia mdi 14n pha lodng dugc chuyén thanh ba 1dn 1én cac tAm chira cac don 16p t€ bao
Hela dugc tao mam so bo. Cac tdm dugc chuyén sang vat chira BSL-4 va d pha loang
thich hop ctia nguyén liéu virut Niv, truéc d6 duge xac dinh bing chuin do va duogc
didu ché trong mdi trudng nudi chy té bao, dugc bd sung vao céc tAm thir nghiém chira
t bao va céc hop chit dugc pha lodng lién tuc. Mdi tim bao gom ba 16 ciia té bao bi
nhiém khong dugc diéu tri va ba 15 ctia cac té bao khong bi nhiém 1an luot 14 dbi chung
Grc ché virut 0% va 100%. Sau lay nhiém, céc tAm thir nghiém dugc U trong 4 ngay
trong thiét bi 4p moi trudng nudi cAy md. Sau khi 0, moi trudng tr té bao bi nhiém
duoc loai bé va dugc pha lodng theo day 10 1in. Lwong 1ay nhiém virut truyén nhiém
dugc do biang cach sit dung mdi truong duge pha loang dé 1ay nhiém vao cac don 16p té
bao méi dé xéac dinh lidu truyén nhi€ém mo do 50% tac dung trén té bao (TCID50) st
dung thubc thir Cell TiterGlo (Promega, Madison, WI). Phéan trim (e ché dugc tinh
toan cho mdi ndng do dugc kiém tra twong Gng véi dbi chung trc ché 0% va 100% va
gia tri ECso d6i v6i mdi hop chit dugc xdc dinh bang hdi quy phi tuyén 1am ndng dd

hitu hiéu cta hop chit trc ché su sao chép virut khoang 50%.

Vi du 48. Niv Hela (ARN)

Té bao Huh-7 dugc tao mam trong cic tdm 96 15. Tam dén mudi phén co dac
ctia hop chit duge pha loang sd gia pha lodng theo day 3 ]4n trong moi trudng va 100
ul/15 ctia mdi 1an pha lodng dugc chuyén thanh ba 14n 1én c4c tAm chira cac don 16p té
bao Hela dugc tao mam so bd. Céc tAm duoc chuyén sang vat chira BSL-4 va d0 pha
logng thich hop ciia nguyén li¢u virut Niv, trudc d6 duge xac dinh béng chuin do va
duoc didu ché trong moi trudng nudi cy té bao, dugc bd sung vao céc tAm thtr nghiém
chira té bao va cac hop chét duge pha loang lién tuc. MB&i tAm bao gdm ba 16 cta té bao
bi nhiém khong dugc didu tri va ba 1 cua cac té bao khong bi nhidm 14n luot 14 dbi
ching ac ché virut 0% va 100%. Sau lay nhiém, céc tAm thtr nghiém dugc U trong 3
dén 4 ngay trong thiét bi & moi trudng nudi cdy md. Sau khi 4, moi truong tir té bao bi
nhiém dugc loai bé va mot phﬁn duoc st dung dé dinh luong ARN virut bang phan ting

mach polymeraza dinh lwong phién ma ngugc (RT-gPCR). Phan tram wc ché dugc tinh
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toan cho mdi ndng do dugc kiém tra twong Umg véi dbi chung trc ché 0% va 100% va
gia tri ECso d6i v6i mdi hop chat duge xac dinh béng hdi quy phi tuyén lam ndng o

hitu hiéu cta hop chét trc ché su sao chép virut khoang 50%.
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Bang 2: Thi nghiém khéng virut Ebola va Marburg

ECso (nM)
. . Tao | Biéu hién khang thé
Thi nghiém Virut béo céo ARN| _
ra (4nh ndi dung cao)
: EVOV-|MARV-
Virut EBOV-GFP Luc GFP Ebola
£, |HMVEC-| Huh- : .
Dong té bao TERT 7 Huh-7 | Huh-7 Huh-7 Hela | DPai thuc bao
Hop chét 1 771 1492 | 3126 | 1726 |ND | ND [>20.000| >20.000
Hop chét 9 121 90 | ND | ND | 1 [1029| 290 501
(R)-Dér}g phan
khong doi quang| 62 70 | ND ND |ND | ND
cia Hop chat 9
(S)-Df“)qg phéan
khong ddi quang
ctia Hop chdt9 | 40 81 | ND | ND |ND|ND
(Hop chét 32)
Hop chét 10
Hop chit 15 630 | 271 | ND | ND |ND|ND
Hop chét 21 905 270
Hop chit 22 ND |[ND | ND | ND |ND| ND
Hop chét 23 458 1650 | 243.350
Hop chét 24
Hop chit 25
£ 970.
Hop chat 26 283 1180 1180
Hop chét 27 82 182
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Hop chét 28 102

975

120

Hop chit 29

Hop chét 30

Hop ch4t31 | 11061

>20.000

1230

EBOV-GFP: Virut Ebola biéu hién gen bdo cdo GFP
EBOV-Luc: Virut Ebola biéu hién gen bao céo luxiferaza
MARV-GFP: Virut Marburg biéu hién gen bao cao GFP

Ebola: Chung virut Ebola 2014
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Bang 2-a: Céc thi nghiém khang virut Ebola va Marburg

ECso (nM)
, _ Tao | Biéu hién khang thé
Thi nghiém Virut bdo céo ARN| " ° )
ra (4nh ndi dung cao)
. EVOV-|MARV-
Virut EBOV-GFP Luc GFP Ebola
. .ti.  |HMVEC-|Huh- . .
Dong te bao TERT 7 Huh-7 | Huh-7 Huh-7 Hela |Dai thuc bao
Hop chit 1 771 |1492| 3126 | 1726 | ND | ND |>20.000| >20.000
Hop chit 9 121 90 | ND | ND | 1 [1029290,270| 501,70
(R)-Dong
dli’}.‘an khong | 6> | 70 | ND | ND |ND|[ND | 210 112
01 quang cua
hop chit 9
(S)-Dong phén
khong doi
quang ciahop| 40 81 | ND | ND |ND|ND | 100 87
chat 9
(Hop chét 32)
Hop chét 10 3200
Hopchit15 | 630 |[271| ND | ND |ND|ND | 520 501
Hop chét 21 | 905, 473 270
Hopchit22 | ND |ND | ND | ND |ND|ND | 11570
£ 1650,
Hop chdt23 | 458 Leas 243,350,297
Hop chit 24 785
Hop chit 25 6720
Hop chdt26 | 283 970, | 1180, 1290
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1180,
1103
Hop chit 27 82 182
Hop chit 28 102 975, 682 120
Hop chit 29 275
Hop chat 30 | 11061 >20000 1230
% >20.000,
Hop chat 31 ~10000
EBOV-GFP: Virut Ebola biéu hién gen bao cao GFP
EBOV-Luc: Virut Ebola biéu hién gen béo céo luxiferaza
MARV-GFEP: Virut Marburg biéu hién gen bao cdo GFP
Ebola: Chung virut Ebola 2014
Bang 3: Céc thi nghiém khéng virut Nipah va Hendra
ECso (nM)
Thi nghiém Virut bao céo CPE | Taora
Virut NiV GFP NiV Luc NiV
Dong té bao HMVEC-TERT Hela
Hop chit 1 13420 3500 1484 | 1000
Hop chit 9 60 30 ND | ND

NiV GFP: Virut Nipah biéu hién gen béo cao GFP
NiV-Luc: Virut Nipah biéu hién gen béo céo luxiferaza

NiV: Virut Nipah
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T4t ¢ cac 4n phim, bing sang ché va tai liéu bang sang ché dugc trich dan &
trén trong ban mo ta nay dugc két hop bang cach tham khao trong ban md ta nay, cling
nhu duge két hop bang cach tham khao riéng r&.

Sang ché di dugc mo ta c¢6 tham chiéu dén cac phuwong 4n va phuong phap cu
thé va dugc uu tién khac nhau. Tuy nhién, nguoi c6 hiéu biét trung binh trong linh vuc
s& hiéu rang nhidu cai bién va thay ddi ¢6 thé duoc thuc hién trong khi van niam trong

pham vi cia sang che.

-144-



38835

Yéu cau bao hd

1. Hop chét duge chon tir nhém bao gom:
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hogc mudi dugc dung hodc hydrat ciia ching.

2. Duoc phém chira Iwgng c6 hiéu qua didu tri cta hop chét theo diém 1, hodc mudi

dugc dung hodc hydrat cua nd.

3. Duoc phém theo diém 2, trong d6 duoc phém nay con chtra it nhét mot chét diéu tri

bénh khac.

4. Dugc phém theo diém 3, trong do6 it nhit mot chét diéu tri bénh khac 13 ribavirin,
palivizumab, motavizumab, RSV-IGIV (RespiGam®), MEDI-557, A-60444, MDT-637,
BMS-433771, amiodaron, dronedaron, verapamil, Ebola Convalescent Plasma (ECP),
TKM-100201, BCX4430 ((2S,3S,4R,5R)-2-(4-amino-5H-pyrrolo[3,2-d]pyrimidin-7-
yl)-5-(hydroxymetyl)pyrolidin-3,4-diol), favipiravir (cling biét dudi dang T-705 hodc
Avigan),T-705 monophosphat, T-705 diphosphat, T-705 triphosphat, FGI-106 (1-N,7-
N-bis[3-(dimetylamino)propyl]-3,9-dimetylquinolino[8,7-h]quinolon-1,7-diamin), JK-
05, TKM-Ebola, ZMapp, rNAPc2, VRC-EBOADC076-00-VP, OS-2966, MVA-BN
filo, brincidofovir, vacxin ebola trén co s& vecto adenovirut Vaxart 5, Ad26-ZEBOV,
vacxin FiloVax, GOVX-E301, GOVX-E302, chit e ché diém vao cta virut ebola
(chat e ché NPC1), hoic rVSV-EBOV hoic hdn hop cla ching.

5. Dugc phdm theo didm 3, trong d6 it nhit mot chét didu tri bénh khéc 1a ZMapp.
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