(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0052286

(51)202201 COTD 487/04; AG61K 31/53; A61P31/12 (13) B

(21) 1-2022-08480 (22) 23/06/2021

(86) PCT/US2021/038645 23/06/2021 (87) WO 2021/262826 30/12/2021

(30) 63/043,349 24/06/2020 US; 63/139,648 20/01/2021 US

(45) 27/10/2025 451 (43) 25/05/2023 422A

(73) GILEAD SCIENCES, INC. (US)
333 Lakeside Drive, Foster City, California 94404, United States of America

(72) BYUN, Daniel H. (US); CHUN, Byoung-Kwon (KR); CLARKE, Michael O. (US);
JANSA, Petr (CZ); KALLA, Rao V. (US); KOLTUN, Dmitry (US); MACKMAN,
Richard L. (GB); PERRY, Thao D. (US); SIEGEL, Dustin S. (US); SIMONOVICH,
Scott P. (US).

(74) Coéng ty TNHH Tam nhin va Lién danh (VISION & ASSOCIATES CO.LTD.)

(54) CHAT TUONG TU 1'-XYANO NUCLEOSID VA CHE PHAM DUGQC CHUA NO



(21) 1-2022-08480

(57) Céc hop chit c6 Cong thirc (I) va cac hop chét noi trén dé st dung riéng hoic sir
dung két hop véi thube bd sung, va ché phém duogc cua céc hop chét néi trén dé diéu tri

nhiém vi rat déu dugc dé xuat.


CVH140
Textbox
(57)

CVH140
Textbox
(21)    1-2022-08480


52286 1/370

Linh vire k§ thuit dwoc dé cap
[0001] Sang ché @& cap dén chit twong tu 1°-cyano nucleoside va ché phdm cua ching.
Tinh trang k§ thuét ciia sing ché

[0001A] Pon xin cdp bing sing ché nay yéu ciu quyén wu tién ddi véi Pon xin cp
bang sang ché tam thoi Hoa Ky s 63/043,349 dugc ndp vao ngay 24 thang 6 nam 2020,
va Pon xin cdp bang sang ché tam thoi Hoa Ky s6 63/139,648 duge ndp vao ngay 20
thang 1 ndm 2021, toan bd ndi dung cta ca hai don nay duogc két hop vao ban mo ta nay
cho moi muc dich.

[0002] Cén c6 cac ché phim va phuong phap diéu tri nhidm vi rt, vi du nhu nhiém
Paramyxoviridae, ~ Pneumoviridae, Picornaviridae, Flaviviridae, Filoviridae,
Arenaviridae, Orthomyxovirus va Coronaviridae. Sing ché dugc thuc hién nhim giai

quyét nhimg nhu cAu ndy va cac nhu ciu khéc.
Ban chat ky thuat ciia sang ché

[0003] Don xin cip bing sang ché nay dé cap dén hop chit c6 Cong thic I:

s 0= E"“O‘\CYBazo
R \O NH "ICN

3B 3A N >
R™ R R0 OR!

Cong thte I,

hodc mubi dugc dung cua né, trong dé

mdi R! va R? doc 1ap 1a H, -(CO)Ci-Cs alkyl hoiic ((CO)OC;-Cs alkyl,
trong d6 —(C(0)C1-Cs alkyl hodc —(CO)OC1-Cs alkyl dugc thay thé tiy v bing
nhém NHj; hodc

R! va R? dugc két hop dé tao thanh -CO-, -CO-CO-, hoic -C(O)-
C(R*)(R'B)-C(0)-; trong d6 mdi R'* va R'B doc 1ap 1a H hodc C1-Cs alkyl;
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R3A 1a H hodc C1-Cs alkyl; trong d6 C1-Cs alkyl dwoc thay thé tiy v bang
-OH hodc phenyl;

R3B 1a H hoic C;-Cs alkyl; va

R*1a (i) Ci-Cs alkyl, (ii) <(CRR’CR"RM0)mR 12, (iii) C3-Cio cycloalkyl,
(iv) heterocyclyl c6 tir 4 dén 6 canh vong chua tir 1 dén 3 di nguyén tt duoc
chon doc 1ap tir N, O va S, hodc (v) heteroaryl c6 tir 5 dén 6 canh vong chira tir
1 dn3dj nguyén ti dugc chon ddc 1ap tir N, O va S; trong dé Ci-Cs alkyl, Cs-
C1o cycloalkyl, heterocyclyl c6 tir 4 dén 6 canh vong, hoic heteroaryl cé tir 5
dén 6 canh vong dugc thay thé tiy ¥ bang mot hodc hai nhém R*A; trong d6

mdi R* doc 1ap 1a Ci-C; alkyl, C1-Cs alkoxy, Ci-Cj haloalkyl, Cs-

C1o cycloalkyl, C6-Cio aryl, hodic heterocyclyl c¢6 tir 4 dén 6 canh vong

chira tir 1 dén 3 dj nguyén ti dugce chon doc 1dp tr N, O va S; trong d6 Cs-

C1o cycloalkyl, C6-C1o aryl, hodic heterocyclyl c6 tir 4 dén 6 canh vong

duoc thay thé ty ¥ bing mot hodc hai nhém thé duge chon doc lap tir

nhém bao gdm C1-Cs alkyl, halo, C1-Cs haloalkyl va C1-Cs alkoxy;

6A _RBA
RB N~ R N
7A
\ N ~ N/) \ N ~ N/) N X N
Bazo la , s hodc R™®  trong d6

R®1a -N(H)R®A; va

mbi R%, R7 va R doc 14p 1a H hoic -CH2OP(O)(OH)z;

Ar 12 C6-C1o aryl hodc heteroaryl c6 tir 5 dén 10 canh vong chira mot, hai
hodc ba di nguyén tr dugc chon tr nhoém bao gém O,Nvas;

nlao, 1, 2, hoac 3;

mdi R® doc 1ap 1a halo, cyano, C1-Cs alkyl, C1-Cs haloalkyl, C3-Cs
cycloalkyl, Ci-Cs alkoxy, C3-C¢ cycloalkoxy, -COOR’A, -SO;R,
heterocycloalkyl c¢6 tir 4 dén 6 canh vong chtra mot, hai hodc ba di nguyén
tir dugce chon tir N, O va S, hodc heteroaryl c6 tir 5 dén 6 canh vong chua
mét, hai hodc ba di nguyén t&r dugc chon tr N, O va S; trong dé Ci-Cs
alkyl, Ci-Cs haloalkyl, C3-Cs cycloalkyl, C3-C¢ cycloalkoxy, Ci-Cs
alkoxy, heterocycloalkyl c6 tir 4 dén 6 canh vong va heteroaryl c6 tir 5 dén

6 canh vong dugc thay thé tily y bing mét hodc hai nhém R; hodc
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hai nhom RS trén cac nguyén tir cacbon lién ké duge lién két dé tao
thanh Cs-Cs cycloalkyl;

R3A 14 C1-Cs alkyl;

mdi R doc 14p 1a -OH, -OR’*, -COOR’¢ va -NHCOOR®?;
trong d6 R3C 1a C1-Cs alkyl va RP 14 C1-C; alkyl dwgc thay thé tuy y
bing nhém phenyl;

mdi R8, R?, R1%, R va R1? @oc 14p 1a H hodc Ci-Cs alkyl;
mlal, 2,3, 4hoac 5;
v6i didu kién la khi R' va R? déu 1a H thi:
(1) nla 1, 2 hodc 3; hoac
(ii) R*l1aCi-Cs alkyl dugc thé bang mot hodc hai nhém duge
chon doc 1ap tr Ci-Cs alkoxy, C1-Cs haloalkyl, C3-Cio
cycloalkyl, Cs-Cio aryl, hodc heterocyclyl c6 tir 4 dén 6
canh vong chira tir 1 dén 3 di nguyén tir dugc chon doc
laptr N, O va S;
trong d6 C3-Cio cycloalkyl, C¢-Cio aryl, hodc
heterocyclyl c¢6 tir 4 dén 6 canh vong dugc thay thé tiy
y béng mot hodc hai nhém thé duge chon ddc lap tu
nhoém bao gém C1-Cs alkyl, halo, C1-Ce haloalkyl va C;-
Cs alkoxy; hodc
(iii) R*1a (a) «(CR®R’CR!’R!'0),R %, (b) C3-Cio cycloalkyl
don vong dugc thay thé bang mot hodc hai nhom R*A,
(¢) C3-Cio cycloalkyl hai vong, (d) heterocyclyl co tir 4
dén 6 canh vong chira tir 1 dén 3 di nguyén tir duoc chon
ddc 1ap tr N, O va S, hodc (e) heteroaryl ¢6 tir 5 dén 6
canh vong chira tir 1 dén 3 di nguyén t& dugc chon ddoc
lapte N, O va S;
trong d6 C3-Cio cycloalkyl hai vong, heterocyclyl cé tu
4 dén 6 canh vong, hodc heteroaryl c6 tu 5 dén 6 canh
vong dugc thay thé tiy ¥ bang mot hodc hai nhom R*A;

hoac
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,RGA
N’RGA N
\ N‘N/) N\N
(iv) Bazola ™ hoic R7®

[0004] Theo mot s6 phuwong an, sang ché dé xuat ché phim duogc bao gdbm hop chét
dwoc dé xuét trong tai liéu nay, hodc mudi duge dung ctia ching.

[0005] Theo mot sé phuong 4n, sang ché dé xudt phuong phap diéu tri hodc phong ngira
viéc nhifm vi rat & ngudi can duge diéu tri, trong d6 phuong phap niy bao gbdm budc
st dung cho nguoi hop chét theo sang ché, hoiic mudi duge dung cda no.

[0006] Theo mot sb phuong an, sang ché dé xuat phurong phép san xudt duoc pham dé
diéu tri hodc phong ngira viéc nhiém vi rt & ngudi can dugc diéu tri, dwgc dic trung &
chd bao gbm budc sir dung hop chét theo sang ché, hoic mudi dugc dung ctia né.
[0007] Theo mét sé phuong 4n, sang ché dé xuat viéc sir dung hop chit theo sang ché,
hoic mudi duge dung cia nd, dé san xuét dugc phém diéu tri hodc phong nglra viéc
nhiém vi rit & ngudi cAn dugc diéu tri.

MG ta chi tiét sang ché

I. TONG QUAT

[0008] Sang ché noi chung lién quan dén cac phwong phap va hop chit dé diéu tri hoic
phong ngira nhiém vi rat, vi du: nhiém paramyxoviridae, pneumoviridae,
picornaviridae, flaviviridae, filoviridae, arenaviridae, orthomyxovirus va coronaviridae
(bao gdm nhung khong giéi han & MERS, SARS va SARS-CoV-2).

I1. PINH NGHIA

[0009] Trir khi cé quy dinh khac, cac thudt nglt va cum tir sau day khi dugc st dung
trong tai liéu nay déu duogc du kién c6 nhiing y nghia sau:

[0010] Khi duoc st dung trong tai liéu nay, “hop chét theo sang ché” hodc “hop chét
¢6 Cong thue I” ¢6 nghia 12 hop chit c6 Cong thic I, hodc mudi duge dung ciia nod.
Twong tw, ddi v6i cc cht trung gian c6 thé phan 1ap, cum tir “hop chét c6 Cong thirc
(s6)” c6 nghia 1 hop chét c6 cong thire d6 va cac mudi duge dung ciia no.

[0011] “Alkyl” dung dé chi chudi hydrocacbon no khéng phan nhanh hodc ¢ nhanh.
Vi du: nhom alkyl ¢6 thé c6 tir 1 dén 20 nguyén tir cacbon (tizc I C1-Cap alkyl), tir 1 dén
8 nguyén tir cacbon (fikc la C1-Cg alkyl), tir 1 dén 6 nguyén tir cacbon (titc la C1-C alkyl)
hodc tir 1 dén 3 nguyén tir cacbon (ke la Ci-C alkyl). Vi du vé cac nhom alkyl phi hop
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bao goém, nhung khong chi giéi han &, metyl (Me, -CH3), etyl (Et, -CH2CH3), 1-propyl
(n-Pr, n-propyl, -CH,CH,CH3), 2-propyl (i-Pr, i-propyl, -CH(CHs)2), 1-butyl (n#-Bu, n-
butyl, -CH,CH2CH,CHz), 2-metyl-1-propyl (i-Bu, i-butyl, -CH2CH(CH3)2), 2-butyl (s-
Bu, s-butyl, -CH(CH3)CH2CH3), 2-metyl-2-propy! (¢-Bu, t-butyl, -C(CH3)3), 1-pentyl
(n-pentyl, -CH2CH,CH,CH,CH3), 2-pentyl (-CH(CHs3;)CH,CH2CHs), 3-pentyl (-
CH(CH,CH3),),  2-metyl-2-butyl  (-C(CH3).CH2CH3),  3-metyl-2-butyl (-
CH(CH3)CH(CH3)2), 3-metyl-1-butyl (-CH2CH,CH(CH3),), 2-metyl-1-butyl (-
CH,CH(CH3)CH:CH3), I-hexyl  (-CH,CH,CH2CH,CH2CHs),  2-hexyl - (-
CH(CH3)CH,CH,CH,CH3), 3-hexyl (-CH(CH2CH3)(CH2CH2CH3)), 2-metyl-2-pentyl
(-C(CH3),CH,CH,CH3), 3-metyl-2-pentyl (-CH(CH3)CH(CH3;)CH2CHs), 4-metyl-2-
pentyl (-CH(CH3)CHCH(CH3)2), 3-metyl-3-pentyl (-C(CHs3)(CH2CH3)2), 2-metyl-3-
pentyl (-CH(CH,CH3)CH(CH3)2), 2,3-dimetyl-2-butyl (-C(CH3)2CH(CH3)2), va 3,3-
dimetyl-2-butyl (-CH(CH3)C(CH3)s.

[0012] “Alkoxy” cé nghia la mdt nhom cé cong thire —O-alkyl, trong d6 mot nhom
alkyl, theo dinh nghia & trén, dugc gin vao phin tir me thong qua mot nguyén tir oxy.
Phén alkyl ctia nhom alkoxy c6 thé c6 1 dén 20 nguyén tix cacbon (#zc la C1-Cao alkoxy),
1 dn 12 cacbon nguyén tir (fikc la C1-Cia alkoxy), 1 d¢én 8 nguyén tir cacbon (téc la Ci-
Cs alkoxy), 1 dén 6 nguyén tir cacbon (fitc la C1-Cs alkoxy), hodc 1 dén 3 nguyén tir
cacbon (fic la C1-Cs alkoxy). Vi du vé cac nhom alkoxy phit hop bao gdm, nhung khong
gi6i han ¢, metoxy (-O-CH 3 hodc —OMe), etoxy (-OCH2CHj3 hodc -OEt), t-butoxy (-O-
C(CH3)3 hodc —OtBu) va tuong tu.

[0013] “Haloalkyl” 1a nhom alkyl, theo dinh nghia & trén, trong d6 mdt hodc nhiéu
nguyén t hydro cia nhoém alkyl duge thay thé bang mot nguyén tir halogen. Phan alkyl
ctia nhom haloalkyl ¢6 thé ¢6 1 dén 20 nguyén tir cacbon (tizc la Ci-Cao haloalkyl), 1
dén 12 cacbon nguyén ti (tikc la C1-Ciz haloalkyl), 1 dén 8 nguyén ti cacbon (tiéc la Ci-
Cs haloalkyl), 1 dén 6 nguyén tir cacbon (tic la Ci-Ce alkyl) hodc 1 dén 3 nguyén tir
cacbon (fitc la C1-Cs alkyl). Vi du vé& cac nhom haloalkyl phi hop bao gdm, nhung
khong giéi han, -CF3, -CHF., -CFH,, -CH2CF3 va tuong tu.

[0014] “Aryl” c6 nghia 1a gbc hydrocacbon thom duoc tao ra bang cach loai bé mot
nguyén tir hydro khoi mét nguyén tir cacbon don ctia hé théng vong thom me. Vi du:
nhom aryl ¢6 thé c6 tir 6 dén 20 nguyén tir cacbon, tir 6 dén 14 nguyén tir cacbon, hodc

tir 6 dén 10 nguyén tir cacbon. Cac nhom aryl dién hinh bao gdm, nhung khong gi6i han
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g, cac gbe c6 ngudn gbe tir benzen (vi du: phenyl), benzen dugc thé, naphthalene,
anthracene, biphenyl, va céc chit twong tu.

[0015] “Cycloalkyl” ding dé chi nhom alkyl mach vong bdo hoa hodc mdt phan bio
hoa ¢6 mot vong don hoidc nhidu vong bao gdm hé théng vong fused (dung hop), bridged
(bic cAu) va spiro (xodn). Nhu dugc st dung trong tai lidu ndy, cycloalkyl ¢6 tir 3 dén
20 nguyén tir cacbon mach vong (nghia la Cs.20 cycloalkyl), 3 dén 12 nguyén tr cacbon
mach vong (nghia 12 Cs.12 cycloalkyl), 3 d&én 10 nguyén tir cacbon mach vong (nghia 13
Cs.10 cycloalkyl), 3 dén 8 nguyén tir cacbon mach vong (nghia 1a Cs.s cycloalkyl), 3 dén
6 nguyén tir cacbon mach vong (nghia 1a Cs.s cycloalkyl). Vi du vé nhém cycloalkyl bao
gdm cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl va cyclooctyl.
[0016] “Heterocycle” hodc “heterocyclyl” ding dé chi nhém alkyl mach vong bio hoa
hodc khong bao hoa, vdi mot hodc nhiéu di nguyén t& mach vong dugce chon dcf)c; 1ap tu
nito, oxy va luu huynh. Heterocycloalkyl ¢6 thé 1a mot vong don hodc nhiéu vong trong
d6 nhiéu vong c6 thé c6 dang dung hop, béc ciu hodc xodn. Nhu dugc sir dung trong tai
liéu nay, heterocyclyl ¢6 tir 3 dén 20 nguyén tir mach vong (tic 14 heterocyclyl c6 3 dén
20 canh vong), 3 dén 12 nguyén tir mach vong (tirc 13 heterocyclyl c¢6 3 dén 12 canh
vong), 3 dén 10 nguyén tr mach vong (tirc 13 heterocyclyl c6 3 dén 10 canh vong), 3
dén 8 nguyén tr mach vong (tirc 1 heterocyclyl c6 3 dén 8 canh vong), 4 dén 12 nguyén
tir cacbon mach vong (ttrc 13 heterocyclyl c6 4 dén 12 canh vong), 4 dén 8 nguyén ti
mach vong (tuc 12 heterocyclyl c¢6 4 dén 8 canh vong), hoic 4 dén 6 nguyén tr mach
vong (tirc 12 heterocyclyl c6 4 dén 6 canh vong). Vi du vé nhém heteroxyclyl bao gdm
pyrolidinyl, piperidinyl, piperazinyl, oxetanyl, dioxolanyl, azetidinyl va morpholinyl.
[0017] Thuit ngit “dugc thay thé thy ¥ dung dé chi mot gbc cu thé cta hop chét c6
Céng thire I (vi du: nhom aryl dugc thay thé tiy y) dung dé chi mot gdc trong d6 tat ca
c4c nhom thé 13 hydro hodc trong d6 mot hodc nhiéu hydro cta gbc c6 thé dugc thay thé
béng cac nhom thé duoc liét ké.

[0018] Trir khi c6 quy dinh khéac, cac nguyén tir cacbon clia cac hop chét c6 Cong thirc
[ duge du kién c6 hoa tri bdn. Néu trong mét s6 biéu dién céu tric hoa hoc, nguyén tix
cacbon khong c6 du sb lugng cac bién thé dugc gan vao dé tao ra hoa tri bén, thi cac
nhém thé cacbon con lai cin thiét dé tao nén hoéa tri bdn s& dugc gia dinh 14 hydro.
[0019] Thuat ngit “diéu tri”, nhu dugc st dung trong tai li¢u nay, trur khi c¢6 chi dinh

khac, c6 nghia la dao ngugc, lam gidm bét, tc ché su tién trién hodc phong ngira roi
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loan hay tinh trang ma thudt ngtt d6 4p dung, hodc mot hodc nhiéu triéu chung cua rbi
loan hay tinh trang d6. Thuat ngit "phuong phap diéu tri", nhu dwgc st dung trong tai
liéu nay, dung dé chi hanh dong diéu tri, vi "diéu tri" duoc dinh nghia ngay & trén.
[0020] Thuét ngit “lugng c6 hidu qua diéu tri”, nhu duge sir dung trong tai lidu nay, 1a
luong hop chit c6 Cong thirc I ¢6 trong ché phdm dwoc mo ta trong tai liéu nay can thiét
@& cung cip mot luong thude mong mubn trong dich tiét va mo ciia dudng thé va phdi,
hoic theo cach khéc 12 trong mau ctia dbi trong cn duge didu tri dé tao ra dép Gmg sinh
ly theo du doan hodc tao ra hi¢u qua sinh hoc mong muén khi ché phém dé duoc st
dung theo duong dung da chon. Luong chinh x4c s€ phu thudc vao nhiéu yéu td, vi du
nhu hop chét cu thé ¢6 cong thire I, hoat tinh cu thé ctia ché pham, thiét bi phan phdi
dwoc st dung, dic tinh vét Iy ciia ché pham, muc dich st dung, ciing nhu nhiing can
nhic cta bénh nhan nhu mic d6 nghiém trong cia tinh trang bénh, su hop tac clia bénh
nhén, v.v., va ¢ thé d& dang dugc xac dinh bdi mdt ngudi co trinh do trong nganh dua
trén thong tin duge cung cdp trong tai liéu nay.

[0021] Thuat ngit "cacbon lién k&" nhu duoc st dung trong tai liéu nay ding dé chi cac

HHHHHH
4 X2

H75 3 1H
nguyén tir cacbon lién tiép gan truc tiép v6i nhau. Vidu: trong H HH H  Civa
Ca 14 céc nguyén tir cacbon lién k&, C, va Cs 12 cac nguyén tir cacbon lién k&, C; va Cq

la cac nguyén tr cacbon lién ké va C4 va Cs 1a cac nguyén tir cacbon lién k. Vi du: trong

3, CyvaCy la cac nguyén tir cacbon lién k&, C» va Cs 1 cac nguyén tir cacbon
1ién k&, C3 va C4 12 cac nguyén ti cacbon lién ké va Cq va Cs 12 cac nguyén tir cacbon
lién k&, Cs va Cs 1a céc nguyén tir cacbon lién k&, Cs va C1 12 cac nguyén tir cacbon lién
ke,

[0022] Céc céu truc hop chét sir dung ky hiéu “P*” ding dé chi dong phan (R)- hoic
(S)- phén lap trong d6 hoa hoc lap thé cu thé & vi tri d6 khong duogc chi dinh.

I1I. Hop chét

[0023] Pon xin cAp bing sang ché nay dé cap dén hop chét c6 Cong thirc I:
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Cong thtc I

hodc mudi dugc dung cuda né, trong dé

mdi R!' va R? doc 1ap 1a H, -(CO)C;-Cs alkyl hoic —(CO)OC;-Cs alkyl,
trong d6 —(C(0)Ci-Cs alkyl hodc (CO)OC-Cs alkyl duge thay thé tuy y bing
nhom NHj; hodc

R! va R? dugc két hop d tao thanh -CO-, -CO-CO-, hoic -C(O)-
C(R')(R'®)-C(0)-; trong @6 mdi R!'* va R'® doc 1ap 1a H hodc Ci-Cs alkyl;

R3* 1a H hodc Ci-Cs alkyl; trong d6 Ci-Cs alkyl dugc thay thé tiy v bing
-OH hoac phenyl;

R3B 1a H hodc Ci-Cs alkyl; va

R*1a (i) C1-Cs alkyl, (ii) <(CR]R’CR!’R10),R 2, (iii) C3-Cio cycloalkyl,
(iv) heterocyclyl ¢6 tir 4 dén 6 canh vong chura tir 1 dén 3 di nguyén tir duge
chon doc lap tu N, O va S, hodc (v) heteroaryl c6 tir 5 dén 6 canh vong chura tu
1 #n3di nguyén ti dugc chon loc doc 1ap tt N, O va S; trong d6 C1-Cs alkyl,
C3-Cio cycloalkyl, heterocyclyl c6 tir 4 dén 6 canh vong, hodc heteroaryl 6 tir
5 dén 6 canh vong dugc thay thé tiy y bang mot hodc hai nhém R*A; trong d6

mdi R** doc 1ap 1a C;1-Cs alkyl, C1-C; alkoxy, Ci-Cs haloalkyl, Cs-

C1o cycloalkyl, C6-Cio aryl, hodc heterocyclyl c¢6 tir 4 dén 6 canh vong

chtra tir 1 dén 3 dj nguyén t& duge chon doc lap tr N, O va S; trong 46 Cs-

Cio cycloalkyl, C6-Cio aryl, hodc heterocyclyl ¢6 tir 4 dén 6 canh vong

duoc thay thé tiy y bing mot hodc hai nhém thé duoc chon doc lap tir

nhém bao gdm C1-Cs alkyl, halo, C1-Cs haloalkyl va Ci-Cs alkoxy;

6A _REA
6 N’R N
7A
\ N /) \ N« /) N‘N
Bazo la , h hodc R'8 ; trong do
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R® 1a -N(H)R®; va

mdi R, R74 va R7® doc lap 1a H hodc -CH20P(O)(OH);

Ar 12 Cs-Cio aryl hodic heteroaryl ¢6 tir 5 dén 10 canh vong chira mét, hai
hodc ba di nguyén tr dugc chon tir nhém bao gém O,NvaSs;

nlao, 1, 2, hoac 3;

mdi R’ doc lap la halo, cyano, Ci-Cs alkyl, Ci-Cs haloalkyl, C3-Cs
cycloalkyl, Ci-C¢ alkoxy, C3-Cs cycloalkoxy, -COOR, -SO,R*A,
heterocycloalkyl co tir 4 dén 6 canh vong chtra mot, hai hodc ba di nguyén
t& duogc chon tir N, O va S, hodc heteroaryl c6 tir 5 dén 6 canh vong chira
mat, hai hodc ba di nguyén tr dugc chon tir N, O va S; trong d6 C;1-Cs
alkyl, Ci-Cs haloalkyl, C3-C¢ cycloalkyl, C3-Cs cycloalkoxy, Ci-Cs
alkoxy, heterocycloalkyl c6 tir 4 dén 6 canh vong va heteroaryl ¢6 tir 5 dén
6 canh vong dugc thay thé tiy ¥ bang mot hodc hai nhom RB; hoic

hai nhom R trén cdc nguyén tir cacbon lién ké dugc lien két dé tao
thanh Cs-Cg cycloalkyl,

R34 1a C1-Cg alkyl;
mdi R*® doc lap 1a -OH, -OR’C, -COOR’® va -NHCOOR®?;

trong d6 R3C 1a C1-Cs alkyl va R°P 1a C;-C; alkyl dugc thay thé tuy y

bang nhém phenyl;

mdi R8, R?, R, R! va R12 doc 1ap 1a H hodc Ci-Cs alkyl;

mlal,2,3,4hodc5;

v6i diéu kién 1a khi R! va R? déu 1a H thi:

) nlal, 2 hodc 3; hodc

(i)  R*l1a C;-Cg alkyl duoc thé bang mot hodc hai nhom duge
chon doc lap tu Ci-Cs alkoxy, C1-Cs haloalkyl, C3-Cio
cycloalkyl, Cs-Cio aryl, hodc heterocyclyl c6 tir 4 dén 6
canh vong chua tir 1 dén 3 di nguyén tir dugc chon doc
lap tt N, O va S;

trong d6 C3-Cio cycloalkyl, Ce¢-Cio aryl, hoac

heterocyclyl c6 tir 4 dén 6 canh vong dugc thay thé tuy

v bang mot hodc hai nhom thé duoc chon doc lap tu
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nhém bao gdm Ci-Cs alkyl, halo, C1-Cs haloalkyl va Ci-
Cs alkoxy; hodc

(iii) R*la (a) (CR]}R’CRR'O)mR?, (b) C3-Cio cycloalkyl
don vong duge thay thé bang mét hodic hai nhom R*A,
(c) C3-Cyo cycloalkyl hai vong, (d) heterocyclyl cé tir 4
dén 6 canh vong chua tir 1 dén 3 di nguyén tir dugc chon
doc lap tr N, O va S, hodc (e) heteroaryl co tir 5 dén 6
canh vong chtra tir 1 dén 3 di nguyén tir dugc chon loc
doc lap tr N, O va S;
trong do Cs3-Cyo cycloalkyl hai vong, heterocyclyl c6 tir
4 dn 6 canh vong, hodc heteroaryl co6 tir 5 dén 6 canh

vong dugc thay thé tuy y béng moOt hodc hai nhdm R*A;

hodc
6A
N’R6A N,R
~ N,R7A \\ IN
N ) N\N)
(iv) Bazola % hodc R7®

[0024] Theo mdt s& phuong 4n, hop chét c6 Cong thire I 1a hop chét c6 Cong thuc Ia:

(R%)n

0
1]
\ 9 O»P-O— o_,Bazo

3B 3A N -
R™ R m25 bRt

[0025] Cong thuc Ia.
Theo mdt s6 phuong an, hop chit c6 Cong thire I 12 hop chét c6 Cong thie Ib:

10
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Cong thuee Ib.

[0026] Theo mot sb phuong 4n vé hop chit c6 Cong thic I, Ia hodc Ib, Bazo la

NH
NH 0] S N
NH> X
_R-OH \ ‘
\ N‘u/) \ N\N/) ‘\O/lp\_OH
IN 7
, i hoic OH | Theo mot s6 phuong an,
NH
NH : S5 |N
~ N/\O/P\agH \ N\N)
11
YN , KO/P\—OH
Bazo la % . Theo mot s0 phuong an, Bazo 1a OH

NH,

.

Theo mot sb phuong an, Bazo 1 ™%

[0027] Theo mdt s phuong &n, hop chét c6 Cong thirc I ¢6 Cong thire II:

Cong thuce I1.

[0028] Theo mdt s phuong an, hop chit c6 Cong thirc I, Ia hodc II c6 Cong thirc Ila:

11
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Cong thuc Ila.

[0029] Theo mét sé phuong an, hop chat c6 Cong thirc I, Ib hodc IT c6 Cong thirc ITb:

Cong thirc IIb.

[0030] Theo mét s phuong 4n vé hop chit c6 Cong thic I, Ia, Ib, II, ITa hodc IIb, R
1a C1-Cs alkyl duoc thay thé tuiy ¥ bang -OH hoic phenyl. Theo mét sé phwong 4n, R3
1a C1-Cs alkyl duoc thay thé tuy y bang -OH. Theo mét sd phwong 4n ctia, R* 14 C1-Cg
alkyl duoc thay thé tiy y bang phenyl.

[0031] Theo mdt s6 phuong 4n vé hop chit c6 Cong thic I, Ia, Ib, 11, Ila hodc IIb, R34
1a C1-C;3 alkyl duoc thay thé tuy ¥ bing -OH hoic phenyl. Theo mdt s phuong 4n, R34
1a C1-Cs alkyl duoc thay thé tity v bang -OH. Theo mét s6 phuong 4n ctia, R* 1 C1-Cs
alkyl dugc thay thé tily y bang phenyl.

[0032] Theo mdt s phwong an vé hop chét c6 Cong thirc 1, Ia, Ib, II, I1a hodc ITb, R34
1a H hodc C1-Cs alkyl. Theo mdt sé phuong an, R3 12 H hodc Ci-Cs alkyl. Theo mot sb
phuong 4an, R** 1a H. Theo mét s6 phwong an, R* 1a Ci-Cs alkyl. Theo mot sd phuong
an, R3* 1a C1-C; alkyl. Theo mdt s6 phuong 4n, R** 12 metyl.

[0033] Theo mdt s6 phuong 4n v& hop chit c6 Cong thic L, Ia, Ib, II, ITa hogc IIb, R*B
1a H. Theo mot s6 phwong an, R38 1 C;-C; alkyl. Theo mot s6 phwong an, R 1a metyl.
[0034] Theo mot sb phuong an vé hop chat c6 Cong thie I, Ia, Ib, 11, Ila hoic IIb, ca
R3A va R3B déu 14 H. Theo mét sd phuong 4n, R* 1 C;-Ce alkyl va R3® 13 H. Theo mot

12
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s& phuong 4n, R3 1a C1-C; alkyl va R*® 1a H. Theo mét sd phuong 4an, R3* 1a metyl va
RB 3 H. Theo mét s6 phwong 4n, ca R* va R?® déu 1a C1-C; alkyl. Theo mét s6 phuong
an, ca R va R? déu 1a metyl.

[0035] Theo mot 36 phuong an vé hop chét ¢6 Cong thirc I, 1a, Ib, 11, Ila hoac IIb, R*4
1a C1-Cs alkyl duoc thay thé tuy y bang -OH hodc phenyl, va R3® 1a H. Theo mot s6
phuong an, R3 1a C1-C; alkyl dugc thay thé tity ¥ bang -OH hodc phenyl, va R 13 H.
Theo mot sé phuong an, R3 1a metyl duogc thay thé tuy ¥ bang - OH hoic phenyl va R3®
la H. |

[0036] Theo mot sb phuong an, hgp chét cé Cong thuc I, Ia, Ib, II, I1a hodc IIb 1a hop
chét c6 Cong thire I11:

Cong thtre I11.

[0037] Theo mdt s& phuong an, hop chit c6 Cong thirc I, Ia, IT hodc ITa 1a hop chét ¢6
Cong thtrc Illa:

Cong thuec II1a.

[0038] Theo mdt s phwong an, hop chét c6 Cong thirc I, Ib, II hodc ITb ¢6 Cong thirc
IIb:

13
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Cong thirc ITIb.

[0039] Theo mot sb phuong an, hop chét co Cong thuc I, Ia, II, Ila, III, hodc Illa c6
Cong thuc Illc:

Cong thuc Illc.

[0040] Theo mdt s6 phuong 4n vé hop chét co6 Cong thic 1, Ia, Ib, II, Ila, IIb, III, IIIa,
[1Ib va Illc, hodc mubi duge dung cua chung, mot trong sO R!'vaR?1a H vacon lai la—
(CO)C1-Cs alkyl hodc —(CO)OCi-Cs alkyl. Theo mét sd phuong 4n, R 1a H va R* 1a —
(CO)C1-Cs alkyl hoac -(CO)OCi-Cs alkyl. Theo mdt s6 phwong 4n, R' 14 H va R? 1a —
(CO)C1-C; alkyl hodc —(CO)OCi-C; alkyl. Theo mot sb phuong an, R! 14 (CO)Ci-Cs
alkyl hodc ((CO)OC-Cg alkyl va R? 1a H. Theo mot s6 phuong an, R! 1a (CO)C1-Cs
alkyl hodc —(CO)OC;-Cs alkyl va R? 1a H.

[0041] Theo mdt s6 phuong 4n vé hop chét co6 Cong thiec 1, Ia, Ib, 11, Ila, IIb, III, IIIa,
[1Ib va IlIc, hodc mubdi duge dung ciia chiing, mot trong s6 R! va R? 1a H va con lai 1a —
(CO)Ci-Cs alkyl. Theo mét sé phuong an, R! 1a H va R? 14 -(CO)Ci-Cs alkyl. Theo mot
s6 phuong an, R! 14 H va R? 1a <(CO)C;-C; alkyl. Theo mdt s6 phuong an, R! 1a H va
R? 1a —(CO)methyl, ~(CO)ethyl, —(Co)n-propyl hodc —(CO)iso-propyl. Theo mot sd
phuong 4n, R! 1a H va R? 14 ((CO)metyl. Theo mdt s6 phwong 4n, R! 1a H va R? 1a —
(CO)etyl. Theo mdt sb phuong 4n, R! 1a H va R? 1a —(CO)n-propyl. Theo mot s6 phuong
4n, R! 1a H va R? 1a —(CO)iso-propyl.

14
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[0042] Theo mdt s phuong an vé hop chit c6 Cong thire I, Ta, Ib, II, ITa, IIb, 111, Illa,
I1Ib va IIlc, hoic mubi dugc dung cta ching, R! 13 -(CO)C;-Cs alkyl va R? 1a H. Theo
mdt s6 phuong an, R! 14 ((CO)C;-C; alkyl va R? 1a H. Theo mot s6 phwong 4n, R! 1a —
(CO)metyl, —(CO)etyl, ((CO)n-propyl, hoac —(CO)iso-propyl va R? 1a H. Theo mot sb
phuong 4an, R! 1a ~(CO)metyl va R? 1a H. Theo mot sé phuong an, R! 1a <(CO)etyl va
R? 1a H. Theo mét s6 phuong 4n, R! 1a n— (CO) propyl va R? 1a H. Theo mét s6 phuong
4n, R! 1a -(CO)iso-propyl va R? 1a H.

[0043] Theo mdt s6 phuong 4n vé hop chat c6 Cong thire I, Ta, Ib, I1, Ila, IIb, III, IITa,
[IIb va Illc, hoic mudi dugc dung cta chung, R! 13 -COCH(CHz3)2, -COCH3, -
COCH)CHj3, -COCH,CH(CHj3), hodc -COCH(NH2)CH(CHs)s.

[0044] Theo mdt s phuong an vé hop chat co Cong thuc 1, Ia, Ib, 11, Ila, IIb, III, I1Ia,
[IIb va Illc, hoic mudi dugc dung cua chung, R? la -COCH(CH3),, -COCH;3, -
COCH2CH3, -COCH2CH(CH3)2 hodc -COCH(NH2)CH(CHzs)a.

[0045] Theo mdt s6 phuong 4n vé& hop chat c6 Cong thic I, Ia, Ib, 11, Ila, IIb, III, IIIa,
IIIb va Ilc, hodc mubi duge dung cua chung, ca R! va R? dugc chon ddc 14p tir nhom
bao gbm -COCH(CHj3),, -COCH;, -COCH,CHs, -COCH,CH(CH3), hodc -
COCH(NH2)CH(CHj3)a.

[0046] Theo mdt s6 phuong 4n vé hop chat c6 Cong thic I, Ia, Ib, 11, Ila, IIb, III, IIIa,
I1Ib va Illc, hodic mudi duge dung ctia ching, R! 13 «(CO)Ci-Cs alkyl va R? 14 <(CO)Ci-
Cs alkyl. Theo mét sd phuong 4n, R! 13 —(CO)Ci-Cs alkyl va R? 1a «(CO)Ci-Cs alkyl.
Theo mot sb phuong 4n, R! 1a -(CO)metyl, -(CO)etyl, (CO)n-propyl hodc —(CO)iso-
propyl va R? 1a -(CO)metyl, —(CO)etyl, ~(CO)n-propyl hodc —(CO)iso-propyl. Theo
mot s6 phuong an, R! 1a (CO)metyl va R? 1a (CO)metyl, —(CO)etyl, <(CO)n-propyl
hoiic —(CO)iso-propyl. Theo mdt sé phuwong an, R! 1a <(CO)etyl va R? 1a <(CO)metyl, —
(CO)etyl, (CO)n-propyl hodc —(CO)iso-propyl. Theo mot s6 phuong an, R! 14 «(CO)n-
propyl va R? 1a ((CO)metyl, -(CO)etyl, —(CO)n- propyl hodc —(CO)iso-propyl. Theo
mot sb phuong 4an, R! 1a —<(CO)iso-propyl va R? 1a «(CO)metyl, —(CO)etyl, —(CO)n-
propyl hodc —(CO)iso-propyl.

[0047] Theo mot s6 phuong 4n, R! 14 -(CO)metyl, <(CO)etyl, -(CO)n-propyl hodc —
(CO)iso-propyl va R? 1a «(CO)metyl. Theo mot sd phuong an, R! 1a ~(CO)metyl, —
(CO)etyl, |(CO)n-propyl hoic —(CO)iso-propyl va R? la —(CO)etyl. Theo mdt sd
phuong 4n, R! 1a <(CO)metyl, (CO)etyl, (CO)n-propyl hodc —(CO)iso-propyl va R?
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14 —(CO)n-propyl. Theo mét s phwong an, R! 13 -(CO)metyl, <(CO)etyl, (CO)n-propyl
hodc —(CO)iso-propyl va R? 1a —(CO)iso-propyl.
[0048] Theo mdt sb phuong 4n, ca R! va R? déu 1a «(CO)metyl. Theo mét sé phwong
an, ca R! va R? ddu 1a (CO)etyl. Theo mot s6 phuong an, ca R va R? déu 1a <(CO)n-
propyl. Theo mdt s6 phuong 4n, ca R! va R? déu 1a —(CO)iso-propyl.
[0049] Theo mét s& phuong 4n vé hop chit c6 Cong thirc I, Ia, Ib, II, IIa, IIb, III, IIIa,
I1Ib va Ilc, R! va R? duoc két hop dé tao thanh —C(O)—, —C(0)-C(R4)(R!B)-C(O)-hoic
—C(0)-C(0)~, trong d6 mbdi R va R'® doc 14p 1a H hoic Ci-Cs alkyl. Theo mot sb
phuong 4n, R! va R? dugc két hop dé tao thanh —C(O)— hoic —C(0)-C(R'4)(R!B)-C(0)-
trong d6 mdi R'A va R'® doc 1ap 1a H hoic C1-Cs alkyl. Theo mot s6 phuong an, R! va
R? duoc két hop dé tao thanh —C(0)-C(R'A)(R'P)-C(O)-, trong d6 mdi R va R!® doc
lap 12 H hoidc C1-Cs alkyl. Theo mot s phwong 4n, R! va R? duge két hop dé tao thanh
~C(0)-C(R)(R®)-C(0)-, trong d6 mdi R4 va R'B doc 1ap 1a H, metyl hoic etyl. Theo
mdt sb phuong an, R! va R? duoc két hop dé tao thanh —C(0)-C(R'4)(R'P)-C(O)-, trong
d6 R'A 1a H va R'B 1a H, metyl hoic etyl. Theo mét s phuong 4n, R va R? dugc két
hop dé tao thanh — C(O)-C(R')(R'B)-C(O)-, trong d6 R'* 1a H va R'B 1a metyl hogc
etyl.
[0050] Theo mot s& phuong 4n vé& hop chat c6 Cong thire I, Ta, Ib, I, Tla, IIb, III, IlTa,
IIIb va ITlc, R! va R? duoc két hop dé tao thanh —C(0)-C(O)—.
[0051] Theo mdt s phuong an vé hop chat c6 Cong thie 1, Ia, Ib, 11, Ila, IIb, III, Ila,
I1Ib va Illc, R! va R? duogc két hop dé tao thanh -C(O)-.
[0052] Theo mot sd phuong 4n vé hop chét c6 Cong thire 1, Ta, Ib, 11, Ila, IIb, II1, I,
IIb hogc ITlc, R va R? déu 1a H; va
(1) nlal, 2 hodc 3; hoac
(i) R*1a Ci-Cs alkyl dugc thé bing mdt hodc hai nhém dugce chon doc
lap tir Ci-Cs alkoxy, C1-Cs haloalkyl, C3-Cio cycloalkyl, Cs-Cio
aryl, hoic heterocyclyl co tir 4 dén 6 canh vong chira tir 1 dén 3 dj
nguyén ti dugc chon doc lép tr N, O va S;
trong d6 C3-Cio cycloalkyl, Cs-Cio aryl, hodc heterocyclyl co6
tir 4 dén 6 canh vong dugc thay thé tily v bing mét hodc hai nhém
thé dugc chon doc lap tr nhom bao gém C1-Cs alkyl, halo, Ci-Cg
haloalkyl va C1-Cs alkoxy; hodc
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(iii) R*1a (a) (CR®R’CR!'R"'O)mR 2, (b) C3-Cio cycloalkyl don vong

duogc thay thé bang mdt hodc hai nhém R*, (c) C3-Cio cycloalkyl

hai vong, (d) heterocyclyl c6 4 dén 6 canh vong chira 1 dén 3 di

nguyén t duge chon dgc lap tir N, O va S, hodc (e) heteroaryl cé 5

dén 6 canh vong chira 1 dén 3 di nguyén tir dwoc chon doc lap tir
N,Ovas;

trong d6 C3-Cio cycloalkyl hai vong, heterocyclyl ¢6 tir 4 dén

6 canh vong, hoic heteroaryl c6 tir 5 dén 6 canh vong dugc thay thé

tly y bang mét hodic hai nhom R*A; hodc

1A
N/R11A N,R
- N’R12A S |N
\ N\N/) \ N\N)
|
(iv) Bazola " hodc R128

[0053] Theo mét sd phuong an vé hop chit c6 Cong thire I, Ia, Ib, II, Ila, IIb, III, Ia,
IITb hodc Illc, R! va R déu 1a H va R* 1a (a) «(CRSR°CR!R!0)nR!2, (b) C3-C1o
cycloalkyl don vong duoc thay thé bang mot hodc hai nhom R*A, (¢) C3-C1o cycloalkyl
hai vong, (d) heterocyclyl c6 4 dén 6 canh vong chira 1 dén 3 di nguyén t&r dugc chon
doc 1ap tu N, O va S, hodc (e) heteroaryl c6 5 dén 6 canh vong chtra 1 dén 3 di nguyén
ta dugce chon doc lap tr N, O va S; trong d6 C3-Cio cycloalkyl hai vong, heterocyclyl c6
4 dén 6 canh vong, hodc heteroaryl ¢6 5 dén 6 canh vong dugc thay thé tiy y bing mot
ho#c hai nhom R*A.

[0054] Theo mdt s phuong 4n vé hop chét c6 Cong thic I, Ia, Ib, 11, ITa, IIb, III, IlIa,
I1Ib hozc ITlc, R! va R? déu 1a H va R* 1a C3-C1o cycloalkyl don vong duoc thay thé bang
mot hodc hai nhom R*A. Theo mot sé phuong an, R! va R? déu 1a H va R* 1a C3-Cro
cycloalkyl hai vong dugc thay thé tiy y bang mét hodc hai nhém R*A. Theo mét sb
phuong an, R! va R? déu 1a H va R? 1a heterocyclyl c6 4 dén 6 canh vong chira 1 dén 3
di nguyén tt dugc chon ddc lap t N, O va S, va dugce thay thé tuy y béng mot hodc hai
nhém R*A. Theo mdt s§ phuong 4n, R! va R? déu 1a H va R* 1a heteroaryl ¢6 5 dén 6
canh vong chira 1 dén 3 di nguyén t&r dugc chon ddc 1ap tir N, O va S, va dugc thay thé
tiy y bang mot hodc hai nhom R*A.

[0055] Theo mdt s6 phuwong an vé hop chéit c6 Cong thire I, Ia, Ib, II, Ila, IIb, III, Illa,
I1Ib hodc Illc, R va R? déu 1a H va R* 1a C1-Cs alkyl dugc thay thé bing mét hodc hai
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nhom dugce chon doc lap tir C1-Cs alkoxy, Ci-Cs haloalkyl, C3-Cio cycloalkyl, C¢-Cio
aryl, hoic heterocyclyl c¢6 4 dén 6 canh vong chtra 1 dén 3 di nguyén tir dugc chon doc
1ap tir N, O va S; trong d6 C3-Cio cycloalkyl, Cs-Cio aryl, hozic heterocyclyl c6 4 dén 6
canh vong dugc thay thé tly y bing mot hodc hai nhém thé duge chon doc 1ap tr nhém
bao gdm Ci-Cs alkyl, halo, Ci-Cs haloalkyl va Ci-Cs alkoxy. Theo mot sé phuong an,
ca R! va R? déu 1a H va R* 1a C;-Cs alkyl duoc thé bang mét hodc hai nhém duge chon
doc lap tr Ci1-Cs alkoxy, Ci-Cs haloalkyl, Cs3-Cio cycloalkyl, Ce¢-Cio aryl, hoac
heterocyclyl ¢6 tir 4 dén 6 canh vong chira tir 1 dén 3 di nguyén tir dugc chon doc lap tur
N,Ovas.

[0056] Theo mdt sd phuong an vé& hop chit c6 Cong thirc L, Ia, Ib, 11, Ila, IIb, 111, Illa,
I1Ib hodc Illc, R! va R? déu 1a H. Theo mét sé phuwong 4n, R! vaR2déulaHvanla 1,2
hoic 3. Theo mdt s& phuong an, R! va R déu 1a H va R* 14 -(CR®R?CR!R!'0),,R 2.

NH

1

\ N\N /) OH
Theo mét sé phuong an, R! va R? déu 1a H va Bazo 1a ™%
[0057] Theo mét sé phuong an, dbi voi cac hop chét co Cong thire I, Ia, Ib, II, Ila, IIb,
I11, IIa va ITlc, R* 1a (i) Ci-Cs alkyl, (ii) (CR®R°CR!’R'O)nR 2, (iii) C3-Cio cycloalkyl,
(iv) heterocyclyl c6 tir 4 dén 6 canh vong chira 1 dén 3 di nguyén tir dugc chon doc lap
tir N, O va S, hoic (v) heteroaryl c6 tir 5 dén 6 canh vong chira 1 dén 3 di nguyén tir
dugce chon doc 1ap tor N, O va S; trong d6 Ci-Cg alkyl, C3-Cio cycloalkyl, heterocyclyl
c6 tir 4 dén 6 canh vong, va heteroaryl c6 tir 5 dén 6 canh vong dugc thay thé tuy y bang
mdt hodc hai R**. Theo mot s6 phwong 4&n, R* 1a (i) Ci-Cs alkyl, (ii) -
(CR®RPCR!R"0)nR 2, (iii) C3-C1o cycloalkyl, hodc (iv) heterocyclyl ¢6 4 dén 6 canh
vong chira 1 dén 3 di nguyén tir duge chon doc lap tu N, O va S; trong d6 C1-Cg alkyl,
C3-Cio cycloalkyl, hodc heterocyclyl co tir 4 dén 6 canh vong duoc thay thé tiiy v bang
mot hodc hai R**. Theo mot sb phwong 4&n, R* 1a (i) Ci-Cs alkyl, (ii) -
(CR3RPCRRM0),R 2, hoic (iii) C3-Cio cycloalkyl; trong d6 Ci-Cs alkyl hodc C3-Cio
cycloalkyl duoc thay thé tiy y bang mot hodc hai R*A,

[0058] Theo mot ) phuong an, ddi véi cac hop chét c6 Cong thuc I, Ia, Ib, II, Ila, IIb,
I1I, 1lTa, IIIb va Illc, R* 1a (i) Ci-Cs alkyl, (ii) <(CR!]R’CR!R!"'O)nR!2, hodc (iii)
heterocyclyl c6 4 dén 6 canh vong chira 1 dén 3 di nguyén tir dugce chon doc 1ap tir N,
O va S; trong d6 Ci1-Cs alkyl hoidc heterocyclyl ¢6 tir 4 dén 6 canh vong duoc thay thé
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tlly ¥ bang mét hogc hai R*A. Theo mot s6 phwong 4n, R* 1a (i) C3-Cio cycloalkyl, (ii) —
(CR8RPCR!R!0)R2, hodc (iii) heterocyclyl c6 4 dén 6 canh vong chtra 1 dén 3 dj
nguyén tir duge chon doc 1ap tir N, O va S; trong d6 C3-Cio cycloalkyl, hodc heterocyclyl
c6 tir 4 dén 6 canh vong duoc thay thé tiy ¥ bang mot hodc hai R*A. Theo mét s phuong
an, R* 1a C1-Cs alkyl duoc thay thé tily y bang mét hodc hai R*A. Theo mot sé phwong
an, R* 1a C3-Cy cycloalkyl dugc thay thé tiy ¥ bang mot hoic hai R**. Theo mét sb
phwong 4n, R* 13 heterocyclyl ¢6 tir 4 dén 6 canh vong chira 1 dén 3 di nguyén tir dugc
chon doc lap tir N, O va S, va duoc thay thé tiy y bang mot hodc hai R*A. Theo mdt s6
phuong 4n, R* 1 heteroaryl ¢6 5 dén 6 canh vong chta 1 d&én 3 di nguyén tr dugc chon
doc 1ap tir N, O va S, va duoc thay thé tily ¥ bang mét hodc hai R*A.

[0059] Theo mot sb phuong an, dbi véi cac hop chét c6 Cong thuc I, Ia, Ib, 11, Ila, IIb,
111, IIIa, IIIb va Illc, R* 1a (i) Ci-Cs alkyl, (ii) (CR3R°CR!’R"O)nR?, (iii) C3-C1o
cycloalkyl, hodc (iv) heterocyclyl c6 4 dén 6 canh vong chira 1 dén 3 di nguyén tir dugc
chon dbc 1ap tir N, O va S. Theo médt sd phuong an, R* 13 (i) Ci-Cs alkyl, (i) —
(CR8RPCRR!"0)R 2, hoic (iii) C3-C1o cycloalkyl. Theo mét sé phwong an R* 1a (i)
C1-Cs alkyl, (i) (CR3R?*CR'“R!0)mR 12, (iii) heterocyclyl c6 tir 4 dén 6 canh vong chira
tir 1 dén 3 di nguyén tir duge chon doc 1ap tir N, O va S. Theo mdt s6 phuong 4n R* 1a
(1) C3-C1o cycloalkyl hodc (ii) heterocyclyl c6 tir 4 dén 6 canh vong chira tir 1 dén 3 di
nguyén t duoc chon doc 1ap tir N, O va S. heo mdt sé phuong an R* 1a C;-Cs alkyl.
Theo mét s6 phuong 4an, R* 1a C3-Cio cycloalkyl. Theo mdt s& phwong 4n, R* 13
heterocyclyl c6 tir 4 &én 6 canh vong chira 1 dén 3 di nguyén tir dugce chon doc 1ap tir
N, O va S. Theo mot sb phuong an, R* 14 heteroaryl c6 5 dén 6 canh vong chira 1 dén 3
di nguyén tt dugce chon ddc lap te N, O va S.

[0060] Theo mot sé phuong an, R* 1a Ci-Cs alkyl dwoc thay thé tiiy ¥ bing mot R*A,
Theo mdt sb phwong an, R* 1a C1.¢ alkyl dugc thay thé tiy ¥ bang mot R*A. Theo mot sb
phuong 4n, R* 1a C1-C4 alkyl dugc thay thé tily y bang mot R*A. Theo mot s phuong
an, R* 1a metyl, etyl, propyl hodc butyl dugc thay thé tiy y bang mot R*A. Theo mot sd
phuong 4n, R* 1a metyl duoc thay thé tiy ¥ bing mot R*A. Theo mot s6 phuong 4n, R*
1a etyl dugc thay thé tiry y bang mot R*A. Theo mét s6 phwong 4n, R* 1a propyl dugc
thay thé tly ¥ bing mot R**. Theo mdt sé phuong an, R* 12 butyl dugc thay thé tiy y

bang mot R*A.
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[0061] Theo mdt sé phuwong an, R* 1a Ci-Cs alkyl. Theo mét s6 phwong an, R* 1 C1.6
alkyl. Theo mot sb phuwong an, R* 12 Ci.4 alkyl. Theo mot sé phuwong an, R* 13 metyl,
etyl, propyl hoidc butyl. Theo mét sé phuong an, R* 1 metyl. Theo mdt sd phuong 4n,
R* 13 etyl. Theo mot s6 phwong an, R* 14 propyl. Theo mét sé phuong 4n, R* 12 butyl.
[0062] Theo mot s6 phuong an, R* 1a C3-Cio cycloalkyl dugc thay thé tily y bang mot
R*A. Vi du: R* 1a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl hodc
cyclooctyl duge thay thé tuy y bang mot R*A. Trong mét sd vi du, R* 1a cyclobutyl,
cyclohexyl hodc cyclooctyl duoc thay thé tity ¥ bang mot R*A. Theo mét s6 phuong an,
R* 1a cyclopropyl duogc thay thé tiy ¥ bang mot R*A. Theo mdt s phuong an, R* 1a
cyclobutyl duoc thay thé tiy ¥ bing mdt R*A. Theo mét sé phuong an, R* 1a cyclopentyl
duoc thay thé tily ¥ bang mot R*A. Theo mét sé phuong 4n, R* 13 cyclohexyl dugc thay
thé tuy y bdng mot R*. Theo mdt sé phwong 4n, R* 1 cycloheptyl dugc thay thé tiy ¥
bing mot R*A. Theo mot sé phwong 4n, R* 12 cyclooctyl dugc thay thé tiy y bang mot
R*A,

[0063] Theo mdt sé phuong an, R* 13 C3-Cio cycloalkyl. Vi du: R* 1a cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl hodc cyclooctyl. Theo mét s6 phuong
an, R* 14 cyclobutyl, cyclohexyl hodc cyclooctyl. Theo mot sé phuong an, R* 1a
cyclopropyl. Theo mdt sb phuong an, R* 14 cyclobutyl. Theo mot sd phuong 4n, R* 1a
cyclopentyl. Theo mdt sé phuong an, R* 1a cyclohexyl. Theo mot s6 phuong 4n, R* 1a
cycloheptyl. Theo mdt s6 phuong 4n, R* 1a cyclooctyl.

[0064] Theo mdt sb phuong 4n, R* 1a heterocyclyl c6 tir 4 dén 6 canh vong chira 1 dén
3 di nguyén tr dugc chon doc 1ap tr N, O va S, trong do6 heterocyclyl co tir 4 dén 6 canh
vong duge thay thé bang mot R*A. Theo mot s& phuong 4n, R* 1a heterocyclyl c6 tir 4
dén 6 canh vong chira tir 1 dén 2 di nguyén tir dugc chon doc 1ap tir N, O va S, trong d6
heterocyclyl c6 tir 4 dén 6 canh vong dugc thay thé tiy y bing mdt R*A. Theo mét sb
phuong 4n, R* 14 heterocyclyl ¢6 tir 4 dén 6 canh vong chira 1 di nguyén t&r dugc chon
tir N, O va S, trong d6 heterocyclyl c6 tir 4 dén 6 canh vong duge thay thé tiy y bing
mdt R*A. Theo mot s phuong 4n, R* 12 heterocyclyl c6 tir 4 dén 6 canh vong chira mot
nguyén t& O, trong d6 heterocyclyl co tu 4 dén 6 canh vong duogc thay thé tiy ¥ bing
mdt R*. Theo moét sd phuwong 4n, R* 13 oxetanyl, tetrahydrofuryl hodc
tetrahydropyranyl, mdi chit dugc thay thé tiy y bang mot R*A. Theo mot sd phuong 4n,
R* 1a oxetanyl hoic tetrahydropyranyl, mdi chét dugc thay thé tiry y bang mot R*. Theo
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mdt s6 phuong an, R* 12 oxetanyl duge thay thé tity y bang mot R*A. Theo mét s6 phuong
an, R* 1a tetrahydropyranyl duoc thay thé ty y bang mot R*A.

[0065] Theo mot s6 phuong 4n, R* 14 heterocyclyl ¢6 tir 4 dén 6 canh vong chira 1 dén
3 di nguyén t& dugc chon doc 1dp tu N, O va S. Theo mdt s6 phuong 4n, R* 1a
heterocyclyl c6 tir 4 dn 6 canh vong chira 1 hodc 2 di nguyén tir duge chon doc 14p tir
N, O va S. Theo mét s6 phuwong 4n, R* 12 heterocyclyl c6 tir 4 dén 6 canh vong chira 1
di nguyén ttr duoc chon tir N, O va S. Theo mdt s6 phwong an, R* 1a heterocyclyl ¢6 tir
4 dén 6 canh vong chira mdt nguyén tir O. Theo mdt s phuong 4n, R* 12 oxetanyl,
tetrahydrofuryl hodc tetrahydropyranyl. Theo mét s& phwong 4n, R* 12 oxetanyl hodc
tetrahydropyranyl. Theo mot s6 phuong an, R* 1a oxetanyl. Theo mdt s phuong 4n, R*
1a tetrahydropyranyl.

[0066] Theo mot s6 phuong an, R* 14 C1-Cy alkyl, C3-Cio cycloalkyl, hodc heterocyclyl
c6 tir 4 dén 6 canh vong chira mdt di nguyén tu dugc chon tu N, O va S, trong dé C;-Cs
alkyl, C3-Cio cycloalkyl, hodc heterocyclyl ¢é tir 4 dén 6 canh vong dugc thay thé tiy ¥
bing mot R*. Theo mot s phuong 4n, R* 1a Ci-Cs alkyl, C3-Cio cycloalkyl, hozc
heterocyclyl ¢6 tir 4 dén 6 canh vong chira mot nguyén tir O, trong d6 C1-Cs alkyl, Cs-
Cio cycloalkyl, hodc heterocyclyl c6 tir 4 dén 6 canh vong duoc thay thé tily y bang mét
R*A. Vi du: R* 1a C1.s alkyl, C3-Cg cycloalkyl, hodc heterocyclyl c6 tir 4 dén 6 canh vong
chira mét di nguyén t& dugc chon tir N, O va S, trong d6 Ci.¢ alkyl, C3-Cg cycloalkyl,
hoic heterocyclyl c6 tir 4 dén 6 canh vong dugc thay thé tiy ¥ bang mot R*A. Theo mot
s6 phuong 4n, R* 12 C1.4 alkyl, C3-Cs cycloalkyl, hodc heterocyclyl c6 tir 4 dén 6 canh
vong chira mot di nguyén t&r dugc chon tr N, O va S, trong d6 Ci4 alkyl, C3-Cs
cycloalkyl, hodc heterocyclyl ¢6 tir 4 dén 6 canh vong duogc thay thé tiy ¥ bing mot R*A,
Theo mét s& phuong an, R* 13 metyl, etyl, propyl, butyl, cyclobutyl, cyclohexyl,
cyclooctyl, oxetanyl, tetrahydrofuryl hodc tetrahydropyranyl, mdi chét nay duoc thay
thé thy ¥ bang mot R*A.

[0067] Theo mot s phuong an, R* 1a C1-Cs alkyl, C3-Cio cycloalkyl, hodc heterocyclyl
c6 tir 4 dén 6 canh vong chira mdt di nguyén ti dugc chon tr N, O va S. Vi dy: R* 13 Ci-
Cs alkyl, C3-Cs cycloalkyl, hodic heterocyclyl ¢o tir 4 dén 6 canh vong chira mot di
nguyén tir duoc chon tir N, O va S. Trong mot sd phuong an, R* 1a metyl, etyl, propyl,
butyl, pentyl, hexyl, cyclobutyl, cyclohexyl, cyclooctyl, oxetanyl, tetrahydrofuryl hodc
tetrahydropyranyl.
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[0068] Theo mét s phuong 4n vé hop chit c6 Cong thirc I, Ta, Ib, I, IIa, IIb, III, IlIa,
IIIb va Ilc, R* 14 ~(CR®R’CRR"0)mR ', trong dé6 m 12 1, 2, 3, 4 hodc 5; mdi R®, R,
R va R doc 14p 1a H hodc metyl; va R'2 1a C;-Cs alkyl. Theo mot s6 phuong 4n, m 1a
1,2, 3, 4 hoic 5; mdi R8, R, R!, va R'! 1a H; va R'? 1a C;-C;3 alkyl.

[0069] Theo mot s& phuong 4n vé hop chit c6 Cong thirc I, Ta, Ib, II, IIa, IIb, III, Illa,

IIIb hoic Illc, R* la methyl, ethyl, n-propyl, isopropyl, )\}‘, >J\}‘L,
Do 7 O O
NN , o— | , , cyclobutyl, cyclohexyl,
(7 ok
CYCIOOCty1, A}{ , O\}{ , , Q\}{ , 0 R \O/\)‘g ,

I A e < T o

2 Ol Gl € ©\»< ﬁ;\.@k, Ow
OOk

[0070] Theo mdt sd phuong an vé hop chit c6 Cong thire I, Ia, Ib, 11, Ila, IIb, III, Illa,
\/ ¢ \j\ﬁ(
IIIb va Illc, R* 1a methyl, ethyl, , , oxetanyl, tetrahydropyranyl,

cyclobutyl, cyclohexyl, cyclooctyl, D/\e;\ , _%/\X, C1 alkyl dugc thay thé bang

OMe /><\k
O
tetrahydropyranyl, E{:f{‘, w, /X\r{, O, ;
/O7<\;\ /OX\}E
hodc .

[0071] Theo mdt sb phuong an vé hop chit c6 Cong thirc 1, Ta, Ib, 11, Ila, b, III, Illa,
IIb va IIlc, R! 1a (CO)C1-Cs alkyl, R? 1a <(CO)Ci-C; alkyl va R* 1a Ci-Cg alkyl, —
(CRBRPCRIR0),R2, C3-C1o cycloalkyl, hodic heterocyclyl 6 tir 4 dén 6 canh vong
chira mot di nguyén tir duogc chon tir N, O va S, trong d6 Ci-Cg alkyl, C3-Cio cycloalkyl,
hoic heterocyclyl c6 tir 4 dén 6 canh vong duoc thay thé tiry ¥ bang mot R*A. Vi du: R!
la —(CO)C1-C; alkyl, R* 1la —(CO)Ci-C; alkyl, va R* la Ci-Cs alkyl, —
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(CRS8RPCR!RM0)mR 12, C3-Cio cycloalkyl, hodc heterocyclyl 6 tir 4 dén 6 canh vong
chira mdt nguyén tr O, trong d6 Ci-Cs alkyl, C3-Cio cycloalkyl, hodc heterocyclyl c6 tlr
4 dén 6 canh vong dugc thay thé tiy y bang mot R*A. Theo mot sé phuong an, R! 1a —
(CO)metyl, —(CO)etyl, —(CO)n-propyl hodc —(CO)i-propyl, R* * —(CO)metyl, —
(CO)etyl, |(CO)n-propyl hoic —(CO)i-propyl, va R* 1a metyl, etyl, propyl, butyl,
cyclobutyl, cyclohexyl, cyclooctyl, oxetanyl, tetrahydrofuryl hodc tetrahydropyranyl,
mdi chét duoc thay thé tiy y bang mot R*A.

[0072] Theo mot sé phuong 4n vé hop chit c6 Cong thirc I, Ia, Ib, II, ITa, IIb, III, IlIa,
I1Ib va lllc dugc mo ta trong tai liéu nay, R** 1a C;-Cs alkyl, Ci-C3 alkoxy, Ci-C;
haloalkyl, C3-Cio cycloalkyl, Cs-Cio aryl, hodc heterocyclyl co tir 4 dén 6 canh vong
chita 1 dén 3 di nguyén tt dugc chon doc lap tir N, O va S; trong d6 C3-Cio cycloalkyl,
Ce-C1o aryl, hodc heterocyclyl c6 4 dén 6 canh vong dugc thay thé tiy y bang mot hodc
hai nhém thé duogc chon doc 14p tir nhém bao gdbm Ci-Cs alkyl, halo, C1-Cs haloalkyl va
C1-Cs alkoxy. Theo mét s6 phuong an, R** 1a C;-Cs alkyl, Ci-C; alkoxy, Ci-Cs
haloalkyl, C3-Cio cycloalkyl, Ce-C1o aryl, hodc heterocyclyl c6 4 dén 6 canh vong chira
1 dén 3 di nguyén t dwoc chon doc lap tir N, O va S. Theo mdt s6 phwong an, R*A 1a
Ci-Cs alkyl, Ci-C3 alkoxy, Ci-Cs haloalkyl, C3-Cio cycloalkyl, C¢-Cio aryl, hodc
heterocyclyl c6 tir 4 dén 6 canh vong chia 1 hodc 2 di nguyén tir dugc chon doc 1ap tir
N, O va S. Theo mdt sé phuwong an, R* 1a C;-C; alkyl, C1-Cs alkoxy, C1-Cs haloalkyl,
C3-C1o cycloalkyl, Cs-Cio aryl, hodc heterocyclyl c6 tir 4 dén 6 canh vong chtra mot di
nguyén tr duoc chon tir N, O va S. Theo mét s6 phwong an, R** 1a C;-Cs alkyl, Ci-C3
alkoxy, C1-Cs haloalkyl, C3-C1o cycloalkyl, hodc heterocyclyl c6 tir 4 dén 6 canh vong
chita mot di nguyén tit dugc chon t N, O va S. Vi du: R* 1a metyl, etyl, propyl, halo
metyl, metoxy, halo etyl, halo propyl, cyclopropyl, cyclobutyl, cyclopropyl, cyclohexyl,
oxetanyl, tetrahydrofuryl hodc tetrahydropyranyl. Theo mot sé phwong an, R*A 1a metyl,
etyl, propyl, metoxy, cyclopropyl, cyclobutyl, cyclopropyl, cyclohexyl, oxetanyl,
tetrahydrofuryl hodc tetrahydropyranyl. Theo mot s& phuong 4n, R*A 13 metyl, etyl,
metoxy, cyclobutyl, cyclohexyl, oxetanyl hodc tetrahydropyranyl. Theo mot s6 phuong
4n, R* 1a metoxy, cyclobutyl, cyclohexyl, oxetanyl hodc tetrahydropyranyl.

[0073] Theo mdt s phuong 4n vé hop chét c6 Cong thic I, Ia, Ib, 11, Ila, IIb, 111, I11a,

IITb va ITIc duge mo ta trong tai liéu nay, n1a 0, 1, 2 hodc 3. Vidu:nla 0, 1 hodc 2, hodc
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n 12 0 hodc 1. Theo mot sb phuong an, n 1a 0. Theo mdt sb phuong an, n 14 1. Theo mot
s& phwong 4n, n 13 2. Theo mot s6 phuong 4n, n 1a 3.

[0074] Theo mot sé phuong 4n vé hop chit c6 Cong thirc I, Ia, Ib, II, ITa, IIb, III, IlIa,
IIIb va Illc duge mo ta trong tai liéu nay, mdi R3 doc 18p 12 halo, cyano, Ci-Cs alkyl, Ci-
Cs haloalkyl, C3-Cs cycloalkyl, C1-Cs alkoxy, C3-Cs cycloalkoxy, -COOR?4, -SO,R34,
heterocyclyl ¢6 tir 4 dén 6 canh vong chira mdt, hai hodc ba di nguyén tir duoc chon tir
N, O, va S, hoac heteroaryl c6 5 dén 6 canh vong chira mot, hai hodc ba di nguyén tu
dugc chon tu N, O va S; trong d6 C1-Cs alkyl, C1-C¢ haloalkyl, C3-Cs cycloalkyl, C3-Cs
cycloalkoxy, Ci-Cs alkoxy, heterocycloalkyl c6 tir 4 dén 6 canh vong va heteroaryl c6
tir 5 dén 6 canh vong duge thay thé tiy y bang mot hodc hai nhom R*8; hodc hai nhom
RS trén céc nguyén ti cacbon lién ké duge lién két dé tao thanh Cs-Cs cycloalkyl.
[0075] Theo mot s& phuong én vé hop chit c6 Cong thire I, Ta, Ib, I, Ila, IIb, III, IIIa,
IIIb va Ilc duge mo ta trong tai li€u nay, mdi R® doc 18p 1a halo, cyano, C;-Cs alkyl, Ci-
Cs haloalkyl, C3-Cs cycloalkyl, C3-Cs cycloalkoxy, Ci-Cs alkoxy, -COORA hoic -
SO,R; trong d6 C1-Cs alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, C3-Cs cycloalkoxy va
C1-Cs alkoxy duoc thay thé tily y bang mét hodc hai nhém RE.

[0076] Theo mét sé phuwong an vé hop chit c6 Cong thic I, Ia, Ib, 11, Ila, IIb, III, I1Ia,
IIIb va I Ilc dugc mo ta trong tai liéu nay, R® doc 14p 1a halo, cyano, Ci-Cs alkyl, C3-Ce
cycloalkyl, C1-Cs alkoxy ho#c -SO2R34; trong d6 Ci-Cs alkyl, C3-Cg cycloalkyl va Ci-
Cs alkoxy duogc thay thé tiy ¥ bang mot hodc hai nhém RB; hodc hai nhém RS trén cic
nguyén tir cacbon lién k& dwoc lién két dé tao thanh Cs-Cs cycloalkyl. Theo mot sb
phuong 4n, mdi R® ddc 14p 1a halo, cyano, Ci-Cs alkyl, C3-Cs cycloalkyl, C1-Cs alkoxy
hodc -SO2RA; trong d6 C1-Cs alkyl duoc thay thé tily ¥ bing mot hodc hai nhém RB,
Theo mét s& phuong an, mdi R¥ doc lap C1-Cs alkyl va mdi R3® doc 1ap 1a - COORSC
va -NHCOOR®P; trong d6 R 1a C1-Cs alkyl va RSP 14 C1-C; alkyl duge thay thé tiy y
bang nhém phenyl.

[0077] Theo mdt sé phuong 4n, hai nhém R® trén céc nguyén tir cacbon lién k& duoc
lién két dé tao thanh Cs-Cs cycloalkyl. Theo mdt s6 phuwong 4n, mdi R’ doc 14p 1a halo,
cyano, Ci-Cs alkyl hodc C3-Cg cycloalkyl. Theo mot sd phuong an, mdi R doc 1ap 1a H,
C1-Cs alkyl hodc C3-Cs cycloalkyl. Theo mét s6 phuong an, mdi R® ddc 1ap 1a metyl,
tert butyl hodc cyclopropyl.

24



52286 25/370

[0078] Theo mot s6 phuong an, n 14 1, 2 hodc 3, va mdi R® doc 1ap 1a Ci-Cs alkyl hodc
C3-Cg¢ cycloalkyl. Theo mot sb phuong 4n, n 1a 1 hodc 2, va mdi R’ doc 1ap 1a Ci-Cs
alkyl hodc C3-Cs cycloalkyl. Theo mdt ) phuong én, nla 1, 2 hodc 3, va mdi R3 doc lap
1a metyl, tert butyl hodc cyclopropyl.

[0079] Theo mét sé phwong 4n v& hop chét c6 Cong thirc I, Ia, Ib, II, Ia, IIb, III, I,
I1Ib va IlIc dugc md ta trong tai liéu nay, R® 1a C1-Cs alkyl. Theo mot s6 phuong én,
theo mot s& phuong an, R’ 12 metyl, etyl, propyl hozc butyl. Theo mdt sb phuong 4n, R®
la metyl hodc tert-butyl.

[0080] Theo mot sb phuong 4n vé hop chét ¢c6 Cong thuec I, Ia, Ib, II, Ila, IIb, III, II1a,

IIIb hodc IIlc, 13 heteroaryl ¢6 tir 5 d@én 10 canh vong chra mét, hai hoic ba di
nguyén tir dugc chon tir nhém bao gdm O, N va S.

[0081] Theo mét s& phwong an v& hop chét c6 Cong thirc I, Ia, Ib, II, ITa, IIb, III, I1la,

IIIb hoac IIlc, la Cs-Croaryl;nla0, 1, 2, hodc 3; va mdi R’ ddc 14p 13 halo, cyano,
C1-Cs alkyl, C3-Cs cycloalkyl, C1-Cg alkoxy hodc -SO,R34; hodc hai nhém R trén céc
nguyén tir cacbon lién k& dwoc lién két dé tao thanh Cs-Cs cycloalkyl.

[0082] Theo mét s& phuong 4n vé hop chit c6 Cong thire 1, Ta, Ib, II, Ila, Ilb, 111, IIIa,

IIIb hoac Illc, la C¢-Cyo aryl; nla 0, 1 hodc 2; va mdi R’ doc lap 1 halo, cyano,
C1-Cs alkyl, C3-Cs cycloalkyl, Ci-Cg alkoxy hodc -SO2R%4; hodc hai nhom R trén cac
nguyén tir cacbon lién ké duge lién két dé tao thanh Cs-Cs cycloalkyl. Theo mot sd

phuong an, la Cs-Cio aryl, n 12 0, 1, 2 hodc 3, va mdi RS doc 1ap 1a C1-Cs alkyl

hodc C3-Cs cycloalkyl; hodc hai nhém R® trén cdc nguyén tir cacbon lién k& dugc lién

két dé tao thanh Cs-Cs cycloalkyl. Theo mdt s6 phuong 4n, la C¢-Cro aryl, n1a 0,
1 hodc 2, va mdi R® doc 1ap 1a C1-Cs alkyl hodc C3-Cs cycloalkyl; hodc trong d6 hai

nhom R3 trén cac nguyén tir cacbon 1ién ké duge lién két dé tao thanh Cs-Cs cycloalkyl.

Theo mdt s6 phuong an, la phenyl hodc naptyl;nla 0, 1, 2 hodc 3, va mdi R’ doc

1ap 1a C1-Cs alkyl hodc C3-Cs cycloalkyl; hodc hai nhém R® trén cdc nguyén tir cacbon
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lién ké dugc lién két dé tao thanh Cs-Cs cycloalkyl. Theo mot s6 phuong an, la
phenyl ho#ic naptyl; n 1a 0, 1 hodc 2, va mdi R®> doc 1ap 1a C1-Cs alkyl hosic C3-Cs

cycloalkyl; hodc hai nhém R trén céc nguyén tir cacbon lién ké dugc lién két dé tao

thanh Cs-Cs cycloalkyl. Theo mét sd phuong an, la mot phenyl, n1a 0, 1, 2 hodc
3, va mdi R® dbc lap 1a C1-Cs alkyl hodc C3-Cs cycloalkyl; hodc hai nhom R trén cac

nguyén tir cacbon lién k& duoc lién két dé tao thanh Cs-Cs cycloalkyl. Theo mot sb

phuong én, 1a phenyl, n 12 0, 1 hodc 2, va mdi R® doc 1ap 1a C1-Cs alkyl hodc Cs-

Cs cycloalkyl; hodc hai nhom R trén céc nguyén tir cacbon lién ké duge lién két dé tao
thanh Cs-Cg cycloalkyl. Theo mdt s6 phuong én, lanaptyl, n1a 0, 1, 2 hodc 3, va
mdi R’ doc 1ap 1a C1-Cs alkyl hodc Ci-Cs cycloalkyl; hodc hai nhém R trén cic nguyén
tir cacbon lién ké dugc lién két dé tao thanh Cs-Cs cycloalkyl. Theo mét sé phuong an,
lanaptyl; n1a 0, 1 hodc 2; va mdi R ddc 1ap 1a C1-Cs alkyl hodc C3-Cs cycloalkyl;

hodc hai nhém R3 trén cac nguyén tir cacbon lién ké dugc lién két dé tao thanh Cs-Cs

cycloalkyl.
[0083] Theo mot sb phuong én, 1a phenyl hdéc naptyl; n 1a 0, 1, 2, hodc 3; va

mdi R doc 1ap 1a C1-Cs alkyl hodc C3-Cs cycloalkyl. Theo mét sé phuong an, 1a
phenyl ho#ic naptyl; n 1a 0, 1 hodc 2; va mdi R> ddc 1ap 1a Ci-Cs alkyl hodc C3-Cg

cycloalkyl. Theo mot sb phuong an, la phenyl;nla 0, 1,2, hodc 3; va mdi R’ doc

1ap 1a C1-Cs alkyl hodc C3-Cs cycloalkyl. Theo mét s phwong én, la phenyl; n
12 0, 1 hodc 2; va mdi R’ ddc 1ap 1a C1-Cs alkyl hodc C3-Cs cycloalkyl. Theo mot sb

phuong én, 12 naptyl; n 14 0, 1, 2, hodc 3; va mdi R’ doc 1ap 1a Ci1-Cg alkyl hodc
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C3-Cs cycloalkyl. Theo mdt s6 phwong 4n, 12 naptyl; n 12 0, 1 hodc 2; va mdi R’

doc 1ap 1a Ci1-Cs alkyl hodc C3-Cs cycloalkyl. Theo mot s6 phuong én, la mot
phenyl va n 12 0. Theo mdt sé phwong 4n, Ar 12 naptyl va n 13 0.

[0084] Theo mot sb phuwong an vé hop chét c6 Cong thire 1, Ia, Ib, II, Ila, IIb, IIL, IlIa,

IIIb hodc Illc, 1a C6-Cio aryl dugce thay thé tuy y b%mg mot hodc hai nhém R>;
trong d6 mdi R ddc lap 1a halo, cyano, Ci-Cs alkyl, C3-Cs cycloalkyl, C1-Cs alkoxy hodc

-SO,R%A; hogic hai nhom RS trén cac nguyén ti cacbon lién k& dugc lién két dé tao thanh

Cs-Cs cycloalkyl. Theo mét sd phwong 4n, 1a C4-Cio aryl dugc thay thé tuy y
bing mdt hodc hai nhém R’; trong d6 mdi R® ddc 1ap 1a Ci-Cs alkyl hodc C3-Cs

cycloalkyl; hodc hai nhom RS trén cac nguyén tir cacbon lién ké duge lién két dé tao

thanh Cs-Cs cycloalky. Theo mdt sb phuong an, 1a C6-C1p aryl dugce thay thé tuy
y bi‘mg mot hodc hai nhom R?; trong d6 mdi R® doc 1ap 1a Ci-Cs alkyl hodc C3-Cg

cycloalkyl. Theo mét sé phuong 4n, la phenyl hoac naptyl; trong d6 phenyl hodc
naphtyl dugc thay thé tiiy ¥ bang méot hodc hai nhom R?; trong d6 mdi R’ doc 1ap 1a Ci-

Cs alkyl hodc C3-Cs cycloalkyl; hodc hai nhém R trén cac nguyén tir cacbon lién ké

duoc lién két dé tao thanh Cs-Cs cycloalkyl. Theo mot s6 phuong an, 1a phenyl
hoic naptyl; trong d6 phenyl hodc naphtyl duge thay thé tiy y bang mot hozc hai nhom
RS; trong d6 mdi R doc 1ap 1a C1-Cs alkyl hodc Cs-Cs cycloalkyl. Theo mdt s6 phuong

an, 1a phenyl dugc thay thé tiiy ¥ bing mdt hodc hai nhém R?; trong d6 mdi R

doc 1ap 1a Ci-Cs alkyl hodc C3-Cs cycloalkyl; hodc hai nhom R trén cac nguyén tu

cacbon lién ké duoc lién két dé tao thanh Cs-Cs cycloalkyl. Theo mét s6 phuong éan,
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1a phenyl duoc thay thé tily ¥ bing mét hodc hai nhém R’; trong d6 mdi R® doc

1ap 14 C1-Cs alkyl hodc C3-Cs cycloalkyl. Theo mot sd phuong 4n, 1a phenyl.
[0085] Theo mot sb phwong an vé hop chét c6 Cong thirc I, Ia, Ib, 11, Ila, IIb, III, I1Ia,

IIIb hoac Illc, 12 naptyl duoc thay thé tuy y béng mdt hodc hai nhom R3; trong
d6 mdi R® doc 1ap 1a Ci1-Cs alkyl hodc C3-Cg cycloalkyl; hodc hai nhém R> trén céc

nguyén tr cacbon lién k& duoc lién két dé tao thanh Cs-Cs cycloalkyl. Theo mdt sd
phuong an, 14 naptyl duoc thay thé tuy y bang mot hodc hai nhém R’; trong d6
mbi R’ doc 1ap 1a C1-Cs alkyl hodc Cs-Cs cycloalkyl. Theo mot s& phuong 4n, la

1-naptyl hodc 2-naptyl.
[0086] Theo mot s6 phuong an vé hop chét c6 Cong thuc I, Ia, Ib, II, I1a, IIb, III, I1Ia,

IIb hodc Illc, dugc chon tir nhém bao gdm: ©XL \‘/©X s

oo }X oo “”““U
OJQXQQX o o

[0087] Theo mot sb phuong an vé hop chét c6 Cong thuc I, Ia, Ib, II, IIa, IIb, III, IlIa,
IIIb hoac IIlc:
R!1a ((CO)C;-Cs alkyl;
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R? 13 -(CO)C;i-Cs alkyl,

R* 13 C1-Cs alkyl, —(CR!]RPCR'R"O)nR!?, C3-Cio cycloalkyl, hodc
heterocyclyl c6 tir 4 dén 6 canh vong chira mét di nguyén tir duge chon tr N, O va S,
trong d6 Ci-Cs alkyl, C3-Cio cycloalkyl, hodc heterocyclyl co tir 4 dén 6 canh vong duogc
thay thé tily y bing mot hozc hai R*;

mdi R®, R?, R0, R va R'? @oc 1ap 1a H hodc Ci-Cs alkyl;

R* 1a C1-C;s alkyl, Ci-Cs alkoxy, Ci-Cs haloalkyl, C3-C1o cycloalkyl, hodc

heterocyclyl ¢6 tir 4 dén 6 canh vong chira mdt di nguyén t& duge chon tr N, O va S;

1a naptyl hoac phenyl;

nla 0, 1 hoac 2; va

R’ 1a C1-Cs alkyl hodc C3-Cg cycloalkyl.

[0088] Theo mot sé phuwong 4n vé hop chat c6 Cong thirc I, Ia, Ib, 11, I1a, IIb, 111, 111a,
IIIb hodc Illc:

R! [a ~(CO)Ci-Cs alkyl;

R? 1a -(CO)C;-C;3 alkyl;

R* 1a Ci-Cs alkyl, —(CR®R°CRR!'O)nR!%, C3-Cio cycloalkyl, hozc
heterocyclyl c6 tir 4 dén 6 canh vong chtra mot nguyén ti O, trong d6 Ci-Cs alkyl, Cs-
C10 cycloalkyl, hodc heterocyclyl ¢6 tir 4 d&én 6 canh vong dugc thay thé thy ¥ bang mot
hodc hai R*;

mdi R8, R%, R1%, R va R!? doc 1ap 1a H hodc Ci-C; alkyl;

R* 1a methyl, ethyl, propyl, halo methoxy, halo ethyl, halo propyl,
cyclopropyl, cyclobutyl, cyclopropyl, cyclohexyl, oxetanyl, tetrahydrofuryl hodc
tetrahydropyranyl;

la naptyl hodc phenyl;

nla0, 1 hodc 2; va

R’ 1a C1-Cs alkyl hodc C3-Cs cycloalkyl.
[0089] Theo mét sd phuong an v& hop chit c6 Cong thire 1, Ia, Ib, 11, Ila, IIb, III, IlIa,
IIIb hoac IIlc:

R!1a ((CO)C;-Cs alkyl,

R? 14 —(CO)C1-Cs alkyl,
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R* 1a C;-Cs alkyl, C3-Cio cycloalkyl, hodc heterocyclyl co tir 4 dén 6 canh
vong chira mot nguyén tir O, trong d6 Ci-Cg alkyl, C3-Cio cycloalkyl, hodc heterocyclyl
¢6 tir 4 dén 6 canh vong duoc thay thé tily y bing mot hodc hai R*A;

R*A 1a methyl, methoxy, ethyl, propyl, cyclopropyl, cyclobutyl, cyclopropyl,
cyclohexyl, oxetanyl, tetrahydrofuryl hodc tetrahydropyranyl;

la naptyl hodc phenyl;

nla 0 hodc 1; va

R’ 1a Ci-Cs alkyl hodc C3-Cs cycloalkyl.

[0090] Theo mot sé phuong an vé& hop chét co Cong thirc I, Ia, Ib, 11, I1a, IIb, 111, 111a,
IIIb hoac IIlc:

R!1a —(CO)C1-Cs alkyl;

R? 1a «(CO)Ci-Cs alkyl;

R* 13 Ci-Cs alkyl, —(CR®R’CR!RM"O)mR!?, C3-Cio cycloalkyl, hodc
heterocyclyl c6 tir 4 dén 6 canh vong chita mdt nguyén ti O, trong d6 Ci-Cs alkyl, Cs-
Cio cycloalkyl, hodc heterocyclyl c6 tir 4 dén 6 canh vong duge thay thé tiy ¥ bang mot
hodc hai R*;

mdi R8, R%, R1?, va R!! va R? doc 1ap 1a H ho#c metyl;

R* 1a methyl, methoxy, ethyl, cyclobutyl, cyclohexyl, oxetanyl hodc
tetrahydropyranyl;

1a naptyl hodc phenyl;

nla 0, 1 hodc 2;va

R? 1a C1-Cs alkyl hodc cyclopropyl.
[0091] Theo mdt s phuong an vé hop chit c6 Cong thiic 1, Ta, Ib, II, Ila, IIb, III, Illa,
IIIb hoac IIlc:

R! 1a «(CO)Ci-Cs alkyl;

R? 1a ((CO)C;-C3 alkyl;

R* 1a Ci-Cs alkyl, —(CR®R°CR!’RMO)mR!2, C3-Cio cycloalkyl, hodc
heterocyclyl c6 tir 4 dén 6 canh vong chira mdt nguyén tit O, trong d6 Ci1-Cs alkyl, C3-
C1o cycloalkyl, hodc heterocyclyl c6 tir 4 dén 6 canh vong dugc thay thé tly ¥ bang mot

ho#c hai R*A;
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mdi R8, R?, R1?, va R!! va R'? doc 1ap 1a H hodc metyl;
R*A 1a cyclobutyl, cyclohexyl, methoxy, oxetanyl hodc tetrahydropyranyl;
nlao0, 1 hodc2;va
R 1a C1-Cs alkyl hodc cyclopropyl.
[0092] Theo mdt sb phuong an, hop chit c6 Cong thirc I, Ia, Ib, II, ITa, IIb, 111, IlTa, IIIb

hoac Ilc, dugce chon tir nhém bao gém:
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va

[0093] Theo mot sb phwong 4n, hop chéit c6 Cong thirc I, Ia, Ib, IL, IIa, IIb, III, IIIa,

I1IB hoac IIIc, duge chon tir nhdém bao gém:
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, va

[0094] Theo mot ) phuong an, hop chét c6 Cong thtc I, Ta, Ib, 11, I1a, IIb, III, I1Ia, IIIb

hoic Illc, dugc chon tr nhom bao gbm:
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NH

, hoic mudi duoc dung cua
chung.
[0095] Theo mét s6 phwong an, hop chét c6 Cong thire I, Ia, Ib, 11, Ila, IIb, 11T, 1lla, I1Ib

hodc Illc, dugc chon tir nhom bao g@)m:
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[0096] Moi tham chiéu dén cac hop chit theo sang ché dugc mo ta trong tai lidu nay
ciing bao gdm tham chiéu dén mudi dugc dung ctia chung. Vi du vé mubdi duge dung
ctia céc hop chét theo séang ché bao gdm céc mudi c6 ngudn gde tir bazo phi hop, ching

han nhu kim loai kiém hodc kiém tho (vi du: Na*, Li*, K*, Ca*? va Mg*?), amoni va NR**
i . b
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(trong d6 R dugc dinh nghia trong tai li€u nay). Céac mudi dugc dung ctia nguyén tir nito
hodc nhom amin bao gbém (a) mudi bd sung axit duge tao thanh véi axit vo co, vi du:
axit clohydric, axit hydrobromic, axit sulfuric, axit sulfamic, axit photphoric, axit nitric
va cac loai tuong tu; (b) cac mubi dugce tao thanh tir cac axit hitu co, 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 isethionic, axit lactobionic, axit tannic, axit
palmitic, axit alginic, axit polyglutamic, axit naphthalenesulfonic, axit methanesulfonic,
axit p-toluenesulfonic, axit benzensulfonic, axit naphthalenedisulfonic, axit
polygalacturonic, axit malonic, axit sulfosalicylic, axit glycolic, 2-hydroxy-3-
naphthoate, pamoate, axit salicylic, axit stearic, axit phthalic, axit mandelic, axit lactic,
axit ethanesulfonic, lysine, arginine, axit glutamic, glycine, serine, threonine, alanine,
isoleucine, leucine va céc loai tuong tu; va (c) céac mudi duogc hinh thanh tir cic anion
nguyén té, vi du: clo, brom va iot. Mudi dugc dung cta hop chat thudc nhom hydroxy
bao gbm anion ctia hop chét nay két hop véi cation phit hgp nhur Nat va NRy™.

[0097] Céc hop chit duoc dé xudt trong tai liéu nay (vi du: cdc hop chéit c6 Cong thirc
I, Ia, Ib, II, IIa, IIb, III, IIIa, IIIb hodc IIlc) va céc mudi duge dung ciia chung ¢6 thé ton
tai dudi dang da hinh hodc gid da hinh khac nhau. Nhu dugc st dung trong tai liéu nay,
tinh da hinh tinh thé c6 nghia 14 kha nang ton tai ctia hop chét tinh thé trong cac cu tric
tinh thé khac nhau. Tinh da hinh cta tinh thé c6 thé 1a do su khac biét vé cach doéng goi
tinh thé (tinh da hinh déng géi) hodc su khac biét vé cach déng goi giita cic cAu tir khéc
nhau cia cing mot phén tir (tinh da hinh c4u tao). Nhu dugc sit dung trong tai liéu nay,
tinh gia da hinh tinh thé c6 nghia 12 kha ning ctia hydrat hodc solvate ctia mot hop chét
ton tai trong cac cu triic tinh thé khac nhau. Céc dang gia da hinh trong sing ché nay
c6 thé tdn tai do sw khac biét vé cach dong goi tinh thé (tinh gia da hinh déng g6i) hodc
do su khac biét vé cach dong géi giita cac ciu tir khic nhau ctia cing mdt phan tir (tinh
gi4 da hinh ciu tao). Sang ché nay bao gdm tit ca cic dang da hinh va dang gia da hinh
ctia cac hop chit c6 Cong thire I, Ta, Ib, 1L, Ila, IIb, III, I1Ta, ITIb hodc Illc, va cac mubi
dugc dung cua ching.

[0098] Céc hop chit dugc dé xuat trong tai liéu nay (vi du: cdc hop chét c6 Cong thirc
I, Ia, Ib, II, IIa, IIb, III, IIIa, IIIb hodc IIlc) va cac mubi duge dung ctia ching cling c6
thé tdn tai dudi dang chét rin vo dinh hinh. Nhu duoc sir dung trong tai lidu nay, chét

ran v dinh hinh 14 chét ran trong d6 khong co6 trét tu xa cla vi tri cdc nguyén tir trong
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chat rén. Dinh nghia nay ciing duoc 4p dung khi kich thuée tinh thé bing hai nanomet
tré xuéng. Céac chat phu gia, bao gém cad dung moi, co thé dugc st dung dé tao ra cac
dang v6 dinh hinh theo sang ché nay. Sang ché nay bao gom tat ca cac dang vd dinh
hinh ctia cac hop chét co6 Cong thuac I, Ia, Ib, 11, I1a, IIb, II1, IIIa, IIIb hodc IIlc, va cac
mubi duoc dung ctia chiing.

[0099] Dé sur dung trong didu tri bénh, mudi cua cac thanh phén hoat chét cua cac hop
chét trong sang ché nay sé 1a dugc dung, tirc 12 chiing 14 cac mubi thu dugc tir axit hodc
bazo dugc dung. Tuy nhién, céc mudi cua axit hodc bazo khong phai 1a dugce dung cling
¢6 thé hitu ich, vi du nhu trong diéu ché hodc tinh ché hop chét duoc dung. TAt ca cac
mubi, du 13 thu duogc hay khong thu dugc tir axit hodc bazo dugce dung, déu nim trong
pham vi ctia sang ché nay.

[00100] Cudi cing, cn hiéu ring céc ché pham trong tai liéu nay bao gdm céc hop
chét theo sang ché & dang khong dugc ion héa, ciing nhu dang ion ludng tinh, va két
hop véi lugng nudce theo hé sb ty lugng nhu & dang hydrat.

[00101] Cén luu ¥ ring tit ca cac chit dong phan dbi quang, chit ddng phan khong dbi
quang va hdn hop raxemic, chit hd bién, da hinh, gi4 da hinh cua cdc hop chét thudc
pham vi Cong thtc I va cac mudi duge dung cia ching duge chip nhan theo sang ché
nay. T4t ca cac hdn hop chét ddng phan dbi quang va chit dong phan khong dbi quang
nay déu nam trong pham vi clia sang ché.

[00102] Céc hop chét theo sang ché, dugc 14y 1am vi du theo Cong thire I ¢6 thé c6 cac
tam khong déi xtng, vi du nhu cic nguyén tir cacbon hodc phdt pho khong ddi xing.
Do d6, cac hop chét theo sang ché bao gdm hdn hop raxemic cua tat ca cac chit dong
phan 14p thé, bao gbm ddng phan dbi quang, ddng phan khong d6i quang va dong phan
c4u hinh riéng. Ngoai ra, cac hop chét theo sang ché bao gdm cic ddng phén quang hoc
duoc lam giau hodc phan giai & bt ky hodc tit ca cic nguyén tir bat dbi xing, khong
d6i xtng. No6i cach khac, cac tim khong dbi ximg rd rang tlir ban mo ta dugc cung clp
dudi dang cac ddng phan khong ddi xtimg hogc hdn hop raxemic. Ca hdn hop raxemic
va déng phan khong dbi quang, ciing nhu cic ddng phan quang hoc riéng 1é duoc phén
1ap hodc tdng hop, vé co ban khong chira cac dbi tac dong phan d6i quang hoac dong
phan khong dbi quang cia chung, déu ndm trong pham vi cia sang ché. Cac hdn hop
raxemic duoc tach thanh cic ddng phan riéng 18, vé co ban 1a tinh khiét vé mit quang

hoc ciia chung thong qua cac k§ thuat phd hop, ching han nhu tach mubi déng phén
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khong dbi quang dugc tao thanh véi cac chit bd tro c6 hoat tinh quang hoc, vi du: axit
hodc bazo sau d6 1a chuyén ddi tro lai cac chét c6 hoat tinh quang hoc. Trong hau hét
cac truong hop, ddng phan quang hoc mong mudn dugc tong hop bing cac phan tmg
dac hiéu 1ap thé, bt diu bang dong phan l4p thé phu hop ctia nguyén lidu ban déu theo
mong mubn.

[00103] Cac dinh nghia va quy udc héa hoc lap thé dugc str dung trong tai lidu nay
thuong tudn theo S. P. Parker, Ed., Tr dién Thuat ngit Héa hoc McGraw-Hill (1984)
Cong ty sach McGraw-Hill, New York; va Eliel, E. va Wilen, S., Héa hoc lap thé cta
Hop chét Hitu co (1994) John Wiley & Sons, Inc., New York. Nhiéu hop chét hitu co

tdn tai & dang hoat tinh quang hoc, tirc 1a ching c6 kha ning quay mit phing c6 anh
sang phan cyc phing. Khi m6 ta mdt hop chit c6 hoat tinh quang hoc, céc tién t6 D va
L hodc R va S dugc st dung dé biu thi cAu hinh tuyét déi ctia phan tir vé (c4c) tAm
khong d6i ctia n6. Cac tién t6 d va 1, D va L, hodc (+) va (-) duoc st dung dé chi ddu
cta chuyén dong quay ctia anh sang phan cuc phang boi hop chit, véi S, (-), hodc 1 ¢6
nghia 13 hop chat nay c6 tinh quay trai trong khi hop chét c¢6 tién t6 R, (+) hozic d c6 tinh
quay phai. i véi mot chu tric hoa hoc nhét dinh, cac déng phan 14p thé nay gidng hét
nhau ngoai trlr ching 12 4nh gwong cia nhau. Ddng phan 14p thé cu thé cling ¢ thé duge
goi 14 ddng phéan dbi quang, va hdn hop ctia cac ddng phan d6é thuong duge goi 12 hdn
hop ddng phan ddi quang. Hon hop chit déng phan ddi quang 50:50 dugc goi 1a hdn
hop raxemic hodc raxemat, co thé xay ra khi khdng c6 su chon loc 1ap thé hodc tinh dac
hiéu 14p thé trong mét phan tng hodc qua trinh hoa hoc. Thuat ngit "hon hop racemic"
va "raxemat" dung dé chi hdn hop déng mol cta hai loai dong phan d6i quang, khong
c6 hoat tinh quang hoc.

[00104] Céc hop chit theo sang ché ciing c6 thé ton tai dudi dang ddng phan hd bién
trong mot 36 truong hop nhét dinh. Mic d chi ¢6 thé mo ta mot ciu tric cdng huodng
duoc di doi, nhung tAt ca cac dang d6 déu duoc xem xét trong pham vi cia séng ché. Vi
du: céac chét hd bién ene-amine c6 thé tdn tai dbi voi cac hé théng purine, pyrimidine,
imidazole, guanidine, amidine va tetrazole va tit ca cac dang hd bién c6 thé c6 ctia chiing
déu nam trong pham vi clia sng ché.

[00105] Cong thirc hodc cu triic bit ky duoc dé xudt trong tai lidu nay, bao gdm hop
chét c6 Cong thuc 1, ciing duge du kién biu thi cac dang khong dugc gin nhan ciing

nhu cdc dang dugc gin nhin dong vi ctia hop chat. Cac hop chat duoc déanh dau dong
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vi ¢6 cAu tric duge mo ta theo cong thirc dugce dé xuét trong tai liéu ndy ngoai trir mot
hodc nhiéu nguyén ttr duge thay thé bang mét nguyén tir co khéi lwong nguyén tir hoic
s6 khdi da chon. Vi du v& nhing chét ddng vi c6 thé dugc két hop vao cic hop chét theo
sang ché bao gdm chét ddng vi ctia hydro, cacbon, nito, oxy, phospho, flo va clo, ching
han nhu, nhung khong gi6i han & 2H (doteri, D), 3H (triti), !'C, 1*C, *C, 1N, "¥F, 3P,
32p, 358, 36C1 va 1251. Céc hop chat dwoc danh déu ddng vi khac nhau theo sdng ché, vi
du nhu céc hop chit ma cac ddng vi phong xa nhw °H, 3C va *C dugc két hgp. Céc hop
chét duoc danh ddu ddng vi nay c6 thé hitu ich trong c4c nghién ciru chuyén héa, nghién
ciru déng hoc phan tng, k§ thudt phat hién hodc k¥ thuat hinh anh, nhu 1a chyp cét 16p
phat xa positron (PET) hodc chup cit 16p vi tinh phat xa don photon (SPECT) bao gdm
cac xét nghiém phéan bd mé thudc hodc chét nén hogc trong diéu tri bang phuong phép
phéng xa cho bénh nhan.

[00106] Sang ché ciing bao gdm céc hop chit c6 Cong thirc I trong d6 tir 1 dén n hydro
duoc gin véi nguyén tir cacbon dugc thay thé bang doteri, trong d6 n 1a sd hydro trong
phan tir. Cac hop chét nay thé hién kha ning khang chuyén héa ting 1én, do d6 rat hiru
ich dé tang thoi gian chu ky nira phan ra ctia hop chat bat ky c6 Cong thire I khi dugc
st dung cho dong vat c¢6 vu, cu thé 1a ngudi. Vi du: xem Foster, “Deuterium Isotope
Effects in Studies of Drug Metabolism” (“T4c dung ctia ddng vi Doteri trong cac nghién
ctru vé chuyén héa thudc”), Trends Pharmacol. Sci. 5(12):524-527 (1984). Theo quan
diém cta sang ché nay, cac hop chét nay dugc tdng hop bing cac phwong tién dugce biét
dén rong rai trong linh vuc k¥ thuét nay, vi du bang cach sit dung cac nguyén liéu ban
dAu, trong d6 mot hodc nhidu hydro duoc thay thé bang doteri.

[00107] Céc hop chit didu tri duoc thay thé hodc gin nhan doteri theo sang ché c6 thé
c6 cac dac tinh DMPK (chuyén hoa thude va duge dong hoc) dugec céi thién, lién quan
dén phan bd, chuyén hoa va bai tiét (ADME). Viéc thay thé bing cac dong vi ning hon
nhu doteri ¢6 thé mang lai nhitng 1¢1 ich diéu tri nhat dinh do sy 6n dinh chuyén hoa 16n
hon, vi du nhu ting thoi gian chu ki nira phén ra trong co thé sdng, giam yéu cau vé liéu
lwong va/hodc cai thién chi sé diéu tri. Hop chét dugc déan nhan *F c6 thé hitu ich cho
cac nghién ctru PET hoic SPECT. Céc hop chét dugc gin nhan ddng vi theo sang ché
va tién chit ctia chung néi chung c6 thé duoc didu ché bang cach thuc hién cac quy trinh
duoc d& xuét trong cac chuong trinh hoic trong cac vi du va ché phdm duge mo ta bén

dudi day bang cach thay thé thube thir dugc gin nhin ddng vi sin c6 cho thudc thir
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khong duge gin nhan déng vi. Pidu nay duoc hiéu rang doteri trong ngit canh nay dugc
xem 1a mot nhom thé trong hop chat ¢ cong thire 1.

[00108] Nong do cia ddng vi ning hon nhu thé nay, cu thé 1a doteri, c6 thé duoc xéc
dinh bang hé sb lam giau ddng vi. Trong cic hop chét theo sdng ché, nguyén ti bit ky
khong dugc chi dinh cu thé dudi dang mot déng Vi cu thé dugc dung dé dai dién cho
déng vi bén bét ky cia nguyén t&r d6. Trur khi cé quy dinh khéc, khi mot vi trf dugce chi
dinh cu thé 14 “H” hoic “hydro”, vi tri d6 dugc hiéu 1a c6 hydro & thanh phﬁn giau déng
vi tu nhién ctia n6. Do d6, trong cac hop chét theo sang ché, moi nguyén tir bét ky duge
chi dinh cu thé 1a doteri (D) duoc ding dé dai dién cho doteri.

[00109] Bét ctr khi ndo mdt hop chét duge mo ta trong tai liéu nay dwgc thay thé bang
nhiéu hon mot trong cung mot nhém duge chi dinh, vi du: “R” hodc “R”, thi s& duoc
hiéu rﬁng cdc nhom cé thé giéng nhau ho#ic khac nhau, tirc 12 mdi nhém duge chon doc
1ap.

[00110] Céc duong hinh song,

, cho biét vi tri gén lién két cong hoa tri vao céc
cdu trac con, nhom, gbe hodc nguyén tir lién ké.

IV. CHE PHAM DUQC

[00111] Céc hop chét dugc d& xuét trong tai liéu nay (vi du: cac hop chit co6 Cong thirc
I, Ia, Ib, II, ITa, IIb, III, IIIa, IlIb hodc Illc) co thé duoc tao thanh véi chét mang va ta
dugc thong thuong. Vi du: vién nén s€ chira ta duge, chit 1am déo, chit don, chat két
dinh va céc chét teong tu khéc. Cac ché phém dang nudc co thé dugc diéu ché & dang
v0 tring, va thong thuong khi dugc du dinh st dung khong theo dudng udng sé 1a dang
truong. T4t ca cac ché phdm duoc c6 thé chua t4 dugce tiy chon, chang han nhu nhiing
ta duge duge trinh bay trong "Handbook of Pharmaceutical Excipients (Sb tay vé ta
duoc duge phdm)" (1986). Ta duoc bao gdm axit ascorbic va cic chét chéng oxy hoa
khéc, cac chit tao chelat nhu EDTA, carbohydrat nhu dextran, hydroxyalkylxelulozo,
hydroxyalkylmetylxlulozo, axit stearic va cac chat twong ty khac. Do pH cia ché phdm
duoc ndm trong khoang tir 3 dén 11, nhung nim trong khoang tir 7 dén 10. Theo mot sb
phuong 4n, d6 pH cta ché phidm dwgc nam trong khoang tir 2 dén 5, nhung thuong ndm
trong khoang tir 3 dén 4.

[00112] Mic du cac hop chét theo sang ché (“cac thanh phén hoat chit”) c6 thé duoc
str dung mot minh, nhung t6t hon 14 dugc bao ché ching dudi dang ché pham dugc. Céc

ché phim, ca dung cho thu y va ding cho con ngudi, theo séng ché bao gdm it nhit mot
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thanh phén hoat chéit, nhu dugc dinh nghia & trén, cung v4i mdt hodc nhiéu chét mang
dugc dung va cac thanh phan diéu tri khac tiiy chon, dic biét 1 c4c thanh phén diéu tri
bd sung nhu dwoc théo luan trong ban mé t nay. (Cac) chat mang phai 13 "duge dung"
theo nghia 1a twong thich v6i cac thanh phan khéac cta ché phdm va vo hai vé mit sinh
ly dbi v&i nguoi nhan ching.

[00113] Ché phim bao gdm céc dang bao ché phi hop véi cac con dudng sit dung néi
trén. Céac ché phim c6 thé dugc bao ché phi hop dudi dang bao ché don vi va co thé
dugc bao ché theo phuong phap phi hop bat ky da duge biét dén trong linh vuc duoc
phdm. Cac k§ thuat va dang bao ché thuong dugc tim thdy trong Remington's
Pharmaceutical Sciences (Mack Publishing Co., Easton, PA). Céc phuong phép nhu vay
bao gdm bude cho thanh phén hoat chét két hop véi chét mang tao thanh mot hodc nhiéu
thanh phin phu. N6i chung, cac ché pham co thé dugc bao ché bang cach cho thanh
phin hoat chit lién két cach ddng nhat va chit ché véi chat mang 16ng hoic chit mang
ran da nghién min hoac ca hai, va sau do, néu mudn, tao hinh san phém.

[00114] Ché phéﬁ duoc theo sang ché nay thich hop st dung theo dudng udng va co
thé dugc bao ché thanh cac lidu don vi riéng bi€t nhu vién nang, vién con nhdng hodc
vién nén, mdi lidu don vi nay chira lugng thanh phén hoat chit dinh trudc; & dang bdt
hodc dang hat; & dang dung dich hoac hdn dich trong nude hodc khdng chira nuéc; hodc
& dang nhii tuong 1ong dau trong nude hodc nhii twong 16ng trong dau. Thanh phan hoat
chét cling c6 thé duoc su dung & dang vién to tron (bolus), dang dich mat hodc dang
kem.

[00115] Vién nén dugc tao thanh béng cach nén hodc db khuon, tuy y v6i mot hodc
nhiéu thanh phan phu gia. Vién nén ép c6 thé duoc bao ché bang cach nén thanh phan
hoat chét & dang chay tu do nhu dang bot hoic dang hat, dugc tron tiy v véi chét két
dinh, chét boi tron, chét pha lodng tro, chét bao quan, chét hoat dong bé mit hodc chét
phan tan trong may thich hop. Vién nén duc c6 thé duoc tao thanh bang cach d6 khudn
hén hop ctia thanh phan hoat chét dang bdt duge 1am 4m bing chét pha lodng 16ng tro
trong may thich hop. Cac vién nén c6 thé dwoc phu hodc tao van tly v va tiiy v duge
bao ché dé cung cAp su giai phong cham hodc c6 kiém soat clia thanh phén hoat tinh tir
vién nén.

[00116] Dbi véi cac bénh nhidm tring mét hodc cac mé bén ngoai khac, vi du: miéng

va da, tot hon 12 céc ché phdm nén st dung dudi dang thuéc md& boi tai chd hoic kem
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c6 chira (c4c) thanh phén hoat chit v6i luong, vi du: nim trong khoang tir 0,075% dén
20% theo khéi lugng (bao gdm (cac) thanh phan hoat chét nim trong khoang tir 0,1%
dén 20% v6i muc ting 14 0,1% theo khéi lwong, ching han nhu 0,6% theo khdi luong,
0,7% theo khéi lwong, v.v.), tét hon 1a nim trong khoang tir 0,2% dén 15% theo khdi
lwong va tdt nhét 13 0,5% dén 10% theo khéi luong. Khi dugc bao ché duéi dang thube
mdJ, cac thanh phﬁn hoat chit c6 thé dugc st dung vé1i parafin hodc nén thubc mo hoa
tan trong nudc. Ngoai ra, cac thanh phéan hoat chat c6 thé duge bao ché duéi dang kem
v6i nén kem 13 dau trong nudc.

[00117] Néu mudn, pha nudc cia kem nén c6 thé bao gdm, vi du: it nhét 1a 30% theo
khéi luong ctia alcohol polyhydric, tirc 14 alcohol ¢6 hai hodc nhiéu nhém hydroxyl nhu
propylen glycol, butan 1,3-diol, mannitol, sorbitol, glyxerol va polyetylen glycol (ké ca
PEG 400) va hdn hop ctia chung. Tét hon 14, cdc ché phdm dung tai chd co thé bao gdbm
hop chét giup tang cudng su hap thu hodc thAm nhap cia thanh phan hoat chit qua da
hodic cac ving bi anh hudng khac. Vi du vé cac chit ting cudng thim nhip qua da nhu
véy bao gdm dimetyl sulphoxit va cac chit twong tu c6 lién quan.

[00118] Pha diu cta nhil trong theo sang ché nay c6 thé duoc tao thanh tir cic thanh
phan da biét theo phuong thirc da dugc biét dén. Mic du pha nay c6 thé chi bao gdbm
chat nhil trong hoa (con duge goi 1 chét nhii héa), nhung tét hon 12 né bao gdm hdn
hop cua it nhét mot chit nhil hoa véi chét béo hodc diu hodc v6i ca chét béo va dau.
Chét nhii trong hoa ua nuée dugce két hop cung véi chit nhii twong héa ua béo déng vai
trd nhu 1a chit én dinh. Tét hon 13 bao gdm ca diu va chét béo. Cling v6i nhau, (cac)
chét nhil trong hoa c6 hodc khéng c6 (cac) chit on dinh tao thanh sap nhii twong hoa,
va sap cung v6i dau va chét béo tao thanh 14 chét nén thuéc m& nhii héa, tao thanh pha
phan tan diu cia ché phdm dang kem.

[00119] Chét nhil héa va chét én dinh nhii twong thich hop dé st dung trong ché phdm
theo sang ché nay bao gdm Tween® 60, Span® 80, cetostearyl alcohol, benzyl alcohol,
myristyl alcohol, glyceryl mono-stearat va natri lauryl sulfat. Céc chét nhii hoa va chét
6n dinh nhii twong khac thich hop dé st dung trong ché phdm theo séng ché bao gdm
Tween® &0.

[00120] Viéc lua chon diu hodc chat béo thich hop cho ché phém dua trén viéc dat
duoc cac dic tinh thAm m§ mong mudn. Kem nén 12 mot san phim khong nhon, khong

nhudm mau va c6 thé rra dugc véi do dac phu hgp dé tranh ro ri tir tip chira hodce hdp
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dung khac. C6 thé sir dung céac alkyl este don hodc hai gbc chirc bazo mach thing hoic
mach nhanh, nhu di-isoadipat, isoxetyl stearat, propylen glycol dieste cua axit béo dira,
isopropyl myristat, dexyl oleat, isopropyl palmitat, butyl stearat, 2-etylhexyl palmitat
hodc hdn hop ciia este mach nhanh duoc goi 1a Crodamol CAP, ba hop chép cudi 1a cac
este dugc uu ti€n. Ching c6 thé dugc st dung don 1é hoic két hop tuy thudc vao céc
tinh chit yéu ciu. Ngoai ra, cac lipit c6 diém néng chay cao nhu parafin mém mau tring
va/hoic parafin 1ong hodc cac loai du khoang khac cling dwoc sir dung.

[00121] Ché phdm dwgc theo sang ché nay bao gdm mdt hop chét theo sang ché cling
v6i mot hodic nhidu chit mang hoidc ta duoc dugce dung va cac tac nhan didu tri tiy y
khéc. Ché phidm duoc chira thanh phan hoat chét c6 thé & bit ky dang nao phi hop vé6i
phuong phép st dung du kién. Khi duge sir dung dé ubng, vi dy, vién nén, vién ngam
det, vién ngdm hinh thoi, hdn dich nuéc hoic dau, bot hodc hat c6 thé phéan tan, nhil
twong, vién nang cing hodc mém, xi-ré hodc thube udng ¢ con. Cac ché pham dung dé
ubng c6 thé duge bao ché theo phwong phap bt ky da duoc biét dén trong linh vuc k§
thudt cda sang ché dé san xuét duoc phém va cac dugc phém d6 6 thé chtira mét hodc
nhiéu chit bd sung bao gém chit 1am ngot, chét tao huong vi, chit tao mau va chét bao
quan, dé tao cam gidc ngon miéng. Vién nén c¢6 chira thanh phan hoat chit trong hdn
hop véi ta duge duoc dung khong doc phi hop dé san xuét vién nén duoc chip nhan.
Nhiing t4 dugc nay cé thé 13, vi du, chét pha loang tro, nhu 14 canxi hodc natri carbonat,
lactozo, canxi hodc natri phosphat; cac chét tao hat va phan rd, chéng han nhu tinh b6t
ngo, hodc axit alginic; chét lién két, chéng han nhu tinh bot, gelatin hodc acacia; va cac
chit boi tron, ching han nhu magie stearat, axit stearic hodc da tan. Vién nén c6 thé
khong dugce pht hodc c6 thé dugce phu boi cac k¥ thuat da biét bao gdm k¥ thudt vi bao
dé 1am ch4m qu4 trinh phén 1 va hdp phu trong dudng tiéu héa va do d6 cung cip tac
dung lién tuc trong thoi gian dai hon. Vi dy, c6 thé stir dung vat liéu lam cham thoi gian
phén ra nhu glyxeryl monostearat hodc glyxeryl distearat hodc v6i sap.

[00122] Cac ché phim duge ding dé udng ciing c6 thé dugce bao ché dusi dang vién
nang gelatin ctmg trong d6 thanh phén hoat chat dugc tron véi chit pha lodng rén tro,
vi du canxi phosphat hodc cao lanh, hodc duédi dang vién nang gelatin mém trong d6
thanh phﬁn hoat chét dugc tron v6i nude hodc moi truong dAu, chéng han nhu dau dau

phong, diu parafin 16ng hoic dau 6 liu.
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[00123] Hbn dich trong nudc theo sang ché chira cac vat liéu hoat chit trong hdn hop
v6i céc ta duoc thich hop dé san xut dang hdn dich trong nuée. Nhitng ta duge nhur vay
bao g?)m chét tao huyén phu, chéng han nhu natri carboxymetylxelulozo, metylxelulozo,
hydroxypropyl metylxenlulozo, natri alginat, polyvinylpyrolidon, gbm tragacan va gom
acacia, va cac chét phan tan hodc 1am w6t nhu phosphatit c6 ngudn gbc tu nhién (vi du,
lecithin), san phdm ngung tu ctia ankylen oxit véi axit béo (vi du, polyoxyetylen stearat),
san phidm ngung tu cia etylen oxit véi alcohol béo mach dai (vi du,
heptadecaetylenoxyxetanol), san pham ngung tu clia etylen oxit v6i mot phan este co
ngudn gdc tir axit béo va hexitol anhydrit (vi du, polyoxyetylen sorbitan monooleat).
Hén dich trong nuéc ciing c6 thé chira mot hodc nhiéu chit bao quan nhu etyl hodc n-
propyl p-hydroxy-benzoat, mot hoac nhiéu chét tao mau, mot hodc nhiéu chét tao vi va
mot hodc nhiéu chéit 1am ngot, chéng han nhu sucrozo hodc saccarin. Cac vi du khong
giéi han khéc vé cac chit tao hdn dich bao gdbm Cyclodextrin va Captisol (Sulfobutyl
ether beta-cyclodextrin; SEB-beta-CD).

[00124] Hon dich trong dau c6 thé dugc bao ché bang cach tao huyén phii thanh phén
hoat chét trong dau thue vat, chéng han nhu dau lac, dau 6 liu, dAu me hodc diu dira,
hodc trong diu khoang nhu parafin 16ng. Hon dich udng c6 thé chira chit 1am dic, ching
han nhu sap ong, parafin cimg hoic xetyl alcohol. Cac chét lam ngot, chang han nhu cac
chét nhu d3 dé cap & trén, va céac chét tao vi c¢6 thé duoc bd sung vao dé tao ra ché phém
ubng ngon miéng. Cac ché phim nay c6 thé duoc bao quan biang cich bb sung chét
chéng oxy hoa nhu axit ascorbic.

[00125] Bot va hat phan tan theo sangc ché thich hop dé bao ché hdn dich trong nudc
bang cach bd sung nudce tao ra thanh phan hoat chit trong hdn hop véi chit phan tan
hodic chit 1am ué6t, chét tao hdn dich va mdt hodc nhiéu chit bao quan. Cac chét phan
tan hodc lam udt thich hop va chét tao hdn dich dugc léy lam vi du 13 cac chét nhu da
duoc boe 16 & trén. Cac ta dugc bd sung, vi du chit 1am ngot, huong li¢u va chét tao
mau, cfing c6 thé c6 mit.

[00126] Ché phdm duogc theo sang ché ciing c6 thé & dang nhii twong dau trong nudec.
Pha dau c6 thé 1 dau thuc vat, ching han nhu dau 6 liu hodc dau lac, dau khoang, chang
han nhu parafin 16ng, hodc hdn hop ctia chiing. Cac tac nhan tao nhil twong thich hop
bao gdm cac gdm c6 trong tw nhién, ching han nhu gém acacia va gém tragacan, céc

phosphatit cé trong tu nhién, chang han nhu lecithin déu nanh, cac este hoic céc este
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mdt phan c6 ngudn gbe tir axit béo va anhydrit hexitol, chang han nhu sorbitan
monooleat, va cdc san phAm ngung tu ciia este mot phan nay véi etylen oxit, chéng han
nhu polyoxyetylen sorbitan monooleat. Nhil twong ciing c¢6 thé chira cac chit lam ngot
va tao vi. Xi-ro va thube uéng 6 ¢dn ¢6 thé dugce bao ché véi cac chét 1am ngot, ch'fmg
han nhu glyxerol, sorbitol hodc sucrozo. Céc ché pham duge nay cling c6 thé chura chit
khtt mui, chat bao quan, huong li€u hoac chét tao mau.

[00127] Ché phim duoc theo sang ché c6 thé & dang ché phim tiém vo tring, ching
han nhu hdn dich nude hodc dau tiém vo trung. Hon dich nay co6 thé duoc bao ché theo
k¥ thuat da biét bing cach sir dung cac cht phan tan hodc 1am w6t thich hop va céc chét
tao huyén phi d dwoc dé cap & trén. Ché phdm tiém vo tring ciing ¢6 thé 1a dung dich
hodc hdn dich tiém vo tring trong dung méi pha lodng hodic dung mdi khéng doc cé thé
chép nhan dugc qua duong tiém, chéng han nhu dung dich trong 1,3-butan-diol hodc
duoc bao ché dudi dang bot déng khd. Trong sb cac chit din va dung moi duge dung
c6 thé duogc st dung 14 nudc, dung dich Ringer va dung dich natri clorua ding truong.
Ngoai ra, dau khong bay hoi v6 tring théng thuong c6 thé duoc sit dung nhu 13 dung
moi hodc mdi truong hdn dich. Vi muc dich nay, bét ky loai dau khong bay hoi diu ngot
nao ciing c6 thé duoc sir dung bao gdm mono- hodc diglyxerit tong hop. Ngoai ra, cac
axit béo nhu axit oleic cfing c6 thé duoc sir dung dé diéu ché thube tiém. Trong sb cac
chét dan va dung méi duoc dung c6 thé dugce str dung 1a nuée, dung dich Ringer, dung
dich natri clorua dang truong va dung dich natri clorua wu truong.

[00128] Luong thanh phan hoat chét ¢6 thé dugc két hop véi chit mang dé tao thanh
dang liéu don sé& khac nhau tuy thudc vao vét chu dugce diéu tri va cach st dung cu thé.
Vi dy, ché phim giai phong theo thoi gian ding d& udng cho ngudi c¢6 thé chira khoang
tir 1 dén 1000 mg hoat chét duge két hop v6i lwong chit mang thich hop va hiru ich, c6
thé thay ddi nim trong khoang tir 5% dén 95% trong téng thanh phan ché phdm (khéi
lwong : khéi luong). Ché phadm duoc c6 thé duge bao ché dé cung cép cac lugng dé do
lwong dé sir dung. Vi dy, dung dich dang nudce dung dé truyén tinh mach c6 thé chia tir
3 dén 500 pg thanh phan hoat chat trén m&i mililit dung dich dé c6 thé truyén thé tich
thich hop v6i tde dd khoang 30 mL/gio.

[00129] Céc ché phdm duoc thich hop dé dung tai chd cho mat ciing bao gém thube
nhé mét trong d6 thanh phan hoat chét dugc hoa tan hodc tao huyén phil trong chit mang

thich hop, dac biét 1a dung mdi nude cho thanh phan hoat chét. Tét hon 13, ndng d6
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thanh phan hoat chét c6 trong cac ché pham nay nam trong khoang tir 0,5% dén 20%,
t6t hon 14 nam trong khoang tir 0,5% dén 10%, cu thé 1a khoang 1,5% theo khéi lugng.
[00130] Cac ché phim thich hop dé sir dung tai chd trong miéng bao gbm vién ngam
c6 chira thanh phan hoat chdt & dang c6 huong vi, thuong 1a sucrozo va acacia hodc
tragacan; keo ngam bao gdm thanh phéan hoat chit & dang tro chéng han nhu gelatin va
glyxerin, hodc sucrozo va acacia; va nudc sic miéng chira thanh phan hoat chat trong
chit mang léng thich hop.

[00131] Céac ché pham dé sir dung & truc trang c6 thé dugc bao ché dudi dang thube
dan voi thanh phan thich hop bao gdm, vi du, bo ca cao hoic salixylat.

[00132] Theo mot sé phwong an, hop chit duoc dé xuét trong ban mo ta nay duge st
dung bang cach hit. Theo mét s phuong 4n, cac ché pham thich hop dé dung trong phdi
hodc qua dudng miii c¢6 kich thuée hat, vi du: nim trong khoang tir 0,1 dén 500
micromet, chéng han nhu 0,5 micromet, khoang 1 micromet, khoang 30 micromet, hodc
khoang 35 micromet, v.v., dugc sit dung biang céch hit nhanh qua dudng miii hogc hit
qua miéng dé dén tii phé nang. Ché pham phii hop bao gdm dung dich nuéc hoic dung
dich diu cua thanh phan hoat chit. Cac ché phim duge thich hop dé st dung & dang
binh xit hodc bot khd c6 thé duge bao ché theo cac phwong phép thong thudng va c6 thé
dugc phan phéi cung vai cac chét diéu tri khac. Theo mot s phuong én, hop chét duoc
sir dung trong tai liéu nay dugc bao ché va dinh lidu & dang bdt kho. Theo mot sé phuong
an, hop chét dugc st dung trong tai liéu nay dwoc bao ché va dinh lidu & dang ché pham
duoc sol khi hoa. Theo mét sb phuong an, hgp chat dugc st dung trong tai li€u nay duogc
bao ché dé phén phéi béng mit na. Theo mot sb phuong an, hop chét duoc st dung trong
tai liéu nay duoc bao ché dé phan phdi bing mat na kiéu 1éu.

[00133] Cac ché phdm thich hop dé ding theo dudng 4m dao c6 thé dugc bao ché dudi
dang petxe, nut gac, kem bdi, gel, bot nhdo, bot hodc dang xit c6 chira, ngoai thanh phﬁn
hoat chét, nhu chét mang da duogc biét dén trong linh vyuc k¥ thudt cua sang ché 1 thich
hop.

[00134] Céc ché phim pht hop dé sir dung ngoai dudng tiéu hoéa bao gdm dung dich
tiém v tring chira nuéc va khong chita nude cb thé chira chit chdng oxy héa, chét dém,
chat chng khuén va chét hoa tan 1am cho ché phdm dugc nay tré nén dang truong vé6i
mAu ctia ngudi nhan du kién; va hdn dich v6 tring chira nuéc va khong chtra nuéce co

thé bao gdm chét tao huyén phil va chit lam dic.
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[00135] Céc ché phém duoc bao ché chua trong céac vét chira liéu don vi hodc nhiéu
lidu, vi du bng va lo kin, va c6 thé duoc bao quan trong diéu kién dong khé (d6ng lanh)
chi cAn b sung chit mang 16ng vo tring, vi du nhu nudc dé tiém, ngay trude khi sir
dung. Dung dich va hon dich tiém ding ngay dugc bao ché tir béot, hat va vién nén vo
tring cta thanh phan thuc duge mo ta & trén. Ché phdm lidu don vi wu tién 1a dang bao
ché c6 chira mot lidu hang ngay hodc mot don vi lidu phu hang ngay, nhu da duge mo
ta & trén, hodc mot phan thich hop clia chung, clia thanh phén hoat chat.

[00136] Can phai hiéu réng ngoai cac thanh ph?m hoat chit duogc dé cadp cu thé & trén,
cac ché phdm dugc theo sang ché c6 thé bao gdm cac thanh phan khidc ma thuong dugc
st dung trong linh vuc k§ thuét cua sang ché lién quan dén loai ché phém dugc dé cap,
vi du nhitng chét phit hop dé udng c6 thé bao gdm céc chét tao huong vi.

[00137] Séng ché con d& xuét cac ché phim thi y bao gdm it nhat mot thanh phan hoat
chét nhu da dwoc xé4c dinh & trén cing v&i chdt mang thu y.

[00138] Chit mang thu y 1a chét hitu ich cho muc dich st dung cia ché phim va c6 thé
1a chat dang rin, long hodc khi ma 1a tro hodc cé thé chép nhan vé mat dugc ly trong
linh vie thi y va tuong thich v6i thanh phan hoat chat. Cac ché phdm thu y nay c6 thé
duoc sit dung theo duong udng, dudng tiém hoic con dudng mong mudn bat ky khéc.
[00139] Céc hop chit theo sang ché duogc sir dung dé bao ché cac ché phim dugc gii
phéng c6 kiém soat chira mot hodc nhiéu hop chit theo sang ché (“ché phim giai phong
c6 kiém so4t™) trong dé viéc giai phong hoat chit duoc kiém soat va diéu chinh dé cho
phép dung lidu it tAn sudt hon hodc dé cai thién dugc dong hoc hodc ddc tinh cta thanh
phan hoat chét nhit dinh.

V.BO KIT

[00140] Ciing dugc dé xuét 12 bd kit bao gdm hop chit dugc dé xuét trong tai liéu nay
(vi du: hop chét c6 Cong thirc I, Ia, Ib, II, Ila, IIb, III, IIIa, IIIb hoic IIIc), mudi duoc
dung, ddng phan 1ap thé, hdn hop cua ddng phén l4p thé hodc chat hd bién cua chung.
Theo mot sb phuong éan, by kit dugc mo ta trong tai liéu nay cé thé bao gém nhin
va/hodc hudng din st dung hop chét trong diéu tri bénh hodc tinh trang & d6i twong (vi
du: con nguoi) can duoc diéu tri. Theo mot sb phuong an, bénh hodc tinh trang 1a bénh
nhiém vi rut.

[00141] Theo mét s phuong an, bd kit cling c6 thé bao gdm mot hodc nhiéu thude diéu

trj bd sung va/hodc hudng dan sir dung thude diéu tri bd sung két hop véi hop chét co
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Cong thuc I dé didu tri bénh hodc tinh trang & dbi tugng (vi du: con ngudi) can dugc
diéu tri.

[00142] Theo mot sb phuong an, bod kit dwoc dé xuét trong tai liéu nay bao gdm céc
don vi lidu riéng 1¢é cua hop chit nhu dugc mo ta trong tai liéu nay, hodc mudi duoc
dung, raxemat, ddng phan d6i quang, ddng phan khong ddi quang, chét hd bién, da hinh,
gia da hinh, dang v6 dinh hinh, hydrate hodc solvate ciia chung. Vi du vé cac don vi lidu
lwong riéng 1é c6 thé bao gdm thubc vién, vién nén, vién nang, bng tiém duogc nap san
hodc cartridge 6ng tiém, thi IV, 6ng hit, mdy phun khi sol, v.v., mdi don vi bao gé)m mot
luong co6 hiéu qua diéu tri cta hop chéit dugc dé cap, hodc mudi duoc dung, raxemat,
ddng phan d6i quang, ddng phan khong dbi quang, chit hd bién, da hinh, gia da hinh,
dang vo0 dinh hinh, hydrate hodc solvate cta chung. Theo mot $6 phuong &n, bd kit co
thé chtra mot don vi lidu don va & cac bo kit khac cling ¢6 don vi da lidu, chéng han nhu
sb luong don vi lidu can thiét cho mot phéc dd hodc khoang thoi gian cu thé.

[00143] Séng ché ciing d& xuét cac san phim san xuét bao gdm hop chit c6 Cong thirc
I, hosic mudi duge dung, ddng phén 1ap thé, hdn hop ctia dong phan 14p thé hodc chit hd
bién cua chung; va dung cu chira. Theo mdt s6 phuong én, dung cu chira san phém san
xuét 12 lo, binh, 6ng, 6ng tiém duoc nap san, géi vi, hop thiéc, lon, chai, hop, tui tiém
tinh mach, dng hit hodc médy phun khi sol.

VI. CACH SU DUNG

[00144] M6t hodc nhidu hop chét theo sang ché dugc st dung theo bat ky duong nao
thich hop v6i tinh trang can didu tri. Cac dudong dung thube thich hgp bao gdm dudong
ubng, qua truc trang, qua hit, qua phdi, tai chd (bao gdm ca niém mac va dudi ludi),
dudng am dao va dudng tiém (bao gém tiém dudi da, tiém bép, tiém tinh mach, trong
da, trong khoang va ngoai mang cimg), va cac duong dung thude twong tu khac. Theo
mdt s phuong an, hop chét dugce dé xuét trong ban mé ta nay duoc sir dung bang cach
hit hodc tiém tinh mach. Can phai hiéu rang duong dung thubc wu tién co thé thay ddi,
chéng han nhu tuy thudc vao tinh trang bénh ctia nguoi nhén.

[00145] Trong cic phuong phép theo sang ché dé didu tri nhiém vi rat, cc hop chat
theo sang ché c6 thé duoc sir dung bét ky luc nao cho nhitng ngudi ¢é thé tiép xtc véi
vi it hodc dang bi nhiém vi rt. Theo mot sb phuong an, cac hop chét theo séng ché co
thé dugc st dung dy phong cho nhitng ngudi tiép xic véi nguoi bi nhiém vi rat hodc ¢6

nguy co tiép xtc v6i ngudi bi nhiém vi rit, vi du nhu nha cung cap dich vu chim séc
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sttc khoe. Theo mét sb phwong 4n, viée st dung cac hop chét theo sang ché c¢6 thé danh
cho nhirng nguoi dang xét nghiém dwong tinh véi viéc nhiém vi rit nhung chua biéu
hién céac triéu chung nhiém vi rat. Theo mot sb phuong an, viéc sir dung cic hop chét
theo sang ché c6 thé danh cho nhitng ngudi khi bat diu xuét hién céc triéu chirng nhiém
vi rut.

[00146] Theo mdt s6 phuwong an, phuong phap duge dé xuat trong tai liéu nay bao gdm
bude cho dbi tuong st dung hop chét c6 Cong thuc I, hodc mubi dugc dung cta né, dya
vao trudong hop.

[00147] Nhu dugce st dung trong tai li€u nay, thuat nglt “dua trén trudng hgp” hodc
“sit dung dua trén truong hop” ding dé chi cach st dung hop chét c6 Cong thic I, hoidc
mudi dugc dung ciia né, (1) trude khi xdy ra trudong hop (vi du: 2 gio, 1 ngdy, 2 ngdy,
5 ngay, hodc 7 ngay trd lén trude khi xay ra trudng hop) co thé khién c4 nhan tiép xtic
v6i vi rat (hodc s& lam ting nguy co nhiém vi rat clia ¢4 nhan theo cach khéc); va/hodc
(2) trong khi x4y ra trudng hop (hoic nhiéu hon mot trudng hop tai phat) khién c4 nhan
d6 tiép xuc véi vi rat (hodc s& 1am tang nguy co nhiém vi rit ctia c4 nhan theo cach
khac); va/hoic (3) sau khi xay ra truong hop (hodc sau trudng hop cubi ciing trong mét
chudi trudong hop tai phat) khién ca nhan do tiép xtc véi vi rat (hodc s& lam ting nguy
co nhidm vi rit cua ca nhan theo cach khac). Theo mot s& phuong an, viée sir dung dua
trén trudong hop dugc thyuc hién truée khi dbi tuong tiép xuc vai vi rat. Theo mot sb
phuong an, viéc sit dung dua trén truong hop duoc thuc hién sau khi abi tugng tiép xtic
v6i vi rat. Theo mdt sb phuong an, viéc st dung dua trén truong hop duge thyc hién
trude khi dbi tuong tiép xuc véi vi rat va sau khi ddi tugng tiép xic véi vi rat.

[00148] Theo mot sb phuwong 4n, cac phuong phap dé xuét trong tai liéu nay lién quan
dén viéc st dung trude va/hodc sau khi xay ra bién cb c6 thé khién ca nhan tiép xtc véi
vi rat hodc s& 1am ting nguy co nhiém vi rit cla c4 nhan theo cach khac, vi du: dudi
dang bién phap du phong trude khi tiép xac (PrEP) va/hodc bién phap du phong sau khi
tiép xtc (PEP). Theo mdt s6 phuong 4n, céc phuong phép duge dé xuat trong tai lidu
nay bao gdm phuong phap du phong trude khi tiép xtc (PrEP). Theo mot s6 phuong 4n,
cac phuong phap duoc dé xuét trong tai lidu nay bao gdbm phuwong phip du phong sau
khi tiép xuc (PEP).

[00149] Theo mot sé phuong 4n, hop chit c6 Cong thirc I, hodic mudi duge dung ctia

nd, dugce st dung trude khi doi tugng tiép xtic véi vi rut.
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[00150] Theo mot sb phuong an, hop chit co Cong thirc I, hoic mudi duge dung cia
nod, duge st dung trude va sau khi dbi tuong tiép xuc voi vi rat.

[00151] Theo mdt s6 phuong an, hop chit c6 Cong thirc I, hodc mudi dugc dung cia
n6, dugc st dung sau khi dbi tuong tiép xuc vaéi vi rat.

[00152] Vidu v& phac db dung thube dua trén bién ¢ bao gdm bude st dung hop chét
c6 Cong thuc I, hosc mudi duge dung clia né, trong vong 24 dén 2 gio trudce khi nhiém
vi rat, sau d6 1a st dung hop chét c6 Cong thire I, hoic mudi dugce dung, cit 24 gid mot
14n trong thoi gian tiép xuc, sau d6 14 sir dung thém hop chét c6 Cong thic I, hodc mudi
duogc dung cia no, sau lan tiép xuc cudi clung, va st dung lan cubi ciing hop chét c6
Cong thic I, hoac mudi duge dung ciia n6, 24 gid sau do.

[00153] Mot vi du khac vé phac dd ding thude dua trén bién cb bao gdm budc sir dung
hop chét c6 Cong thirc I, hoic mubi duoge dung clia nd, trong vong 24 gid trudce khi tiép
xac v6i vi rat, sau d6 1a sir dung hang ngay trong thoi gian tiép xuc, sau d6 1 st dung
1An cudi cing khoang 24 gi¥ sau d6 sau lan tiép xuc cudi ciing (c6 thé 13 lidu ting 1én,
chéng han nhu lidu gip doi).

[00154] Lidu c6 hiéu qua cia thanh phin hoat chit phu thudc it nhat vao ban chét cua
tinh trang bénh dang dugc diéu tri, doc tinh, liéu hop chét dang dugc st dung du phong
hozic chdng lai nhiém vi rat dang hoat dong hay khong, phurong phap phan phéi va cong
thirc bao ché dugce phdm, va s& duge xac dinh béi bac si 1am sang bang cach st dung
c4c nghién ctu ting lidu thong thuong. Liéu luong ¢ thé duoge dy kién 1a ndm trong
khoang tir 0,0001 dén 100 mg/kg khbi lugng co thé mdi ngay; tot hon 13, nim trong
khoang tir 0,01 dén 10 mg/kg khdi lugng co thé mbi ngay; tét hon nita 13, nim trong
khoang tir 0,01 dén 5 mg/kg khdi luong co thé mdi ngay; tot nhét 13, nim trong khoang
tir 0,05 dén 0,5 mg/kg khéi lugng co thé mdi ngay. Vi du, lidu g clr vién hang ngay
cho mdt ngudi trudng thanh khoang 70 kg khéi luong co thé s& nam trong khoang tir
1 mg dén 1000 mg, 8t hon 12 ndm trong khoang tir 5 mg dén 500 mg, va c6 thé & dang
mdt hodc nhiéu liéu.

[00155] Du kién bt ky khoang thdi gian thich hop nao dé st dung céc hop chit theo
sang ché. Vi du: st dung c6 thé kéo dai tir 1 ngay dén 100 ngay, bao gbm 2, 3, 4, 5, 6,
7, 8,9, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80 hodc 90 ngay. St dung cling c6 thé kéo dai
tir 1 tudn dén 15 tudn, bao gdm 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13 hodc 14 tuan. Thoi

gian st dung dai hon cling dugc du tinh.
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[00156] Theo mot sb phuong an, hop chit dugc dé xuét trong tai liéu nay dugc st dung
mdt 1an mot ngay. Theo mdt sb phuong 4n, hop chit duge dé xuét trong tai liéu nay
duoc st dung hai ngay mét 1an. Theo mdt sb phuong &n, hgp chit duge d& xuit trong
tai li€u nay dugc sir dung mot 1An mot tudn. Theo mot ) phuong an, hop chét duoc dé
xuét trong tai li€u nay dugc st dung hai 14n mot tudn.

[00157] Theo mdt s& phuong 4n, mot hodc nhiéu hop chat dé xuét trong tai lidu nay
duoc sir dung mot 1an mot ngay. Lidu mot 14n mot ngay c6 thé duge sir dung trong thoi
gian bao 1au iy theo yéu ciu, vi du trong thoi gian 1én dén 5 ngay, 1én dén 7 ngay, lén
dén 10 ngay, 1én dén 15 ngay, 1én dén 20 ngay, 1én dén 25 ngay, 1én dén mot thang hoic
lau hon. Theo mot s& phuong 4n, lidu mot 1an médt ngay duoc sir dung trong thoi gian
[én dén 20 ngay, 1én dén 15 ngay, 1én dén 14 ngay, 1én dén 13 ngay, 1én dén 12 ngay,
1én dén 10 ngay, 1én dén & ngay, 1én dén 6 ngay, 1én dén 4 ngay, 1én dén 3 ngay, 1én dén
2 ngay hodc trong mot ngay.

[00158] Theo mdt sé phuong an, mot hoic nhiéu hop chét duogc dé xuit trong tai licu
nay dugc dinh lidu mot 1dn mét ngay, trong khoang 6 dén 12 ngay, vi du trong khoang
8-10 ngay. Theo mot sé phuong 4n, mot hodc nhidu hop chét duoc sir dung mot 1an mot
ngay trong khoang 9 ngay. Theo mét sé phuong 4n, mdt hodc nhiéu hop chét dugc str
dung mot 14n mot ngay trong khoang 10 ngdy. Theo mdt sé phwong an, khoang 50-
150 mg mdt hodc nhiéu hop chét dugc dé xuét trong tai liéu ndy dugc st dung mot lan
mdot ngdy trong khoang 5 dén 12 ngay, vi du trong khoang 10 ngay. Theo mot s6 phuong
an, khoang 100 mg mot hodc nhiéu hop chit duge dé xudt trong tai liéu nay dugc si
dung mot 14n mdt ngay trong khoang 5 dén 12 ngay, vi du: trong khoang 10 ngay.

VIL. PHUONG PHAP SU DUNG

[00159] Sang ché ciing dé xuét phuong phép diéu tri hodc phong ngira viéc nhiém vi
rat & dbi twong (vi du: con ngudi) can duoc diéu tri, phuong phap nay bao gdm budc
cho d6i twong str dung hop chit duge mo ta trong tai lidu nay.

[00160] Theo mdt sd phuong 4n, sang ché dé xuat phuong phap diéu tri viéc nhiém vi
rit & d6i twong (vi du: con ngudi) cdn duogc diéu tri, phuong phap nay bao gdm budc
cho db6i tuong can dugc diéu tri st dung hop chit dugc mo ta trong tai liéu nay.
[00161] Theo mot s phuong an, sang ché d& xuat cic phuong phap diéu trj hoc phong

ngira viéc nhiém vi rt & ddi twong (vi du: con ngudi) can dugce diéu tri, phuwong phap
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nay bao gdm cho dbi twong sir dung hop chét theo sang ché duoc dé xudt trong tai liéu
nay va it nhét mdt loai thude diéu tri hoat tinh bd sung.

[00162] Theo mdt sb phuong 4n, sang ché d& xuét phuong phap diéu tri viéc nhiém vi
rit & déi twgng (vi du: con ngudi) can duge diéu tri, phuwong phap nay bao gbm budc
cho dbi tuong str dung hop chét dugce dé xuét trong tai liéu nay va it nhdt mot loai thude
diéu tri hoat tinh bd sung.

[00163] Theo mot phuong 4n, sang ché dé xut cac phuwong phap trc ché polymerase
cla vi rit trong té bao, cac phwong phap nay bao gdm buéc cho té bao bi nhidm vi rut
tiép xtic voi hop chit dugc dé xuét trong tai liéu nay, nho d6 polymerase cia vi rat bi
trc ché.

[00164] Theo mot phuong 4n, sang ché dé xuit cac phuwong phap e ché polymerase
clia vi rit trong té bao, cac phuong phap nay bao gdm bude cho té bao bi nhiém vi rut
tiép xuc véi hop chit dugc dé xuét trong tai li€u nay, va it nhat mot loai thudc didu tri
hoat tinh b sung, nh&r d6 polymerase ctia vi rut bj tic ché.

[00165] Sang ché ciing dé xuét 14 cach st dung cac hop chat dugc dé xudt trong tai liu
nay trong diéu tri hodc phong ngira bénh nhiém vi rat & ddi twong can duge diéu tri. Vi
du: v&i didu kién 1a cach sir dung céc hop chét duoc dé xuat trong tai liéu nay trong diéu
tri viéc nhidm vi rat & déi twong cin dugc diéu tri.

[00166] Theo mot sé phuong an, viéc nhidm vi rit 1a nhiém vi rat paramyxoviridae.
Do d6, theo mot sd phuong 4n, sang ché dé xuét cac phuong phap diéu tri nhiém
paramyxoviridae & d6i teong (vi du: con ngudi) can duge didu tri, phuong phap nay bao
gdm buéce cho dbi twong st dung hop chét theo sang ché. Vi rit paramyxoviridae bao
gém, nhung khong gidi han &, vi rut Nipah, vi rit Hendra, vi rit séi, quai bi va vi rit
parainfluenze.

[00167] Theo mot sd phwong 4n, viécnhidm vi rat 12 nhiém vi rat pneumoviridae. Do
6, theo mot sé phuong 4n, sang ché dé xuét phuong phap didu tri viéc nhidm vi rat
pneumoviridae & ngudi cin duge didu tri, phuong phap nay bao gdm budc cho ngudi sir
dung hop chét duoc dé xudt trong tai liéu nay. C4c vi rut pneumoviridae bao gdbm, nhung
khong gi6i han &, vi rat hop bao hd hip va metapneumovius & ngudi. Theo mot sb
phwong 4n, viéc nhiém vi rut pneumoviridae 12 nhidm vi rat hop bao hé hip. Theo mot

s6 phwrong 4n, nhidm vi rit pneumoviridae 1a nhiém metapneumovirus & nguoi.
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[00168] Theo mdt sb phurong an, sang ché dé xuat hop chét dugc dé xuét trong tai liéu
ndy, dé st dung trong didu tri nhiém vi rit pneumoviridae & ngudi can dugc diéu tri.
Theo mot sd phwong 4n, viéc nhiém vi rit pneumoviridae 12 nhiém vi rat hgp bao ho
hép. Theo médt sd phuong éan, viéc nhiém vi rat pneumoviridae la nhiém
metapneumovirus & nguoi.

[00169] Theo mét sé phuong an, sang ché dé xuit cac phuong phap diéu tri nhiém RSV
& ngudi can duoc didu tri, phuong phép nay bao gdm bude cho ngudi sir dung hop chét
duoc d& xuét trong tai liéu nay. Theo mét s6 phuong 4n, ngudi dang bi nhiém vi rtt hop
bao hd hap man tinh. Theo mét sb phuwong an, ngudi bi nhiém RSV cAp tinh.

[00170] Theo mot sb phuong 4an, phuong phap trc ché qué trinh sao chép RSV dugc dé
xudt, trong d6 phuong phap nay bao gdm cho ngudi cn didu tri str dung hop chét dwoc
@& xudt trong tai liéu nay, trong d6 s dung bang cach hit.

[00171] Theo mdt s6 phuong 4n, sng ché dé xuit phuong phép giam tai lwong vi rat
lién quan dén viéc nhim RSV, trong d6 phwong phap nay bao gdm cho ngudi bi nhiém
RSV sir dung hop chit dugc dé xuét trong tai lidu nay.

[00172] Theo mdt sb phuong an, viée nhiém vi rtt 12 nhiém vi rit picornaviridae. Do
do, theo mot sb phuong an, sang ché dé xuét phuong phap diéu tri nhidém vi rat
picornaviridae & nguoi can duoc diéu tri, phwong phéap nay bao gdém budc cho ngudi sir
dung hop chit theo sang ché nay. Vi riit Picornaviridae 1a eneterovi rit giy ra mot nhém
bénh 14y nhiém khong ddng nhit bao gdm herpangina, viém mang ndo v6 tring, hoi
chung giéng nhu cam lanh thong thudng (nhiém rhinovi rat & ngudi), hoi chimg gidng
nhu bénh bai liét khong té liét, chirng dau nguc do dich bénh (bénh cép tinh, sét, truyén
nhiém thudng xay ra trong dich bénh), hoi chitng tay-chan-miéng, viém tuy & tré em va
ngudi 16n va viém co tim nghiém trong. Theo mét s phuong 4n, viéc nhiém vi rit
Picornaviridae 12 nhiém rhinovirus & nguoi.

[00173] Theo mot sb phuong an, sang ché dé xuét hop chét, dé st dung trong diéu tri
nhiém vi rut picornaviridae & ngudi cin duge diéu tri. Theo mot sb phuong 4n, viéc
nhiém vi rit picornaviridae 1a nhiém rhinovirus & nguoi.

[00174] Theo mot s6 phwong 4n, viéc nhiém vi rit 1a nhiém vi rat flaviviridae. Do d6,
theo mot sé phwong 4n, sang ché dé xudt phuong phap diéu trinhiém vi rat flaviviridae
& ngudi can duoc didu tri, phuong phap ndy bao gdm budc cho ngudi sir dung hop chét

dugc mo ta trong tai li€u nay. Vi rat flaviviridae dai dién bao gdm, nhung khong gi6i
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han @, vi rat dengue, vi rat s6t vang, vi rat West Nile, vi rat Zika, vi rit viém ndo Nhat
Bén va vi riit viém gan C (HCV). Theo mét s6 phuwong 4n, viéc nhiém vi rut flaviviridae
1a nhidm vi rat dengue. Theo mot sé phwong 4n, viéc nhiém vi rit flaviviridae 12 nhiém
vi rut sét vang. Theo mot s§ phwong an, viéc nhiém vi rit flaviviridae 12 nhiém vi rit
West Nile. Theo mdt sb phuong 4n, viécnhiém vi rat flaviviridae 13 nhiém vi rat Zika.
Theo mot b phuong 4n, viécnhiém vi rut flaviviridae 12 nhiém vi rit viém ndo Nhat
Ban. Theo mot sb phuong 4n, viée nhidm vi rat flaviviridae 1a nhiém vi rt viém gan C.
[00175] Theo mot sb phuwong 4n, sang ché dé xut viéc str dung hop chit duoc dé xuat
trong tai liéu nay dé diéu tri viéc nhiém vi rut flaviviridae & nguoi can duge diéu tri.
Theo mot sb phuong &n, viéc nhiém vi rut flaviviridae 1a nhiém vi rat dengue. Theo mot
s& phuong 4n, viécnhiém vi rut flaviviridae 1a nhiém vi it st vang. Theo mdt s6 phuong
an, viéc nhiém vi rut flaviviridae 12 nhiém vi rt West Nile. Theo mot sb phuong an,
viéc nhiém vi rat flaviviridae 1a nhiém vi rat Zika. Theo mot sb phuong an, viéc nhiém
vi rtt flaviviridae 12 nhiém vi rt viém gan C.

[00176] Theo mdt s6 phuong an, viécnhiém vi rat 12 nhidém vi rit filoviridae. Do d6,
theo mot sd phuong 4an, sang ché nay dé xuét phuong phap diéu tri nhiém vi rit
filoviridae & ngudi cin duge diéu tri, phwong phép nay bao gdm budc cho ngudi sir
dung hop chét dugc dé xuit trong tai lidu nay. Cac vi rit filoviridae dai dién bao gbm,
nhung khong gidi han &, ebola (cac bién thé Zaire, Bundibugio, Sudan, Tai forest, hoac
Reston) va marburg. Theo mdt sb phuong an, viéc nhiém vi rat filoviridae 1a nhiém vi
rt ebola. Theo mot sé phuong 4n, viéenhiém vi rat filoviridae 1a nhiém vi rat marburg.
[00177] Theo mdt sb phuwong 4n, sing ché dé xuit hop chét, dé st dung trong diéu tri
nhiém vi rat filoviridae & nguoi can dugc diéu tri. Theo mot sb phuong 4n, viéc nhiém
vi rat filoviridae 1a nhidm vi rat ebola. Theo mdt sé phuong 4an, viéc nhiém vi rat
filoviridae 1a nhiém vi rit marburg.

[00178] Theo mdt sb phuong an, nhiém vi rat 13 nhiém vi rat corona. Do d6, theo mot
s6 phuong 4n, sang ché nay dé xudt phuong phéap diéu tri nhiém vi rat corona & ngudi
can dugc didu tri, trong d6 phuong phap niy bao gdbm bude cho ngudi sir dung hop chat
duoc dé xuht trong tai liéu nay. Theo mdt sb phuong én, viécnhiém vi rit corona 1a
nhiém Hoi chimg ho hip cép tinh nang (SARS), nhiém Hoi ching ho hip Trung Poéng
(MERS), nhiém SARS-CoV-2, nhiém vi rtit corona khic & nguoi (229E, NL63, OC43,
HKU1 hodc WIV1), nhiém vi rit corona ldy tir dong vat sang ngudi (PEDV hodc HKU
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CoV phén 14p nhu HKU3, HKUS hodc HKU9). Theo mot ) phuong én, viéc nhiém vi
rit 12 nhiém Hoi chung hod hip cdp tinh ning (SARS). Theo mdt s6 phuong 4n,viéc
nhi®m vi rat 12 nhiém Ho6i chung hé hap Trung Pong (MERS). Theo mot s6 phuong 4n,
viéc nhim vi rat 1a nhiém SARS-CoV-2.

[00179] Theo mdt s6 phuong an, sang ché dé xuét hop chét, dé sit dung trong diéu tri
nhidm vi rat corona & ngudi can duge diéu tri. Theo mot sd phuong 4an, viéc nhiém vi
rit corona la nhiém Hoi ching ho hip cip tinh niang (SARS), nhiém Hoi chimg hd hip
Trung Dong (MERS), nhiém SARS-CoV-2, nhiém vi rut corona khac & ngudi (229E,
NL63, OC43, HKU1 hodc WIV1), nhiém vi rit corona ldy tir dong vAt sang nguoi
(PEDV hodc HKU CoV phén lap nhu HKU3, HKUS hodc HKU9). Theo mdt s6 phuong
4n, viéenhiém vi rat 1a nhiém Hdi chimg hoé hip cip tinh ning (SARS). Theo mot s6
phuong 4n, viécnhiém vi rtt 13 nhiém Hoi chimg ho hép Trung Péng (MERS). Theo
mdot s6 phuong 4n, viéc nhiém vi rit 1a nhiém SARS-CoV-2 (COVID19).

[00180] Theo mdt sé phuong an, viéc nhiém vi rtt 13 nhidm vi rit arenaviridae. Do do,
theo mot sb phuong 4n, sang ché dé xuat phuong phap didu tri nhiém vi rut arenaviridae
& ngudi can duogc didu tri, phuong phéap ndy bao gdm budc cho ngudi sir dung hop chét
duoc dé xuit trong tai li€éu nay. Theo mot 36 phuong an, viéc nhiém vi rat arenaviridae
12 nhiém Lassa hodc nhiém Junin.

[00181] Theo mdt sé phuwong 4n, sang ché dé xuét hop chét, dé st dung trong diéu tri
nhidm vi rat arenaviridae & ngudi can duoc diéu tri. Theo mot s phwong 4n, viéc nhiém
vi rat arenaviridae 12 nhiém Lassa hoic nhiém Junin.

[00182] Theo mdt sb phuong an, viéenhiém vi rut 1a nhiém vi rat orthomyxovirus, vi
du: nhiém vi rGt cam. Theo mot s& phuong an, viéc nhiém vi rit 12 nhiém vi rat cim A,
vi rat ciim B hoéc vi rat cim C.

[00183] Theo mé ta ddy du hon trong tai lidu nay, cac hop chét theo sang ché c6 thé
duogc st dung cing voi mot hodc nhiéu thube diéu tri bd sung cho c4 nhan (v du: con
nguoi) bi nhiém vi rat. (Cac) thudc diéu tri bd sung c6 thé duoc st dung cho dbi tuong
bi nhidm vi rat cing lic véi hop chét theo sang ché hodc trude hodc sau khi sir dung
hop chit theo sang ché.

VIIL LIEU PHAP KET HQP

[00184] Céc hop chét duoc md ta trong tai liéu nay ciing c6 thé dugce st dung két hop

v&i mot hodc nhiéu thuoc diéu tri bd sung. Do do, sdng ché nay cling dé xuat cac phuong
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phap didu tri nhidm vi rut & dbi twong can dugc didu tri, trong d6 cac phwong phap nay
bao gdm budc cho dbi twong sir dung hop chit dugc @& xuét trong tai liéu ndy va mot
luong ¢6 hiéu qua didu tri cia mot hodc nhiéu thude didu tri bd sung.

[00185] Theo mot sb phwong an, thube diéu tri bd sung 1a thube khang vi rat. C6 thé
str dung moi thudc khang vi rtt phit hop theo céc phuong phép duge mo ta trong tai lidu
nay. Theo mét s6 phuong an, thude khéng vi rat duge chon tir nhém bao gdm chit tuong
tu 2'-deoxyuridine dugc 5 thé, chét tuong tu nucleoside, chét twong tu pyrophosphate,
chit e ché phién mad nguoc nucleoside, chit e ché phién ma nguoc khong phai
nucleoside, chit trc ché protease, chét irc ché integrase, chat (rc ché xAm nhép, chét twong
tu guanosine khong vong, chit twong tw nucleoside phosphonate khong vong, chét wre
ché HCV NS5A/NS5B, chét wc ché vi rat cam, interferon, chét kich thich mién dich,
oligonucleotide, chat trc ché chéng phan bao va td hop cia ching.

[00186] Theo mdt sé phuong an, thudc diéu tri bd sung 13 chét twong tw 2'-deoxyuridin
duoc 5 thé. Vi du: theo mot sb phuong an, thudc diéu tri bd sung dugc chon tir nhém
bao gbdm idoxuridine, trifluridine, brivudine [BVDU], v t& hop ciia chung.

[00187] Theo mdt sb phuong 4an, thude diéu tri bd sung 1a chét twong tw nucleoside. Vi
du: theo mdt sb phuong 4n, thube diéu tri bd sung dugc chon tr nhom bao gém
vidarabine, entecavir (ETV), telbivudine, lamivudine, adefovir dipivoxil, tenofovir
disoproxil fumarate (TDF) va td hop ctia ching. Theo mot sb phuong 4an, thude didu tri
bd sung 14 favipiravir, ribavirin, galidesivir, p-D-N4-hydroxycytidine hodc to hop cia
ching.

[00188] Theo mot sé phuong 4n, thude diéu tri bd sung 1a chét twong tu pyrophosphate.
Vi du: theo mdt sb phuong éan, thubc diéu tri bd sung la foscarnet hay axit
photphonoaxetic. Theo mét sb phwong an, thude diéu tri bd sung 1a foscarnet.

[00189] Theo mot sé phuong 4n, thudc diéu tri bd sung 1a chit e ché phién ma nguoc
nucleoside. Theo mdt sb phwong an, thudc khang vi rat 1a zidovudine, didanosine,
zalcitabine, stavudine, lamivudine, abacavir, emtricitabine, va td hop cua ching.
[00190] Theo mdt sé phuong an, thudc diéu tri bd sung 1a chit wrc ché phién ma nguoc
khong phai nucleoside. Theo mét s6 phuong an, thudc khang vi rat dugc chon tir nhém
bao gém nevirapine, delavirdine, efavirenz, etravirine, rilpivirine, va td hop cta ching.
[00191] Theo mdt sé phwong 4n, thudc didu tri bd sung 1a chét e ché protease. Theo

mdt s phuong 4n, chét e ché protease 1a chit tre ché protease HIV. Vi du: theo mt sb
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phwong 4n, thudc khang vi rat duge chon tir nhém bao gdm saquinavir, ritonavir,
indinavir, nelfinavir, amprenavir, lopinavir, atazanavir, fosamprenavir, darunavir,
tipranavir, cobicistat, va t6 hop ctia ching. Theo mot s6 phuong 4n, thudc khang vi rut
dugc chon tir nhom bao gém saquinavir, ritonavir, indinavir, nelfinavir, amprenavir,
lopinavir, atazanavir, fosamprenavir, darunavir, tipranavir, va td hop cua chung. Theo
mdt sb phuong 4n, chat e ché protease 1a chat e ché protease HCV NS3/4A. Vi du:
theo mét sb phuong éan, thubc diéu tri bd sung duoc chon tir nhom bao gém voxilaprevir,
asunaprevir, boceprevir, paritaprevir, simeprevir, telaprevir, vaniprevir, grazoprevir,
ribavirin, danoprevir, faldaprevir, vedroprevir, sovaprevir, deldeprevir, narlaprevir va td
hop cua chiing. Theo mot s6 phuong 4n, thudc didu tri bd sung duoc chon tir nhém bao
gém voxilaprevir, asunaprevir, boceprevir, paritaprevir, simeprevir, telaprevir,
vaniprevir, grazoprevir, va td hgp ctia ching.

[00192] Theo mét s phuong an, thudc didu trj bd sung 1a chat irc ché integrase. Vi du:
theo mot sb phuong éan, thudc diéu tri bd sung dugc chon tir nhém bao gém raltegravir,
dolutegravir, elvitegravir, abacavir, lamivudine, va t& hop cia chiing. Theo mot sb
phuong an, thude diéu trj bd sung duge chon tir nhém bao gdm bictegravir, raltegravir,
dolutegravir, cabotegravir, elvitegravir, va td hop cia chiing. Theo mdt sb phuong 4n,
thubc didu tri bd sung dwoc chon tir nhém bao gdm bictegravir, dolutegravir va
cabotegravir, va td hop cta ching. Theo mét s6 phuong an, thube diéu tri bd sung 1a
bictegravir.

[00193] Theo mot sb phuong 4n, thube diéu tri bd sung 13 chit trc ché xaAm nhép. Vi
du: theo mdt sb phuong an, thube diéu tri bd sung dugc chon tr nhdm bao g6m
docosanol, enfuvirtide, maraviroc, ibalizumab, fostemsavir, leronlimab, ibalizumab,
fostemsavir, leronlimab, palivizumab, globulin mién dich vi rit hgp bao hd hép, tiém
tinh mach [RSV-IGIV], globulin mién dich varicella-zoster [VariZIG], globulin mién
dich varicella-zoster [VZIG]), va t6 hop ctia ching.

[00194] Theo mét sé phuong an, thudc diéu tri bd sung 1a chét twong tw guanosine
khong vong. Vi du: theo mot s6 phuong an, thube diéu tri bd sung dugc chon tir nhom
bao gdm acyclovir, ganciclovir, valacyclovir (con duoc goi 1a valaciclovir),
valganciclovir, penciclovir, famciclovir, va td hop cua chung.

[00195] Theo mét sb phuong 4n, thube didu tri bd sung 13 chit twong tu nucleoside

phosphonate khong vong. Vi du: theo mét sé phuwong 4an, thude diéu tri bd sung duoc
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chon tir nhém bao g@)m cidofovir, adefovir, adefovir dipivoxil, tenofovir, TDF,
emtricitabine, efavirenz, rilpivirine, elvitegravir, va tb hop cua ching. Theo mat sb
phuong 4n, thubc didu tri bd sung duoc chon tir nhém bao gdm cidofovir, adefovir,
adefovir dipivoxil, tenofovir, TDF, va td hop cta ching. Theo mdt ) phuong an, thudc
didu tri bd sung dugc chon tir nhdm bao gém cidofovir, adefovir dipivoxil, TDF, va td
hop cua chung.

[00196] Theo mot sé phwong é4n, thubc diéu tri bd sung 1a chit tc ché HCV
NS5A/NS5B. Theo mot sé phuong 4n, thude didu tri bd sung 1a chit Gc ché protease
NS3/4A. Theo mdt sb phuong 4n, thude didu tri bd sung 14 chat e ché protein NS5A.
Theo mét sb phuong 4n, thude didu tri bd sung 1a chét rc ché polymerase NS5B thudc
loai nucleoside/nucleotide. Theo mot s6 phuong én, thudc diéu tri bd sung 14 chit Gc ché
polymerase NS5B thudc loai khong phai nucleoside. Theo mot s6 phwong 4n, thudc diéu
trif HCV dugc chon tir nhém bao gbm daclatasvir, ledipasvir, velpatasvir, ombitasvir,
elbasvir, sofosbuvir, dasabuvir, ribavirin, asunaprevir, simeprevir, paritaprevir,
ritonavir, elbasvir, grazoprevir, va tb hop ctia chiing. Theo mot s6 phuong 4n, thudc diéu
tri bd sung dugce chon tir nhém bao gff)m daclatasvir, ledipasvir, velpatasvir, ombitasvir,
elbasvir, sofosbuvir, dasabuvir, va tb hop cua chung.

[00197] Theo mot s6 phuong an, thude didu tri bd sung 1a chat &re ché vi rit cim. Theo
mot sb phuong an, thude diéu trj bd sung la chét (rc ché ma tran 2. Vi du: theo mot sd
phuong an, thudc diéu tri bd sung dugc chon tir nhém bao gém amantadine, rimantadine,
va td hop cta chung. Theo mot sb phuong an, thubc didu tri bd sung 1a chét e ché
neuraminidase. Vi du: theo mot s6 phuong an, thudc diéu tri bd sung duoc chon tir nhém
bao gém zanamivir, oseltamivir, peramivir, laninamivir octanoate, va td hop ctia chung.
Theo mét s& phuong 4n, thudc diéu tri bd sung 1a chit uc ché polymerase. Vi du: theo
mot sb phuong én, thubc diéu tri bd sung dugc chon tr nhém bao gém ribavirin,
favipiravir, va t6 hop cua ching. Theo mdt sé phuwong 4n, thudc diéu tri bd sung duge
chon tir nhém bao gf?)m amantadine, rimantadine, arbidol (umifenovir), baloxavir
marboxil, oseltamivir, peramivir, ingavirin, laninamivir octanoate, zanamivir,
favipiravir, ribavirin, va t6 hop cua ching. Theo mét sé phuong 4n, thudc diéu tri bd
sung dugc chon tir nhém bao gém amantadine, rimantadine, zanamivir, oseltamivir,

peramivir, laninamivir octanoate, ribavirin, favipiravir, va to hop cta ching.
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[00198] Theo mdt sé phwong 4n, thude diéu tri bd sung 13 interferon. Theo mot )
phuong an, thude didu tri bd sung duge chon tir nhém bao gbm interferon alfacon I,
interferon alfa 1b, interferon alfa 2a, interferon alfa 2b, interferon alfacon 1 pegyl hoa,
interferon alfa 1b pegyl hda, interferon alfa 2a pegyl hoa (PeglFNoa-2a) va PeglFNa-2b.
Phuong 4n e, thude diéu tri bd sung duogc chon tir nhém bao gbm interferon alfacon 1,
interferon alfa 1b, interferon alfa 2a, interferon alfa 2b, interferon alfa 2a pegyl héa
(PeglFNa-2a) va PegIFNa-2b. Theo mét sé phwong 4n, thude diéu tri bd sung duoc
chon tir nhém bao gdm interferon alfacon 1, interferon alfa 2a pegyl hoa (PegIFNa-2a),
PeglFNa-2b, va ribavirin. Theo mot s6 phuong an, thube diéu tri bd sung la interferon
alfa-2a pegyl hoa, interferon alfa-2b pegyl hoa, hodc td hop ctia ching.

[00199] Theo mét sb phuong 4n, thude didu trj bd sung bao gdm thubc kich thich mién
dich. Theo mot s6 phuong 4n, thudc diéu tri bd sung 1a oligonucleotide. Theo mot s6
phuong 4n, thudc diéu tri bd sung 13 chat (e ché chéng phan bao. Vi du: theo mot sd
phuong 4n, thube diéu tri bd sung duge chon tir nhém bao gdbm omivirsen, podofilox,
imiquimod, sinecatechins, va tb hgp ctia ching.

[00200] Theo mot sb phuwong an, thude diéu tri bd sung duge chon tir nhém bao gom
esifovir, nitazoxanide, REGN2222, doravirine, sofosbuvir, velpatasvir, daclatasvir,
asunaprevir, beclabuvir, FV100 va letermovir, va td hop cua chung.

[00201] Theo mdt ) phuong an, thudc diéu tri bd sung la thubc diéu tri RSV. Vi du:
theo mot s6 phuong an, thube khang vi rat 13 ribavirin, ALS-8112 hodc presatovir. Vi
du: theo mot sb phuong an, thudc khéng vi rat 1a ALS-8112 hodc presatovir.

[00202] Theo mot sé phwong an, thude didu tri bd sung 1a thude diéu tri vi rat picorna.
Theo mot sb phuong én, thube diéu trj bd sung dugc chon tr nhém bao gém hydantoin,
guanidine hydroclorua, L-buthionine sulfoximine, Py-11, va td hop cda ching. Theo mdt
s6 phuong 4n, thube diéu tri bd sung 1a chét e ché polymerase ctia vi rat picorna. Theo
mdt s6 phuong an, thudc didu tri bd sung 1a rupintrivir.

[00203] Theo mot sé phwong 4n, thudc diéu tri bd sung 1a thudc diéu tri bénh sét rét.
Theo mét sé phuong an, thude diéu tri bd sung la chloroquine.

[00204] Theo mot sé phuong 4n, thude didu tri bd sung duge chon tir nhém bao gdm
hydroxychloroquine, chloroquine, artemether, lumefantrine, atovaquone, proguanil,
tafenoquine, pyronaridine, artesunate, artenimol, piperaquine, artesunate, amodiaquine,

pyronaridine, artesunate, halofantrine, quinine sulfate, mefloquine, solithromycin,
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pyrimethamine, MMV-390048, ferroquine, artefenomel mesylate, ganaplacide, DSM-
265, cipargamin, artemisone, va td hop ctia chiing.

[00205] Theo mdt sé phwong an, thude diéu tri b sung 1a thudc didu trj vi rat corona.
Theo mdt s6 phuong én, thube diéu tri bd sung dugc chon tir nhém bao gém IFX-1, FM-
201, CYNK-001, DPP4-Fc, ranpirnase, nafamostat, LB-2, AM-1, khang viroporins va
t6 hop ctia chiing.

[00206] Theo mdt s6 phuong 4n, thudc didu tri bd sung 14 thube diéu tri vi rat ebola.
Vi du: theo mot sb phuong an, thude didu tri bd sung dugc chon tir nhém bao g@)m
ribavirin, palivizumab, motavizumab, RSV-IGIV (RespiGam®), MEDI-557, A-60444,
MDT-637, BMS-433771, amiodarone, dronedarone, verapamil, huyét twong giai doan
hdi phuc Ebola (ECP), TKM-100201, BCX4430 ((28S,3S,4R,5R)-2-(4-amino-5H-
pyrolo[3,2-d]pyrimidin-7-yl)-5-(hydroxymetyl)pyrolidin-3,4-diol), favipiravir (cling
dugc biét dén 1a 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, INAPc2, VRC-EBOADC076-00-
VP, 08-2966, MVA-BN filo, brincidofovir, vic xin ebola dua trén vecto vi rut adeno
Vaxart 5, Ad26-ZEBOV, vic xin FiloVax, GOVX-E301, GOVX-E302, chét rc ché vi
rit ebola x4m nhép (chét tc ché NPC1), rtVSV-EBOV, va té hop clia chiing. Theo mot
) phuong én, thude diéu tri bd sung la ZMapp, mAB114, REGEN-EB3, va td hop cua
chung.

[00207] Theo mot sb phuong an, thudc diéu tri bd sung 1a thudc didu tri HCV. Theo
mdt s6 phuong 4n, thude didu tri bd sung 1a chit wc ché polymerase HCV. Vi du: theo
mot s6 phuong éan, thudc diéu tri bd sung dugc chon tir nhém bao g?)m sofosbuvir, GS-
6620, PSI-938, ribavirin, tegobuvir, radalbuvir, MK-0608, va td hop cta chung. Theo
mot sb phuong én, thudc diéu tri bd sung la chét Grc ché protease HCV. Vi du: theo mdt
sb phuong an, thube diéu tri bd sung dugc chon tr nhom bao gém nhu GS-9256,
vedroprevir, voxilaprevir, va t& hop cta ching.

[00208] Theo mot sb phuwong 4n, thube didu tri bo sung 14 chét e ché NS5A. Vi du:
theo mot sd phuong an, thube diéu tri bd sung dugc chon tir nhém bao gém ledipasvir,
velpatasvir, va t6 hop cua chung.

[00209] Theo mot sb phuong an, thube diéu tri bd sung 13 thube khang HBV. Vi du:

theo mot sd phuong 4n, thubc didu tri bd sung 1a tenofovir disoproxil fumarate va
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emtricitabine, hodc t6 hop cia ching. Vi du vé céac loai thudc khang HBV bd sung bao
gdm nhung khong giéi han & alpha-hydroxytropolon, amdoxovir, antroquinonol, beta-
hydroxycytosin nucleosit, ARB-199, CCC-0975, ccc-R08, elvucitabin, ezetimib,
cyclosporin A, gentiopicrin (gentiopicrosit), HH-003, hepalatit, JNJ-56136379,
nitazoxanit, birinapant, NJK 14047, NOV-205 (molixan, BAM-205), oligotit, mivotilat,
feron, GST-HG-131, levamisol, Ka Shu Ning, alloferon, WS-007, Y-101 (Ti Fen Tai),
rSIFN-co, PEG-IITFNm, KW-3, BP-Inter-014, axit oleanolic, HepB-nRNA, cTP-5 (xTP-
5), HSK-II-2, HEISCO-106-1, HEISCO-106, Hepbarna, IBPB-006IA, Hepuyinfen,
DasKloster 0014-01, ISA-204, Jiangantai (Ganxikang), MIV-210, OB-AI-004, PF-06,
picrosit, DasKloster-0039, hepulantai, IMB-2613, TCM-800B, glutathion dugc kht,
RO-6864018, RG-7834, QL-007sofosbuvir, ledipasvir, UB-551, va ZH-2N, va cac hop
chit dugc dé xudt trong US20150210682, (Roche), US 2016/0122344 (Roche),
WO02015173164, WO02016023877, US2015252057A (Roche), WO16128335A1
(Roche), WO16120186A1 (Roche), US2016237090A (Roche), WO16107833A1
(Roche), WO16107832A1 (Roche), US2016176899A (Roche), WO16102438A1
(Roche), WO16012470A1 (Roche), US2016220586A (Roche), va US2015031687A
(Roche). Theo mot sé phuong an, thude diéu tri bd sung 12 chat irc ché polymerase HBV.
Vi du vé cac chit (rc ché polymeraza DNA ciia HBV bao gdm, nhung khong gi6i han &,
adefovir (EMTRIVA®), emtricitabine (EMTRIVA®), tenofovir disoproxil fumarate
(VIREAD®), tenofovir alafenamit, tenofovir, tenofovir disoproxil, tenofovir alafenamit
fumarate, tenofovir alafenamit hemifumarate, tenofovir dipivoxil, tenofovir dipivoxil
fumarate, tenofovir octadexyloxyetyl este, CMX-157, tenofovir exalidex, besifovir,
entecavir (BARACLUDE®), entecavir maleate, telbivudine (TYZEKA®), filocilovir,
pradefovir, clevudine, ribavirin, lamivudine (EPIVIR-HBV®), phosphazit, famciclovir,
fusolin, metacavir, SNC-019754, FMCA, AGX-1009, AR-1I-04-26, HIP-1302,
tenofovir disoproxil aspartat, tenofovir disoproxil orotate, va HS-10234. Theo mét sb
phuong 4n, thube diéu tri bd sung 1a chit e ché capsid HBV.

[00210] Theo mot sé phwong 4n, thube diéu tri bd sung 14 thude didu tri HIV. Theo mot
s& phwong 4n, thudc didu tri bd sung duge chon tir nhém bao gdm chét e ché protease
HIV, chét &rc ché integrase HIV, chét trc ché xam nhép, chét tc ché phién ma ngugc
nucleoside ctia HIV, chit trc ché phién ma nguoc khong phai nucleoside ciia HIV, chét

tuong ty nucleoside phosphonate khong vong, va t6 hop cia ching.
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[00211] Theo mdt sb phuong an, thubc diéu tri bd sung dugc chon tir nhém bao g6m
chat (e ché protease HIV, chét (rc ché phién mi nguge khong phai nucleoside hodc
khong phai nucleotide ciia HIV, chét (rc ché phién ma ngugc nucleoside hodc nucleotide
ctia HIV, chét e ché integrase HIV, chét trc ché HIV integrase khong c6 vi tri xtic tac
(hodc thé di hop), chét Grc ché xam nhédp HIV, chét (e ché su trudng thanh ctia HIV, chét
diéu hoa mién dich, chét didu tri mién dich, lién hop thudc khang thé, chét chinh sira
gen, trinh chinh stra gen (ching han nhu CRISPR/Cas9, nuclease ngén tay kém, nuclease
huéng vé, nuclease tong hop, TALEN), va c4c liéu phap té bao (chang han nhu liéu phap
té bao T thu thé khang nguyén dang kham, CAR-T, va liéu phap thu thé té bao T duoc
kién tao, TCR-T, liéu phép té bao T ti than).
[00212] Theo mdt sb phuwong 4n, thube didu tri bd sung duge chon tir nhém bao gbm
céc loai thude két hop st dung cho HIV, céc loai thubc khac dé diéu tri HIV, chét tc
ché HIV protease, chét trc ché enzym phién ma nguoc HIV, chét tre ché HIV integrase,
chét Gc ché HIV integrase khong c6 vi tri xtc tac (hodc thé di hop), chéit ¢rc ché xam
nhap (dung hop) HIV, chét trc ché su truéng thanh cia HIV, tic nhan dao nguge d tré,
chét trc ché protein vo, liéu phap dua trén mién dich, chét wrc ché PI3K, khéng thé HIV,
va cac khang thé dic hiéu kép, va céac protein tri liéu “giéng khéng thé”, va tb hop cua
chung.
[00213] Theo mdt s6 phuong 4n, thube didu tri bd sung 1a thudc két hop sir dung cho
HIV. Vi du v& cac loai thude két hop str dung cho HIV bao gdm nhung khong giéi han
& ATRIPLA® (efavirenz, tenofovir disoproxil fumarate, va emtricitabine);
BIKTARVY® (bictegravir, emtricitabine, va tenofovir alafenamide); COMPLERA®
(EVIPLERA®; rilpivirine, tenofovir ~ disoproxil ~ fumarate  va emtricitabine);
STRIBILD® (elvitegravir, cobicistat, tenofovir disoproxil fumarate va
emtricitabine); TRUVADA®  (tenofovir  disoproxil = fumarate va emtricitabine;
| TDF+FTC); DESCOVY® (tenofovir alafenamit va emtricitabin); ODEFSEY®
(tenofovir alafenamide, emtricitabine va rilpivirine); GENVOYA® (tenofovir
alafenamit, emtricitabin, cobicistat va elvitegravir); SYMTUZA® (darunavir, tenofovir

alafenamide hemifumarate, emtricitabine,

va cobicistat); SYMFI™ (efavirenz, lamivudine va tenofovir disoproxil
fumarate); CIMDU™ (lamivudine va tenofovir disoproxil fumarate);
tenofovir va lamivudine; tenofovir alafenamide va emtricitabine; tenofovir
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alafenamide hemifumarate va emtricitabine; tenofovir alafenamide hemifumarate,
emtricitabine, va rilpivirine; tenofovir
alafenamide hemifumarate, emtricitabine, cobicistat, va
elvitegravir, COMBIVIR® (zidovudine va lamivudine; AZT+3TC);

EPZICOM® (LIVEXA®; abacavir sulfate va lamivudine; ABC+3TC); KALETRA®
(ALUVIA®; lopinavir va ritonavir); TRIUMEQ® (dolutegravir, abacavir,

va lamivudine); TRIZIVIR® (abacavir sulfate, zidovudine va lamivudine;
ABC+AZT+3TC); atazanavir va cobicistat; atazanavir sulfate va cobicistat; atazanavir
sulfate va ritonavir; darunavir va cobicistat; dolutegravir va rilpivirine; dolutegravir
va rilpivirine hydroclorua; dolutegravir, abacavir sulfate va
lamivudine; lamivudine, nevirapine va zidovudine; raltegravir va
lamivudine; doravirine, lamivudine va tenofovir disoproxil fumarate; doravirine,
lamivudine va tenofovir disoproxil; dapivirine + levonorgestrel, dolutegravir +
lamivudine, dolutegravir + emtricitabine + tenofovir alafenamide, elsulfavirine +
emtricitabine + tenofovir disoproxil, lamivudine + abacavir + zidovudine, lamivudine +
abacavir, lamivudine + tenofovir disoproxil fumarate, lamivudine + zidovudine +
nevirapine, lopinavir + ritonavir, lopinavir + ritonavir + abacavir +
lamivudine, lopinavir + ritonavir + zidovudine + lamivudine, tenofovir + lamivudine
va tenofovir disoproxil fumarate + emtricitabine + rilpivirine hydroclorua, lopinavir,
ritonavir, zidovudine va lamivudine.

[00214] Theo mdt sé phuong 4n, thude diéu tri bd sung 1a chét trc ché protease HIV.
Vi du: theo mot sb phuong an, thude diéu trj bd sung dugc chon tr nhdm bao gém
saquinavir, ritonavir, indinavir, nelfinavir, amprenavir, lopinavir, atazanavir,
fosamprenavir, darunavir, tipranavir, cobicistat, ASC-09, AEBL-2, MK-8718, GS-
9500, GS-1156, va tb hop ctia chung. Vi du: theo mot sb phuong én, thube diéu tri bd
sung dugc chon tr nhom bao gém saquinavir, ritonavir, indinavir, nelfinavir,
amprenavir, lopinavir, atazanavir, fosamprenavir, darunavir, tipranavir, cobicistat. Theo
mdt sb phuong an, thube didu tri bd sung dugc chon tir nhém bao gdm amprenavir,
atazanavir, brecanavir, darunavir, fosamprenavir, fosamprenavir canxi, indinavir,
indinavir sulfate, lopinavir, nelfinavir, nelfinavir mesylate, ritonavir, saquinavir,
saquinavir mesylate, tipranavir, DG-17, TMB-657 (PPL-100), T-169, BL-008, MK-
8122, TMB-607, TMC-310911, va t6 hop cda ching.
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[00215] Theo mdt s6 phuong an, thude didu tri bd sung 1a chét e ché integrase HIV.
Vi du: theo mot sb phuong an, thube diéu tri bd sung dugc chon tir nhém bao gém
raltegravir, elvitegravir, dolutegravir, abacavir, lamivudine, bictegravir va td hop cla
ching. Theo mot s phuong 4n, thude didu tri bd sung 14 bictegravir. Theo mot sb
phuong an, thudc diéu tri bd sung dugc chon tir nhém bao gbm bictegravir, elvitegravir,
curcumin, cac dn xuit ciia curcumin, axit chicoric, cac dan xudt cua axit chicoric, axit
3,5-dicaffeoylquinic, cac dAn xuét cua axit 3,5-dicaffeoylquinic, axit aurintricacboxylic,
cac dAn xuét cua axit aurintricacboxylic, phenetyl este clia axit caffeic, cac ddn xuét cia
phenetyl este ctia axit caffeic, tyrphostin, cac dan xudt cua tyrphostin, quercetin, cic din
xuét cta quercetin, raltegravir, dolutegravir, JTK-351, bictegravir, AVX-15567, BMS-
986197, cabotegravir (dang tiém c6 tac dung kéo dai), ddn xuét diketo quinolin-4-1, chét
trc ché integrase-LEDGF, ledgin, M-522, M-532, NSC-310217, NSC-371056, NSC-
48240, NSC-642710, NSC-699171, NSC-699172, NSC-699173, NSC-699174, axit
stilbenedisulfonic, T-169, VM-3500, cabotegravir, va td hop cua chung.

[00216] Theo mdt sb phuong én, thudc diéu trj bd sung la chét (rc ché xam nhap HIV.
Vi du: theo mot sb phuong an, thube diéu tri bd sung dugc chon tr nhém bao gém
enfuvirtide, maraviroc, va td hop cda ching. Céac vi du khac vé chét e ché xam nhap
HIV bao gém, nhung khong han ché &, cenicriviroc, chit uc ché CCRS, chét (rc ché
gp41, chit Grc ché su gén CD4, DS-003 (BMS-599793), chét trc ché gp120, va chét trc
ché CXCR4. Cac vi du vé chét trc ché CCR5 bao gbm aplaviroc, vicriviroc, maraviroc,
cenicriviroc, leronlimab (PRO-140), adaptavir (RAP-101), nifeviroc (TD-0232), khéng
thé ddc hidu kép khang GP120/CD4 hozc CCRS, B-07, MB-66, polypeptit C25P, TD-
0680, va vMIP (Haimipu). C4c vi du vé chit c ché CXCR4 bao gdm plerixafor, ALT-
1188, N15 peptit, va vMIP (Haimipu).

[00217] Theo mét sb phuong an, thudc didu trj bd sung 1a chét trc ché phién ma nguoc
nucleoside HIV. Theo mét s6 phuong an, thudc diéu tri bd sung 1a chat e ché phién ma
nguoc khong phai nucleoside HIV. Theo mét s& phuong an, thude didu tri bd sung 1a
chét tuong ty nucleoside phosphonate khong vong. Theo mot sé phuong 4n, thudc diéu
tri bd sung 1a chét &rc ché capsid HIV.

[00218] Theo mdt sé phuong an, mdt hodc nhiéu thube didu tri b sung 1a chét trc ché
phién ma ngugc nucleoside hoac nucleotide cia HIV. Vi du: thubc diéu tri bd sung dugc

chon tir nhém bao gom adefovir, adefovir dipivoxil, azvudin, emtricitabin, tenofovir,
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tenofovir alafenamit, tenofovir alafenamit fumarat, tenofovir alafenamit hemifumarat,
tenofovir disoproxil, tenofovir disoproxil fumarat, tenofofvir disoproxil hemifumarat,
VIDEX® va VIDEX EC® (didanosin, ddl), abacavir, abacavir sunfat, alovudin,
apricitabin, censavudin, didanosin, elvucitabin, festinavir, fosalvudin tidoxil, CMX-157,
dapivirin, doravirin, etravirin, OCR-5753, tenofovir disoproxil orotat, fozivudin tidoxil,
islatravir, lamivudin, phosphazid, stavudin, zalcitabin, zidovudin, rovafovir
etalafenamit (GS-9131), GS-9148, MK-8504, MK-8591, MK-858, VM-2500, KP-1461,
va to hop ctia ching.

[00219] Trong mdt sb phuong an, thude didu tri bd sung 1a chét trc ché phién ma nguoc
khong phai nucleoside hodc khdng phai nucleotide ciia HIV. Vi du: chét b sung duoc
chon tir nhém bao gdm dapivirine, delavirdine, delavirdine mesylate, doravirine,
efavirenz, etravirine, lentinan, MK-8583, nevirapine, rilpivirine, TMC-278LA, ACC-
007, AIC-292, KM-023, PC-1005, elsulfavirine rilp (VM-1500), va td hop ctia ching.
[00220] Theo mdt ) phuong éan, thubc diéu tri bd sung dugc chon tu
ATRIPLA® (efavirenz, tenofovir disoproxil fumarate, va emtricitabine);
COMPLERA® (EVIPLERA®; rilpivirine, tenofovir disoproxil fumarate
va emtricitabine); STRIBILD® (elvitegravir, cobicistat, tenofovir disoproxil fumarate
va emtricitabine); TRUVADA® (tenofovir disoproxil fumarate va emtricitabine; TDF
+FTC); DESCOVY® (tenofovir alafenamit va emtricitabin); ODEFSEY® (tenofovir
alafenamide, emtricitabine varilpivirine); GENVOYA® (tenofovir alafenamit,
emtricitabin, cobicistat va elvitegravir); adefovir; adefovir dipivoxil;
cobicistat; emtricitabin; tenofovir; tenofovir disoproxil; tenofovir disoproxil
fumarat; tenofovir alafenamit; tenofovir
alafenamide hemifumarate; TRIUMEQ® (dolutegravir, abacavir, va lamivudine);
dolutegravir, abacavir sulfate va lamivudine; raltegravir; raltegravir va lamivudine;
maraviroc; enfuvirtit; ALUVIA® (KALETRA®; lopinavir va ritonavir);
COMBIVIR® (zidovudine va lamivudine;
AZT+3TC); EPZICOM® (LIVEXA®; abacavir sulfate va lamivudine; ABC+3TC);
TRIZIVIR® (abacavir  sulfate, zidovudine  va lamivudine; ~ ABC+AZT+3TC);
rilpivirine; rilpivirine hydroclorua; atazanavir  sulfate va cobicistat; atazanavir va
cobicistat; darunavir va cobicistat; atazanavir,  atazanavir  sunfat;  dolutegravir;

elvitegravir; ritonavir; atazanavir sulfate va ritonavir; darunavir;
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lamivudin; prolastin; fosamprenavir; canxi osamprenavir efavirenz; etravirin;
nelfinavir; nelfinavir mesylat; interferon; didanosine; stavudin; indinavir; indinavir
sunfat; tenofovir va lamivudine; zidovudin; nevirapin; saquinavir; saquinavir mesylat;
aldesleukin; zalcitabin; tipranavir; amprenavir; delavirdin; delavirdin mesylat; Radha-
108 (receptol); lamivudine va tenofovir disoproxil fumarate; efavirenz, lamivudine
va tenofovir disoproxil fumarate; phosphazid; lamivudine, nevirapine va zidovudine;
abacavir; va abacavir sulfate.

[00221] Theo mdt sb phuwong 4n, thube diéu trj b6 sung dugc chon tir nhém bao gdm
colistin, valrubicin, icatibant, bepotastine, epirubicin, epoprosetnol, vapreotide,
aprepitant, caspofungin, perphenazine, atazanavir, efavirenz, ritonavir, acyclovir,
ganciclovir, penciclovir, prulifloxacin, bictegravir, nelfinavir, tegobuvi, nelfinavir,
praziquantel, pitavastatin, perampanel, eszopiclone va zopiclone.

[00222] Theo mdt sb phuong an, thudc diéu trj bd cung 14 chét e ché tyrosine kinase
Bruton (BTK, AGMX1, AT, ATK, BPK, IGHD3,IMD1, PSCTK1, XLA; ID gen NCBI:
695). Vi du: theo mot sb phuong én, thudc diéu trj bd sung dugc chon tir nhom bao gf?)m
(S)-6-amino-9-(1-(but-2-ynoyl)pyrolidin-3-yl)-7-(4-phenoxyphenyl)-7H-purin-8(9H)-
on, acalabrutinib (ACP-196), BGB-3111, CB988, HM71224, ibrutinib (Imbruvica), M-
2951 (evobrutinib), M7583, tirabrutinib (ONO-4059), PRN-1008, spebrutinib (CC-
292), TAK-020, vecabrutinib, ARQ-531, SHR-1459, DTRMWXHS-12, TAS-5315,
AZD6738, calquence, danvatirsen, va t6 hop clia chung. Theo mot s6 phuong an, thudc
diéu tri bd sung dugc chon tir nhém bao gém tirabrutinib, ibrutinib, acalabrutinib, va t6
hop ctia ching. Theo mét sb phuong 4n, thude didu tri bd sung duge chon tir nhém bao
gdm tirabrutinib, ibrutinib, va tb hop cta chung. Theo mét sé phuwong 4n, thudc diéu tri
b sung 1a tyrphostin A9 (A9).

[00223] Theo mot sé phwong an, thudc diéu tri bd sung 1 chit @c ché KRAS. Vi du:
theo mot sd phuong éan, thudc diéu tri bd sung dugc chon tir nhém bao gém AMG-510,
COTI-219, MRTX-1257, ARS-3248, ARS-853, WDB-178, BI-3406, BI-1701963,
ARS-1620 (G12C), SML-8-73- 1 (G12C), hop chét 3144 (G12D), Kobe0065/2602 (Ras
GTP), RT11, MRTX-849 (G12C) va K-Ras (G12D)-peptit trc ché chon loc, bao gém
KRpep-2 (Ac-RRCPLYISYDPVCRR-NH?2), KRpep-2d (Ac-
RRRRCPLYISYDPVCRRRR-NH?2), va t6 hop cia chiing.
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[00224] Theo mdt sé phwong 4n, thude diéu tri bd sung 14 chat e ché proteasome. Vi
du: theo mdt sb phuong an, thudc diu tri bd sung dugc chon tir nhém bao gém ixazomib,
carfilzomib, marizomib, bortezomib va td hop cua chiung. theo mot s6 phuong an, thube
diéu tri bd sung 14 carfilzomib.

[00225] Theo mdt sé phuong an, thube diéu tri bd sung 1a véc xin. Vi du: theo mot sb
phuong 4n, thudc didu tri bd sung 14 vic xin DNA, vic xin ARN, véc xin sng lam suy
yéu doc lyc, véc xin diéu tri, vic xin du phong, vic xin chira protein, hodc td hop cia
ching. Theo mdt sb phuong an, thude diéu tri bd sung 123 mRNA-1273. Theo mot sb
phuong 4n, thudc didu tri bd sung 1a INO-4800 hodc INO-4700. Theo mot s6 phuong
an, thudc diéu tri bd sung 12 véc xin RSV séng lam suy yéu doc lyc MEDI-559, khang
thé don dong ctia ngudi REGN2222 chéng lai RSV, palivizumab, globulin min dich vi
rat hop bao ho hép, tiém tinh mach [RSV-IGIV], va td hop cta chiung. Theo mdt sb
phuong 4n, thudc diéu tri bd sung 1a vac xin HBV, vi du nhu pediarix, engerix-B va
recombivax HB. Theo mdt sd phuong an, thube diéu tri bd sung la vic xin VZV, vi du
nhu zostavax va varivax. Theo mét s& phuong an, thude diéu tri bd sung 13 vic xin HPV,
vi du nhu cervarix, gardasil 9, va gardasil. Theo mdt sé phuong an, thubc diéu tri bd
sung la véc xin vi rit com. Vi du: (i) véc xin don hoa tri tri bénh cum A (vi du vac xin
don hoa tri tri vi rtit cim A [H5N1] va véc xin don hoa tr tri vi rat cam A [HIN1]2009),
(ii) véc xin don hoéa tri tri vi rat cim A va B (vi du: Afluria, Agriflu, Fluad, Fluarix,
Flublok, Flucelvax, FluLaval, Fluvirin va Fluzone), va (iii) vic xin héa tri bén tri vi rat
cam A va B (FluMist, Fluarix, Fluzone va FluLaval). Theo mét s6 phuong an, thudc
diéu tri bd sung la véc xin adenovirus & ngudi (vi du: véc xin Adenovirus Loai 4 va Loai
7, séng, duong ubng). Theo mot sé phuwong an, thude diéu tri bd sung 1a véc xin vi rat
rota (vi du: Rotarix dbi véi loai huyét thanh vi rut rota G1, G3, G4, hodc G9 va RotaTeq
d6i véi loai huyét thanh vi rit rota G1, G2, G3 hodc G4). Theo mot sb phuong an, thude
diéu tri bd sung 1a vic xin vi rit viém gan A (vi du: Havrix va Vaqgta). Theo mot sd
phuong én, thube diéu tri bd sung la vic xin vi rat polio (vi du: Kinrix, Quadracel va
Ipol). Theo mét sb phwong 4n, thude diéu tri bd sung 14 véc xin vi rit sét vang (vi du:
YF-Vax). Theo mét sé phwong an, thude diéu tri bd sung 13 vic xin vi rit viém ndo Nhat
Bén (vi du: Ixiaro va JE-Vax). Theo mot s6 phwong 4n, thudc diédu tri bd sung 1a vic xin
s&i (vi du: MMR I va ProQuad). Theo mdt sb phwong 4n, thube diéu tri bd sung 1a vic

xin quai bi (vi du: MMR II va ProQuad). Theo mét s phuong 4n, thube diéu tri bd sung
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1a véc xin rubella (vi du: MMR II va ProQuad). Theo mdt s6 phwong 4n, thudc diéu tri
b6 sung 12 véc xin varicella (vi du: ProQuad). Theo mét s6 phuong 4n, thudc diéu tri bd
sung 14 véc xin bénh dai (vi du: Imovax va RabAvert). Theo mot s& phuong 4n, thude
diéu tri bd sung 13 véc xin vi rut variola (bénh dau mua) (ACAM2000). Theo mot )
phwong 4n, thubc diéu tri bd sung 1a véc xin vi rat viém gan E (HEV) (vi du: HEV239).
Theo mdt sb phuong én, thudc diéu tri bd sung la vac xin 2019-nCov.

[00226] Theo mdt s6 phuong an, thude diéu tri bd sung 12 khang thé, vi du: khang thé
don dong. Vi du: thubc didu tri bd sung 1a khang thé chéng lai 2019-nCov dugc chon tir
nhém bao gdm khang thé Regeneron, Khang thé Wuxi, Khang thé Cong nghé Sinh hoc
Vir, khang thé nhim muc tiéu protein gai SARS-CoV-2, khang thé c6 thé trung hoa
SARS -CoV-2 (khang thé trung hoa SARS-CoV-2), va t6 hop ctia chung. Theo mdt s6
phuong 4n, thude diéu tri bd sung 13 khang thé khang SARS CoV CR-3022. Theo mét
s& phuong an, thube didu tri bd sung 12 khang thé aPD-1.

[00227] Theo mdt s6 phuong 4n, thudc diéu tri bd sung 14 tiém protein c6 ngudn gbc
tir gen cytokine tai t6 hop.

[00228] Theo mot sb phuong 4n, thube didu tri bd sung 14 chit (e ché polymerase.
Theo mdt sé phuong an, thude diéu tri bd sung 1a chét Grc ché polymerase DNA. Vi duy:
theo mdt sb phuong an, thude diéu tri bd sung la cidofovir. Theo mot sd phuong an,
thubc didu tri bd sung 1a chit e ché polymerase RNA. Vi du: theo mot s6 phuong an,
thudc diéu trj bd sung dugc chon tir nhém bao gém ribavirin, favipiravir, lamivudine,
pimodivir va td hop ctia chung.

[00229] Theo mdt sb phuong 4n, thude diéu tri bd sung duoc chon tir nhém bao gbm
lopinavir, ritonavir, interferon-alpha-2b, ritonavir, arbidol, hydroxychloroquine,
darunavir va cobicistat, abidol hydroclorua, oseltamivir, litonavir, emtricitabine,
tenofovir alafenamide fumarate, baloxavir marboxil, ruxolitinib, va t6 hop cia chung.
[00230] Theo mdt s6 phuong 4n, thudc didu tri bd sung duge chon tir nhém bao gdm
chit tuong tu aristeromycin 6’ dugc flo hoa, chdt twong tw acyclovir fleximer,
disulfiram, chét twvong tu thiopurine, ASCO9F, GC376, GC813, ddn xuét
phenylisoserine, chdt twong tu chit wc ché neuroiminidase, din xuét pyrithiobac,
bananin va dan xuét 5-hydroxychromone, SSYA10-001, griffithsin, HR2P-M1, HR2P-
M2, P21S10, Dihydrotanshinone E-64-C va E-64-D, OC43-HR2P, MERS-5HB, 229E-
HRIP, 229E-HR2P, resveratrol, din xuét 1-thia-4-azaspiro[4.5] decan-3-one,
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gemcitabine hydroclorua, loperamide, interferon tai td hop, cyclosporin A, alisporivir,
imatinib mesylate, dasatinib, selumetinib, trametinib, rapamycin, saracatinib,
chlorpromazine, triflupromazine, fluphenazine, thiethylperazine, promethazine, chat (rc
ché cyclophilin, K11777, camostat, k22, dan xuét teicoplanin, dan xuit amin benzen di
vong N30, axit mycophenolic, silvestrol, va td hop ciia chung.

[00231] Thed mdt s& phwong an, thudc diéu tri bd sung 13 khang thé. Theo mot sb
phuong 4n, thube didu tri bd sung 14 khang thé lién két véi vi rat corona, vi du: khang
thé 1ién két véi SARS hoic MERS. Theo mot sb phuong an, thubc diéu tri bd sung la
khang thé vi rat 2019-nCoV.

[00232] Céc ché phidm cia sang ché cling dugc sir dung két hop voi cac thanh phan
hoat tinh khac. D& didu tri nhiém vi rat 2019-nCoV, tét hon 1& thuéc diéu tri hoat tinh
khéc c6 hoat tinh khang nhiém vi rat corona, vi du: nhiém vi rat 2019-nCoV. Cac hop
chit va ché phdm theo sang ché nay ciing nhdm muc dich sir dung cho viéc chim séc
chung cho bénh nhan bi nhiém vi rat 2019-nCoV, bao g@)m dich truyén (bao gém dung
dich mudi dextrozo va Ringer’s lactat) va chét dinh dudng, khang sinh (bao gdm khéang
sinh metronidazol va cephalosporin, nhu 14 ceftriaxon va cefuroxim) va/hodc du phong
khang ném, thudc ha st va giam dau, thubc chéng nén (nhu 1a metoclopramit) va/hoic
thudc chéng tiéu chay, chét bd sung vitamin va khoang chét (bao gdm ca Vitamin K va
kém sulfat), chét khang viém (nhu la ibuprofen hodc steroid), corticosteroid nhu
methylprednisolone, thudc didu hoa mién dich (vi du: interferon), cac chit khang vi-rut
phan tir nhé hodc sinh hoc khac nhim muc tiéu 2019-nCoV (chiang han nhu nhung khong
gi6i han & lopinavir/ritonavir, EIDD-193 1, favipiravir, ribavirine, khéng thé trung hoa,
v.v.), vic xin, thubc giam dau, va thudc diéu tri cac bénh thong thudng khic & bénh
nhan, c4c tac nhan chéng sét rét (bao gdm artemether va liéu phap két hop artesunate-
lumefantrin), bénh thwong han (bao gdm khéang sinh quinolon, nhu 1a ciprofloxacin,
khang sinh macrolid, nhu 1a azithromycin, khang sinh cephalosporin, nhu 1a ceftriaxon,
hodc aminopenicillin, nhu 1a ampicillin), hodc shigellosis. Theo mét s6 phwong an,
thude diéu tri bd sung 1a dihydroartemisinin/piperaquine.

[00233] Theo mdt sb phuong an, thudc didu tri bd sung la chit diéu hoa mién dich. Cac
vi du v& liéu phap dua trén mién dich bao gdm chit diéu hoa thu thé giéng toll nhur tlrl,
tlr2, tlr3, tlr4, tlrS, tlr6, tlr7, tir8, t1r9, tir10, tirll, tlrl12, va tlrl3; chét diéu hoa protein
chét té bao theo lap trinh 1 (Pd-1); chét diéu hoa phbi tir chét theo 1ap trinh 1 (Pd-L1);
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chét diéu hoa IL-15; DermaVir; interleukin-7; plaquenil (hydroxycloroquin); proleukin
(aldesleukin, IL-2); interferon alfa; interferon alfa-2b; interferon alfa-n3; interferon alfa
duoc peg héa; interferon gamma; hydroxyure; mycophenolat mofetil (MPA) va dan Xudt
este ciia n6 mycophenolat mofetil (MMF); ribavirin; polyme polyetylenimin (PEI);
gepon; IL-12; WF-10; VGV-1; MOR-22; BMS-936559; CYT-107, interleukin-
15/protein dung hop Fc, AM-0015, ALT-803, NIZ-985, NKTR-255, NKTR-262,
NKTR-214, normferon, peginterferon alfa-2a, peginterferon alfa-2b, interleukin-15 téi
t6 hop, Xmab-24306, RPI-MN, chit didu hoa STING, chat diéu hoa RIG-I, chét diéu
hoa NOD2, SB-9200, va IR-103. Theo mdt sé phwong 4n, thubc diéu tri bd sung 1a
fingolimod, leflunomide, hodc td hop cta chung. Theo mot sb phuong 4n, thube diéu tri
b sung la thalidomide.

[00234] Theo mot ) phuong an, thude diéu tri bd sung la chét tc ché IL-6, vi du nhu
tocilizumab, sarilumab, hoic td hop cua ching.

[00235] Theo mot sé phwong 4n, thudc didu tri bd sung 13 chét e ché khang TNF. Vi
du: thude diéu tri bd sung la adalimumab, etanercept, golimumab, infliximab, hodc td
hgp cua ching.

[00236] Theo mdt sb phuong én, thubc diéu trj bd sung la chét trc ché JAK, vi du: thubc
diéu tri bd sung la baricitinib, filgotinib, olumiant, hodc td hop cua chung.

[00237] Theo mdt s6 phuong an, thube diéu tri bd sung la chét uc ché viém, vi du nhu
pirfenidone.

[00238] Theo mot ) phuong an, thube diéu tri bd sung 1a khéng sinh cho bénh viém
phdi do vi khuén tht phat. Vi du: thude diéu tri bd sung 1a khéng sinh macrolide (vi du:
azithromycin, clarithromycin va mycoplasma pneumoniae), fluoroquinolone (vi du:
ciprofloxacin va levofloxacin), tetracycline (vi du: doxycycline va tetracycline), hodc tb
hop cua ching.

[00239] Theo mdt s6 phuong an, hop chat dé xuét trong tai liéu nay dugce st dung két
hop véi tiéu chuin cham séc bénh viém phbi (xem vi du: Huéng din vé bénh viém phdi
cong ddng & tré em, CID 2011:53 (ngay 1 thang 10)). Piéu tri viém phéi thudong bao
gdm viéc chira khoi bénh 1ay nhiém va phong ngira cac bién chimg. Piéu tri ddc hiéu s&
phu thudc vao mot sb yéu td, bao g@)m loai va mirc d6 nghiém trong cuia bénh viém phéi,
tudi tac va stc khoe chung cia c4 nhan. Cac phwong 4an tity chon bao gdm: (i) khang

sinh, (ii) thudc ho va (iii) thudc ha sét/giam dau (vi du nhu aspirin, ibuprofen (Advil,
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Motrin IB, va céc loai khac) va acetaminophen (Tylenol, va céc loai khéc)). Theo mot
s6 phwong 4n, thube didu tri b6 sung 12 thude chdng ho bromhexine.

[00240] Theo mot sé phwong 4n, hop chit dé xuat trong tai liéu nay dugc sir dung két
hop vé6i globulin mién dich tir bénh nhan COVID-19 da dugc chita khoi. Theo mot s6
phwong 4n, hop chit dé xudt trong tai lidu nay dugc sir dung két hop véi truyén huyét
twrong. Theo mdt sb phurong 4n, hop chit dé xuét trong tai liéu nay duge st dung két hop
v6i té bao gbe.

[00241] Theo mot sb phwong an, thube diéu tri bd sung 1a chét chii van TLR. C4c vi du
v& chét cht van TLR bao gdm nhung khong gi6i han & vesatolimod (GS-9620), GS-986,
IR-103, lefitolimod, tilsotolimod, rintatolimod, DSP-0509, AL-034, G-100,
cobitolimod, AST-008, motolimod, GSK-1795091, GSK-2245035, VIX-1463, GS-
9688, LHC-165, BDB-001, RG-7854, telratolimod.RO-7020531.

[00242] Theo mdt sb phuong 4n, thube didu tri bd sung dugc chon tir nhém bao gdm
bortezomid, flurazepam, ponatinib, sorafenib, paramethasone, clocortolone,
flucloxacillin, sertindole, clevidipine, atorvastatin, cinolazepam, clofazimine,
fosaprepitant, va td hop clia chiing.

[00243] Theo mot ) phuong én, thubc diéu tri bd sung la carrimycin, suramin,
triazavirin, dipyridamole, bevacizumab, meplazumab, GD31 (rhizobium), chét trc ché
viém NLRP hodc a-ketoamine. Theo mdt ) phuong én, thude diéu tri bd sung la enzym
chuyén dbi angiotensin tai t6 hop & ngudi 2 (thACE2). Theo mdt sd phuong an, thude
diéu tri bd sung 1a protein gdy viém dai thuc bao cua vi rat (vMIP).

[00244] Theo mot s6 phuong an, thude diéu tri bd sung liéu phap khéng viroporin. Vi
du: thube diéu tri bd sung 1a BIT-314 hodc BIT-225. Theo mdt sb phuong an, thudc diéu
tri bd sung 1a chit wc ché protein E cta vi rat corona. Vi du: thube diéu tri bb sung 1a
BIT-009. Céc vi du khac vé cac thubc didu tri bd sung bao gdm nhiing chit duge mo ta
trong WO-2004112687, WO-2006135978, WO-2018145148 va WO-2009018609.
[00245] Ciing c6 thé két hop bét ki hop chit nao theo sang ché vdi mét hodc nhiéu
thudc diéu tri hoat tinh bd sung & dang bao ché don vi dé sir dung ddng thoi hoic theo
trinh tw cho bénh nhan. Liéu phéap két hop c6 thé dugc sir dung lam phac d6 ddng thoi
hodc theo trinh ty. Khi dugc st dung tudn tu, su két hop cé thé duoc str dung trong hai

hodc nhi€u lan st dung.
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[00246] Viéc st dung ddng thoi hop chét theo sang ché v6i mdt hodc nhiéu thube didu
tri hoat tinh khéc thuong ding dé chi viée str dung ddng thoi hodc theo trinh tir hop chét
theo sang ché va mot hodc nhiu thube didu tri hoat tinh khéc, sao cho lugng c6 hiéu
qua didu tri ctia hop chét theo sang ché va mot hodc nhiéu thude diéu tri hoat tinh khac
déu c6 mit trong co thé clia bénh nhan.

[00247] “Ddng st dung” bao gbm viée sir dung lidu don vi ctia hop chit theo sang ché
trude hodc sau khi str dung lidu don vi ciia mét hosc nhiéu thudc diéu trj hoat tinh khéc,
vi du: str dung hop chét theo sang ché trong vong vai gidy, vai phiit hodc vai gio khi sir
dung mdt hodc nhiéu thudc diéu trj hoat tinh khac. Vi du: theo mot ) phuong én, lidu
don vi cia hop chét theo sang ché duoc st dung truédc tién, sau d6 st dung liéu don Vi
cia mot hodc nhiéu thudc didu tri hoat tinh khac trong vong vai gidy ho#c vai pht.
Ngoai ra, lidu don vi ctia mot hodc nhiéu thube diéu tri khac co thé duoc str dung trudce
tién, sau d6 sir dung liéu don vi ctia hop chit theo sang ché trong vong vai gidy hoic vai
phiit. Trong mot sé trudong hop, c6 thé mong mubn st dung mét lidu don vi ciia hop chét
theo sang ché trude tién, sau do, sau khoang thoi gian vai gior (vi du: 1-12 gid), stt dung
mot lidu don vi cia mdt hodc nhiéu thudc diéu tri hoat tinh khac. Trong cac truong hop
khac, co thé mong mubn st dung mot liéu don vi ctia mdt hoic nhiéu thube diéu tri hoat
tinh khéc trudce tién, sau d6, sau mot khoang thoi gian vai gio (vi du: 1-12 gid), st dung
mot liéu don vi cua hop chét theo sang ché.

[00248] Liéu phap két hop co6 thé cung cdp “hop luc” va “co tinh hop luc”, tirc 1a tic
dung dat dugc khi cac thanh phén hoat tinh duge st dung cung véi nhau 16m hon téng
tac dung do st dung cac hop chét riéng biét. Tac dung hop luc ¢6 thé dat duoc khi cac
thanh phan hoat tinh: (1) dugc ddng bao ché va st dung hoic phan phdi dong thoi trong
mdt ché pham két hop; (2) phan phdi xen k& hoidc song song dudi dang cac ché phim
riéng biét; hogc (3) bang mot s6 phac d6 khac. Khi dwgc phan phéi trong lidu phap xen
k&, tac dung hop luc co thé dat duoc khi cac hop chét dugc sir dung hodc phan phéi theo
trinh tw, vi du nhu trong vién nén, vién thubc hoac vién nang riéng biét, hodc béng cac
1an tiém khéac nhau trong dng tiém riéng biét. N6i chung, trong liéu phap xen k&, liéu
lugng hiéu qua ctia mdi thanh phé”ln hoat chat dugc st dung theo trinh ty, tic 12 theo thir
tu, trong khi trong liéu phap két hop, lidu lugng hidu qué ctia hai hogic nhiéu thanh phan
hoat tinh duoc st dung cing nhau. Tac dung hop luc khang vi rat biéu thi tac dung
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khang vi rit 16n hon tac dung cong gdp thuan tay duge du doan clia cac hop chét riéng
1¢ trong két hop.

1. Liéu phap két hop dé diéu tri Pneumoviridae
[00249] Céac hop chit dwoc dé xuit trong tai liéu nay cling dugc sir dung két hop voi
cac thube diéu tri hoat tinh khac. Dé diéu tri nhiém virut Preumoviridae, tdt hon 14, chét
diéu tri tich cuc khéc c6 hoat tinh chéng lai bénh nhiém virut Prneumoviridae, dic biét
12 nhiém virut hop bao ho hép va/hoic nhiém metapneumovirut. Vi du khong gidi han
vé& cac chét didu tri tich cuc khac nay c6 hoat tinh chéng lai RSV la ribavirin,
palivizumab, motavizumab, RSV-IGIV (RespiGam®), MEDI-557, A-60444 (con dugc
goi 1a RSV604), MDT-637, BMS-433771, ALN-RSV0, ALX-0171 va hdn hop cua
chung. Cac vi du khong gidi han khac vé céc chat diéu tri tich cuc khac ¢6 hoat tinh
chéng 1ay nhidm virut hop bao h6 hip bao gdm cac chét trc ché protein F clia virut hop
bao ho hép, ching han nhu AK-0529; RV-521, ALX-0171, INJ-53718678, BTA-585,
va presatovir; chét trc ché RNA polymeraza, nhu 13 lumicitabin va ALS-8112; khéng
thé khang protein G cia RSV, nhu 1a mAb khang protein G; chét wc ché sao chép cua
virut, nhu 1a nitazoxanid.
[00250] Theo mot sb phwong an, chét diéu tri tich cuc khac ¢6 thé 14 vacxin dé diéu tri
hozc phong ngira RSV, bao gdm nhung khong chi giéi han & MVA-BN RSV, RSV-F,
MEDI-8897, INJ-64400141, DPX-RSV, SynGEM, GSK -3389245A, GSK-300389-1A,
vacxin RSV-MEDI deltaM2-2, VRC-RSVRGP084-00VP, Ad35-RSV-FA2, Ad26-
RSV-FA2 va vacxin tiéu don vi glycoprotein dung hgp RSV.
[00251] Céc vi du khong gidi han vé cac chét diéu trj tich cuc khéc c6 hoat tinh chéng
lai bénh nhiém metapneumovirut bao gém cac chat diéu hoa sialidaza nhu DAS-181;
chét trc ché RNA polymeraza, nhu 1a ALS-8112; va cc khang thé dé diu tri bénh nhiém
Metapneumovirut, nhu 1a EV-046113.
[00252] Theo mot sb phuong éan, chét diéu trj tich cuc khéc c6 thé 1a vacxin dé diéu tri
hodc phong ngira 14y nhiém metapneumovirut, bao gdbm nhung khong chi giéi han &,
vacxin mARN-1653 va rHMPV-Pa.

2. Liéu phap két hop dé diéu tri Picornaviridae
[00253] Cac hop chit duge dé xuét trong tai liéu nay cling duge sir dung két hop voi
céc thudc diu tri hoat tinh khéc. P& diéu tri bénh nhiém virut Picornaviridae, t6t hon

13, chit diéu tri tich cuc khac ¢ hoat tinh chéng lai bénh nhiém virut Picornaviridae,
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ddc biét 1a nhiém virut Enterovirut. Vi du khong gi6i han vé céc chit diéu tri tich cuc
khéc nay 14 cac chit trc ché lién két capsid nhu pleconaril, BTA-798 (vapendavir) va
cac hop chit khac dugc boc 16 boi Wu, va cong su (US 7,078,403) va Watson (US
7,166,604); protein sialidaza dung hgp nhu 1a DAS-181; chét rc ché protein capsid VP1
nhu la VVX-003 va AZN-001; chét (rc ché proteaza cua virut nhu CW-33; chét wc ché
phosphatidylinositol 4 kinaza beta nhu GSK-480 va GSK-533; khang thé khang EV71.
[00254] Theo mot sb phuong an, chit diéu tri tich cuc khic c6 thé 1a vacxin dé diéu tri
hodc phong ngira lay nhiém virut Picornaviridae, bao gdm nhung khong chi giéi han 6,
vacxin EV71, TAK-021, va vacxin dua tén EV-D68 adenovecto.
3. Liéu phap két hop sir dung diéu tri viem dwong hé hip
[00255] Nhiéu bénh 14y nhiém cua vi rit Pneumoviridae va Picornaviridae 1a bénh
viém duong ho hép. Do do, céac thube diéu tri hoat tinh bd sung dugc st dung dé diéu
tri cAc tridu chung ho hép va di ching do 14y nhiém c6 thé duoc st dung két hop véi cac
hop chét nhu dugc d& xuét trong ban mo ta nay. Cac chét diéu tri bd sung t6t hon 1a
duoc sit dung bing dudng udng hodc bang cach hit truc tiép. Vi du: cac thudc diéu tri
b sung duoc vu tién khac két hop voi cac hop chat duge dé xudt trong ban mo ta nay
@8 didu tri viém duong ho hip do vi rut bao gdm, nhung khong giéi han &, thude gidn
phé quan va corticosteroid.
Glucocorticoid

[00256] Glucocorticoid, dugc gidi thiéu 1an dau tién nhu mot lidu phap didu tri bénh
hen suyén vao ndm 1950 (Carryer, Journal of Allergy, 21, 282-287, 1950), van la lidu
phép manh nhat va hiéu qua nhét quan ddi v6i bénh nay, mac du co ché hoat dong cua
chung van chua dugc kham pha day di. (Morris, J. Allergy Clin. Immunol., 75 (1 Pt) 1-
13, 1985). That khdng may, céc liéu phap glucocorticoid theo dudng ubng c6 lién quan
dén cac tac dung phu khong mong muébn nghiém trong nhu béo phi, ting huyét 4ap, ting
nhén &p, khéng dung nap glucozo, gia ting hinh thanh duc thuy tinh thé, mit khoang
xwong va anh huéng tm 1y, tit ca déu lam han ché viéc st dung ching lam tdc nhan
diéu tri 14u dai (Goodman va Gilman, 10th edition, 2001). Gidi phap cho cac tac dung
phu toan than 14 cung cép thudc steroid truc tiép dén vi tri viém nhiém. Corticosteroid
dang hit (ICS) da duoc phat trién dé lam giam thiéu tac dung phu nghiém trong cta
steroid theo dudong udng. Céc vi du khong gidi han vé corticosteroid c6 thé dugc st dung

két hop voi cac hop chit dugc d& xudt trong ban mo ta ndy la dexamethason,
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dexamethason natri phosphat, flometholon, flometholon axetat, loteprednol, loteprednol
etabonat, hydrocortison, prednisolon, fludrocortison, triamcinolon, triamcinolon
axetonid, betamethason, beclomethason diproprionat, metylprednisolon, fluocinolon,
fluocinolon axetonid, flunisolid, flocortin-21-butylat, flumethason, flumetason pivalat,
budesonid, halobetasol propionat, mometason furoat, fluticason, AZD-7594, ciclesonid,
hodc mudi duoc dung cta chiing.
Chdt khdng viém

[00257] Céc chit khang viém khéc hoat dong thong qua cic co ché khang viém theo
timg dot cling hitu ich nhu cdc tac nhan diéu tri bd sung két hop v6i cac hop chit dugc
d& xuét trong ban mo ta nay dé didu trj viém duong ho hap do virut. Ap dung “chét diéu
hoa truyén tin hiéu khang viém” (dwoc dé cip trong ban mo ta nay 1a AISTM), nhu chét
{tc ché phosphodiestease (vi du: PDE-4, PDE-5, hodc PDE-7 dic hiéu), chét (rc ché yéu
t6 phién ma (vi du: ngin chin NF«B thong qua trc ché IKK), hoac chét trc ché kinase
(vi du: ngan chan P38 MAP, INK, PI3K, EGFR hodc Syk) 1a mot cach tiép can hop ly
d& kim ham viém do c4c phén tr nhd nay huéng dich dén mot s6 lugng han ché cac con
duong nodi bao phd bién - nhimg con dudng truyén tin hidu nay 12 diém quan trong cho
bién phap can thiép diéu tri khang viém (xem dénh gia boi P.J. Barnes, 2006). Céc tac
nhan tri liéu bd sung khong giéi han ndy bao gdm: axit 5-(2,4-diflo-phenoxy)-1-
isobutyl-1H-indazol-6-carboxylic (2-dimetylamino-etyl)-amit (chdt e ché P38 Map
kinazaARRY-797); 3-xyclopropylmetoxy-N-(3,5-diclo-pyridin-4-yl)-4-diflormetoxy-
benzamit (chét tc ché PDE-4 Roflumilast); 4-[2-(3-xyclopentyloxy-4-metoxyphenyl)-
2-phenyl-etyl]-pyridin (chat wc ché PDE-4 CDP-840); N-(3,5-dichlo-4-pyridinyl)-4-
(diflometoxy)-8-[(metylsulfonyl)amino]-1-dibenzofurancarboxamit (chat trc ché PDE-
4 Oglemilast); N-(3,5-diclo-pyridin-4-yl1)-2-[1-(4-flobenzyl)-5-hydroxy-1H-indol-3-
yl]-2-oxo0-axetamit (chit ¢c ché PDE-4 AWD 12-281); axit 8-metoxy-2-triflometyl-
quinolin-5-carboxylic (3,5-diclo-1-oxy-pyridin-4-yl)-amit (chit &c ché PDE-4 Sch
351591); 4-[5-(4-flophenyl)-2-(4-metansulfinyl-phenyl)-1H-imidazol-4-yl]-pyridin
(chét rc ché P38 SB-203850); 4-[4-(4-flo-phenyl)-1-(3-phenyl-propyl)-5-pyridin-4-yl-
1H-imidazol-2-yl]-but-3-yn-1-ol (chét trc ché P38 RWJ-67657); tién duoc chit axit 4-
xyano-4-(3-xyclopentyloxy-4-metoxy-phenyl)-xyclohexancarboxylic ~ 2-dietylamino-
etyl (2-dietyl-etyl este ctia Cilomilast, chit (rc ché PDE-4); (3-clo-4-flophenyl)-[7-
metoxy-6-(3-morpholin-4-yl-propoxy)-quinazolin-4-yl]-amin (Gefitinib, chat tic ché
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EGFR); va 4-(4-mtyl-piperazin-1-ylmetyl)-N-[4-metyl-3-(4-pyridin-3-yl-pyrimidin-2-
ylamino)-phenyl]-benzamit (Imatinib, chét ttc ché EGFR).

Thuéc gidn phé quan chdt chii van thu thé adrenalin 2
[00258] Céac dang két hop bao gdm thube gidn phé quan chat chii van thu thé adrenalin
B2 dang hit nhu formoterol, albuterol hodc salmeterol véi cac hop chét dugc dé xuit
trong ban mo ta nay ciing 13 cdc dang két hop thich hop, nhung khong han ché, c6 hidu
qua trong diéu tri cac bénh nhidm virut dudng hd hép.
[00259] Cac dang két hop bao gdm thudc gidn phé quan chét chu vén thy thé adrenalin
B2 dang hit nhu formoterol hodc salmeterol véi ICS cling dugce st dung dé diéu trj ca co
thit phé quan va viém (Symbicort ® va Advair®, trong tmg). Cac dang két hop bao
gbm c4c sy két hop ICS va chit chi véan thy thé adrenalin B2 cling v6i céc hop chit duge
@& xuét trong ban mo ta ndy ciing 1a cac dang két hop thich hop, nhung khong gidi han,
c6 hi¢u qua trong viéc diéu tri bénh nhiém virut duong ho hép.
[00260] Céc vi du khéc vé cAc chét chu van thu thé adrenalin beta 2 13 bedoradrin,
vilanterol, indacaterol, olodaterol, tulobuterol, formoterol, abediterol, salbutamol,
arformoterol, levalbuterol, fenoterol, va TD-5471.

Chdt khdng hoat dong axetylcholin
[00261] Dé diéu tri hodc phong ngira co thit phé quan phdi, chat khang hoat dong
axetylcholin c6 kha ning dugc sit dung va do do, ¢6 hiéu quéa nhu 1a tic nhan diéu trj bd
sung két hop v6i cac hop chét dugce dé xuit trong ban mo ta nay dé diéu trj viém duong
h6 hip do virut. Chit khang hoat dong axetylcholin nay bao gdm, nhung khong chi gi6i
han &, cac chit dbi khang cua thy thé muscarin (ddc biét 14 phan nhém M3) da cho théy
hiéu qua diéu tri & nguoi dé kiém soat didu tiét axetylcholin trong COPD (Witek, 1999);
axit 1-{4-hydroxy-1-[3,3,3-tris-(4-flo-phenyl)-propionyl]-pyrolidin-2-carbonyl} -
pyrolidin-2-carboxylic ~ (1-metyl-piperidin-4-ylmetyl)-amit;  3-[3-(2-dietylamino-
axetoxy)-2-phenyl-propionyloxy]-8-isopropyl-8-metyl-8-azonia-bixyclo[3.2.1]octan
(Ipratropium-N,N-dietylglyxinat); axit 1-xyclohexyl-3,4-dihydro-1H-isoquinolin-2-
carboxylic 1-aza-bixyclo[2.2.2]oct-3-yl este (Solifenacin); axit 2-hydroxymetyl-4-
metansulfinyl-2-phenyl-butyric 1-aza-bixyclo[2.2.2]oct-3-yl este (Revatropat); 2-{1-[2-
(2,3-dihydro-benzofuran-5-yl)-etyl]-pyrolidin-3-yl}-2,2-diphenyl-axetamit
(Darifenacin); 4-azepan-1-yl-2,2-diphenyl-butyramit (Buzepid); 7-[3-(2-dietylamino-
axetoxy)-2-phenyl-propionyloxy]-9-etyl-9-metyl-3-oxa-9-azonia-
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trixyclo[3.3.1.02,4]nonan (Oxitropi-N,N-dietylglyxinat); 7-[2-(2-dietylamino-
axetoxy)-2,2-di-thiophen-2-yl-axetoxy]-9,9-dimetyl-3-oxa-9-azonia-
trixyclo[3.3.1.02,4]nonane (Tiotropi-N,N-dietylglyxinat); axit dimetylamino-axetic 2-
(3-diisopropylamino- 1-phenyl-propyl)-4-metyl-phenyl este (Tolterodin-N,N-
dimetylglyxinat); 3-[4,4-Bis-(4-flo-phenyl)-2-oxo-imidazolidin-1-yl]-1-metyl-1-(2-
0x0-2-pyridin-2-yl-etyl)-pyrolidin;  1-[1-(3-flo-benzyl)-piperidin-4-yl]-4,4-bis-(4-flo-
phenyl)-imidazolidin-2-on; 1-xyclooctyl-3-(3-metoxy-1-aza-bixyclo[2.2.2]oct-3-yl)-1-
phenyl-prop-2-yn-1-ol; 3-[2-(2-dietylamino-axetoxy)-2,2-di-thiophen-2-yl-axetoxy]-1-
(3-phenoxy-propyl)-1-azonia-bixyclo[2.2.2]octan (Aclidini-N,N-dietylglyzinat); hodc
axit  (2-dietylamino-axetoxy)-di-thiophen-2-yl-axetic =~ 1-metyl-1-(2-phenoxy-etyl)-
piperidin-4-yl este; revefenacin, glycopyroni bromua, umeclidini bromua, tiotropi
bromua, aclidini bromua, benxycloquidi bromua.
Chdt nhay

[00262] Céc hop chat duge dé xuét trong ban md ta ndy cling c6 thé dugc két hop véi
cac chit nhdy dé diéu tri ca 1y nhiém va triéu chimg viém duong ho hép. Mot vi du
khong gidi han ciia mot chét nhéy la ambroxol. Twong ty nhu vay, cac hop chét co thé
duoc két hop véi cac chét long dom dé diéu tri ca bénh lay nhiém va céc triéu ching
cta viém dudng ho hip. Vi du khong gidi han vé chét long dom 1a guaifenesin.
[00263] Dung dich mubi vu treong duoc son khi hoa dugce st dung dé cai thién su
thong dudng thd nhé ngay 14p tirc va 1au dai & bénh nhan méc bénh phdi (Kuzik, J.
Pediatrics 2007, 266). Do do6, cac hop chat duoc dé xuét trong ban md ta nay ciing c6
thé duoc két hop véi dung dich mubi wu truong dugc sol khi héa dic biét 1a khi bj nhiém
vi rit vé6i bién ching viém tiéu phé quan. Su két hop céc hop chét duge dé xuét trong
tai liéu ndy v6i dung dich mubi wu truong ciing c6 thé bao gdm tac nhan bd sung bét ky
dugc thao ludn ¢ trén. Theo mdt phuong én, st dung dung dich mudi vu truong dugc
son khi hoa khoang 3%.

4. Liéu phap két hop dé diéu tri nhiém vi rit Flaviviridae
[00264] Céac hop chit va cac ché phim dugc dé xuét trong ban mo ta nay cling duoc st
dung két hop v6i céac chéit diéu tri tich cuc khac. Dé diéu tri nhidm vi rat Flaviviridae,
t6t hon 1a thude diéu tri hoat tinh khéc c6 hoat tinh khang nhiém vi rat Flaviviridae.
[00265] Dé diéu tri bénh nhiém vi rut dengue, céac vi du khong giéi han cua céac thube

diéu tri hoat tinh khac 1a cac chit diéu hoa yéu t6 té bao chu, nhu 14 GBV-006; fenretinit
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ABX-220, BRM-211; chét tGrc ché alpha-glucosidaza 1, nhu 1a celgosivir; chét dbi khéng
yéu tb kich hoat tiéu cau (PAFR), nhu 1a modipafant; chét diéu hoa cadherin-5/yéu té
Ta, nhur 1a FX-06; chit (rc ché NS4B, nhu 1a INJ-8359; chit diéu hoa ghép ndi ARN cia
virut, nhu 13 ABX-202; chit trc ché polymeraza NS5; chét trc ché proteaza NS3; va chét
diéu hoa TLR.

[00266] Trong mot sd phwong an, chét didu tri tich cuc khac co thé 1a vacxin dé diéu
tri hodic phong ngira sét dengue, bao gdm nhung khong chi gi6i han &, TetraVax-DV,
Dengvaxia ®, DPIV-001, TAK-003, vacxin sbt dengue da lam suy yéu ddc luc, vacxin
s6t dengue hoa tri bdn, vacxin ADN héa tri bdn, rDEN2delta30-7169; va DENV-1 PIV.

5. Liéu phap két hop dé diéu tri nhiém vi rat Filoviridae

[00267] Céac hop chét duge dé xuit trong tai lidu ndy cling dwoc sit dung két hop véi
cac thube diéu tri hoat tinh khac. DPé diéu tri bénh nhiém virut Filoviridae, tot hon 13,
chét diéu tri tich cuc khéc c6 hoat tinh chdng lai bénh nhidm virut Filoviridae, cu thé 1a
nhiém virut Marburg, virut Ebola va virut Cueva. Vi du khong gi6i han vé nhing chit
diéu tri tich cuc khac nay la: ribavirin, palivizumab, motavizumab, RSV-IGIV
(RespiGam®), MEDI-557, A-60444, MDT-637, BMS-433771, amiodaron, dronedaron,
verapamil, huyét twong giai doan hdi phuc Ebola (ECP), TKM-100201, BCX4430 ((2S,
3S, 4R, 5R)-2-(4-amino-5H-pyrolo [3,2-d] pyrimidin-7-yl)-5-(hydroxymetyl)
pyrolidin-3,4-diol), TKM-Ebola, 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), rNAPc2, 0S-2966, brincidofovir,
remdesivir; cht rc ché RNA polymeraza nhu 13 galidesivir, favipiravir (con dugc goi
1a T-705 hodc Avigan), JK-05; chét diéu hoa yéu tb t& bao chu, nhu 1a GMV-006; chit
diéu hoa cadherin-5/yéu t Ia, nhu 12 FX-06; va cac khang thé dé diéu tri Ebola, nhu 12
REGN-3470-3471-3479 va ZMapp.

[00268] Céc chét diéu tri tich cuc khong gii han khac c6 hoat tinh chéng lai Ebola bao
gbm chét rc ché alpha-glucosidaza 1, chat trc ché cathepsin B, chat d6i khang CD29,
chét trc ché nonintegrin bét gitta ICAM-3 ¢6 dudi gai 1, chit d6i khang thu thé estrogen,
chit diéu hoa khang nguyén HLA 16p II cua chit di khang yéu té VII, chat diéu hoa
yéu td té bao chu, phdi tir Interferon alpha, chét trc ché glucosidaza alpha AB trung tinh,
chit &rc ché protein niemann-Pick C1, chét trc ché nucleoprotein, chat trc ché dong yéu

t0 polymeraza VP35, chat rc ché serin proteaza, chat irc ché yéu t6 mo, chat chu van
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TLR-3, chit trc ché glycoprotein vo virut, va chét e ché sy xAm nhap cla virut Ebola
(chat trc ché NPC1).

[00269] Theo mot ) phuong éan, chét diéu tri tich cuc khéc ¢o thé 1 vacxin dé diéu tri
hoic phong ngira Ebola, bao gbm nhung khong chi giéi han & VRC-EBOADC076-00-
VP, vacxin Ebola dua trén adenovirut, rtVSV-EBOV, rVSVN4CT1-EBOVGP, phac dd
MVA-BN Filo + Ad26-ZEBOV, INO-4212, VRC-EBODNAO023-00-VP, VRC-
EBOADC069-00-VP, vacxin GamEvac-combi, vecto SRC VB, vacxin HPIV3/EboGP,
MVA-EBOZ, vacxin glycoprotein tai t6 hop Ebola, vacxin Ebola duwa trén vecto 5
adenovirut Vaxart, vacxin FiloVax, GOVX-E301, va GOVX-E302.

[00270] Céac hop chit duge d& xudt trong ban mé ta nay ciing c6 thé duoc st dung két
hop v6i cac phosphoramidat morpholino oligome (PMO), la céac chit tuong tu
oligonucleotit d6i nghia tong hop duogc thiét ké dé can thiép vao cac qua trinh dich ma
bang cach tao thanh c4c song phan cip bazo vdi trinh tw ARN dic hiéu. Vi du vé PMO
bao gdm nhung khéng chi gidi han & AVI-7287, AVI-7288, AVI-7537, AVI-7539, AVI-
6002 va AVI-6003.

[00271] Céc hop chit duoc dé xuét trong ban mé ta nay ciing nham muc dich st dung
cho viéc chim s6c chung cho bénh nhén bi nhiém vi rat Filoviridae, bao gdm dich truyén
(bao gdm dung dich mubi dextrozo va Ringer’s lactat) va chét dinh dudng, khang sinh
(bao gdm khang sinh metronidazol va cephalosporin, nhu 14 ceftriaxon va cefuroxim)
va/hodc dy phong khang nim, thubc ha sbt va giam dau, thudc chéng nén (nhu la
metoclopramit) va/hodc thubc chéng tiéu chay, chét bd sung vitamin va khoang chét
(bao gdm c& Vitamin K va k&m sulfat), chit khang viém (nhu 12 ibuprofen), thudc giam
dau, va thudc diéu trj cac bénh thong thudng khac & bénh nhén, cac tic nhan chéng sbt
rét (bao gdm artemether va liéu phap két hop artesunate-lumefantrin), bénh thuong han
(bao gdm khéang sinh quinolon, nhu 13 ciprofloxacin, khdng sinh macrolid, nhu 14
azithromycin, khang sinh cephalosporin, nhu 1a ceftriaxon, hodc aminopenicillin, nhu 1a
ampicillin), hodc shigellosis.

IX. PIEU CHE HQP CHAT

[00272] Theo mét sb phuong 4n, sang ché d& xuét cac quy trinh va chat trung gian hitu
ich dé diéu ché cac hop chit dugc dé xuét trong tai li€u nay hodc céac mubi dugc dung

ctia ching.
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[00273] Céac hop chit dwgc mo ta trong ban mo ta nay c6 thé duogc tinh ché bang
phuong tién bat ky da biét trong linh vuc k¥ thuét nay, ké ca phuong tién sic ky, ching
han nhu séc ky 16ng hiéu ning cao (HPLC), sic ky 16p moéng didu ché, sic ky cot nhanh
va séc ky trao dbi ion. C6 thé str dung pha tinh thich hop bét ky, bao gdm ca pha thong
thuong va pha ddo ngugc cling nhu nhya ion. T6t nhét 14 cac hop chit dé xuét duoc tinh
ché thong qua sic ky trén gel silica va/hodc alumin.

[00274] Trong bt ky qua trinh didu ché cac hop chit dugc dé xuét trong tai lidu nay,
c6 thé can thiét va/hodc can phai bao vé cac nhém nhay cam hodc dé phan tng trén phan
t0r bat ky c6 lién quan. Didu nay c6 thé dat duge nhd cac nhom bao vé thong thudng nhu
dugc mo ta trong cac 4n ban chuln, nhu 1a T. W. Greene va P. G. M. Wuts, “Protective
Groups in Organic Synthesis,” 4" ed., Wiley, New York 2006. C4c nhom bao vé c6 thé
duoc loai bé & giai doan tiép theo thudn tién bang cach st dung cac phuong phap da biét
trong linh vuc k¥ thuét nay.

[00275] Céc thyc thé hoa hoc vi du hitu ich trong cac phuong phap clia cac phuong an
bay gid s& dugc mo ta voi tham chiéu dén cac so dd tdng hop minh hoa cho viéc didu
ché tdng quat cia ching trong ban md ta nay va cac vi du cu thé sau d6. Nguoi c6 trinh
do trong nganh sé& hiéu duoc rang, dé thu duogc cc hop chét khac nhau theo sang ché,
cac nguyén lidu ban dau c6 thé dugc lwa chon mot cach thich hop dé cdc nhom thé mong
mubn cudi ciing s& duge dua qua so dd phan ting c6 hodc khong c6 16p bao vé thich hop
dé thu duoc san phAm mong mudn. Ngoai ra, & vi tri ciia nhém thé mong mudn cubi
ciing, c6 thé can thiét hodc cin phai sir dung nhom thich hop c6 thé duoc dua qua so dd
phan tng va duoc thay thé thich hop bing nhém thé mong mudn. Hon nita, ngudi c6
hiéu biét trunbg binh trong linh vuc k¥ thudt ndy s& hiéu dugc ring cac phép bién ddi
duoc thé hién trong cac so dd bén dudi co thé dugce thuc hién theo tht tu bét ky tuong
thich v6i chitc ning ctia cic nhom chirc cu thé.

[00276] Céc phuong phap theo sang ché thuong dé xuit chat dong phan d6i quang hodc
chét ddng phan khong dbi quang cu thé nhu san phdm mong mudn, mic di tinh hoa 14p
thé ctia chdt ddng phan dbi quang hoic chit dong phan khong dbi quang khéng duoc
xac dinh trong moi trudng hop. Khi khong xéc dinh dugc tinh hoa lap thé ctia tAm 1ap
thé cu thé trong chit ddng phin dbi quang hodc dong phan khong dbi quang, thi hop
chét dugc rat ra ma khong cho théy bét ky tinh hoa lap thé nao tai tim lap thé cu thé do

mic di v& co ban hop chét c6 thé 1a tinh khiét v& mat d6i quang hozc khong ddi quang.
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[00277] Su tbng hop dai dién ctia cac hop chit theo sang ché duge md ta trong cac so
dd bén dudi va cac vi du cu thé sau day.

So dd tdng hop téng quat

[00278] So db phan tmg chung I, II va III dwgc dé xudt dudi dang cic phuong 4n khac
cta sang ché va minh hoa cac phwong phép chung duoc sit dung dé diéu ché nhing hop
chat nhét dinh theo sang ché va c6 thé dugc st dung dé didu ché cac hop chét bd sung
theo sang ché. Mdi bién thé (vi du: R!, R%, R*, R38, R* va R%) ciia cong thic (i) - (xiv)
dugc dinh nghia trong tai liu nay.

[00279] Céac hop chét theo sang ché nay c6 thé dugc diéu ché bang cach sit dung cac
phuong phap duge dé xudt trong tai liéu ndy va su cai bién théng thudng cta chung,
diéu nay s& duoc thé hién rd rang dbi v&i ngudi o trinh do trong nganh dua trén sang
ché va céc phuong phap da duoc biét dén rong rai trong linh vue k¥ thuat nay. Cac
phuong phép téng hop thong thudong va duge biét dén rong rai co thé dugc sir dung
ngoai nhitng huéng din trong tai liéu nay. Qua trinh tdng hop cac hop chit dién hinh
dugc mo ta trong tai liéu nay co thé duoc thuc hién nhu duge mé ta trong cac vi du sau.
Néu ¢6, thube thir ¢6 thé duge mua thwong mai, vi du, tir Sigma Aldrich hodc céc nha
cung cdp hoa chét khac. Néi chung, cic hop chit dugc mo ta trong tai lidéu ndy thudng
6n dinh va c6 thé tach ra & nhiét d6 va ap suét phong. Cac hop chit dugc didu ché trong
tai liéu nay c6 thé duge tinh ché bang cac phuong phap da biét ddi véi ngudi c6 trinh do
binh thudng trong linh vire nay da biét, ké ca cac phuong phap duge mo ta trong tai liéu
nay. Nguoi cé trinh do trong nganh s&€ danh gia cao khi axit (vi du nhu TFA) cé mat
trong dung mdi tinh ché, thi san phdm cubi cing c¢6 thé dugc phéan lap dudi dang mudi
(vi du nhu mudi TFA).

[00280] Céc phuong 4n dién hinh ciia hop chét dwoc dé xuét trong tai liéu ndy c6 thé
duoc tdng hop bing cach sir dung so dd phan ing chung dugc md ta bén dudi. RS rang
1a d6i v6i ngudi 6 trinh do trong nganh dya trén trong mo ta trong tai liu nay, cac so
dd chung co6 thé duoc thay ddi bang cach thay thé cac nguyén liéu ban diu bang cac
nguyén lidu khac co céu tric twong tu dé tao ra cc san phim khéac nhau tuong tng. M
t4 tdng hop theo sau dé @& xuét nhiéu vi du vé cach cac nguyén liéu ban dau c6 thé khac
nhau d& cung cip céc san phim twong Gng. Ddi véi mot san phidm mong mudn ma cac
nhém thé dugc xac dinh, cac nguyén lidu ban ddu cin thiét n6i chung cé thé duoc xac

dinh bing cach kiém tra. Nguyén liéu ban diu thuong dugc 14y tir cac ngudn thwong mai
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hoic dugc tng hop bang cic phurong phap da duge cong bd. Dé tdng hop cac hop chit
theo cac phuong an duge dé xuét trong sang ché, viéc kiém tra cdu tric cia hop chét
duoc téng hop s€ cung cép thong tin nhén dang cda ting nhom thé. Sy nhan dang cua
san phim cudi cing néi chung s& thé hién rd sy nhén dang cia cac nguyén liéu ban dau
can thiét bang qua trinh kiém tra don gian, véi cac vi du trinh bay trong tai liéu nay.
[00281] Thuat ngit “dung moi”, “dung moi hitu co tro” hodc “dung mdi tro” chi dung
mdi tro trong diéu kién phén tng dugc mo ta cung véi nd (bao gém, vi du: benzen,
toluen, acetonitrile, tetrahydrofuran (“THF”), dimetylformamit (“DMF”), cloroform,
metylen clorua (hodc diclometan), dietyl ete, metanol, va cac chét twong tw). Trir khi c6
quy dinh ngugc lai, dung médi duge sir dung trong cac phan tng theo sang ché 1a dung
mdi hitu co tro va phan tng dugc thuc hién trong mdi truong khi tro, t6t nhét 1a nito
hodc argon.

So d6 phan ung I:

[00282] Vi du vé cac hop chét c6 Cong thirc I, Cong thirc Ia va Cong thirc Ib c¢6 thé
duoc didu ché bang cac phuong phap tuong tu nhu So dd phan tng I duge trinh bay

dusi day.
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[00283] Phenol

(iii) va phét pho (V) oxyclorua dugc tron khi ¢6 mit bazo (vi du: N,

N-diisopropylethylamine) trong dung mdi thich hop (vi du: dichloromethane) & nhiét do

thich hop (vi du:

& -78°C dén nhiét d6 phong). Sau khi phan Gng, este axit amin ty nhién

hodc khong tu nhién (ii) dugc thém vao cung vdi bazo thich hgp & nhiét do thich hgp

(vi du: & -78°C)

. Sau phan tng, pentafluorophenol va mot bazo thich hgp dugc thém
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vao dé tao ra thube thir phosphoramidate. Ngoai ra, este axit amin tu nhién hodc khong
tu nhién (ii) dugc phan ing voi phenyl dichlorophosphate khi ¢ mét bazo thich hgp (vi
du: triethylamine) & nhiét do thich hop (vi du -78°C dén nhiét d6 phong). Sau khi phan
g, pentfluorophenol cing v4i mgt bazo thich hop dugc thém vao dé tao thanh thudc
thr phosphoramidate. Thubc thir phosphoramidate co thé duogc tinh ché bang bét ky
phuong phap thich hop nao, vi du nhu séc ky (vi du: HPLC).
[00284] Nucleoside (i) dugc chuyén ddi thanh (iv) bang cich thém thube thu
phosphoramidate nhu md ta & trén vao (i) trong dung moi thich hop (vi du: acetonitrile),
sau d6 thém magie clorua va mot bazo (vi du: N,N-disisopropylamine). Phén (ing nay
duoc thyc hién & bt ky nhiét d6 thich hop nao (vi du & 0°C dén nhiét do phong). Chét
trung gian (iv) sau d6 dugc xu ly béng axit, vi du nhu (HCI) dé tao nucleoside
phosphoramidate (v). Viéc tach cac ddng phén & photpho cé thé dwgc thuc hién bang
phuong phap HPLC, HPLC khong d6i xting hogc cac phuong phép thich hop khéc.
Chét trung gian (v) trong dung méi thich hop (vi du: tetrahydrofuran), dugc xir
ly bang anhydrit (vi du: anhydrit isobutyric, anhydrit axetic hodc anhydrit propionic va
chét tuong ty), khi ¢ mat bazo thich hop (vi du: 4-dimethylaminopyridine), dé tao thanh
hop chét (viii). Cac phwong phap phtt hop, vi du nhu séc ky khong ddi ximg, hodc cac
phuong phéap sdc ky khéc, vi du nhu HPLC, sau d6 co thé duoc st dung dé phén 1ap céc
hop chét (viiia) va (viiib).
So d6 phan tng II:
[00285] Vi du vé cac hop chét c6 Cong thuc III, Cong thire IITa va Cong thic ITIb c6
thé dugc didu ché bang cic phuong phap tuong tu nhu So dd phan tng II dugc trinh bay
dudi day.
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phén tach

khong dbi xtmg

(xiia) (xilb)

[00286] So dd phéan Ung II tudn theo cling mot phuong phép chung theo mé ta danh
cho So dd phan tng 1, ngoai trlr este axit amin 12 este axit amin alanin D hodc L hoic
hdn hop este axit amin alanin D hoic L.

So d6 phan tng III:

[00287] Vidu vé& cac hop chét c6 Cong thue Ic ¢ thé duge diéu ché bang cac phwong
phap tuong ty nhu So dd phan éng III dugc trinh bay dudi day.
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phén tach

——i

khéng dbi ximg

(xvi)

[00288] So db tudn theo cung mot phuong phap chung theo md ta danh cho So dd phan
ung I, ngoai trlr este axit amin la este axit amin alanin L.

X. ViDU

[00289] Céc thuc thé hoa hoc theo sang ché léy lam vi du dugc néu trong céc vi du cu
thé dudi day. Ngudi ¢6 k¥ nang trong nganh s& hiéu duge ring, dé thu duogc cac hop
chét khéac nhau theo séng ché, cac nguyén li€u ban déu c6 thé duoc lya chon mot cach
thich hop dé cac nhom thé mong mudn cudi cling s& duge dua qua so d6 phan tng c6
hodc khong c6 16p bao vé thich hop dé thu dugc san phdm mong mudn. Ngoai ra, & vi
tr cia nhom thé mong mubn cudi ciing, c6 thé can thiét hodc can phai sir dung nhém
thich hop ¢6 thé duge dwa qua so dd phan (mg va dugc thay thé thich hop bang nhém

thé mong mudn. Hon nita, ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat nay sé
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hiéu duogc rﬁng cac phép bién ddi duogc thé hién trong céc so dd bén dudi c6 thé duoc
thuc hién theo thir tu bat ky twong thich véi chirc nang cua cdc nhém chirc cu thé.
[00290] Cac vi du dwoc dua ra trong tai liéu nay mé ta qua trinh tong hop cac hop chat
duoc boc 16 trong tai liéu nay ciing nhu cic chét trung gian dugc st dung dé didu ché
cac hop chat nay. Can phai hiéu rang cc budc riéng 1& duge mo ta & day co thé dugc
két hop v6i nhau. Ciing can phai hidu rang cac 16 hop chit riéng biét c6 thé duoc két
hop va sau d6 dwoc thuc hién trong bude tdng hop tiép theo.

[00291] Trong phin mé ta sau day vé cac vi du, cac phuong 4n cu thé dugc mo ta. Cac
phuong 4n nay duge mb ta du chi tiét dé cho phép ngudi co hiéu biét trung binh trong
linh vuc k¥ thuat ndy thuc hién cac phuong 4n nhat dinh cia sdng ché. Cac phwong 4n
khéc c6 thé duge str dung va hop ly va céc thay dbi khac c6 thé dugc thuc hién ma khong
vuot ra khoi pham vi cia sang ché. Do d6, phin md ta sau day khong nham giéi han
pham vi ciia sang ché.

Chit trung gian:

Chét trung gian Al: 2-Ethylbutyl (25)-2-[[(4-tert-butylphenoxy)-(2,3,4,5,6-

pentafluorophenoxy)phosphoryljamino]propanoate

F
SUPUs Y
ClHaN 0 . . POCIs, DIEA
o) HO HO F DCM
F

[00292] Dung dich phdt pho (V) oxyclorua (5,00 g, 32,6 mmol) trong diclometan
(80 mL) trong mdi trudong argon dugce thém 4-tert-butylphenol (4,90 g, 32,6 mmol) & -
78°C. N,N-diisopropylethylamine (5,68 mL, 32,6 mmol) dugc thém vao trong 5 phut.
Sau 15 phut, phan tng dugc dé nong dén 0°C. Sau 15 phut, phan tng dugc lam ngudi
dén -78°C. 2-Ethylbutyl (25)-2-aminopropanoate hydroclorua (6,84 g, 32,6 mmol) dugc
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thém vao. N,N-diisopropylethylamine (11,4 mL, 65,2 mmol) dugc thém vao trong 5
phut. Sau 30 phut, 2,3,4,5,6-pentafluorophenol (6,0 g, 32,6 mmol) dugc thém vao. N,N-
diisopropylethylamine (5,68 mL, 32,6 mmol) dugc thém vao trong 5 phut. Sau 15 phut,
phan tmg duoc dé néng dén nhiét do phong. Sau 30 phut, phin tmg dugc axit héa bang
axit axetic (5 mL). Phan Gng duge rira bang nude (50 mL). Cac chit hitu co duoc lam
kho bing natri sulfate, loc va ¢ dic. San phim dugc tinh ché bang sic ky trén gel silica
(ethyl acetate 0-20% trong hexane) dé thu dugc chat trung gian Al. LCMS: MS m/z =
551,8 [M+1], tr = 1,39 phut; Hé théng LC: Agilent 1260 Infinity II HPLC; H¢ théng
MS: G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung moi:
axetonitril véi axit axetic 0,1%, nudc voi axit axetic 0,1%; Gradien: 0-1,00 phut
acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile
100-10% & 2 pL/phut. 'TH NMR (400 MHz, DMSO-ds) & (hdn hop ddng phan khong dbi
quang 1:1) 7,44 — 7,39 (m, 2H), 7,22 — 7,11 (m, 2H), 6,96 — 6,81 (m, 1H), 4,09 — 3,91
(m, 3H), 1,54 — 1,40 (m, 1H), 1,36 — 1,22 (m, 16H), 0,90 — 0,77 (m, 6H). 3'P NMR
(162 MHz, DMSO-ds) 0,82 — 0,49 (m). ’F NMR (376 MHz, DMSO-dg) § -153,93 — -
154,64 (m, 2F), -160,57 —-161,18 (m, 1F), -163,37 —-163,90 (m, 2F).

Chét trung gian B1. Methyl (25)-2-[[(4-tert-butylphenoxy)-(2,3,4,5,6-

pentafluorophenoxy)phosphoryllamino]propanoate

F - . F F
o F POCIs, DIEA o. . %
ClHsN + . el Y ON-P-0 F
o) HO HO F DCM H
F

[00293] Chat trung gian B1 duogc tao ra theo cach twong tu nhu chét trung gian Al,
ngoai trt methyl (25)-2-aminopropanoate hydroclorua dwgc st dung thay cho 2-
ethylbutyl (25)-2-aminopropanoate hydroclorua. LCMS: MS m/z = 481,8 va 481,8
[M+1], tr = 1,23 va 1,29 phut; Hé théng LC: Agilent 1260 Infinity II HPLC; Hé thong
MS: G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung moi:
axetonitril voi axit axetic 0,1%, nudc véi axit axetic 0,1%; Gradien: 0-1,00 phut
acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile
100-10% & 2 pL/phit. 'H NMR (400 MHz, DMSO-d) & (hdn hop ddng phan khong dbi
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quang 1:1) 7,45 — 7,40 (m, 2H), 7,23 — 7,11 (m, 2H), 6,96 — 6,84 (m, 1H), 4,08 — 3,94
(m, 1H), 3,61 — 3,58 (m, 3H)1,34 — 1,23 (m, 12H). 3'P NMR (162 MHz, DMSO-ds) §
5,67 —-3,80 (m). ’F NMR (376 MHz, DMSO-ds) & -154,04 — -154,40 (m, 2F), -160,57
—-160,99 (m, 1F), -163,41 —-163,87 (m, 2F).

Chét trung gian C1. Ethyl (25)-2-[[(4-tert-butylphenoxy)-(2,3,4,5,6-

pentafluorophenoxy)phosphoryljamino]propanoate

F Nas
0 F F oo
ClHaN/'\n/ ~ . . POCI;, DIEA \/O\n/\N‘II:I’—O =
0 HO HO F DCM H |
F

[00294] Chét trung gian C1 dwgc tao ra theo cach twong tu nhu chét trung gian Al,
ngoai trir ethyl (25)-2-aminopropanoate hydroclorua dugc st dung thay cho 2-ethylbutyl
(25)-2-aminopropanoate hydroclorua. LCMS: MS m/z =495,8 va 495,8 [M+1], tr = 1,23
va 1,20 phut; Hé théng LC: Agilent 1260 Infinity II HPLC; Hé théng MS: G6124B
Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung mdi: axetonitril véi
axit axetic 0,1%, nudc véi axit axetic 0,1%; Gradien: 0-1,00 phut acetonitrile 10% -
100%, 1,00-1,35 phuat acetonitrile 100%, 1,35-1,36 phut acetonitrile 100-10% &
2 pL/phat. 'TH NMR (400 MHz, DMSO-ds) & (hdn hop ddng phan khong ddi quang 1:1)
7,47 -17,38 (m, 2H), 7,21 — 7,11 (m, 2H), 6,93 — 6,81 (m, 1H), 4,10 — 4,02 (m, 2H), 4,00
—3,90 (m, 1H), 1,32 — 1,24 (m, 12H), 1,19 - 1,11 (m, 3H). *'P NMR (162 MHz, DMSO-
ds) 6 0,98 — 0,49 (m). ’F NMR (376 MHz, DMSO-ds) & -153,96 — -154,41 (m, 2F), -
160,63 —-160,98 (m, 1F), -163,35 —-163,82 (m, 2F).

Chit trung gian D1. 2-Ethylbutyl (25)-2-[[(2,6-dimethylphenoxy)-(2,3,4,5,6-

pentafluorophenoxy)phosphoryljamino]propanoate
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F
\j\/ " "
CIHaN o . . POCl;, DIEA
0 HO HO FoDCM
F

D1

[00295] Chét trung gian D1 duoc tao ra theo cich twong tuw nhu chét trung gian Al,
ngoai trir 2,6-dimetyl phenol dwoc st dung thay cho 4-tert--butyl phenol (hiéu suét
43%). LCMS: MS m/z = 523,8 [M+1], tr = 1,29 phut; Hé théng LC: Agilent 1260
Infinity II HPLC; Hé théng MS: G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A,
50 mm x 2,1 mm; Dung mdi: axetonitril véi axit axetic 0,1%, nudc véi axit axetic 0,1%;
Gradien: 0-1,00 phut acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-
1,36 phut acetonitrile 100-10% & 2 pL/phut. 'H NMR (400 MHz, DMSO-d6) § (hdn
hop ddng phan khong dbi quang 1:1) 6,97 — 6,89 (m, 2H), 6,86 — 6,76 (m, 1H), 4,15 —
4,07 (m, 1H), 4,05 3,91 (m, 2H), 1,55 - 1,44 (m, 1H), 1,38 — 1,20 (m, 7H), 0,91 — 0,80
(m, 6H). 3'P NMR (162 MHz, DMSO-d6) & -4,16 — -4,87 (m). F NMR (376 MHz,
DMSO-db6) 6 -163,11 —-163,56 (m, 2F), -166,91 — -167,32 (m, 2F), -175,35 —-176,22
(m, 1F).

Chét trung gian E1. Spiro[3.3]heptan-2-yl L-alaninate hydroclorua

1.T3P, NMM
spiro[3.3]heptan-2-ol

7< —ﬂo 2. HC, dioxane O>_‘\NH2

[00296] Dung dich khudy (tert-butoxycarbonyl)-L-alanine (2,5 g, 13,2 mmol) va
spiro[3.3]heptan-2-ol (1,48 g, 13,2 mmol) trong diclometan kho (35 mL) dugc thém N-
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methylmorpholine (2,9 mL, 26,4 mmol), 4-(dimethylamino)pyridine (0,016 g,
0,13 mmol) va axit tri-propylphosphonic anhydrit mach vong (T3P, 10,3 g, 16,1 mmol,
50% trong ethyl acetate) & 0°C trong moi trudng argon. Hon hop phan tng sau d6 dugc
khudy & nhiét d6 phong trong 2 gid. Hon hop phén tmg dugce rira bang nuée (50 mL),
rira hai 1an bang dung dich axit xitric 10% (2 x 40 mL), rira hai 14n bang dung dich natri
bicarbonat bdo hoa chira nude (2 x 40 mL) va mdt 1an bing nude mudi (50 mL), sdy kho
qua natri sulfate, loc qua 16p gel silica day 3 cm, dugc rira bang diclometan bd sung.
Chét hitu co két hop duoc ¢o dic trong mdi trudng ap suét giam, dong chung cét bang
diclometan va sdy kho trong chan khong cao qua dém thu duge hop chdt mong mudn
theo d& muc. Phin cin da duoc st dung ma khong can tinh ché thém.

[00297] Sau do, phén can dugc hoa tan trong 10 mL HCI1 4M trong 1,4-dioxan va hdn
hop phan tng dugc khudy & nhiét d6 phong trong 2 gid, co dic dudi ap sudt giam va
ddng chung cét bing toluen thu dugc san phidm dugc sdy kho trong chan khéng cao
trong 1 gid. Phin cin di dwoc sit dung ma khong can tinh ché thém. LCMS: MS m/z =
184,1 [M+1]

Chit trung gian E2. Spiro[3.3]heptan-2-yl (2S)-2-[[(4-tert-butylphenoxy)-

(2.3.4.5,6-pentafluorophenoxy)phosphoryllamino]propanoate

F
F F
C|H3N © + +
o) UO HO HO F
F

. F F
POCI;, DIEA 0 : 9
3 —pP— F
T TwES

[00298] Dung dich phét pho (V) oxyclorua (0,33 g, 2,16 mmol) trong diclometan
(8 mL) trong mdi trudng argon dugc thém 4-tert-butylphenol (0,325 g, 2,16 mmol) & -
78°C. N,N-diisopropylethylamine (0,38 mL, 2,16 mmol) trong 5 phut. Sau 15 phtt, phan

tmg duge d& nong dén 0°C. Sau 15 phut, phan ung dugc lam ngudi dén -78°C.
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Spiro[3.3]heptan-2-yl (2S)-2-aminopropanoate hydroclorua (0,475 g, 2,16 mmol) dugc
thém vao. N,N-diisopropylethylamine (0,75 mL, 4,32 mmol) dugc thém vao trong 5
phut. Sau 30 phut, 2,3,4,5,6-pentafluorophenol (0,40 g, 2,16 mmol) dugc thém vao. NN
-diisopropylethylamine (0,38 mL, 2,16 mmol) dugc thém vao trong 5 phut. Sau 15 phut,
phan tmg duoc dé néng dén nhiét d6 phong. Sau 30 phut, phan tng dugc axit hoa bang
axit axetic (3 mL). Phan tng duoc rira bang nude (50 mL). Cac chét hitu co dugce 1am
kho bang natri sulfate, loc va ¢d dic. San pham dugc tinh ché bang séc ky trén gel silica
(ethyl acetate 0-20% trong hexane) dé thu dugc spiro[3.3Theptan-2-yl (25)-2-[[(4-tert-
butylphenoxy)-(2,3,4,5,6-pentafluorophenoxy)phosphoryl]amino]propanoate. LCMS:
MS m/z = 562,5 [M+1]; Hé théng LC: Agilent 1260 Infinity Il HPLC; Hé théng MS:
G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung moi:
acetonitrile v&i axit axetic 0,1%, nudc véi axit axetic 0,1%.

Chét trung gian G1. 2-(2-Ethoxyethoxy)ethyl (fert-butoxycarbonyl)-L-alaninate

\q

HO = T3P, NMM \—\
>-—\" 2-(2-ethoxyethoxy)ethan-1-ol )
d  NH . L

o— i 0
7< 0 O>/_l-}N—<O ‘é

G1

[00299] Dung dich dugc khudy (fert-butoxycarbonyl)-L-alanine (12,41 g, 66 mmol) va
2-(2-ethoxyethoxy)ethan-1-ol (8,00 g, 60 mmol) trong diclometan kho (100 mL) dugc
thém N-methylmorpholine (19,67 mL, 179 mmol), 4-(dimethylamino)pyridine (0,15 g,
1,2 mmol) va axit tri-propylphosphonic anhydrit mach vong (T3P, 42,6 mL, 72 mmol,
50% trong etyl axetat) & 0°C trong mdi trudng argon. Hon hop phan tng sau d6 duge
khudy & nhiét d6 phong trong 2 giv. Hén hop phéan tng dugc rira bang nude (50 mL),
rira hai 1an bang dung dich axit xitric 10% (2 x 40 mL), rira hai 14n bang dung dich natri
bicarbonat bdo hoa chira nude (2 x 40 mL) va mét 1an bang nude mubi (50 mL), siy kho
qua natri sulfate, loc qua 16p gel silica day 3 cm, duoc rira bing diclometan bd sung.
Chét hitu co két hop duoc co dic dudi ap sudt giam, dong chung cit bang diclometan
va sdy kho trong chén khéng cao qua dém thu dwgc hop chit mong mudn theo dé muc.

'H NMR (400 MHz, DMSO-ds) 8 7,27 (d, J= 7,4 Hz, 1H), 4,23 — 4,14 (m, 1H), 4,14 —
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4,06 (m, 1H), 4,05 — 3,94 (m, 1H), 3,64 — 3,56 (m, 2H), 3,55 — 3,49 (m, 2H), 3,49 — 3,39
(m, 4H), 1,38 (s, 9H), 1,23 (d, J= 7,4 Hz, 3H), 1,09 (t, J= 7,0 Hz, 3H).
Chit trung sian G2. 2-(2-Ethoxyethoxy)ethyl

((perfluorophenoxy)(phenoxy)phosphoryl)-L-alaninate

g
Y L
- 4M HCI 0"\_0 .

— R
1,4-dioxan }"\

.‘“ O
© HN%O%. 3 NHp.HCI

Gt

pentafluorophenol
e Olna

[00300] Chét trung gian G1 (18,3 g, 59,93 mmol) dugc hda tan trong 50 mL HCI 4M
trong 1,4-dioxan va hdn hop phan tng dugc khudy & nhiét d6 phong trong 2 gid, c¢b dic
dudi 4p sudt giam va ddng chung cét bang toluen thu dugc chit rin dugc sdy kho trong
chan khong cao trong 1 gidr. Céc chét réin dugc tao hdn dich trong diclometan (100 mL)
va phenyl dichlorophosphate (9,81 mL, 65,92 mmol) va triethylamine (18,28 mL,
131,84 mmol) dugc bd sung 1an lugt & —78°C va hdn hop thu dugce dugce khuéy O nhiét
do phong trong 2 gid. Hon hop phan Gng duge lam lanh dén 0°C va pentaflophenol
(11,03 g, 59,93 mmol) va trietylamin (10,80 mL, 78,05 mmol) dugc bd sung 1an lugt va
hén hop thu duge sau d6 duge dé 4m vé nhiét o phong. Sau 3 gid, hdn hop phéan tng
duogc 1am lanh dén 0°C va chét ran duoc loc ra, dich loc dugc rira béng dung dich
amoniac clorua bdo hoa trong nude (100 mL), nude (100 mL) va nudce mudi (50 mL).
Céc chét hiru co duoc sy khd qua natri sulfat va loc qua 16p gel silica day 3 cm, rira
bang hdn hop etyl axetat va diclometan ti 1& 1:1 (100 mL). Céc chét hitu co két hop duogc
cd dic dudi ap sudt thip dé tao ra san phdm thd. Chat rin duge hoa tan trong lugng tdi

thiéu diisopropyl ete dang s6i va hdn hop dugc khudy manh & nhiét d6 phong qua dém.
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San phdm dugc loc ra va rira bang diisopropyl ete lanh (2 x 20 mL) va hexane (3 x
40 mL) dé thu dugc hop chit mong mudn theo dé muc. 'H NMR (400 MHz, DMSO-ds)
67,47 -17,36 (m, 2H), 7,30 — 7,20 (m, 3H), 6,92 (dd, J = 14,2, 9,9 Hz, 1H), 4,21 — 4,08
(m, 2H), 4,07 — 3,92 (m, 1H), 3,62 — 3,56 (m, 2H), 3,53 — 3,47 (m, 2H), 3,45 — 3,36 (m,
4H), 1,29 (d, J= 17,1 Hz, 3H), 1,07 (t, J = 7,0 Hz, 3H). ’F NMR (376 MHz, DMSO-ds)
6 -154,24 (d, J=21,5 Hz, 2F), -160,86 (t, J= 23,1 Hz, 1F), -163,68 (t, J=21,7 Hz, 2F).
3IPNMR (162 MHz, DMSO-ds) 6 0,40. LCMS: MS m/z = 528,06 [M+1], tr = 1,64 phit;
Hé théng LC: Thermo Accela 1250 UHPLC. Hé théng MS: Thermo LCQ Fleet; Cot:
Kinetex 2,6 p XB-C18 100A, 50 x 4,6 mm; Dung mdi: axetonitril v6i axit axetic 0,1%,
nudce voi axit axetic 0,1%; Gradien: 0 phut-0,2 phut acetonitrile 2%, 0,2 phut-1,5 phut
acetonitrile 2-100%, 1,5 phut-2,2 phut acetonitrile 100%, 2,2 phuat-2,4 phut acetonitrile
100%-2%, 2,4 phut-2,5 phut acetonitrile 2% & 2 pL/phut.

Chit trung gian H1. 2-Methoxy-2-methylpropyl (fert-butoxycarbonyl)-L-

alaninate

HO & T3P, NMM o{
}-—\‘ 2-methoxy-2-methylpropan-1-ol / o] 2
- > % o)
0— o HNHK
A © o~
H1

[00301] Dung dich duoc khudy (tert-butoxycarbonyl)-L-alanine (4,00 g, 21 mmol) va
2-methoxy-2-methylpropan-1-ol (2,00 g, 19 mmol) trong diclometan kho (50 mL) dugc
thém N-methylmorpholine (6,33 mL, 58 mmol), 4-(dimethylamino)pyridine (0,05 g,
0,4 mmol) va axit tri-propylphosphonic anhydrit mach vong (T3P, 13,72 mL, 23 mmol,
50% trong ethyl acetate) & 0°C trong moi trudng argon. Hdn hgp phan ing sau d6 duge
khudy & nhiét d6 phong trong 2 gio. Hon hop phéan tng dugc rira bang nuée (30 mL),
rira hai 14n bang dung dich axit xitric 10% (2 x 20 mL), rira hai 14n bang dung dich natri
bicarbonat bdo hoa chira nude (2 x 20 mL) va mét 1an bing nude mudi (20 mL), sdy kho
qua natri sulfate, loc qua 16p gel silica day 3 cm, dugc rira bang hdn hop diclometan va
ethyl acetate theo ty 1& 3:1. Chét hitu co két hop dugc co dic dudi ap sudt giam, dong

chung cit bang diclometan va sy khé trong chan khong cao qua dém thu dugc hop chit
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mong mubn theo d& muc. 'H NMR (400 MHz, DMSO-ds) 8 7,30 (d, J = 7,4 Hz, 1H),
4,10 — 3,77 (m, 3H), 3,11 (s, 3H), 1,37 (s, 9H), 1,24 (d, J = 7,4 Hz, 3H), 1,10 (s, 6H).
Chét trung gian H2. 2-Methoxy-2-methylpropyl

(perfluorophenoxy)(phenoxy)phosphoryl)-L-alaninate

—g<7 —'O >
& O
>/ \ I %
o = 4M HC! {o . O HN-P=

2 »~ O S
0 HN—( 1,4-dioxan O>/ NH, . Hc|  Pentafluorophenol 9
o—<— 2 EtsN
H2

E
E
Hi F F
[00302] Chét trung gian H1 (5,1 g, 18,52 mmol) dugc hoa tan trong 15 mL HCI 4M
trong 1,4-dioxan va hon hop phan g duoc khuéy & nhiét do phong trong 2 gid, cd dic
dudi ap sudt giam va ddng chung cét bang toluen thu duge chat rin dugc sdy kho trong
chan khong cao trong 1 gid. Cac chét ran dugc tao hdn dich trong diclometan (100 mL)
va phenyl dichlorophosphate (3,03 mL, 20,37 mmol) va triethylamine (5,65 mL,
40,75 mmol) duoc thém 1an lwot & —78°C va hdn hop thu duge duoc khudy & nhiét do
phong trong 2 gid. Hon hop phan tmg duoc 1am lanh dén 0°C va pentaflophenol (3,41 g,
18,52 mmol) va trietylamin (3,59 mL, 25,93 mmol) dugc thém lan Iugt va hdn hop thu
duoc sau d6 dugc dé néng vé nhiét do phong. Sau 3 gio, hdn hgp phéan tng duge 1am
lanh dn 0°C va chét rin duoc loc ra, dich loc duoc rira bing dung dich amoniac clorua
bao hoa trong nudc (100 mL), nude (100 mL) va nude mudi (50 mL). Cac chit hitu co
duoc sy kho qua natri sulfat va loc qua 16p gel silica day 3 cm, rira bang hdn hop ethyl
acetate va diclometan ti 1& 1:3 (100 mL). Céc chat hiru co két hop dugc c6 dic dudi ap
suét giam thu duoc san phdm thd (nhu 12 hdn hop cia ca hai ddng phan vé photpho dwa
trén NMR). Chét rdn dugc hoa tan trong diisopropyl ete dang s6i (50 mL) va hdn hop
duoc khudy manh & nhiét do phong qua dém. San phim rin dugc loc ra va ria bing
diisopropyl ete lanh (2 x 10 mL) va hexan (3 x 20 mL) thu dugc hop chit mong muén
theo d& muc (ddng phan duy nhét trén photpho dua trén NMR). 'H NMR (400 MHz,
DMSO-ds) 6 7,46 — 7,36 (m, 2H), 7,29 — 7,16 (m, 3H), 6,92 (dd, J = 14,2, 9,9 Hz, 1H),
4,12 — 3,86 (m, 3H), 3,09 (s, 3H), 1,31 (d, J = 7,1 Hz, 3H), 1,09 (s, 6H). ’F NMR
(376 MHz, DMSO-ds) 6 -154,22 (d, J= 21,4 Hz, 2F), -160,89 (td, J= 23,4, 3,2 Hz, 1F),
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163,69 (td, J= 23,4, 4,0 Hz, 2F). *'P NMR (162 MHz, DMSO-ds) § 0,43. LCMS: MS
m/z = 497,9 [M+1], tr = 1,65 phut; H¢ théng LC: Thermo Accela 1250 UHPLC. Hé
théng MS: Thermo LCQ Fleet; Co6t: Kinetex 2,6 u XB-C18 100A, 50 x 4,6 mm; Dung
moi: axetonitril véi axit axetic 0,1%, nudc vai axit axetic 0,1%; Gradien: 0 phut-0,2
phut acetonitrile 2%, 0,2 phat-1,5 phut acetonitrile 2-100%, 1,5 phut-2,2 phut
acetonitrile 100%, 2,2 phut-2,4 phat acetonitrile 100%-2%, 2,4 phut-2,5 phut
acetonitrile 2% & 2 pL/phut. |

Chét trung gian M1. 2-Ethylbutyl ((S)-(((2R,3S.4R,5R)-5-(3-

((((benzyloxy)(hydroxy)phosphoryl)oxy)methyl)-4-imino-3,4-dihydropyrrolo[2,1-

f]]1,2.4]triazin-7-yl)-5-cyano-3.4-dihydroxytetrahydrofuran-2-

yl)methoxy)(phenoxy)phosphoryl)-L-alaninate

Nal, HMPA

M1

[00303] Dung dich 2-ethylbutyl ((S)-(((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-5-cyano-3,4-dihydroxytetrahydrofuran-2-

yl)methoxy)(phenoxy)phosphoryl)-L-alaninate (dugc diéu ché theo WO02016069825,
300 mg, 0,498 mmol) va natri iodide (224 mg, 1,49 mmol) trong HMPA (5,50 mL)
dugc thém dibenzylchloromethyl phosphate (0,244 g, 0,747 mmol) & 0°C. Phan Gng
duoc dé 4m dén RT va khudy trong 2 gid. Phan ung dugc pha lodng véi ethyl acetate,
rira béng natri bicacbonate, nudc, sau d6 1a nuée mubi. Cac chét hitu co duge 1am kho
bang natri sulfate, loc va ¢ dic. San phidm duoc tinh ché bing sdc ky HPLC (st dung

gradient tir acetonitrile 0-100% trong nuéc) dé thu dugc chét trung gian M1. LCMS:

115



52286 ,‘ 116/370

MS m/z = 803,2 [M+1], tr = 0,85 phut; H¢ théng LC: Agilent 1260 Infinity II HPLC;
Hé théng MS: G6124B Single Quad; Cét: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm;
Dung moi: axetonitril vdi axit axetic 0,1%, nude véi axit axetic 0,1%; Gradien: 0-1,00
phut acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut
acetonitrile 100-10% & 2 pL/phat. ---"H NMR (400 MHz, DMSO-d6) & 8,54 (s, 1H),
7,48 —17,15 (m, 11H), 7,01 (d, J =4,7 Hz, 1H), 6,65 — 6,60 (m, 1H), 6,15 - 6,06 (m, 1H),
5,72 — 5,64 (m, 2H), 5,52 (s, 1H), 4,79 (d, ] = 7,0 Hz, 2H), 4,54 — 4,48 (m, 1H), 4,32 —
4,22 (m, 2H), 4,16 — 4,07 (m, 1H), 4,03 —3,78 (m, 5H), 1,48 — 1,39 (m, 1H), 1,32 - 1,20
(m, 7H), 0,85 — 0,77 (m, 6H). *'P NMR (162 MHz, DMSO-d6) 4 4,17 — 3,77 (m), 0,33
—-0,08 (m).

Chit trung gian L1. 2-Ethylbutyl ((2-isopropyl-5-

methylphenoxy)(perfluorophenoxy)phosphoryl)-L-alaninate

\):/ F i F \j\/ : F‘Q’F
POCI3, DIEA 0
Cl'HaN/H(O + + ’ O\H/\N—II'-“—O F
o} HO HO F DCM H A
F

[00304] Dung dich phét pho (V) oxyclorua (5,30 g, 34,6 mmol) trong diclometan kho
(75 mL) trong méi truong argon dugce thém 2-isopropyl-5-methylphenol (5,19 g,
34,6 mmol) & -78°C. N,N -diisopropylethylamine (6,02 mL, 34,6 mmol) dugc thém vao
tir tir trong 5 phut. Sau 15 phut, phan g dugc dé néng dén 0°C. Sau 15 phut, phan ing
dwoc lam ngudi dén -78°C. 2-ethylbutyl (25)-2-aminopropanoate hydroclorua (7,25 g,
34,6 mmol) dugc thém. N,N -diisopropylethylamine (12,04 mL, 69,2 mmol) dugc thém
vao tir tur trong 5 phit. Sau 30 phut, 2,3,4,5,6-pentafluorophenol (6,36 g, 34,6 mmol)
dugce thém vao. N,N -diisopropylethylamine (6,02 mL, 34,6 mmol) dugc thém vao tir tir
trong 5 phut. Sau 15 phut, phan tmg dugc dé néng dén nhiét d¢6 phong. Sau 30 phit,
phan tng duoc axit hoa bing axit axetic (5 mL). Phan ung dugc rira bang nuée (50 mL).
Céc chit hitu co duoc 1am khé béng natri sulfate, loc va c6 dac. San phém duoc tinh ché
bing sdc ky trén gel silica (ethyl acetate 0-20% trong hexane) dé thu dugc chat trung
gian L1. LCMS: MS m/z = 551,7 [M+1], tr = 1,34 phut; Hé théng LC: Agilent 1260
Infinity IT HPLC; Hé théng MS: G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A,
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50 mm x 2,1 mm; Dung mdi: axetonitril voi axit axetic 0,1%, nude voi axit axetic 0,1%;
Gradien: 0-1,00 phut acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-
1,36 phut acetonitrile 100-10% & 2 pL/phtt. 'H NMR (400 MHz, DMSO-ds) 8 7,27 —
7,13 (m, 2H), 7,03 — 6,99 (m, 1H), 6,98 — 6,88 (m, 1H), 4,13 — 3,80 (m, 3H), 3,23 —2,98
(m, 1H), 2,25 (s, 3H), 1,51 — 1,37 (m, 1H), 1,37 - 1,19 (m, 7H), 1,18 — 1,05 (m, 6H),
0,85 — 0,74 (m, 6H). ’F NMR (376 MHz, DMSO-ds) & -153,87 — -154,49 (m, 2F), -
160,25 — -161,26 (m, 1F), -163,46 — -164,19 (m, 2F). *'P NMR (162 MHz, DMSO-dj)
8 (hdn hop ddng phan khong dbi quang 1:1) 0,40 — 0,15 (m, 1P), 0,09 —-0,35 (m, 1P).
Yidu:

Vidu 1: 2R.3R.4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-yl)-2-cyano-S-
((((S)-(((S)-1-(2-ethylbutoxy)-1-oxopropan-2-
yDamino)(phenoxy)phosphoryl)oxy)methyl) tetrahydrofuran-3.4-diyl bis(2-

methvylpropanoate)

[00305] Hon hop  2-ethylbutyl  ((S)-(((2R,38S,4R,5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-5-cyano-3,4-dihydroxytetrahydrofuran-2-

yl)methoxy)(phenoxy)phosphoryl)-L-alaninate (duoc didu ché theo W02016/069826
hodc W02016069825, 500 mg, 0,83 mmol) va 4-(dimethylamino)pyridine (15,2 mg,
0,124 mmol) trong tetrahydrofuran (8 mL) dugc thém anhydrit isobutyric (275 pL,
1,66 mmol) & nhiét d6 phong. Sau 30 phut, hdn hop phan Gng duge pha lodng bang ethyl
acetate (50 mL) va hon hop thu duge duoc rira bang dung dich natri bicarbonat bao hoa
(50 mL). Pha hitu co dugc siy khd qua natri sulfat khan va ¢ dic dudi 4p sudt giam.
Phén cdn thd duoc tinh ché bing séc ky trén gel silica rira giai bang ethyl acetate trong
hexane (0-100%) dé thu duoc san pham. '"H NMR (400 MHz, methanol-ds) & 7,87 (s,
1H), 7,32 - 7,24 (m, 2H), 7,21 - 7,12 (m, 3H), 6,88 — 6,81 (m, 2H), 6,20 (d, J = 5,9 Hz,
1H), 5,57 (dd, J=5,8, 3,7 Hz, 1H), 4,64 — 4,59 (m, 1H), 4,47 — 4,34 (m, 2H), 4,07 (dd,
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J=10,9, 5,8 Hz, 1H), 3,98 (dd, J= 10,9, 5,7 Hz, 1H), 3,95 — 3,86 (m, 1H), 2,75 - 2,58
(m, 2H), 1,55 — 1,45 (m, 1H), 1,41 — 1,22 (m, 13H), 1,20 (d, J= 7,0 Hz, 6H), 0,89 (t, J
=17,5 Hz, 6H). *'P NMR (162 MHz, metanol-dy) 8 3,51. MS m/z = 743,20 [M+1].

Vi du 2: 2R,3R.4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-2-cyano-S-
((((S)-(((S)-1-(2-ethylbutoxy)-1-0xopropan-2-

yDamino)(phenoxy)phosphoryl)oxy)methyl) tetrahydrofuran-3.4-diyl diacetate

[00306] HOon hop  2-ethylbutyl  ((S)-(((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-5-cyano-3,4-dihydroxytetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphoryl)-L-alaninate (dugc didu ché theo W02016/069826,
W02016/069825, hoac  WO02016069825, 500mg, 0,83 mmol) va 4-
(dimethylamino)pyridine (15,2 mg, 0,124 mmol) trong tetrahydrofuran (8 mL) duoc
thém anhydrit axetic (157 pL, 1,66 mmol) & nhiét d6 phong. Sau 30 phit, hdn hgp phan
tng dugc pha lodng bing ethyl acetate (50 mL) va hdn hop thu dugc duge rira bang
dung dich natri bicarbonat bdo hoa (50 mL). Pha hitu co duoc sdy kho qua natri sulfat
khan va c¢b dac dudi ap sudt giam. Phan cin thd dugc tinh ché bang sic ky trén gel silica
rira giai bang ethyl acetate trong hexane (0-100%) dé thu dugc san pham. '"H NMR
(400 MHz, Methanol-ds) 6 7,87 (s, 1H), 7,33 — 7,24 (m, 2H), 7,20 — 7,11 (m, 3H), 6,89
- 6,81 (m, 2H), 6,21 (d, J= 5,9 Hz, 1H), 5,55 (dd, /= 5,9, 4,3 Hz, 1H), 4,65 — 4,59 (m,
1H), 4,46 — 4,33 (m, 2H), 4,06 (dd, J = 11,0, 5,8 Hz, 1H), 3,97 (dd, J = 10,9, 5,6 Hz,
1H), 3,94 — 3,86 (m, 1H), 2,17 (s, 3H), 2,14 (s, 3H), 1,54 — 1,43 (m, 1H), 1,41 — 1,28
(m, 7H), 0,89 (t, J = 7,5 Hz, 6H). 3'P NMR (162 MHz, metanol-dys) & 3,53. MS m/z =
687,20 [M+1].

Vi du 3: 2R,3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-2-cyano-5-
((((S)-(((S)-1-(2-ethylbutoxy)-1-0xopropan-2-
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yD)amino)(phenoxy)phosphoryl)oxy)methyl) tetrahvdrofuran-3,4-diyl

dipropionate

[00307] Hon hop  2-ethylbutyl  ((S)-(((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-5-cyano-3,4-dihydroxytetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphoryl)-L-alaninate (dugc diéu ché theo W02016/069826,
W02016/069825, hoac  WO02016069825, 500mg, 0,83 mmol) va 4-
(dimethylamino)pyridine (15,2 mg, 0,124 mmol) trong tetrahydrofuran (8 mL) duogc
thém anhydrit propionic (214 pL, 1,66 mmol) & nhiét d§ phong. Sau 30 phut, hdn hop
phan tng duoc pha lodng bang ethyl acetate (50 mL) va hdn hop thu duge duoc rira
bing dung dich natri bicarbonat bdo hoa (50 mL). Pha hiru co duge sdy khod qua natri
sulfat khan va c6 dic dudi ap sudt giam. Phin cin thd dugc tinh ché bang sic ky trén
gel silica rira giai bing ethyl acetate trong hexane (0-100%) dé thu dwgc san phdm. 'H
NMR (400 MHz, Methanol-ds) 6 7,87 (s, 1H), 7,32 - 7,25 (m, 2H), 7,20 — 7,12 (m, 3H),
6,88 — 6,82 (m, 2H), 6,22 (d, J=5,9 Hz, 1H), 5,58 (dd, J=5.,9, 4,1 Hz, 1H), 4,65 — 4,59
(m, 1H), 4,47 — 4,33 (m, 2H), 4,06 (dd, /= 10,9, 5,8 Hz, 1H), 3,97 (dd, J= 10,9, 5,7 Hz,
1H), 3,95 - 3,85 (m, 1H), 2,52 —2,37 (m, 4H), 1,55 - 1,44 (m, 1H), 1,41 — 1,28 (m, 8H),
1,20 (t, J = 7,6 Hz, 3H), 1,16 (t, J = 7,6 Hz, 3H), 0,89 (t, J = 7,4 Hz, 6H). 3'P NMR
(162 MHz, metanol-dy) 6 3,53. MS m/z = 715,20 [M+1].

Vi du 4: 2R,3R,4R.5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-2-cyano-5-
((((S)-(((S)-1-methoxy-1-oxopropan-2-

ylD)amino)(phenoxy)phosphorylDoxy)methyDt etrahydrofuran-3.4-diyl bis(2-

methylpropanoate)
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[00308] Hdn hop methyl ((S)-(((2R,38S,4R,5R)-5-(4-aminopyrrolo[2,1-f][ 1,2,4]triazin-
7-y1)-5-cyano-3,4-dihydroxytetrahydrofuran-2-yl)methoxy)(phenoxy)phosphoryl)-L-
alaninate (dugc diéu ché theo WO02017049060, 100 mg, 0,18 mmol) va 4-
(dimethylamino)pyridine (3,4 mg, 0,028 mmol) trong tetrahydrofuran (2 mL) duogc
thém anhydrit isobutyric (62 pL, 0,376 mmol) & nhiét do phong. Sau 30 phit, hdn hop
phan tGng dugc pha lodng bang ethyl acetate (50 mL) va hdn hop thu dugc duge rira
bang dung dich natri bicarbonat bio hoa (50 mL). Pha hitu co duge sdy kho qua natri
sulfat khan va c6 dac dudi ap suét giam. Phin cin thé duge tinh ché bang HPLC diéu
ché (cot Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0%
trong nuée) dé thu duge san pham. 'H NMR (400 MHz, methanol-dy) § 7,87 (s, 1H),
7,31 -17,25 (m, 2H), 7,21 — 7,13 (m, 3H), 6,86 (d, /= 4,7 Hz, 1H), 6,83 (d, /= 4,7 Hz,
1H), 6,21 (d, J= 5,9 Hz, 1H), 5,60 — 5,57 (m, 1H), 4,66 — 4,60 (m, 1H), 4,45 —4,34 (m,
2H), 3,93 — 3,83 (m, 1H), 3,66 (s, 3H), 2,77 — 2,57 (m, 2H), 1,30 — 1,16 (m, 15H). *'P
NMR (162 MHz, metanol-dy) 6 3,54. MS m/z = 673,20 [M+1].

Vi du 5: 2R,3R.4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-2-cyano-5-

((((S)-(((S)-1-methoxy-1-oxopropan-2-yDamino)(phenoxy)phosphoryl)oxy)methyl)

tetrahydrofuran-3.4-diyl dipropionate
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[00309] Hdn hop methyl ((S)-(((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-
7-y1)-5-cyano-3,4-dihydroxytetrahydrofuran-2-yl)methoxy)(phenoxy)phosphoryl)-L-
alaninate (dugc didu ché theo WO02017049060, 100 mg, 0,188 mmol) va 4-
(dimethylamino)pyridine (3,4 mg, 0,028 mmol) trong tetrahydrofuran (8 mL) dugc
thém anhydrit propionic (48 pL, 0,376 mmol) & nhiét dd phong. Sau 30 phtt, hdn hop
phan tng dugc pha lodng bing ethyl acetate (50 mL) va hdn hop thu duge dugc rira
bang dung dich natri bicarbonat bdo hoa (50 mL). Pha hitu co dugc sdy kho qua natri
sulfat khan va c6 dic dudi 4p suét giam. Phan cin thd duge tinh ché bang HPLC diéu
ché (c6t Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0%
trong nudce) dé thu duoc san pham. 'H NMR (400 MHz, Methanol-ds) § 7,87 (s, 1H),
7,36 — 7,25 (m, 3H), 7,22 — 7,12 (m, 3H), 6,88 — 6,83 (m, 2H), 6,22 (d, J = 5,8 Hz, 1H),
5,62 5,56 (m, 1H), 4,68 —4,61 (m, 1H), 4,49 — 4,33 (m, 2H), 3,93 — 3,82 (m, 1H), 3,66
(s, 3H), 2,54 — 2,35 (m, 4H), 1,29 (dd, ] = 7,1, 1,0 Hz, 3H), 1,24 — 1,12 (m, 6H). 3P
NMR (162 MHz, metanol-dy4) & 3,53. MS m/z = 645,10 [M+1].

Vi du 6: 2R.3R,4R.,5R)-2-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-yl)-2-cyano-5-

((((S)-(((S)-1-methoxy-1-oxopropan-2-yDamino)(phenoxy)phosphoryl)oxy)methyl)

tetrahydrofuran-3.4-diyl diacetate

[00310] Hdn hgp methyl ((S)-(((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-
7-yl1)-5-cyano-3,4-dihydroxytetrahydrofuran-2-yl)methoxy)(phenoxy)phosphoryl)-L-

alaninate (duoc diéu ché theo WO02017049060, 100 mg, 0,188 mmol) va 4-
(dimethylamino)pyridine (3,4 mg, 0,028 mmol) trong tetrahydrofuran (8 mL) dugc
thém anhydrit axetic (35 pL, 0,376 mmol) & nhiét o phong. Sau 30 pht, hdn hop phan
tng duoc pha loing bing ethyl acetate (50 mL) va hdn hop thu dugc duge rira bang
dung dich natri bicarbonat bdo hoa (50 mL). Pha hitu co dugc sdy khd qua natri sulfat

khan va cd dic dudi ap sudt giam. Phin can tho dugc tinh ché bing HPLC diéu ché (cot
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Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0% trong
nuée) dé thu duge san phidm. 'H NMR (400 MHz, Methanol-ds) & '"H NMR (400 MHz,
Methanol-ds) 6 7,87 (s, 1H), 7,36 — 7,25 (m, 2H), 7,21 — 7,13 (m, 3H), 6,88 — 6,84 (m,
2H), 6,21 (d, J= 5,9 Hz, 1H), 5,56 (dd, J=5,9, 4,2 Hz, 1H), 4,68 — 4,60 (m, 1H), 4,48
—4,33 (m, 2H), 3,93 - 3,82 (m, 1H), 3,66 (s, 3H), 2,18 (s, 3H), 2,14 (s, 3H), 1,28 (d, J
=7,1 Hz, 3H). *'P NMR (162 MHz, metanol-dy) § 3,54. MS m/z = 617,20 [M+1].
Vidu 7: 2R,3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-yl)-2-cyano-5-

((((S)-(((S)-1-isopropoxy-1-oxopropan-2-

yDamino)(phenoxy)phosphoryl)oxy)methyl) tetrahydrofuran-3.4-diyl bis(2-

methylpropanoate)

[00311] Hdn hop isopropyl ((S)-(((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-y1)-5-cyano-3,4-dihydroxytetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphoryl)-L-alaninate (dugc diéu ché theo W02017049060,
100 mg, 0,18 mmol) va 4-(dimethylamino)pyridine (3,3 mg, 0,027 mmol) trong
tetrahydrofuran (2 mL) dugc thém anhydrit isobutyric (59,2 uL, 0,36 mmol) & nhiét do
phong. Sau 30 phit, hdn hop phan Gng duoc pha lodng bang ethyl acetate (50 mL) va
hdn hop thu duge dugc rira b:?mg dung dich natri bicarbonat bdo hoa (50 mL). Pha hitu
co duge sdy kho qua natri sulfat khan va cd didc dudi 4p suét giam. Phan cin tho duoc
tinh ché bang HPLC diéu ché (c6t Gemini 5 um NX-C18 110A LC 100x30 mm, gradient
acetonitrile 95% dén 0% trong nudc) dé thu dugc san phdm. 'H NMR (400 MHz,
methanol-ds) 6 7,87 (s, 1H), 7,33 — 7,25 (m, 2H), 7,21 — 7,11 (m, 3H), 6,86 (d, J =
4,6 Hz, 1H), 6,83 (d, J=4,6 Hz, 1H), 6,22 (d, /= 5,9 Hz, 1H), 5,58 (dd, J=5,8, 3,7 Hz,
1H), 5,00 —4,90 (m, 1H), 4,68 — 4,59 (m, 1H), 4,50 — 4,32 (m, 2H), 3,91 - 3,77 (m, 1H),
2,78 —2,55 (m, 2H), 1,35 - 1,14 (m, 21H). 3'P NMR (162 MHz, metanol-dy)  3,64. MS
m/z = 700,80 [M+1].
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Vidu 8: 2R.3R,4R.5R)-2-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-yl)-2-cyano-5-

((((S)-(((S)-1-isopropoxy-1-oxopropan-2-

yDamino)(phenoxy)phosphoryl)oxy)methyl) tetrahydrofuran-3,4-diyl

dipropionate

[00312] Hon hop isopropyl ((S)-(((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-5-cyano-3,4-dihydroxytetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphoryl)-L-alaninate (Puogc didu ché theo W02017049060,
100 mg, 0,18 mmol) va 4-(dimethylamino)pyridine (3,3 mg, 0,027 mmol) trong
tetrahydrofuran (2 mL) dugc thém anhydrit propionic (46 pL, 0,36 mmol) & nhiét do
phong. Sau 30 phit, hdn hop phan tng duge pha lodng bang ethyl acetate (50 mL) va
hén hop thu duge duoc rira bing dung dich natri bicarbonat bio hoa (50 mL). Pha hitu
co duge sdy kho qua natri sulfat khan va c¢b dic dudi ap sudt giam. Phan can thd duoc
tinh ché bang HPLC diéu ché (cot Gemini 5 um NX-C18 110A LC 100x30 mm, gradient
acetonitrile 95% dén 0% trong nudc) dé thu duge san phdm. 'H NMR (400 MHz,
methanol-dy) 6 7,87 (s, 1H), 7,33 — 7,25 (m, 2H), 7,21 — 7,13 (m, 3H), 6,88 — 6,82 (m,
2H), 6,23 (d, J=5,9 Hz, 1H), 5,62 — 5,55 (m, 1H), 5,00 — 4,90 (m, 1H), 4,66 — 4,59 (m,
1H), 4,48 — 4,33 (m, 2H), 3,90 — 3,77 (m, 1H), 2,53 — 2,37 (m, 4H), 1,28 (dd, J=7,1,
1,1 Hz, 3H), 1,23 — 1,13 (m, 12H). *'P NMR (162 MHz, metanol-ds) 8 3,60. MS m/z =
672,80 [M+1].

Vidu 9: 2R,3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-yl)-2-cyano-5-

((((S)-(((S)-1-isopropoxy-1-oxopropan-2-

yDamino)(phenoxy)phosphoryl)oxy)methyl) tetrahydrofuran-3.,4-diyl diacetate
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[00313] Hon hop isopropyl ((S)-(((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-5-cyano-3,4-dihydroxytetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphoryl)-L-alaninate (dugc diéu ché theo WO2017049060,
100 mg, 0,18 mmol) va 4-(dimethylamino)pyridine (3,3 mg, 0,027 mmol) trong
tetrahydrofuran (2 mL) dugc thém anhydrit axetic (36 pL, 0,36 mmol) ¢ nhiét 40 phong.
Sau 30 phut, hdn hop phan tng dugc pha lodng bang ethyl acetate (50 mL) va hdn hop
thu duoc duge rira béng dung dich natri bicarbonat bdo hoa (50 mL). Pha hitu co dugc
séy kho qua natri sulfat khan va c6 ddc dudi ap suét giam. Phén cin thé dugc tinh ché
bing HPLC diéu ché (c6t Gemini 5 um NX-C18 110A LC 100x30 mm, gradient
acetonitrile 95% dén 0% trong nuéc) dé thu dugc san phdm. 'H NMR (400 MHz,
methanol-dy) 6 7,87 (s, 1H), 7,32 — 7,24 (m, 2H), 7,21 — 7,12 (m, 3H), 6,89 — 6,81 (m,
2H), 6,22 (d, J=5,9 Hz, 1H), 5,56 (dd, J= 5,9, 4,2 Hz, 1H), 5,01 — 4,90 (m, 1H), 4,66
—4,60 (m, 1H), 4,48 - 4,31 (m, 2H), 3,88 — 3,78 (m, 1H), 2,17 (s, 3H), 2,14 (s, 3H), 1,28
(dd, J=17,1, 1,1 Hz, 3H), 1,21 (dd, J = 6,3, 1,4 Hz, 6H). 3'P NMR (162 MHz, metanol-
dy) 6 3,64. MS m/z = 644,80 [M+1].

Vi du 10: 2R,3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-y])-2-cyano-S-
((((((S)-1-ethoxy-1-oxopropan-2-

yvDamino)(phenoxy)phosphoryloxy)methyl)tetrahydrofuran-3,4-diyl bis(2-

methylpropanoate)
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[00314] Hon hop ethyl ((((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-y])-
5-cyano-3,4-dihydroxytetrahydrofuran-2-yl)methoxy)(phenoxy)phosphoryl)-L-
alaninate (dugc diéu ché theo WO02017049060, 200 mg, 0,37 mmol) va 4-
(dimethylamino)pyridine (6,7 mg, 0,055 mmol) trong tetrahydrofuran (2 mL) dugc
thém anhydrit isobutyric (121 pL, 0,73 mmol) & nhiét & phong. Sau 30 phit, hdn hop
phan tmg duoc pha lodng bang ethyl acetate (50 mL) va hdn hop thu dugc duge rira
bang dung dich natri bicarbonat bdo hoa (50 mL). Pha hitu co dugc sdy kho qua natri
sulfat khan va co dac du6i 4p suét giam. Phan cin thd duoc tinh ché bing HPLC diéu
ché (c6t Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0%
trong nuéc) dé thu dugc san phdm. 'H NMR (400 MHz, Methanol-ds) 8 7,87 (s, 1H),
7,37-1,25 (m, 2H), 7,23 — 7,12 (m, 3H), 6,94 — 6,81 (m, 2H), 6,30 (d, J= 5,9 Hz, 0,5H),
6,21 (d, J= 5,9 Hz, 0,5H), 5,62 — 5,55 (m, 1H), 4,69 — 4,59 (m, 1H), 4,54 — 4,33 (m,
2H), 4,19 — 4,03 (m, 2H), 3,92 — 3,70 (m, 1H), 2,77 — 2,55 (m, 2H), 1,36 — 1,10 (m,
18H). 3'P NMR (162 MHz, metanol-dy) 8 3,60. MS m/z = 686,80 [M+1].

Vidu 11: 2R.3R.,4R,5R)-2-(4-aminopyrroloe|2,1-f][1,2.4]triazin-7-yl)-2-cyano-5-
((((((S)-1-ethoxy-1-oxopropan-2-

yl)amino)(phenoxy)phosphoryl)oxy)methyltetrahydrofuran-3,4-diyl

dipropionate

[00315] Hn hop ethyl ((((2R,38S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-
5-cyano-3,4-dihydroxytetrahydrofuran-2-yl)methoxy)(phenoxy)phosphoryl)-L-

alaninate (dugc diéu ché theo WO02017049060, 200 mg, 0,37 mmol) va 4-
(dimethylamino)pyridine (6,7 mg, 0,055 mmol) trong tetrahydrofuran (2 mL) dugc
thém anhydrit propionic (94 pL, 0,73 mmol) & nhiét do phong. Sau 30 phit, hdn hop
phan tmg dugc pha lodng bing ethyl acetate (50 mL) va hdn hop thu dugc duge ria
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bang dung dich natri bicarbonat bio hoa (50 mL). Pha hitu co dugc sdy kh6 qua natri
sulfat khan va c6 ddc dudi ap suét giam. Phén cin thd dugce tinh ché béng HPLC diéu
ché (c6t Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0%
trong nuée) dé thu duoc san phdm. 'H NMR (400 MHz, Methanol-ds) & 7,89 — 7,84 (m,
1H), 7,37 - 7,25 (m, 2H), 7,22 — 7,12 (m, 3H), 6,94 — 6,82 (m, 2H), 6,32 (d, /= 5,9 Hz,
0OH), 6,23 (d, J=5,8 Hz, 1H), 5,64 — 5,54 (m, 1H), 4,68 — 4,61 (m, 1H), 4,54 — 4,31 (m,
2H), 4,20 — 4,02 (m, 2H), 3,94 — 3,70 (m, 1H), 2,55 — 2,37 (m, 4H), 1,33 — 1,10 (m,
12H). 3'P NMR (162 MHz, metanol-ds) & 3,60. MS m/z = 658,80 [M+1].

Vidu 12: 2R,3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-y])-2-cyano-5-
((((((S)-1-ethoxy-1-oxopropan-2-

yDamino)(phenoxy)phosphoryl)oxy)methyDtetrahvdrofuran-3,4-diyl diacetate

[00316] Hdn hop ethyl ((((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-
5-cyano-3,4-dihydroxytetrahydrofuran-2-yl)methoxy)(phenoxy)phosphoryl)-L-

alaninate (dwoc diéu ché theo WO02017049060, 200 mg, 0,37 mmol) va 4-
(dimethylamino)pyridine (6,7 mg, 0,055 mmol) trong tetrahydrofuran (2 mL) dugc
thém anhydrit axetic (69 pL, 0,73 mmol) & nhiét d6 phong. Sau 30 phit, hdn hop phin
tng dugc pha lodng bang ethyl acetate (50 mL) va hén hop thu dwgc duge rira bang
dung dich natri bicarbonat bdo hoa (50 mL). Pha hitu co duoc sdy kho qua natri sulfat
khan va c6 dic du6i ap suét giam. Phan cin thd dugc tinh ché biang HPLC diéu ché (cot
Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0% trong
nuée) dé thu duge san pham. '"H NMR (400 MHz, Methanol-ds) & 7,87 (s, 0,5H), 7,86
(s, 0,5H), 7,36 — 7,25 (m, 2H), 7,22 — 7,13 (m, 3H), 6,93 — 6,90 (m, 1H), 6,88 — 6,84 (m,
1H), 6,30 (d, J=5,9 Hz, 0,5H), 6,21 (d, J= 5,9 Hz, 0,5H), 5,62 — 5,52 (m, 1H), 4,69 —
4,59 (m, 1H), 4,53 — 4,29 (m, 2H), 4,18 — 4,01 (m, 2H), 3,91 - 3,70 (m, 1H), 2,19 -2,12
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(m, 6H), 1,31 — 1,15 (m, 6H). *'P NMR (162 MHz, metanol-dy) § 3,60. MS m/z = 630,80
[M+1].
Vi du 13: 2-ethylbutyl (2.5)-2-[[[(2R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-

y)-5-cyano-3.4-dihydroxy-tetrahydrofuran-2-yljmethoxy-(4-fert-

butylphenoxy)phosphoryllamino]propanoate

MgCl,, DIPEA
ACN

HCI
THF, H0

2
A 13

[00317] Hén dich 2-ethylbutyl (2S)-2-[[ (4-tert-butylphenoxy)-(2,3,4,5,6-
pentafluorophenoxy)phosphoryl]amino]propanoate (Chit trung gian Al, 0,366 g,
0,664 mmol), (3aR,4R,6R,6aR)-4-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-6-
(hydroxymethyl)-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxole-4-carbonitrile  (dugc
diéu ché theo W02017049060, 0,200 g, 0,604 mmol) va magie clorua (0,058 g,
0,604 mmol) trong acetonitrile (6 mL) trong moi truong argon dugc thém N,N-
diisopropylethylamine (0,263 mL, 1,51 mmol) & 0°C. Sau 10 phut, phan tng dugc dun
néng dén 50°C. Sau 2 gid, phan tng duoc dé ngudi dén nhiét d6 phong, pha lodng bang
ethyl acetate va céc chét hitu co dugce rira béng nudc, se‘iy kho qua natri sunfat, dugc loc
va cb dic dé thu duge Chat trung gian A2 (LCMS: MS m/z = 698,8 va 698,8 [M+1], tr
= 1,13 va 1,16 phuat; He théng LC: Agilent 1260 Infinity II HPLC; Hé théng MS:
G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung mai:

axetonitril véi axit axetic 0,1%, nudc voi axit axetic 0,1%; Gradien: 0-1,00 phut
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acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phtit acetonitrile
100-10% & 2 pL/phut).

[00318] Chét trung gian A2 dugc dua vao tetrahydrofuran (2 mL) va axit hydrochloric
dam dac (11,7 M, 0,400 mL, 4,66 mmol) dugc thém vao. Sau 2 gi0, phan ing dugc pha
loding v&i ethyl acetate va trung hoa bang dung dich natri bicacbonat chira nuée bao hoa.
Céc 16p dugc tach ra, va cac chét hitu co dugc rira bﬁng nudc, dung dich natri clorua
chtra nudce bio hoa, séy kho trén natri sunfat, dugc loc va c¢6 dac. San phém duoc tinh
ché bang sic ky HPLC (acetonitrile 0-100% trong nuéc) dé thu dwgc hop chit mong
mudn theo dé muc (13). LCMS: MS m/z = 658,9 va 658,9 [M+1], tr = 1,00 va 1,01 phat;
Hé thdng LC: Agilent 1260 Infinity Il HPLC; Hé théng MS: G6124B Single Quad; Cdt:
Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung moi: axetonitril véi axit axetic 0,1%,
nudce vai axit axetic 0,1%; Gradien: 0-1,00 phtt acetonitrile 10% -100%, 1,00-1,35 phut
acetonitrile 100%, 1,35-1,36 phut acetonitrile 100-10% & 2 pL/phat. 'H NMR
(400 MHz, Methanol-ds) & (hdn hop dong phén khong dbi quang 3:2) 7,89 (s, 0,6H),
7,87 (s, 0,4H), 7,36 — 7,28 (m, 2H), 7,14 — 7,09 (m, 1H), 7,09 — 7,04 (m, 1H), 6,98 —
6,91 (m, 2H), 4,82 — 4,79 (m, 1H), 4,48 — 4,26 (m, 3H), 4,20 —4,16 (m, 1H), 4,10 - 3,83
(m, 3H), 1,55 — 1,44 (m, 1H), 1,40 — 1,25 (m, 16H), 0,95 — 0,85 (m, 6H). 3!P NMR
(162 MHz, Metanol-ds) & 3,99 — 3,73 (m). HPLC: tr = 3,10 phut; Hé théng HPLC:
Agilent 1100 series; Cot: Gemini 5 p C18 110A, 50 x 4,6 mm; Dung moi: Axetonitril
véi TFA 0,1%, nude v6i TFA 0,1%; Gradien: 0 phut-5,0 phut ACN 2-98%, 5,0 phut-
6,0 phut ACN 98% & 2 mL/phut.

[00319] Cac ddng phan riéng 1¢ cua Hop chét 13 dugc phéan tich bang HPLC diéu ché
(cot Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0%
trong nudc).

[00320] Pinh 1 Vi du 13a: LCMS: MS m/z = 659,3 [M+1], 'H NMR (400 MHz,
Metanol-d4) 8 7,87 (s, 1H), 7,32 — 7,26 (m, 2H), 7,09 — 7,02 (m, 2H), 6,93 (d,J = 1,2 Hz,
2H), 4,80 (d, J = 5,5 Hz, 1H), 4,48 — 4,36 (m, 2H), 4,32 (ddd, J = 11,0, 5,7, 3,8 Hz, 1H),
4,17 (t, T = 5,5 Hz, 1H), 4,08 — 3,95 (m, 2H), 3,88 (dq, J = 9,2, 7,1 Hz, 1H), 1,50 (dt, J
=124, 6,2 Hz, 1H), 1,35 (pd, J = 7,4, 1,2 Hz, 4H), 1,30 — 1,25 (m, 12H), 0,89 (t, J =
7,5 Hz, 6H); *'P NMR (162 MHz, Metanol-d4) & 3,85.

[00321] Pinh 2 Vi du 13b: LCMS: MS m/z = 659,3 [M+1], 'H NMR (400 MHz,
Methanol-d4) 6 7,88 (s, 1H), 7,36 — 7,29 (m, 2H), 7,14 — 7,08 (m, 2H), 6,98 — 6,88 (m,
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2H), 4,81 (d, J = 5,4 Hz, 1H), 4,47 — 4,33 (m, 2H), 4,33 — 4,24 (m, 1H), 4,18 (t,J =
5,6 Hz, 1H), 4,04 (dd, J = 10,9, 5,8 Hz, 1H), 3,93 (ddd, J = 19,5, 10,3, 6,4 Hz, 2H), 1,48
(dt, J = 12,4, 6,1 Hz, 1H), 1,41 — 1,20 (m, 16H), 0,87 (t, J = 7,5 Hz, 6H); *'P NMR
(162 MHz, Metanol-d4) 6 3,81.

Vidu 14: (2R,3R.4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yI)-5-((((4-(tert-
butyl)phenoxy)(((S)-1-(2-ethylbutoxy)-1-oxopropan-2-

yDamino)phosphoryl)oxy)methyl)-2-cvanotetrahydrofuran-3.4-diyl bis(2-

methylpropanoate

14

[00322] Dung dich  2-ethylbutyl (2S)-2-[[[(2R,5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-5-cyano-3,4-dihydroxy-tetrahydrofuran-2-ylmethoxy-(4-tert-

butylphenoxy)phosphoryl] amino]propanoate (Vi du 13, 50 mg, 0,0759 mmol) va 2-
methylpropanoyl 2-methylpropanoate (26,4 mg, 0,167 mmol) trong tetrahydrofuran
(1 mL) dugc thém 4-(dimethylamino)pyridine (1,4 mg, 0,011 mmol). Sau 1 gi®, phan
tng duoc tinh ché bang séc ky HPLC (acetonitrile 25-100% trong nuéc) dé thu duoc
hop chét mong mudn theo d& muc 14. LCMS: MS m/z = 798,8 va 798,8 [M+1], tr =
1,23 va 1,29 phut; Hé théng LC: Agilent 1260 Infinity Il HPLC; H¢ théng MS: G6124B
Single Quad; Cot: Kinetix 2,6 u C18 1004, 50 mm x 2,1 mm; Dung moéi: axetonitril véi
axit axetic 0,1%, nudc véi axit axetic 0,1%; Gradien: 0-1,00 phut acetonitrile 10% -
100%, 1,00-1,35 phat acetonitrile 100%, 1,35-1,36 phut acetonitrile 100-10% &
2 puL/phut. 'H NMR (400 MHz, Methanol-ds) & (hdn hop ddng phan khong d6i quang
1:1) 7,89 - 7,87 (m, 1H), 7,41 — 7,24 (m, 2H), 7,13 — 7,05 (m, 2H), 6,96 — 6,82 (m, 2H),
6,28 (d, ] = 5,9 Hz, 0,5H), 6,15 (d, ] = 5,9 Hz, 0,5H), 5,66 — 5,51 (m, 1H), 4,68 — 4,57
(m, 1H), 4,49 — 4,33 (m, 2H), 4,12 — 3,79 (m, 3H), 2,79 — 2,56 (m, 2H), 1,60 — 1,46 (m,
1H), 1,43 - 1,11 (m, 28H), 0,93 — 0,84 (m, 6H). *'P NMR (162 MHz, Metanol-ds) & 3,85
— 3,55 (m). HPLC: tr = 3,71 phut; Hé théng HPLC: Agilent 1100 series; Cot: Gemini
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5 uC18 110A, 50 x 4,6 mm; Dung mdi: Axetonitril vdi TFA 0,1%, nudc véi TFA 0,1%;
Gradien: 0 phut-5,0 phit ACN 2-98%, 5,0 phut-6,0 phut ACN 98% & 2 mL/phut.

Vi du 15: Methyl ((((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yI)-5-
cyano-3.4-dihydroxytetrahydrofuran-2-yl)methoxy)(4-(tert-

butyl)phenoxy)phosphoryl)-L-alaninate

R F
. F F
o ;. ¢® MgCl,, DIPEA
b . T 2y
\H/\N IlD 0 F * ACN

G,

B1

B2 15

[00323] Chét trung gian B2 duoc tao ra theo cach twong tu nhu chit trung gian A2,
ngoai trir chét trung gian B1 duoc sir dung thay cho chét trung gian A1. LCMS: MS m/z
=628,9 va 628,9 [M+1], tr = 0,94 va 0,97 phut; H¢ théng LC: Agilent 1260 Infinity II
HPLC; H¢ théng MS: G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x
2,1 mm; Dung mdi: axetonitril vdi axit axetic 0,1%, nudc vai axit axetic 0,1%; Gradien:
0-1,00 phut acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut
acetonitrile 100-10% & 2 pl/phut.

[00324] Hop chit 15 duge tao ra theo cach tuong ty nhu hop chat 13, ngoai trir chat
trung gian B2 dugc st dung thay cho chat trung gian A2. LCMS: MS m/z = 588,8 va
588,8 [M+1], tr = 0,80 va 0,82 phut; H¢ théng LC: Agilent 1260 Infinity I HPLC; Hé
théng MS: G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung
moi: axetonitril vdi axit axetic 0,1%, nude véi axit axetic 0,1%; Gradien: 0-1,00 phut
acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile
100-10% & 2 pL/phut. "H NMR (400 MHz, Methanol-ds) & (hdn hop ddng phan khong
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d6i quang 1:1) 7,89 (s, 0,5H), 7,87 (s, 0,5H), 7,34 — 7,29 (m, 2H), 7,13 — 7,08 (m, 1H),
7,07 - 7,02 (m, 1H), 6,98 — 6,90 (m, 2H), 4,83 — 4,80 (m, 1H), 4,46 — 4,37 (m, 2H), 4,36
— 4,27 (m, 1H), 4,23 — 4,16 (m, 1H), 3,95 — 3,79 (m, 1H), 3,68 — 3,63 (m, 3H), 1,38 —
1,23 (m, 12H). 3'P NMR (162 MHz, Metanol-ds) & 3,84. HPLC: tr = 2,62 va 2,65 phut;
Hé théng HPLC: Agilent 1100 series; Cot: Gemini 5 p C18 110A, 50 x 4,6 mm; Dung
mdi: Axetonitril véi TFA 0,1%, nudc véi TFA 0,1%; Gradien: 0 phuat-5,0 phat ACN 2-
98%, 5,0 phit-6,0 phut ACN 98% & 2 mL/phut.

Vidu 16: (2R,3R.4R,5R)-2-(4-aminopyrrolof2,1-f][1,2.4]triazin-7-y1)-S-((((4-(tert-

butyDphenoxy)(((S)-1-methoxy-1-oxopropan-2-yl)amino)phosphoryl)oxy)methyl)-

2-cyanotetrahydrofuran-3.4-diyl bis(2-methylpropanoate)

[00325] Hop chit 16 dugc tao ra theo cach twong tu nhu hop chit 14, ngoai trir hop
chét 15 duogc st dung thay cho hop chat 13. LCMS: MS m/z = 728,8 [M+1], tr = 1,09
phut; Hé théng LC: Agilent 1260 Infinity Il HPLC; Hé thong MS: G6124B Single Quad;
Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung mdi: axetonitril v§i axit axetic
0,1%, nudc vai axit axetic 0,1%; Gradien: 0-1,00 phut acetonitrile 10% -100%, 1,00-
1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile 100-10% & 2 uL/phtt. 'H NMR
(400 MHz, Methanol-ds) & (hdn hop ddng phan khong ddi quang 1:1) 7,88 (s, 0,5H),
7,87 (s, 0,5H), 7,37 — 7,32 (m, 1H), 7,31 — 7,26 (m, 1H), 7,17 — 7,01 (m, 2H), 6,98 —
6,84 (m, 2H), 6,29 (d, J = 5,9 Hz, 0,5H), 6,16 (d, ] =5,9 Hz, 0,5H), 5,62 - 5,54 (m, 1H),
4,71 — 4,61 (m, 1H), 4,51 — 4,32 (m, 2H), 3,93 — 3,83 (m, 0,5H), 3,82 — 3,72 (m, 0,5H),
3,69 — 3,62 (m, 3H), 2,82 — 2,57 (m, 2H), 1,39 — 1,15 (m, 24H). *'P NMR (162 MHz,
Metanol-ds) & 3,84 — 3,56 (m). HPLC: tr = 3,29 phut; H¢ théng HPLC: Agilent 1100
series; Cot: Gemini 5 p C18 110A, 50 x 4,6 mm; Dung mdi: Axetonitril véi TFA 0,1%,
nudc véi TFA 0,1%; Gradien: 0 phut-5,0 phat ACN 2-98%, 5,0 phtit-6,0 phut ACN 98%
& 2 mL/phut.
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Vidu 17: Ethyl (((QR.3S.4R,5R)-5-(4-aminopyrrolo[2,1-f]1[1.2.4]triazin-7-yl)-5-
cyano-3,4-dihydroxytetrahydrofuran-2-yl)methoxvy)(4-(tert-

butyl)phenoxy)phosphoryl)-L-alaninate

R F

~_ O A 2 MgCl,, DIPEA
Y ON-P-C  F + HO 2
J H§ ACN

o
; & (I)l
HCl 0 HN-P-O
THF, H,0 o
c2 17

[00326] Chét trung gian C2 duoc tao ra theo cach twong tw nhu chét trung gian A2,
ngoai trir chét trung gian C1 duoc sit dung thay cho chét trung gian A1. LCMS: MS m/z
=642,8 va 642,8 [M+1], tr = 0,98 va 1,00 phut; Hé théng LC: Agilent 1260 Infinity II
HPLC; H¢ théng MS: G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x
2,1 mm; Dung moi: axetonitril vdi axit axetic 0,1%, nudc véi axit axetic 0,1%; Gradien:
0-1,00 phut acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut
acetonitrile 100-10% & 2 uL/phut.

[00327] Hop chit 17 duoc tao ra theo cach twong tu nhu hop chéit 13, ngoai trir chét
trung gian C2 duoc st dung thay cho chit trung gian A2. LCMS: MS m/z = 602,8 va
602,8 [M+1], tr = 0,84 va 0,86 pht; Hé théng LC: Agilent 1260 Infinity Il HPLC; Hé
théng MS: G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung
moi: axetonitril v4i axit axetic 0,1%, nudc véi axit axetic 0,1%; Gradien: 0-1,00 phut
acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phtt acetonitrile
100-10% & 2 pL/phut. '"H NMR (400 MHz, Methanol-ds) § (hdn hop ddng phan khong
d6i quang 1:1) 7,89 (s, 0,5H), 7,87 (s, 0,5H), 7,36 — 7,28 (m, 2H), 7,13 — 7,08 (m, 1H),
7,08 — 7,04 (m, 1H), 6,98 — 6,90 (m, 2H), 4,84 — 4,79 (m, 1H), 4,48 — 4,36 (m, 2H), 4,35
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— 4,25 (m, 1H), 4,21 — 4,17 (m, 1H), 4,15 — 4,05 (m, 2H), 3,92 — 3,78 (m, 1H), 1,36 —
1,14 (m, 15H). *'P NMR (162 MHz, Metanol-ds) & 4,04 — 3,76 (m). HPLC: tr = 2,78
phut; HE théng HPLC: Agilent 1100 series; Cot: Gemini 5 p C18 110A, 50 x 4,6 mm;
Dung mdi: Axetonitril voi TFA 0,1%, nude véi TFA 0,1%; Gradien: 0 phut-5,0 phit
ACN 2-98%, 5,0 phut-6,0 phut ACN 98% & 2 mL/phut.

Vi du 18: 2R,3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-y1)-S-((((4-(tert-

buty)phenoxy)(((S)-1-ethoxy-1-oxopropan-2-ylamino)phosphoryl)oxy)methyl)-2-

cyanotetrahydrofuran-3.4-diyl bis(2-methylpropanoate)

17 18

[00328] Hop chit 18 duoc tao ra theo cach twong tu nhu hop chét 14, ngoai trir hop
chét 17 duoc st dung thay cho hop chit 13. LCMS: MS m/z = 742,8 va 742,8 [M+1], tr
= 1,12 va 1,13 phat; Hé théng LC: Agilent 1260 Infinity II HPLC; Hé thdng MS:
G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung moi:
axetonitril voi axit axetic 0,1%, nudc véi axit axetic 0,1%; Gradien: 0-1,00 phut
acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile
100-10% & 2 pL/phat. 'H NMR (400 MHz, Methanol-ds) & (hdn hop ddng phan khong
d6i quang 1:1) 7,89 — 7,87 (m, 1H), 7,37 — 7,32 (m, 1H), 7,31 — 7,27 (m, 1H), 7,12 —
7,05 (m, 2H), 6,94 — 6,85 (m, 2H), 6,28 (d, ] = 5,9 Hz, 0,5H), 6,17 (d, J = 5,9 Hz, 0,5H),
5,60 — 5,54 (m, 1H), 4,68 — 4,60 (m, 1H), 4,48 —4,34 (m, 2H), 4,18 — 4,05 (m, 2H), 3,93
—3,83 (m, 0,5H), 3,81 — 3,71 (m, 0,5H), 2,74 — 2,57 (m, 2H), 1,34 — 1,16 (m, 27H). 3P
NMR (162 MHz, Metanol-ds) & 3,84 — 3,59 (m). HPLC: tr = 3,37 phut; H¢ théng HPLC:
Agilent 1100 series; Cot: Gemini 5 p C18 110A, 50 x 4,6 mm; Dung moi: Axetonitril
véi TFA 0,1%, nude véi TFA 0,1%; Gradien: 0 phut-5,0 phut ACN 2-98%, 5,0 phut-
6,0 phtiit ACN 98% & 2 mL/phut.
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[00329] Céc ddng phén riéng 1¢ ciia Hop chét 18 dugc phan tach bing HPLC diéu ché
(cot Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0%
trong nudce).

[00330] Pinh 1: Vi du 18a: LCMS: MS m/z = 743,3 [M+1], 'H NMR (400 MHz,
Methanol-d4) 6 7,87 (s, 1H), 7,37 — 7,31 (m, 2H), 7,14 — 7,06 (m, 2H), 6,96 — 6,85 (m,
2H), 6,28 (d, J = 5,9 Hz, 1H), 5,56 (dd, ] = 5,9, 3,9 Hz, 1H), 4,64 (dt, ] = 5,8, 2,8 Hz,
1H), 4,42 (qdd, J = 11,6, 5,6, 3,5 Hz, 2H), 4,10 (qd, J = 7,2, 2,5 Hz, 2H), 3,77 (dq, J =
9,2, 7,1 Hz, 1H), 3,62 (q, ] = 7,0 Hz, 1H), 2,66 (dp, ] = 20,9, 7,0 Hz, 2H), 1,31 (s, 9H),
1,29 — 1,22 (m, 8H), 1,19 (dt, ] = 6,9, 2,0 Hz, 13H); *!P NMR (162 MHz, Metanol-d4)
3 3,69.

[00331] Dinh 2: Vi du 18b: LCMS: MS m/z = 743,3 [M+1], 'H NMR (400 MHz,
Methanol-d4) 6 7,88 (s, 1H), 7,32 — 7,26 (m, 2H), 7,12 — 7,04 (m, 2H), 6,93 — 6,84 (m,
2H), 6,17 (d, J = 5,9 Hz, 1H), 5,57 (dd, J = 5,9, 3,8 Hz, 1H), 4,62 (qd, J = 3,8, 1,8 Hz,
1H), 4,48 — 4,32 (m, 2H), 4,12 (qd, J = 7,1, 3,1 Hz, 2H), 3,88 (dq, ] = 9,8, 7,1 Hz, 1H),
3,62 (q, J = 7,0 Hz, 1H), 3,37 (s, 1H), 2,66 (dp, J = 23,6, 7,0 Hz, 2H), 1,33 — 1,27 (m,
14H), 1,26 (s, 3H), 1,25 — 1,22 (m, 4H), 1,22 — 1,17 (m, 8H); *'P NMR (162 MHz,
Metanol-d4) & 3,81 — 3,56 (m).

Vi du 19: 2-Ethylbutyl ((((2R,3S,4R.5R)-5-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-

y1)-5-cyano-3.4-dihyvdroxytetrahydrofuran-2-yl)methoxy)(2,6-

dimethvlphenoxv)nhosphoryl)-L-alaninate

MgCl,, DIPEA
ACN

D2 19
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[00332] Chét trung gian D2 duoc tao ra theo cach tuong tw nhu chét trung gian A2,
ngoai trir chét trung gian D1 dugc sir dung thay cho chét trung gian A1. LCMS: MS m/z
=670,8 va 670,8 [M+1], tr = 1,08 va 1,11 phut; H¢ théng LC: Agilent 1260 Infinity II
HPLC; H¢ théng MS: G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x
2,1 mm; Dung moi: axetonitril vi axit axetic 0,1%, nude v6i axit axetic 0,1%; Gradien:
0-1,00 phut acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut
acetonitrile 100-10% & 2 pL/phut.

[00333] Hop chit 19 duoc tao ra theo cach tuong ty nhu hgp chét 13, ngoai trur chét
trung gian D2 dugc sir dung thay cho chat trung gian A2. LCMS: MS m/z = 630,8 va
630,8 [M+1], tr = 0,92 va 0,94 phut; Hé théng LC: Agilent 1260 Infinity Il HPLC; Hé
théng MS: G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung
moi: axetonitril vdi axit axetic 0,1%, nudc véi axit axetic 0,1%; Gradien: 0-1,00 phut
acetonitrile 10% -100%, 1,00-1,35 phtt acetonitrile 100%, 1,35-1,36 phut acetonitrile
100-10% & 2 pL/phat. '"H NMR (400 MHz, Methanol-ds) & (hdn hop dong phan khong
abi quang 5:2) 7,89 (s, 0,7H), 7,88 (s, 0,3H), 7,01 — 6,88 (m, SH), 4,70 (d, ] = 5,6 Hz,
0,3H), 4,67 (d, ] = 5,4 Hz, 0,7H), 4,40 — 4,19 (m, 3H), 4,15 — 4,11 (m, 1H), 4,09 — 3,89
(m, 3H), 2,33 — 2,27 (m, 6H), 1,53 — 1,45 (m, 1H), 1,41 — 1,26 (m, 7H), 0,91 — 0,84 (m,
6H). 3'P NMR (162 MHz, Metanol-ds) & (hdn hop ddng phan khong d6i quang 5:2) 4,29
— 4,08 (m, 0,3P), 3,92 — 3,64 (m, 0,7P). HPLC: tr = 2,91 phut; Hé thong HPLC: Agilent
1100 series; Cot: Gemini 5 u C18 110A, 50 x 4,6 mm; Dung moi: Axetonitril véi TFA
0,1%, nudc voi TFA 0,1%; Gradien: 0 phit-5,0 phat ACN 2-98%, 5,0 phut-6,0 phut
ACN 98% & 2 mL/phut.

Vidu 20: 2R,3R.4R,5R)-2-(4-aminopyrrolo[2,1-f]]1,2.4]triazin-7-yl)-2-cyano-5-
((((2,6-dimethylphenoxy)(((S)-1-(2-ethylbutoxy)-1-oxopropan-2-

yDamino)phosphoryDoxy)methyDtetrahydrofuran-3,4-diyl bis(2-

methylpropanoate)
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19 20

[00334] Hop chit 20 dugce tao ra theo cach tuong tw nhu hop chét 14, ngoai trir hop
chét 19 duge st dung thay cho hop chit 13. LCMS: MS m/z = 770,8 va 770,8 [M+1], tr
= 1,19 va 1,21 phat; Hé théng LC: Agilent 1260 Infinity II HPLC; Hé thdng MS:
G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung moi:
axetonitril véi axit axetic 0,1%, nudc vai axit axetic 0,1%; Gradien: 0-1,00 phut
acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile
100-10% & 2 pL/phat. 'H NMR (400 MHz, Methanol-d4) & (hdn hop dong phan khong
d6i quang 1:1) 7,88 (s, 1H), 7,03 — 6,92 (m, 3H), 6,89 — 6,87 (m, 1H), 6,83 — 6,79 (m,
1H), 6,12 (s, 0,5H), 6,11 (s, 0,5H), 5,53 — 5,49 (m, 1H), 4,56 — 4,51 (m, 1H), 4,37 - 4,33
(m, 2H), 4,10 — 4,04 (m, 1H), 4,01 — 3,91 (m, 2H), 2,73 — 2,57 (m, 2H), 2,36 — 2,22 (m,
6H), 1,56 — 1,45 (m, 1H), 1,41 - 1,31 (m, 7H), 1,29 — 1,22 (m, 6H), 1,20 — 1,16 (m, 6H),
0,92 — 0,87 (m, 6H). *'P NMR (162 MHz, Metanol-ds) & 3,80 — 3,55 (m). HPLC: tr =
3,57 phut; Hé théng HPLC: Agilent 1100 series; Cot: Gemini 5 u C18 110A, 50 x
4,6 mm; Dung méi: Axetonitril vdi TFA 0,1%, nude voi TFA 0,1%; Gradien: 0 phut-
5,0 phut ACN 2-98%, 5,0 phut-6,0 phut ACN 98% & 2 mL/phut.

Vi du 21: 2R,3R,4R,5R)-2-(4-Aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-2-cyano-S-

((((((S)-1-cyclobutoxy-1-oxopropan-2-yDamino)(phenoxy)phosphoryl)oxy)methyl)

tetrahydrofuran-3.4-diyl bis(2-methylpropanoate)

DMAP
THF
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[00335] Hop chit 21 dugc tao ra theo cach twong tu nhu hop chit 14, ngoai tru
cyclobutyl ((((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-5-cyano-3,4-
dihydroxytetrahydrofuran-2-yl)methoxy)(phenoxy)phosphoryl)-L-alaninate (duoc diéu
ché theo US 2015 14926062) duoc st dung thay cho hop chét 13. LCMS: MS m/z =
712,8 va 712,8 [M+1], tr = 1,05 va 1,06 phut; H¢ théng LC: Agilent 1260 Infinity II
HPLC; H¢ théng MS: G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x
2,1 mm; Dung moi: axetonitril vdi axit axetic 0,1%, nude voi axit axetic 0,1%; Gradien:
0-1,00 phut acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut
acetonitrile 100-10% & 2 pL/phut. 'H NMR (400 MHz, Methanol-ds) & (hdn hgp dong
phan khong dbi quang 1:1) 7,89 — 7,85 (m, 1H), 7,36 — 7,26 (m, 2H), 7,22 — 7,15 (m,
3H), 6,93 — 6,89 (m, 1H), 6,88 — 6,81 (m, 1H), 6,30 (d, J = 5,9 Hz, 0,5H), 6,22 (d, J =
5,9 Hz, 0,5H), 5,61 — 5,54 (m, 1H), 4,92 — 4,89 (m, 1H), 4,67 — 4,59 (m, 1H), 4,50 —
4,32 (m, 2H), 3,92 — 3,73 (m, 1H), 2,76 — 2,58 (m, 2H), 2,37 — 2,25 (m, 2H), 2,11 - 1,98
(m, 2H), 1,85 — 1,72 (m, 1H), 1,71 — 1,60 (m, 1H), 1,34 — 1,15 (m, 15H). 3'P NMR
(162 MHz, Metanol-ds) § 3,60. HPLC: tr = 3,17 phut; Hé thong HPLC: Agilent 1100
series; Cot: Gemini 5 u C18 110A, 50 x 4,6 mm; Dung mdi: Axetonitril véi TFA 0,1%,
nude voi TFA 0,1%; Gradien: 0 phut-5,0 phit ACN 2-98%, 5,0 phut-6,0 phut ACN 98%
& 2 mL/phut.

[00336] Céc ddng phén riéng 1¢ ctia Hop chit 21 duoc phén tich bang HPLC diéu ché
(cot Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0%
trong nudc).

[00337] Dinh 1: Vi du 21a LCMS: MS m/z = 713,3 [M+1], 'H NMR (400 MHz,
Methanol-d4) ¢ 7,87 (s, 1H), 7,32 — 7,25 (m, 2H), 7,22 — 7,12 (m, 3H), 6,89 — 6,81 (m,
2H), 6,22 (d, ] =5,9 Hz, 1H), 5,58 (dd, J = 5,9, 3,8 Hz, 1H), 4,98 — 4,89 (m, 1H), 4,61
(qd,J=3.,9, 1,7 Hz, 1H), 4,40 (qdd, J =11,5, 6,2, 3,9 Hz, 2H), 3,85 (dq, J = 9,8, 7,1 Hz,
1H), 2,66 (dp, J = 24,1, 7,0 Hz, 2H), 2,37 — 2,23 (m, 1H), 2,12 — 1,95 (m, 1H), 1,85 —
1,72 (m, 1H), 1,71 — 1,58 (m, 1H), 1,34 — 1,22 (m, 9H), 1,19 (d, ] = 7,0 Hz, 6H), 1,11
(d, J=6,9 Hz, 1H); *'P NMR (162 MHz, Metanol-d4) § 3,55.

[00338] Dinh 2: Vi du 21b: LCMS: MS m/z = 713,3 [M+1], 'H NMR (400 MHz,
Methanol-d4) 6 7,87 (s, 1H), 7,32 (dd, J = 8,8, 7,1 Hz, 2H), 7,19 (dd, J = 8,0, 1,3 Hz,
3H), 6,91 (s, 2H), 6,30 (d, ] = 5,9 Hz, 1H), 5,58 (dd, ] = 5,9, 3,8 Hz, 1H), 4,92 (q, ] =
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7,5 Hz, 1H), 4,65 (qd, J=3,7, 1,9 Hz, 1H), 4,53 — 4,34 (m, 2H), 3,78 (dq, J = 9,3, 7,1 Hz,
1H), 2,66 (dp, J =22,4, 7,0 Hz, 2H), 2,36 — 2,23 (m, 2H), 2,11 — 1,94 (m, 2H), 1,85 —
1,73 (m, 1H), 1,70 — 1,58 (m, 1H), 1,25 (dd, J = 9,1, 7,0 Hz, 7TH), 1,19 (ddd, J = 7,1, 3,7,
1,2 Hz, 10H), 1,15 (d, J = 7,0 Hz, 1H). 3!P NMR (162 MHz, Metanol-d4) & 3,61.
Vi du 22: 2-(2-Ethoxyethoxy)ethyl ((((2R.3S,4R,5R)-5-(4-aminopyrrolo[2,1-

f]1.2.4]triazin-7-y1)-5-cvano-3,4-dihyvdroxytetrahydrofuran-2-

yD)methoxv)(phenoxy)phosphoryl)-L-alaninate

\_OH
0]
o . 1) MgCl,
2 S0 (i-Pr)oNEt;
1} % —_—
0]
O
F F
G2

22

[00339] Tetrahydrofuran (14 mL) dugc thém vao hdn hop (3aR,4R,6R,6aR)-4-(4-
aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-6-(hydroxymethyl)-2,2-

dimethyltetrahydrofuro[3,4-d][ 1,3]dioxole-4-carbonitrile  (dugc  didu ché theo
W02016069825, 2,00 g, 6,04 mmol), chat trung gian G2 (4,14 g, 7,85 mmol), va magie
clorua (862 mg, 9,05 mmol) & nhiét do phong. Hon hop dugce dun néng dén 40°C trong
10 phut, va N,N-diisopropyletylamine (2,63 mL, 15,1 mmol) dugc thém vao. Sau khi
khudy trong 2 gitr & 40°C, hdn hop phan tng dugc dé ngudi vé nhiét d6 phong, va dugc

cd dac duéi 4p sudt giam. Phan cin thd duge hoa tan trong ethyl acetate (100 mL) va
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hén hop thu dugc dugce rira bang nude (100 mL) va nude mubi (100 mL). Lép hitu co
duoc phan tach, sdy kho qua natri sulfat khan va ¢b dic dudi ap suat giam. Phén cin thd
duoc hoa tan trong acetonitrile (100 mL) va axit hydrocloric ddm dic trong nudc
(5,03 mL) duoc thém timg giot & 0°C. Sau 4 gid & 0°C, hdn hgp phén Gng dugc pha
lodng bang ethyl acetate (100 mL) va nude (100 mL) & 0°C va hdn hop két qua duoc
rita bang dung dich natri bicarbonat bdo hoa trong nuéc (100 mL) va nuéc mubdi
(50 mL). L6p hitu co dugc siy kho qua natri sulfat khan va c¢6 dic dudi ap sudt giam.
Phén cin thd dugc tinh ché bang sic ky cot trén gel silica sir dung gradient tir methanol
0-10% trong diclometan thu duoc hop chit mong mudn theo dé muc. LCMS: MS m/z =
634,8 [M+1], tr = 0,71 phut; Hé théng LC: Agilent 1260 Infinity II HPLC; H¢ théng
MS: G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung mai:
axetonitril véi axit axetic 0,1%, nudc véi axit axetic 0,1%; Gradien: 0-1,00 phut
acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile
100-10% & 2 pL/phit. 'H NMR (400 MHz, DMSO-ds) 8 8,03 — 7,83 (m, 3H), 7,40 —
7,29 (m, 2H), 7,22 — 7,09 (m, 3H), 6,88 (d, J= 4,5 Hz, 1H), 6,82 (d, J = 4,5 Hz, 1H),
6,35 (d, J=6,1 Hz, 1H), 6,17 — 5,98 (m, 1H), 5,39 (d, J= 5,7 Hz, 1H), 4,70 — 4,54 (m,
1H), 4,29 — 4,19 (m, 2H), 4,18 — 4,02 (m, 3H), 4,00 — 3,91 (m, 1H), 3,88 — 3,73 (m, 1H),
3,60 — 3,51 (m, 2H), 3,50 — 3,44 (m, 2H), 3,45 - 3,36 (m, 4H), 1,20 (d, /= 7,1 Hz, 3H),
1,07 (t, J=17,0 Hz, 3H). *'P NMR (162 MHz, DMSO-ds) 5 3,81. HPLC: tr = 2,36 pht;
Hé théng HPLC: Agilent 1100 series; Cot: Gemini 5 p C18 110A, 50 x 4,6 mm; Dung
moi: Axetonitril véi TFA 0,1%, nude voi TFA 0,1%; Gradien: 0 phut-5,0 phat ACN 2-
98%, 5,0 phut-6,0 phut ACN 98% & 2 mL/phut.

Vidu 23: 2R,3R.4R,5R)-2-(4-Aminopyrrolo[2,1-f][1,2.4]triazin-7-yl)-2-cyano-5-
((((((S)-1-(2-(2-ethoxyethoxy)ethoxy)-1-oxopropan-2-
yDamino)(phenoxy)phosphoryl)oxy)methyl)tetrahydrofuran-3.4-diyl bis(2-

methylpropanoate)
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DMAP
THF

22

[00340] Hop chit 23 dugc tao ra theo cach tuwong tu nhu hop chét 14, ngoai trir hop
chét 22 dugc st dung thay cho hop chét 13. LCMS: MS m/z = 774,8 [M+1], tr = 1,00
phat; Hé théng LC: Agilent 1260 Infinity Il HPLC; Hé thong MS: G6124B Single Quad,;
Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung mdi: axetonitril véi axit axetic
0,1%, nudce vai axit axetic 0,1%; Gradien: 0-1,00 phut acetonitrile 10% -100%, 1,00-
1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile 100-10% & 2 uL/phut. 'H NMR
(400 MHz, Methanol-ds) 6 7,88 (s, 1H), 7,33 — 7,26 (m, 2H), 7,21 — 7,13 (m, 3H), 6,86
(d, J=4,6 Hz, 1H), 6,83 (d, J=4,6 Hz, 1H), 6,20 (d, J= 5,8 Hz, 1H), 5,59 (dd, J = 5,8,
3,6 Hz, 1H), 4,67 — 4,61 (m, 1H), 4,47 — 4,36 (m, 2H), 4,27 — 4,16 (m, 2H), 3,95 - 3,84
(m, 1H), 3,69 — 3,65 (m, 2H), 3,62 — 3,59 (m, 2H), 3,58 — 3,48 (m, 4H), 2,76 — 2,57 (m,
2H), 1,34 — 1,24 (m, 9H), 1,21 — 1,15 (m, 9H). *'P NMR (162 MHz, Metanol-ds) § 3,62
— 3,33 (m). HPLC: tr = 3,02 phut; H¢ théng HPLC: Agilent 1100 series; Cot: Gemini
5uC18 110A, 50 x 4,6 mm; Dung moi: Axetonitril vdi TFA 0,1%, nuéc véi TFA 0,1%;
Gradien: 0 phut-5,0 phut ACN 2-98%, 5,0 phtt-6,0 phut ACN 98% & 2 mL/phut.
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Vi du 24: 2-Methoxy-2-methylpropyl ((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-
f1[1.2.4]triazin-7-yl)-5-cyano-3.4-dihydroxytetrahydrofuran-2-

yDmethoxy)(phenoxy)phosphoryl)-L-alaninate

—O
1) MgCl,
(i-Pr 2NEt
HN P O
2) HCI

H2

[00341] Tetrahydrofuran (11 mL) dugc thém vao hdn hop (3aR,4R,6R,6aR)-4-(4-
aminopyrrolo[2,1-f][1,2,4]triazin-7-y1)-6-(hydroxymethyl)-2,2-

dimethyltetrahydrofuro[3,4-d][1,3]dioxole-4-carbonitrile  (dwgc  didu ché theo
W02016069825, 1500 mg, 4,53 mmol), chét trung gian H2 (2480 mg, 4,98 mmol), va
magie clorua (647 mg, 6,79 mmol) & nhiét 46 phong. Hdn hop duoc dun néng dén 40°C
trong 10 phut, va N,N-diisopropyletylamin (1,97 mL, 11,3 mmol) dugc thém vao. Sau
khi khudy trong 2 gi& & 40°C, hdn hop phéan tmg duge dé ngudi vé nhiét do phong, va
duge co dac dudi ap sudt giam. Phéan cin tho duge hoa tan trong ethyl acetate (100 mL)
va hdn hop thu duoc dugce ria bing nude (100 mL) va nude mudi (100 mL). Lép hitu
co dwoc phan tach, sdy kho qua natri sulfat khan va c6 ddc duéi ap sudt giam. Phén cin
thd duoc hoa tan trong acetonitrile (75 mL) va axit hydrocloric ddm dic trong nudce
(3,77 mL) dugc thém timg giot & 0°C. Sau 4 gio & 0°C, hdn hop phan Gng dugc pha
loang bang ethyl acetate (100 mL) va nudc (100 mL) & 0°C va hdn hop két qua duoc
rira bing dung dich natri bicarbonat bdo hoa trong nudc (100 mL) va nudc mudi
(50 mL). Lép hitu co duge sdy kho qua natri sulfat khan va c6 dac dudi 4p sudt giam.
Phan cin tho dugc tinh ché bang sdc ky cot trén gel silica sir dung gradient tir methanol
0-10% trong diclometan thu dugc hgp chét mong muén theo d& muc. LCMS: MS m/z =
604,8 [M+1], tr = 0,72 phiit; Hé théng LC: Agilent 1260 Infinity II HPLC; Hé thong
MS: G6124B Single Quad; Cét: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung mai:
axetonitril vdi axit axetic 0,1%, nudc véi axit axetic 0,1%; Gradien: 0-1,00 phit
acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile
100-10% & 2 pL/phat. '"H NMR (400 MHz, DMSO-ds) & 8,17 — 7,81 (m, 3H), 7,41 —
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7,27 (m, 2H), 7,27 — 7,06 (m, 3H), 6,89 (d, J = 4,5 Hz, 1H), 6,82 (d, J= 4,5 Hz, 1H),
6,36 (d, J=6,1 Hz, 1H), 6,21 — 5,97 (m, 1H), 5,39 (d, /= 5,8 Hz, 1H), 4,71 — 4,51 (m,
1H), 4,35 - 4,18 (m, 2H), 4,14 — 4,03 (m, 1H), 4,01 — 3,89 (m, 2H), 3,90 — 3,74 (m, 2H),
3,06 (s, 3H), 1,22 (d, J= 7,1 Hz, 3H), 1,06 (s, 6H). 3'P NMR (162 MHz, DMSO-ds) 5
3,83. HPLC: tr = 2,36 phut; Hé théng HPLC: Agilent 1100 series; Cot: Gemini 5 p C18
110A, 50 x 4,6 mm; Dung moéi: Axetonitril véi TFA 0,1%, nudc véi TFA 0,1%;
Gradien: 0 phat-5,0 phit ACN 2-98%, 5,0 phut-6,0 phut ACN 98% & 2 mL/phut.

Vi du 25: (2R,3R.4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-y])-2-cyano-5-

((((((S)-1-(2-methoxy-2-methylpropoxy)-1-oxopropan-2-

yDamino)(phenoxy)phosphoryloxy)methyl)tetrahydrofuran-3,4-diyl bis(2-

methvlpropanoate)

s R S
9 \_n. A 9 o 9. \_n.
0 HN-PZ0—_0 N \HL DMAP 0 HN-PTO—_ 0 N
5 e . 0 THF & e
I §N K §N
HO OH Q (0]

0]
° X
24 25

[00342] Hop chit 25 duge tao ra theo cach tuong tu nhu hop chét 14, ngoai trir hop
chét 24 dugc st dung thay cho hop chit 13. LCMS: MS m/z = 744,8 [M+1], tr = 1,01
phit; Hé théng LC: Agilent 1260 Infinity Il HPLC; Hé thong MS: G6124B Single Quad;
Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung mdi: axetonitril vdi axit axetic
0,1%, nudc vai axit axetic 0,1%; Gradien: 0-1,00 phut acetonitrile 10% -100%, 1,00-
1,35 phut acetonitrile 100%, 1,35-1,36 phtit acetonitrile 100-10% & 2 uL/phut. 'H NMR
(400 MHz, Methanol-ds) 6 7,88 (s, 1H), 7,31 — 7,26 (m, 2H), 7,21 — 7,13 (m, 3H), 6,86
(d, J=4,7 Hz, 1H), 6,82 (d, J=4,7 Hz, 1H), 6,19 (d, J= 5,9 Hz, 1H), 5,57 (dd, J=5,9,
3,7 Hz, 1H), 4,70 — 4,58 (m, 1H), 4,52 — 4,34 (m, 2H), 4,07 (d, J= 11,5 Hz, 1H), 4,00 —
3,90 (m, 2H), 3,21 (s, 3H), 2,75 — 2,57 (m, 2H), 1,36 — 1,31 (m, 3H), 1,29 — 1,23 (m,
6H), 1,21 — 1,16 (m, 12H). *'P NMR (162 MHz, Metanol-ds) & 3,63 — 3,28 (m). HPLC:
tr = 3,04 phut; He théng HPLC: Agilent 1100 series; Cot: Gemini 5 u C18 110A, 50 x
4,6 mm; Dung moi: Axetonitril vdi TFA 0,1%, nudc véi TFA 0,1%; Gradien: 0 phut-
5,0 phut ACN 2-98%, 5,0 phut-6,0 phut ACN 98% & 2 mL/phut.
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Vi du 26. 2-Ethylbutyl ((((2R,3S.4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-

y1)-5-cyano-3.4-dihydroxytetrahydrofuran-2-ylmethoxy)(2-isopropyl-5-

methylphenoxy)phosphoryl)-L-alaninate

F
MgCl, }/-—\ Q

(P NEt, O HN-P-O

[00343] Tetrahydrofuran (11 mL) duoc thém vao hdn hop (3aR,4R,6R,6aR)-4-(4-
aminopyrrolo[2,1-f][1,2,4]triazin-7-y])-6-(hydroxymethyl)-2,2-
dimethyltetrahydrofuro[3,4-d][1,3]dioxole-4-carbonitrile  (dugc diéu ché theo
W02016069825, 1000 mg, 3,02 mmol), chit trung gian L1 (2160 mg, 3,92 mmol), va
magie clorua (431 mg, 4,53 mmol) & nhiét d6 phong. Hdn hop duge dun néng dén 40°C
trong 10 phut, va N,N-diisopropyletylamin (1,3 mL, 7,55 mmol) dugc thém vao. Sau khi
khudy trong 2 gid & 40°C, hdn hop phan ing dugc dé ngudi vé nhiét d6 phong, va dugc
cb dac dudi 4p suét giam. Phin cin thé dugc hoa tan trong ethyl acetate (30 mL) va hdn
hop thu duoc duge rira bing nude (20 mL) va nuée mudi (20 mL). Lép hitu co dugce
phan tach, siy khd qua natri sulfat khan va c6 dic duéi 4p sudt giam dé thu dugc chat
trung gian thé L2. LCMS: MS m/z = 698,8 va 698,8 [M+1], tr = 1,15 va 1,17 phut; H¢
théng LC: Agilent 1260 Infinity IT HPLC; Hé théng MS: G6124B Single Quad; Cét:
Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung mdi: axetonitril véi axit axetic 0,1%,
nudce voi axit axetic 0,1%; Gradien: 0-1,00 phut acetonitrile 10% -100%, 1,00-1,35 phut
acetonitrile 100%, 1,35-1,36 phut acetonitrile 100-10% & 2 pL/phut.
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[00344] Phan cin thd duoc hoa tan trong acetonitrile (50 mL) va axit hydrocloric dam
dic trong nudce (2,52 mL) duge thém timg giot & 0°C. Sau 4 gio & 0°C, hdn hop phan
tng duoc pha lodng bang ethyl acetate (100 mL) va nuée (30 mL) & 0°C va hdn hop két
qué dugce rita bang dung dich natri bicarbonat bao hoa trong nuée (30 mL) va nude mudi
(20 mL). Lép hitu co duge sdy khd qua natri sulfat khan va c¢6 dic dudi ap suét giam.
Phén can thd dugc tinh ché bang séc ky cot trén gel silica sir dung gradient tir methanol
0-10% trong diclometan thu duoc hop chdt mong muén theo d& muc 26. Cac ddng phan
don ctia 26 duoc phan tach bang HPLC diéu ché (cot Gemini 5 um NX-C18 110A LC
100x30 mm, gradient acetonitrile 95% dén 0% trong nudc).

[00345] Dir lidu dinh 1 (26a) (ddng phén rira giai nhanh hon): LCMS: MS m/z = 658,9
[M+1], tr = 0,99 phit; Hé théng LC: Agilent 1260 Infinity II HPLC; Hé thdng MS:
G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung moi:
axetonitril véi axit axetic 0,1%, nudc véi axit axetic 0,1%; Gradien: 0-1,00 phut
acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile
100-10% & 2 pL/phat. 'H NMR (400 MHz, DMSO-ds) & 8,07 — 7,83 (m, 3H), 7,14 (d,
J=1,9 Hz, 1H), 7,06 (s, 1H), 6,91 (d, J="7,7 Hz, 1H), 6,87 (d, J=4,5 Hz, 1H), 6,80 (d,
J=4,5Hz, 1H), 6,34 (d, /= 6,2 Hz, 1H), 6,13 - 6,01 (m, 1H), 5,41 (d, J=5,7 Hz, 1H),
4,67—4,53 (m, 1H), 4,29 — 4,21 (m, 2H), 4,16 — 4,04 (m, 1H), 4,02 - 3,85 (m, 3H), 3,82
—3,64 (m, 1H), 3,23 — 3,10 (m, 1H), 2,15 (s, 3H), 1,51 — 1,36 (m, 1H), 1,31 — 1,22 (m,
4H), 1,19 (d, J = 7,0 Hz, 3H), 1,13 — 1,06 (m, 6H), 0,85 — 0,74 (m, 6H). *'P NMR
(162 MHz, DMSO-ds) & 3,69. HPLC: tr = 3,03 phat; Hé théng HPLC: Agilent 1100
series; Cot: Gemini 5 u C18 110A, 50 x 4,6 mm; Dung mdi: Axetonitril véi TFA 0,1%,
nude voi TFA 0,1%; Gradien: 0 phuat-5,0 phit ACN 2-98%, 5,0 phtt-6,0 phut ACN 98%
& 2 mL/phaut.

[00346] Dit liéu dinh 2 (26b) (d6ng phén rira gidi chdm hon): LCMS: MS m/z = 658,9
[M+1], tr = 1,01 phuat; Hé théng LC: Agilent 1260 Infinity II HPLC; Hé théng MS:
G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung moi:
axetonitril véi axit axetic 0,1%, nudc véoi axit axetic 0,1%; Gradien: 0-1,00 phut
acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile
100-10% & 2 pL/phut. 'TH NMR (400 MHz, DMSO-ds) & 8,01 — 7,81 (m, 3H), 7,16 (d,
J=17,9 Hz, 1H), 7,11 (s, 1H), 6,93 (d, /= 17,2 Hz, 1H), 6,87 (d, J= 4,5 Hz, 1H), 6,79 (d,
J=4,5Hz, 1H), 6,36 (d, /J=6,1 Hz, 1H), 6,17 — 5,87 (m, 1H), 5,38 (d, /= 5,8 Hz, 1H),
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4,71 — 4,54 (m, 1H), 4,29 — 4,16 (m, 2H), 4,12 — 4,01 (m, 1H), 4,00 — 3,72 (m, 4H), 3,27
- 3,11 (m, 1H), 2,19 (s, 3H), 1,54 — 1,31 (m, 1H), 1,32 - 1,18 (m, 7H), 1,12 (d, J =
6,9 Hz, 6H), 0,79 (t, J= 7,4 Hz, 6H). *'P NMR (162 MHz, DMSO-ds) & 3,74. HPLC: tr
= 3,04 phut; H¢ théng HPLC: Agilent 1100 series; Cot: Gemini 5 p C18 110A, 50 x
4,6 mm; Dung mdi: Axetonitril véi TFA 0,1%, nuéc voi TFA 0,1%; Gradien: 0 phut-
5,0 phut ACN 2-98%, 5,0 phut-6,0 phut ACN 98% & 2 mL/phut.

Vidu27: 2R,3R.4R,5R)-2-(4-Aminopyrrolof2,1-f][1,2,4]triazin-7-yl)-2-cyano-5-

((((((S)-1-(2-ethylbutoxy)-1-oxopropan-2-ylamino)(2-isopropyl-5s-

methylphenoxy)phosphoryDoxy)methyl)tetrahydrofuran-3.4-divl bis(2-

methvlpropanoate)

27

[00347] Hop chit 27 dugce tao ra theo cach tuong tu nhu hop chét 14, ngoai trir hop
chét 26 dugce st dung thay cho hop chat 13. LCMS: MS m/z = 798,8 va 798,8 [M+1], tr
= 1,24 va 1,26 phut; Hé théng LC: Agilent 1260 Infinity II HPLC; Hé théng MS:
G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung moi:
axetonitril v&i axit axetic 0,1%, nudc vai axit axetic 0,1%; Gradien: 0-1,00 phut
acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile
100-10% & 2 pL/phat. 'H NMR (400 MHz, Methanol-ds) 8 (hén hop ddng phan khong
dbi quang 1:1) 7,86 (s, 0,5H), 7,85 (s, 0,5H), 7,19 — 7,10 (m, 2H), 6,97 — 6,92 (m, 1H),
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6,91 — 6,87 (m, 1H), 6,86 — 6,80 (m, 1H), 6,29 (d, J = 6,0 Hz, 0,5H), 6,20 (d, J = 5,9 Hz,
0,5H), 5,65 — 5,59 (m, 0,5H), 5,59 — 5,52 (m, 0,5H), 4,70 — 4,64 (m, 0,5H), 4,64 — 4,59
(m, 0,5H), 4,51 — 4,35 (m, 2H), 4,10 — 3,79 (m, 3H), 3,30 — 3,22 (m, 1H), 2,73 — 2,58
(m, 2H), 2,26 — 2,18 (m, 3H), 1,55 — 1,45 (m, 1H), 1,39 - 1,29 (m, 5H), 1,29 — 1,12 (m,
20H), 0,93 — 0,85 (m, 6H). *'P NMR (162 MHz, Metanol-ds) & (hdn hop ddng phan
khong dbi quang 1:1) 3,69 — 3,47 (m, 0,5P), 3,44 — 3,27 (m, 0,5P). HPLC: tr = 3,71
phat; Hé théng HPLC: Agilent 1100 series; Cot: Gemini 5 p C18 1104, 50 x 4,6 mm;
Dung moi: Axetonitril vdi TFA 0,1%, nuéc v6i TFA 0,1%; Gradien: 0 phut-5,0 phut
ACN 2-98%, 5,0 phut-6,0 phut ACN 98% & 2 mL/phut.

Vi du 28. 2-Ethylbutyl ((S)-(((2R,3S,4R,5R)-5-cyano-3,4-dihydroxy-5-(4-imino-3-
((phosphonooxy)methyl)-3.4-dihydropyrrolof2,1-f][1,2.4]triazin-7-

yDtetrahydrofuran-2-y)methoxy)(phenoxy)phosphoryl)-L-alaninate

H,, Pd/C

M1

28

[00348] Dung dich chit trung gian M1 (0,130 g, 0,162 mmol) trong etanol dwgc hut
chan khong trong 4p suét giam va duoc lam diy bang argon 3 lan. Paladi (10,0% trén
cacbon, 17,2 mg, 0,0162 mmol) dugc thém vao. Binh phan tmg dugc hut chin khong
duéi ap sudt giam va nap khi hidro 5 1an. Phan tmg dugc phép khudy trong mdi truong
khi hydro. Sau 4 h, phan Gng dwoc hit chan khong va nap argon 2 1an. Phan ting duoc

loc théng qua tAm celite rdi duoc cd dic. San phdm duge tinh ché bang sic ky HPLC
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(sir dung gradient tir acetonitrile 0-100% trong nudc) dé thu dugc hop chét 28. LCMS:
MS m/z = 713,1 [M+1], tr = 0,78 phiit; Hé thong LC: Agilent 1260 Infinity I HPLC;
Hé théng MS: G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm,;
Dung mdi: axetonitril véi axit axetic 0,1%, nudc voi axit axetic 0,1%; Gradien: 0-1,00
phuat acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut
acetonitrile 100-10% & 2 uL/phut. "H NMR (400 MHz, DMSO-ds) & 10,37 (s, 1H), 8,54
(s, 1H), 7,44 (d, J=4,7 Hz, 1H), 7,39 — 7,33 (m, 2H), 7,22 - 7,15 (m, 3H), 6,99 (d, J =
4,7 Hz, 1H), 6,61 — 6,56 (m, 1H), 6,17 — 6,02 (m, 1H), 5,69 — 5,59 (m, 2H), 5,54 — 5,45
(m, 1H), 4,55 — 4,46 (m, 1H), 4,31 — 4,21 (m, 2H), 4,14 — 4,04 (m, 1H), 4,02 — 3,79 (m,
4H), 1,51 - 1,38 (m, 1H), 1,34 — 1,20 (m, 7H), 0,87 — 0,78 (m, 6H). *'P NMR (162 MHz,
DMSO-d6) § 4,18 — 3,79 (m), 0,59 — 0,35 (m). HPLC: tr = 2,78 phut; Hé thong HPLC:
Agilent 1100 series; Cot: Gemini 5 p C18 110A, 50 x 4,6 mm; Dung moi: Axetonitril
voi TFA 0,1%, nude voi TFA 0,1%; Gradien: 0 phuat-5,0 phit ACN 2-98%, 5,0 phut-
6,0 phut ACN 98% & 2 mL/phut.

Vi du 29. Spiro[3.31heptan-2-yl (285)-2-[[[(2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-

f1]1,2.4]triazin-7-y1)-5-cyano-3,4-dihydroxy-tetrahvdrofuran-2-yljmethoxy-(4-

tert-butvlphenoxy)phosphoryllamino]propanoate

MgCl,, DIPEA
ACN

29

[00349] Hdn dich spiro[3.3]Theptan-2-yl (2S)-2-[[(4-tert-butylphenoxy)-(2,3,4,5,6-
pentafluorophenoxy)phosphoryl]amino]propanoate (chit trung gian E2, 0,110 g,
0,020 mmol), (3aR,4R,6R,6aR)-4-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-y1)-6-
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(hydroxymethyl)-2,2-dimethyltetrahydrofuro[3,4-d][ 1,3 ]dioxole-4-carbonitrile  (duogc
didu ché theo W02017049060, 0,065 g, 0,20 mmol) va magie clorua (0,019 g,
0,0,20 mmol) trong acetonitrile (2 mL) trong moi trudong argon dugc thém N,N-
diisopropylethylamine (0,07 mL, 0,39 mmol) & 0°C. Sau 10 phut, phan ng dugc dun
néng dén 50°C. Sau 30 phut, phan Gng dugce 1am ngudi dén nhiét d6 phong, pha lodng
bing ethyl acetate va cac chit hitu co duge rira bing nuéc, siy kho qua natri sunfat, loc
va ¢6 dic d& thu duoc spiro[3.3]heptan-2-yl (2S)-2-[[[(3aR,4R,6R,6aR)-4-(4-
aminopyrrolo[2,1-f][1,2,4]triazin-7-y1)-4-cyano-2,2-dimethyl-6,6a-dihydro-3aH-
furo[3,4-d][ 1,3]dioxol-6-yl]methoxy-(4-tert-
butylphenoxy)phosphoryl]amino]propanoate (LCMS: MS m/z =709,7 va 709,7 [M+1],
tr = 1,13 va 1,16 phut; Hé théng LC: Agilent 1260 Infinity I HPLC; Hé théng MS:
G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung moi:
axetonitril véi axit axetic 0,1%, nudc voi axit axetic 0,1%; Gradien: 0-1,00 phut
acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phtt acetonitrile
100-10% & 2 pL/phut).

[00350] Spiro[3.3]heptan-2-yl (25)-2-[[[(3aR,4R,6R,6aR)-4-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-4-cyano-2,2-dimethyl-6,6a-dihydro-3aH-furo[3,4-d][1,3]dioxol-
6-yl]lmethoxy-(4-tert-butylphenoxy)phosphoryl]Jaminojpropanoate  dugc dua vao
tetrahydrofuran (2 mL) va axit clohydric ddm dac (11,7 M, 0,400 mL, 4,66 mmol) dugc
thém vao. Sau 2 gio, phan tng dugc pha lodng vdi ethyl acetate va trung hoa bang dung
dich natri bicacbonat chira nuéc béo hoa. Cac 16p dugce tach ra, va céc chit hitu co dugc
ria béng nudce, dung dich natri clorua chira nuéce bao hoa, séy kho trén natri sunfat, dugc
loc va ¢b dic. San phdm duge tinh ché bang sic ky HPLC (acetonitrile 0-100% trong
nudc) dé thu dugc hop chét mong mudn theo dé& myc. LCMS: MS m/z = 669,7 [M+1],
tr = 1,01 phut; Hé thdng LC: Agilent 1260 Infinity II HPLC; Hé théng MS: G6124B
Single Quad; Cdt: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung madi: axetonitril véi
axit axetic 0,1%, nudc véi axit axetic 0,1%; Gradien: 0-1,00 phut acetonitrile 10% -
100%, 1,00-1,35 phat acetonitrile 100%, 1,35-1,36 phuat acetonitrile 100-10% &
2 uL/phut. 'TH NMR (400 MHz, Methanol-ds) 8 7,87 (s, 1H), 7,31 (d, J = 8,7 Hz, 2H),
7,09 (dd, = 8,8, 1,3 Hz, 2H), 6,96 - 6,86 (m, 2H), 4,81 — 4,74 (m, 2H), 4,43 — 4,32 (m,
2H), 4,27 (ddd, J = 10,3, 5,8, 4,1 Hz), 4,15 (t, ] = 5,6 Hz, 1H), 3,81 (dq,J =9,7, 7,1 Hz,
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1H), 2,42 — 2,31 (m,2H), 2,03 — 1,97 (m, 2H), 1,92 (qd, J = 7,9, 7,1, 3,4 Hz, 4H); 3'P
NMR (162 MHz, Metanol-ds) 3 3,83 (s).

Vi du 30. Spiro[3.3]heptan-2-yl (28)-2-[[(4-tert-butylphenoxy)-[[(2R,3R.,4R,5R)-
3.4-diacetoxy-5-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-S-cyano-

tetrahydrofuran-2-yljmethoxy]phosphoryllamino]propanoate

X >0
O O >
9*
+ o DMAP | (o] HN—I?-O
THF 0

[00351] Dung dich piro[3.3]heptan-2-yl (25)-2-[[[(2R,3S,4R,5R)-5-(4-
aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-5-cyano-3,4-dihydroxy-tetrahydrofuran-2-
yl]methoxy-(4-tert-butylphenoxy)phosphoryl]amino]propanoate (29,25 mg,
0,04 mmol) va anhydrit axetic (0,12 mL, 0,12 mmol) trong tetrahydrofuran (1 mL) dugc
thém 4-(dimethylamino)pyridine (1,4 mg, 0,011 mmol). Sau 30 phut, phan ng dugc
tinh ché bang sic ky HPLC (acetonitrile 25-100% trong nudc) dé thu dugc hop chét
mong mubn theo d& muc. LCMS: MS m/z = 753,8 [M+1], tr = 1,11 phut; H¢ théng LC:
Agilent 1260 Infinity I HPLC; Hé théng MS: G6124B Single Quad; Cot: Kinetix 2,6 u
C18 100A, 50 mm x 2,1 mm; Dung mdi: axetonitril véi axit axetic 0,1%, nudc véi axit
axetic 0,1%; Gradien: 0-1,00 phut acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile
100%, 1,35-1,36 phut acetonitrile 100-10% & 2 pL/phat. 'H NMR (400 MHz, Methanol-
ds) 87,84 (s, 1H), 7,32 (d,J = 8,7 Hz, 2H), 7,10 — 7,04 (m, 2H), 6,90 (d, J = 1,0 Hz, 2H),
6,26 (d, J=6,0 Hz, 1H), 5,53 (dd, ] =6,0, 4,2 Hz, 1H), 4,75 (p, J = 7,3 Hz, 2H), 4,63 (s,
1H), 4,44 — 4,34 (m, 2H), 3,74 (t, J = 8,1 Hz, 1H), 2,37 (dd, ] = 11,7, 7,6 Hz, 2H), 2,14
(d, ] = 12,2 Hz, 6H), 1,96 (dd, J = 15,9, 9,1 Hz, 5H), 1,83 (q, J = &,1 Hz, 2H), 1,33 (s,
2H), 1,29 (s, 9H), 1,17 — 1,14 (m, 1H). *'P NMR (162 MHz, Metanol-ds) & 3,70 (s).
Chit trung gian T1. Cyclobutyl ((4-(tert-

butyl)phenoxy)(perfluorophenoxy)phosphoryl)-L-alaninate
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[00352] Chét trung gian T1 (2,52 g, 42%) dugc tao ra theo cach tuong tu nhu chét trung
gian E2, ngoai trir cyclobutyl L-alaninat hydrochloride (1,76 g, 9,78 mmol) dugc s
dung thay cho spiro[3.3]heptan-2-yl (2S)-2-aminopropanoate hydrochloride. LCMS:
MS m/z = 522,1 [M+1], tr = 1,25 phut; 'H NMR (400 MHz, DMSO-d6) § 7,42 (dd, ] =
8,7, 1,7 Hz, 2H), 7,16 (ddd, J = 14,9, 8,7, 1,1 Hz, 2H), 6,86 (td, ] = 13,9, 9,9 Hz, 1H),
4,87 (q, J = 7,8 Hz, 1H), 3,94 (ddd, ] = 10,4, 6,8, 3,6 Hz, 1H), 2,23 (dtq, J = 10,2, 8,0,
2,3 Hz, 2H), 1,98 — 1,87 (m, 2H), 1,75 — 1,53 (m, 2H), 1,34 — 1,23 (m, 12H). F NMR
(376 MHz, DMSO-d6) 6 -154,23 (dd, J =26,2, 21,0 Hz, 2F), -160,49 — -161,47 (m, 1F),
-163,73 (td, J = 24,0, 19,7 Hz, 2F). 3P NMR (162 MHz, DMS0-d6) & 0,70 (dd, ] = 27,6,
13,5 Hz).

Vi du 31: Cyclobutyl ((((2R,3S.4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-

yl)-5-cvano-3.4-dihyvdroxytetrahydrofuran-2-yl)methoxy)(4-(tert-

butyl)phenoxy)phosphoryl)-L-alaninate

MgCl,, DIPEA
ACN

<>'O S
N 9
HCI O HN-P
THF, H,0 o

T2
31
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[00353] Chét trung gian T2 dugc tao ra theo cach twong tw nhu chét trung gian A2,
ngoai trir chit trung gian T1 (389 mg, 0,746 mmol) woc st dung thay cho chét trung
gian Al. T2 dugc phan l4p sau khi sic ky cot rira giai bang ethyl acetate/hexane (0-
100%). LCMS: MS m/z = 669,2 va 669,2 [M+1], tr = 1,02 va 1,05 phut.

[00354] Hop chét 31 duoc tao ra theo cach tuong tw nhu Hop chét 13, ngoai trur chét
trung gian T2 (346 mg, 0,517 mmol) duoc st dung thay cho chit trung gian A2. Hn
hop ddng phan khong dbi quang 1:1 dugc phan 14p bing sic ky cot st dung metanol
10% trong diclometan lam hdn hop dung moéi ria giai. 50 mg Hop chit 31 duoc tinh
ché thém bang HPLC diéu ché (c6t Gemini 5 um NX-C18 110A LC 100x30 mm,
gradient acetonitrile 95% dén 0% trong nudc). LCMS: MS m/z = 629,2 va 629,2 [M+1],
tr = 0,89 va 0,90 phut; '"H NMR (400 MHz, DMSO-d6) § 7,93 (d, J = 3,0 Hz, 3H), 7,38
—7,26 (m, 2H), 7,12 — 6,99 (m, 2H), 6,92 (d, J = 4,5 Hz, 1H), 6,85 (dd, J = 5,9, 4,5 Hz,
1H), 6,35 (dd, J =9,1, 6,1 Hz, 1H), 6,04 — 5,93 (m, 1H), 5,42 (dd, J = 5,7, 3,8 Hz, 1H),
4,89 —4,75 (m, 1H), 4,65 (td, J = 5,5, 2,9 Hz, 1H), 4,31 — 4,18 (m, 2H), 4,18 — 4,02 (m,
1H), 3,96 (d, J = 5,5 Hz, 1H), 3,82 — 3,62 (m, 1H), 2,27 — 2,11 (m, 2H), 1,92 (dtt, J =
9,9, 4,8, 2,4 Hz, 2H), 1,56 (s, 2H), 1,25 (d, ] = 5,7 Hz, 9H), 1,21 — 1,08 (m, 3H). *'P
NMR (162 MHz, DMSO-ds) 6 4,16-3,73 (m).

[00355] Céc ddng phén riéng 1& ctia hop chit 31 dugc tach bang HPLC diéu ché (cot
Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0% trong
nudce).

[00356] Dit liéu dinh 1 (31a) (ddng phén rira giai nhanh hon): LCMS: MS m/z = 629,2
[M+1], tr = 0,89 phut; 'H NMR (400 MHz, DMSO-d6) & 7,93 (s, 3H), 7,35 — 7,22 (m,
2H), 7,09 — 6,99 (m, 2H), 6,92 (d, J =4,5 Hz, 1H), 6,84 (d, J = 4,5 Hz, 1H), 6,33 (d, ] =
6,2 Hz, 1H), 6,00 (dd, J = 13,1, 10,0 Hz, 1H), 5,41 (d, ] = 5,6 Hz, 1H), 4,87 — 4,74 (m,
1H), 4,65 (dd, ] =6,2, 5,0 Hz, 1H), 4,27 (d, J = 7,6 Hz, 2H), 4,16 — 4,06 (m, 1H), 3,99
—-3,90 (m, 1H), 3,76 — 3,61 (m, 1H), 2,26 — 2,13 (m, 2H), 1,92 (ddq, J = 11,9, 7.3, 2,5,
2,0 Hz, 2H), 1,74 — 1,62 (m, 1H), 1,58 — 1,47 (m, 1H), 1,25 (s, 10H), 1,18 — 1,06 (m,
3H). *'P NMR (162 MHz, DMSO-ds) & 3,84.

[00357] Dit liéu dinh 2 (31b) (d6ng phan rira giai chdm hon): LCMS: MS m/z = 629,2
[M+1], tr = 0,90 phut; 'H NMR (400 MHz, DMSO-d6) & 8,05 — 7,83 (m, 3H), 7,38 —
7,26 (m, 2H), 7,14 — 7,03 (m, 2H), 6,92 (d, J = 4,5 Hz, 1H), 6,86 (d, J = 4,6 Hz, 1H),
6,35 (d, J =6,2 Hz, 1H), 6,00 (dd, J =13,1, 10,0 Hz, 1H), 5,41 (d, ] = 5,7 Hz, 1H), 4,83
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(t, J=7,5Hz, 1H), 4,69 — 4,61 (m, 1H), 4,24 (tt, ] = 5,7, 2,9 Hz, 2H), 4,14 — 4,02 (m,
1H), 3,96 (q, J = 5,7 Hz, 1H), 3,81 — 3,67 (m, 1H), 2,20 (ddt, ] = 10,0, 7,5, 2,5 Hz, 2H),
1,91 (dddd, 1 =9,7, 7,1, 4,8, 2,2 Hz, 2H), 1,75 — 1,47 (m, 2H), 1,26 (s, 9H), 1,19 (d, ] =
7,1 Hz, 3H). 3'P NMR (162 MHz, DMSO-ds)  4,00.

Vi du 32: 2R,3R,4R,5R)-2-(4-aminopyrrolo[2.1-f][1,2.4]triazin-7-y1)-5-((((4-(tert-

butyDphenoxv)(((S)-1-cyclobutoxy-1-oxopropan-2-

yDamino)phosphorylDoxy)methyl)-2-cyanotetrahydrofuran-3,4-diyl dipropionate

[00358] Hop chit 32 dugc tao ra theo cach twong tu nhu Vi du 5, ngoai trir 31
(42,5 mg, 0,068 mmol) dugc st dung thay cho methyl ((S)-(((2R,3S,4R,5R)-5-(4-
aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-5-cyano-3,4-dihydroxytetrahydrofuran-2-
yl)methoxy)(phenoxy)phosphoryl)-L-alaninate.

[00359] Céc ddng phan riéng 1¢ ctia Hop chit 32 duoc phén tach bing HPLC diéu ché
(cdt Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0%
trong nudce).

[00360] Dit lidu dinh 1 (32a) (d6ng phén rira giai nhanh hon): LCMS: MS m/z = 741,2
[M+1], tr = 1,09 phuat; 'H NMR (400 MHz, DMSO-d6) 8 7,93 (s, 3H), 7,38 — 7,24 (m,
2H), 7,10 - 6,99 (m, 2H), 6,95 (d, ] = 4,6 Hz, 1H), 6,78 (d, J = 4,6 Hz, 1H), 6,05 (d,J =
5,9 Hz, 1H), 5,97 (dd, ] = 13,3, 10,1 Hz, 1H), 5,45 (dd, ] = 5,9, 4,1 Hz, 1H), 4,86 - 4,76
(m, 1H), 4,64 (d, J = 3,5 Hz, 1H), 4,27 (t, ] = 4,9 Hz, 2H), 2,47 — 2,31 (m, 4H), 2,29 -
2,13 (m, 2H), 1,99 — 1,83 (m, 2H), 1,69 (d, J = 10,1 Hz, 1H), 1,61 — 1,49 (m, 1H), 1,25
(s, 7H), 1,15 = 1,02 (m, 7H). *'P NMR (162 MHz, DMSO-ds) 8 3,65.

[00361] Dit liéu dinh 1 (32b) (ddng phén rira giai cham hon): LCMS: MS m/z = 741,2
[M+1], tr = 1,10 phut; '"H NMR (400 MHz, DMSO-d6) & 8,08 — 7,87 (m, 3H), 7,34 —
7,21 (m, 2H), 7,11 — 6,98 (m, 2H), 6,94 (d, J = 4,5 Hz, 1H), 6,78 (d, ] = 4,6 Hz, 1H),
6,09 — 5,96 (m, 2H), 5,46 (dd, J = 6,0, 4,1 Hz, 1H), 4,90 — 4,78 (m, 1H), 4,60 (d, J =
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4,3 Hz, 1H), 4,31 — 4,15 (m, 2H), 3,81 — 3,65 (m, 1H), 2,46 — 2,33 (m, 4H), 2,27 - 2,15
(m, 2H), 1,92 (q, J = 9,6 Hz, 2H), 1,70 (d, ] = 10,3 Hz, 1H), 1,62 — 1,50 (m, 1H), 1,25
(s, 7H), 1,18 (d, J = 7,1 Hz, 2H), 1,07 (dt, ] = 17,1, 7,5 Hz, 5H). 3'P NMR (162 MHz,
DMSO-ds) 6 3,90.

Vi du 33: (2R,3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2.,4]triazin-7-y1)-S-((((4-(tert-

butyD)phenoxvy)(((S)-1-cyclobutoxy-1-oxopropan-2-

yDamino)phosphorylDoxy)methyl)-2-cvanotetrahydrofuran-3,4-diyl diacetate

[00362] Hop chét 33 duogc tao ra theo cach twong tu nhu Vi du 30, ngoai trir 31
(42,5 mg, 0,068 mmol) dugc st dung thay cho 29.

[00363] Céc ddng phan riéng 16 ciia Hop chit 33 dwoc phéan tach bang HPLC diéu ché
(cot Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0%
trong nudc).

[00364] Dit lidu dinh 1 (33a) (ddng phan rira giai nhanh hon): LCMS: MS m/z = 713,2
[M+1], tr = 1,02 phat; 'H NMR (400 MHz, DMSO-d6) 6 8,04 (d, J =31,4 Hz, 2H), 7,94
(s, 1H), 7,30 (d, J = 8,6 Hz, 2H), 7,03 (d, J = 8,4 Hz, 2H), 6,95 (d, ] = 4,6 Hz, 1H), 6,78
(d, J=4,6 Hz, 1H), 6,05 — 5,95 (m, 2H), 5,41 (dd, J = 5,9, 4,2 Hz, 1H), 4,86 — 4,74 (m,
1H), 4,64 (d, ] =4,0 Hz, 1H), 4,26 (t, ] =4,9 Hz, 2H), 3,64 (d,J =7,1 Hz, 1H), 2,19 (dt,
J=12,3, 4,2 Hz, 2H), 2,12 (s, 6H), 1,99 — 1,83 (m, 2H), 1,69 (d, ] = 10,0 Hz, 1H), 1,55
(dd, J = 10,4, 8,1 Hz, 1H), 1,25 (s, 9H), 1,09 (d, ] = 7,0 Hz, 3H). 3'P NMR (162 MHz,
DMSO-ds) 6 3,64.

[00365] Dit liéu dinh 1 (33b) (d6ng phan rira giai cham hon): LCMS: MS m/z = 7132
[M+1], tr = 1,03 phat; 'H NMR (400 MHz, DMSO-d6) 6 8,13 — 7,89 (m, 3H), 7,33 —
7,21 (m, 2H), 7,03 (dt, J = 9,6, 2,0 Hz, 2H), 6,94 (d, J = 4,6 Hz, 1H), 6,78 (d, ] =4,6 Hz,
1H), 6,12 — 5,94 (m, 2H), 5,42 (dd, J = 6,0, 4,3 Hz, 1H), 4,88 — 4,76 (m, 1H), 4,60 (d, J
=4,2 Hz, 1H), 4,23 (ddd, J = 18,8, 6,4, 4,4 Hz, 2H), 3,72 (d, J = 7,1 Hz, 1H), 2,21 (td, J
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=178, 2,8 Hz, 2H), 2,12 (d, J = 3,7 Hz, 6H), 1,99 — 1,86 (m, 2H), 1,75 — 1,63 (m, 1H),
1,56 (dd, J = 10,4, 8,1 Hz, 1H), 1,25 (s, 9H), 1,17 (d, J = 7,1 Hz, 3H). 3'P NMR
(162 MHz, DMSO-ds) 6 3,90.

Chit trung gian T6: (S)-tetrahydrofuran-3-yl L-alaninate hydrochloride

1. T3P, NMM

HO = c[>_ o -
O>/ \NH (3S)-tetrahydrofuran-3-ol >—\
o—§ O NHCl
7< o) 2. 4N HCI, dioxane T6

[00366] Chit trung gian T6 duoc tao ra theo cach twong tw nhu chét trung gian El,
ngoai tru (3S)-tetrahydrofuran-3-ol (500 mg, 5,68 mmol) dugc st dung thay cho
spiro[3.3]heptan-2-ol. 'H NMR (400 MHz, Methanol-d4) & 5,55 — 5,37 (m, 1H), 4,13
(g, J=7,2 Hz, 1H), 4,00 — 3,79 (m, 4H), 2,37 — 2,22 (m, 1H), 2,17 — 2,00 (m, 1H), 1,56
(d, J=17,3 Hz, 3H). |

Chit trung gian T7: (S)-tetrahydrofuran-3-yl ((4-(tert-

butyl)phenoxy)(perfluorophenoxy) phosphoryl)-L-alaninate

F :
F F O
N-P-C F
o, POClg, DIEA Og \th !
ClHaN o * + o) o
o HO HO F DCM
F
T6

[00367] Chét trung gian T7 dugc tao ra theo cach twong ty nhu chét trung gian E2,
ngoai trr T6 (467 mg, 3,26 mmol) dugc st dung thay cho spiro[3.3]heptan-2-yl (2S)-2-
aminopropanoate hydrochloride. LCMS: MS m/z = 538,1 [M+1], tr = 1,15 pht.

Vi du 34: (S)-tetrahydrofuran-3-yl ((((2R,3S.,4R,5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-5-cyano-3.4-dihydroxytetrahydrofuran-2-yl)methoxy)(4-

(tert-butyl)phenoxy)phosphoryl)-L-alaninate
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MgCl,, DIPEA
ACN

T8

[00368] Chét trung gian T8 duoc tao ra theo cach twong tu nhu chét trung gian A2,
ngoai trir T7 (520 mg, 0,968 mmol) dugc st dung thay cho chét trung gian A1. LCMS:
MS m/z = 685,2 va 685,2 [M+1], tr = 0,939 va 0,963 phut.

[00369] Hop chét 34 duoc tao ra theo cach tuong tu nhu Hop chét 13, ngoai trir chét
trung gian T8 (516 mg, 0,754 mmol) dugc sit dung thay cho chét trung gian A2. Hon
hop ddng phan khong dbi quang 1:1 dugc phan 14p bang sic ky cdt stt dung metanol
10% trong diclometan 1am hdn hop dung méi rira giai. Hon hop dong phan: LCMS: MS
m/z = 645,2 [M+1], tr = 0,803 phut va 0,814 phut; "H NMR (400 MHz, Methanol-d4) &
7,88 (d, ] = 5,7 Hz, 1H), 7,32 (dd, J = 10,5, 7,8 Hz, 2H), 7,16 — 7,03 (m, 2H), 6,99 —
6,90 (m, 2H), 5,25 (td, ] = 6,6, 4,6 Hz, 1H), 4,81 (dd, J =9,2, 5,4 Hz, 1H), 4,48 — 4,26
(m, 3H), 4,19 (td, J = 5,6, 3,5 Hz, 1H), 3,91 — 3,70 (m, 5H), 2,14 (ddd, J = 14,0, 9,1,
7,0 Hz, 1H), 1,96 (dd, J = 13,3, 6,4 Hz, 1H), 1,35 — 1,22 (m, 12H); *'P NMR (162 MHz,
Metanol-d4) 6 3,83.

Vi du 35: 2R,3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-y1)-5-((((4-(tert-
butyl)phenoxy)(((S)-1-ox0-1-(((S)-tetrahydrofuran-3-yl)oxy)propan-2-
yDamino)phosphoryl)oxy)methyl)-2-cyanotetrahydrofuran-3.4-diyl diacetate

155



52286 156/370

[00370] Hop chit 35 duoc tao ra theo cach teong tu nhu Vi du 30, ngoai trir 34
(43,6 mg, 0,064 mmol) duoc sir dung thay cho 29. Chét twrong tur mong mudn dugc phan
1ap bing cach st dung HPLC diéu ché (c6t Gemini 5 um NX-C18 110A LC 100x30 mm,
gradient acetonitrile 95% dén 0% trong nuéc). Hdn hop chat ddng phan lap thé: LCMS:
MS m/z = 729,2 va 729,2 [M+1], tr = 0,924 phit va 0,934 phut; 'H NMR (400 MHz,
Methanol-d4) 6 7,88 (d, ] =4,9 Hz, 1H), 7,39 — 7,23 (m, 2H), 7,12 — 7,04 (m, 2H), 6,96
- 6,86 (m, 2H), 6,23 (dd, ] =36,9, 6,0 Hz, 1H), 5,55 (ddd, ] = 5,9, 4,2, 1,4 Hz, 1H), 5,30
- 5,19 (m, 1H), 4,70 — 4,59 (m, 1H), 4,41 (ttd, J = 11,6, 5,7, 3,2 Hz, 2H), 3,95 — 3,68
(m, 5H), 2,23 — 2,09 (m, 7H), 2,03 — 1,91 (m, 1H), 1,38 — 1,23 (m, 12H); 3'P NMR
(162 MHz, Metanol-d4) 6 3,69.

Vidu 36: 2R,3R.4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-y1)-S-((((4-(tert-
butyl)phenoxy)(((S)-1-ox0-1-(((S)-tetrahydrofuran-3-yl)oxy)propan-2-

yDamino)phosphoryloxy)methyl)-2-cyanotetrahydrofuran-3,4-diyl bis(2-

methvylpropanoate)

O\:><O N
S0
O>_\

HN—P-0

o 0
o B ° '

+ 0 THF S
XX

[00371] Hop chéit 36 dugc tao ra theo cach tuong tu nhu Vi du 14, ngoai trir 34

(51,5 mg, 0,080 mmol) duge st dung thay cho A3. Hén hop chét ddng phan lap thé:
LCMS: MS m/z=785,2[M+1], tr = 1,07 phat; 'H NMR (400 MHz, Methanol-d4) § 7,88
(d, T=0,9 Hz, 1H), 7,37 - 7,25 (m, 2H), 7,14 — 7,04 (m, 2H), 6,94 — 6,84 (m, 2H), 6,22
(dd, T =47,4, 5,9 Hz, 1H), 5,56 (dt, J = 6,0, 3,6 Hz, 1H), 5,31 — 5,21 (m, 1H), 4,67 —
4,58 (m, 1H), 4,49 — 4,36 (m, 2H), 3,93 — 3,71 (m, SH), 2,75 — 2,56 (m, 2H), 2,15 (ddd,
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J =13,9, 6,4, 1,4 Hz, 1H), 2,03 — 1,93 (m, 1H), 1,36 — 1,13 (m, 24H); 3'P NMR
(162 MHz, Metanol-d4) 5 3,67.

Vi du 37: 2R,3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-y1)-S-((((4-(tert-
butyl)phenoxy)(((S)-1-0x0-1-(((S)-tetrahydrofuran-3-yl)oxy)propan-2-

yDamino)phosphoryloxy)methyl)-2-cyanotetrahydrofuran-3,4-diyl diacetate

[00372] Hop chit 37 duoc tao ra theo cach twong tu nhu Vi du 30, ngoai trir déng phéan
riéng 16 ctia hop chét 34 (52,5 mg, 0,081 mmol) dugc st dung thay cho 29.

[00373] Ddng phan riéng 1é: LCMS: MS m/z = 729,2 [M+1], tr = 0,925 phut; 'H NMR
(400 MHz, Methanol-d4) & 7,87 (s, 1H), 7,35 (d, J = 8,6 Hz, 2H), 7,10 (d, J = 8,4 Hz,
2H), 6,97 — 6,87 (m, 2H), 6,27 (d, ] = 6,0 Hz, 1H), 5,56 (dd, J = 5,9, 4,2 Hz, 1H), 5,28
~ 5,19 (m, 1H), 4,70 — 4,62 (m, 1H), 4,42 (ddd, J = 15,0, 5,6, 3,6 Hz, 2H), 3,90 — 3,70
(m, 5H), 2,16 (d,J=11,6 Hz, 7TH), 2,01 — 1,92 (m, 1H), 1,31 (s, 9H), 1,18 (d,J = 7,1 Hz,
3H); 3'P NMR (162 MHz, Metanol-d4) & 3,67.

Vi du 38: 2R,3R.4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yD)-S-((((4-(tert-

butyl)phenoxy)(((S)-1-0x0-1-(((S)-tetrahydrofuran-3-yl)oxy)propan-2-

yDamino)phosphorylDoxy)methyl)-2-cyanotetrahydrofuran-3,4-diyl bis(2-

methylpropanoate)

[00374] Hop chit 38 duogc tao ra theo cach twong tu nhu Vi du 14, ngoai trir ddng phén
riéng 1€ cia 34 (52,5 mg, 0,081 mmol) dugc str dung thay cho A3. Pdng phan riéng 1é:
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LCMS: MS m/z = 785,2 [M+1], tr = 1,07 phut; 'H NMR (400 MHz, Methanol-d4) &
7,88 (s, 1H), 7,37 — 7,32 (m, 2H), 7,13 — 7,08 (m, 2H), 6,95 — 6,87 (m, 2H), 6,27 (d,J =
5,9 Hz, 1H), 5,56 (dd, J = 6,0, 3,7 Hz, 1H), 5,24 (ddd, J = 6,2, 4,0, 1,8 Hz, 1H), 4,65
(dd, J =3,7, 2,4 Hz, 1H), 4,50 — 4,36 (m, 2H), 3,91 — 3,72 (m, 6H), 2,66 (dp, J = 22,3,
7,0 Hz, 2H), 2,20 — 2,11 (m, 1H), 1,97 (dd, J = 13,0, 6,5 Hz, 1H), 1,34 — 1,16 (m, 28H);
3P NMR (162 MHz, Metanol-d4) § 3,66.

Chit trung gian T9: 2-ethylbutyl ((4-

cyanophenoxy)(perfluorophenoxy)phosphoryl)-L-alaninate

F
Y o R AF
CrHaN” N . /©/ . POCl,, DIEA

0 HO HO F DCM

F
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EN)
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CN
T9

[00375] Chét trung gian T9 (682 mg, 34%) duoc tao ra theo cach twong tu nhu chat
trung gian A1, ngoai trir 4-hydroxybenzonitrile(388 mg, 3,26 mmol) dugc st dung thay
cho 4-(tert-butyl)phenol. LCMS: MS m/z = 521,1 [M+1], tr = 1,16 phut.

Vi du 39: 2-ethylbutyl ((((2R.3S.,4R,5R)-5-(4-aminopyrrolo|2,1-f][1,2,4]triazin-7-

yD)-5-cyano-3.4-dihydroxytetrahydrofuran-2-yl)methoxy)(4-

cyanophenoxy)phosphoryl)-L-alaninate
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MgCl, DIPEA
ACN

[00376] Chét trung gian T10 dugc tao ra theo cach twong tw nhu chét trung gian A2,
ngoai trir cht trung gian T9 (340 mg, 0,653 mmol) dugc st dung thay cho chét trung
gian A1l. LCMS: MS m/z = 668,2 [M+1], tr = 0,994 phut.

- [00377] Hop chét 39 duoc tao ra theo cach tuong tu nhu Hop chét 13, ngoai tru chét
trung gian T10 (140 mg, 0,210 mmol) dugc st dung thay cho chét trung gian A2. Hon
hop chit ddng phan khong dbi quang 1:1 dugc phén lap bang HPLC diéu ché (cot
Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0% trong
nuéc). Hon hop ddng phan: LCMS: MS m/z = 628,2 [M+1], tr = 0,856 phut; 'H NMR
(400 MHz, Methanol-d4) & 7,86 (d, J = 6,3 Hz, 1H), 7,68 (dd, J = 10,3, 8,7 Hz, 2H),
7,35 (ddd, J = 19,8, 8,9, 1,1 Hz, 2H), 6,98 — 6,84 (m, 2H), 4,84 (t,J = 5,8 Hz, 1H), 4,51
—4,31 (m, 3H), 4,22 (d, J = 5,4 Hz, 1H), 4,07 — 3,88 (m, 3H), 1,48 (d, J = 6,1 Hz, 1H),
1,33 (dddd, J = 13,4, 8,6, 5,4, 1,5 Hz, 8H), 0,88 (td, J = 7,4, 3,6 Hz, 6H); *'P NMR
(162 MHz, Metanol-d4) & 3,34.

Vi du 40: (2R,3R.4R,5R)-2-(4-aminopyrrolof2,1-f][1,2.4]triazin-7-yl)-2-cyano-5-

((((4-cyanophenoxy)(((S)-1-(2-ethylbutoxy)-1-oxopropan-2-

yDamino)phosphoryloxy)methyDtetrahydrofuran-3.4-diyl bis(2-

methvlpropanoate)
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[00378] Hop chit 40 duoc tao ra theo cach teong tu nhu Vidu 14, ngoai trr 39 (38 mg,
0,061 mmol) duoc st dung thay cho A3. Hén hop chit ddng phén l4p thé: LCMS: MS
m/z="168,4 va 768,4 [M+1], tr = 1,10 phut va 1,11 phut; 'H NMR (400 MHz, Methanol-
d4) 6 7,86 (d, ] = 3,3 Hz, 1H), 7,71 — 7,59 (m, 2H), 7,33 (td, J = 9,0, 1,1 Hz, 2H), 6,95
—-6,79 (m, 2H), 6,22 (dd, J =35,5, 5,9 Hz, 1H), 5,56 (ddd, J = 6,8, 6,0, 3,7 Hz, 1H), 4,64
(ddd, J = 12,8, 3,8, 2,0 Hz, 1H), 4,46 (ddd, J = 18,7, 6,1, 3,8 Hz, 2H), 4,12 — 3,84 (m,
3H), 2,75 -2,57 (m, 2H), 1,49 (dt,J = 12,4, 6,2 Hz, 1H), 1,41 — 1,13 (m, 19H), 0,89 (td,
J=1,5, 4,4 Hz, 6H); 3'P NMR (162 MHz, Metanol-ds) 8 3,22.

Chit trung gian T11: ethyl ((4-(bicyclo[1.1.1]pentan-1-

yDphenoxy)(perfluorophenoxy) phosphoryl)-L-alaninate

Iz
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[00379] Chét trung gian T11 dugc tao ra theo cach twong tu nhu chét trung gian CI,
ngoai trir 4-(bicyclo[1.1.1]pentan-1-yl)phenol (522 mg, 3,26 mmol) dugc st dung thay
cho 4-(tert-butyl)phenol. LCMS: MS m/z = 506,1 [M+1], tr = 1,19 phut.

Vi du 41: Ethyl (((2R,3S.4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-y])-5-

cyano-3.4-dihydroxytetrahydrofuran-2-yl)methoxv)(4-(bicyclo[1.1.1]pentan-1-

yvDphenoxy)phosphoryl)-L-alaninate
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[00380] Chét trung gian T12 duoc tao ra theo cach tuong tw nhu chét trung gian A2,
ngoai trir chét trung gian T11 (377 mg, 0,746 mmol) dugc st dung thay cho chét trung
gian Al. LCMS: MS m/z = 653,2 [M+1],

[00381] Hop chat 41 dugc tao ra theo cach twong tu nhu Hop chét 13, ngoai trir chit
trung gian T12 (318 mg, 0,487 mmol) dugc st dung thay cho chét trung gian A2. Hdn
hop ddng phén khong déi quang 1:1 dugc phan 1ap bing sic ky cot st dung metanol
10% trong diclometan lam hdn hgp dung méi rira giai. 50 mg Hop chét 41 duoc tinh
ché thém bang HPLC diéu ché (c6t Gemini 5 um NX-C18 110A LC 100x30 mm,
gradient acetonitrile 95% dén 0% trong nudc). Hdn hop chét ddng phén 1ap thé: LCMS:
MS m/z = 613,2 va 613,2 [M+1], tr = 0,99 phut 1,02 phat. 'H NMR (400 MHz,
Methanol-d4) 6 7,88 (d, J = 5,6 Hz, 1H), 7,15 — 7,02 (m, 4H), 6,99 — 6,88 (m, 2H), 4,81
(t, J=5,8Hz, 1H), 4,46 — 4,36 (m, 2H), 4,31 (ddd, J = 10,8, 5,9, 3,8 Hz, 1H), 4,20 (td,
J=5,5,1,8 Hz, 1H), 4,15 4,05 (m, 2H), 3,90 — 3,77 (m, 1H), 2,53 (d, J = 1,5 Hz, 1H),
2,07 (d, J = 3,1 Hz, 6H), 1,35 — 1,14 (m, 6H); *'P NMR (162 MHz, Metanol-d4) § 3,78.
Vidu 42: (2R,3R.,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-yI)-5-((((4-

(bicyclo[1.1.1]pentan-1-yl)phenoxy)(((S)-1-ethoxy-1-oxopropan-2-

y)amino)phosphoryl)oxy)methyl)-2-cyanotetrahvdrofuran-3,4-diyl diacetate
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[00382] Hop chit 42 duge tao ra theo cach twong tw nhu Vi du 30, ngoai trir 41 (48 mg,
0,078 mmol) dugc st dung thay cho 29.

[00383] Céac ddng phén riéng 1é ctia Hop chét 42 dugc phan tich bang HPLC diéu ché
(cot Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0%
trong nudc).

[00384] Dinh 1 (42a) (d6ng phan rira giai nhanh hon): LCMS: MS m/z = 697,2 [M+1],
tr = 0,97 phut; 'H NMR (400 MHz, Methanol-d4) & 7,86 (s, 1H), 7,18 — 7,02 (m, 4H),
6,96 — 6,87 (m, 2H), 6,27 (d, J = 6,0 Hz, 1H), 5,56 (dd, J = 6,0, 4,3 Hz, 1H), 4,65 (dd, J
=4,0, 2,3 Hz, 1H), 4,50 — 4,34 (m, 2H), 4,09 (qd, J = 7,2, 3,2 Hz, 2H), 3,76 (dd, ] = 9,2,
7,1 Hz, 1H), 2,54 (s, 1H), 2,31 — 1,84 (m, 12H), 1,28 — 1,06 (m, 6H); *'P NMR
(162 MHz, Metanol-d4) o 3,64.

[00385] Pinh 2 (42b) (d6ng phén rira giai cham hon): LCMS: MS m/z = 697,2 [M+1],
tr = 0,99 phut; 'H NMR (400 MHz, Methanol-d4) 8 7,87 (d, J = 3,9 Hz, 1H), 7,14 — 7,02
(m, 4H), 6,93 — 6,86 (m, 2H), 6,17 (d, J = 6,0 Hz, 1H), 5,55 (dd, J = 6,0, 4,3 Hz, 1H),
4,62 (dd, J = 3,8, 1,9 Hz, 1H), 4,39 (ddd, J = 12,2, 6,1, 3,7 Hz, 2H), 4,11 (qd, J = 7,2,
3,6 Hz, 2H), 3,86 (dd, J =9,8, 7,1 Hz, 1H), 2,53 (s, 1H), 2,16 (d, ] = 12,7 Hz, 6H), 2,07
(d,J=5,7 Hz, 6H), 1,32 — 1,15 (m, 6H); *'P NMR (162 MHz, Metanol-d4) & 3,66.

Vi du 43: 2R,3R.,4R,5R)-2-(4-aminopyrrolo|2,1-f][1,2,4]triazin-7-yI)-5-((((4-

(bicyclo[1.1.1]pentan-1-yDphenoxy)(((S)-1-ethoxy-1-oxopropan-2-

yDamino)phosphoryl)oxy)methyl)-2-cyanotetrahydrofuran-3,4-diyl bis(2-

methylpropanoate)
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[00386] Hop chét 43 duoc tao ra theo cach twong tu nhu Vi du 14, ngoai trix 41 (48 mg,
0,078 mmol) dugce st dung thay cho A3. Hon hop chit ddng phan 1ap thé: LCMS: MS
m/z="753,2va753,2 [M+1], tr=1,11 phut va 1,13 phat; 'TH NMR (400 MHz, Methanol-
d4) 8 7,87 (s, 1H), 7,19 — 7,00 (m, 4H), 6,95 — 6,81 (m, 2H), 6,21 (dd, J = 46,8, 5,9 Hz,
1H), 5,57 (ddd, I = 5,8, 3,9, 1,4 Hz, 1H), 4,69 — 4,56 (m, 1H), 4,49 — 4,33 (m, 2H), 4,11
(dqd, T =94, 7,1, 2,6 Hz, 2H), 3,82 (ddd, J = 40,8, 9,5, 7,1 Hz, 1H), 2,74 — 2,59 (m,
2H), 2,53 (d, J = 3,0 Hz, 1H), 2,07 (d, ] = 6,4 Hz, 6H), 1,38 — 1,12 (m, 18H); *'P NMR
(162 MHz, Metanol-d4) 6 3,62.

Chit trung gian T16: spiro[3.3]heptan-2-yl

((perfluorophenoxy)(phenoxy)phosphoryl)-L-alaninate

Iq S
QQ\ N AM HC! <><>—0 R @ ol I8
YO — ,
o 1,4-dioxan O NHz.HCI 9 -
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T15 DIEA F E

[00387] Chét trung gian T16 dugc tao ra theo cach twong tu nhu chét trung gian H2,
ngoai trlr chét trung gian T15 (590 mg, 2,69 mmol) dugc st dung thay cho 2-methoxy-
2-methylpropyl L-alaninate hydrochloride va N-ethyl-N-isopropyl-propan-2-amine
(1,4 mL, 8,06 mmol, 3 duong lugng) dugc st dung lam bazo thay cho triethylamine.
LCMS: MS m/z = 506,0 [M+1], tr = 1,19 phat.

Vi du 44: spiro[3.3]heptan-2-yl ((((2R,3S.4R.,5R)-5-(4-aminopyrrolo[2,1-

f]]1,2.4]triazin-7-yl)-5-cyano-3.,4-dihyvdroxytetrahydrofuran-2-

yvl)methoxy)(phenoxy)phosphoryl)-L-alaninate
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[00388] Chét trung gian T17 dugc tao ra theo cach tuwong tw nhu chét trung gian A2,
ngoai trir chat trung gian T16 (408 mg, 0,808 mmol) dugc st dung thay cho chét trung
gian Al. LCMS: MS m/z = 653,2 va 653,2 [M+1], tr = 0,997 phut va 1,01 phut.
[00389] Hop chit 44 dugc tao ra theo cach tuong tu nhu Hop chét 13, ngoai trr chét
trung gian T17 (431 mg, 0,662 mmol) dugc st dung thay cho chét trung gian A2. Hn
hop ddng phan khong d6i quang 1:1 duge phan 1ap bang sic ky cot st dung metanol
10% trong diclometan 1am hdn hop dung méi rira giai. Hon hop chét ddng phén 1ap thé:
LCMS: MS m/z = 613,2 va 613,2 [M+1], tr = 0,859 phut va 0,870 phut; 'H NMR
(400 MHz, Methanol-d4) & 7,88 (d, J = 7,0 Hz, 1H), 7,32 (dt, J = 8,7, 7,0 Hz, 2H), 7,24
—7,13 (m, 3H), 6,9.8 —6,84 (m, 2H), 4,83 —4,75 (m, 2H), 4,41 (ddd, J = 11,5, 5,4, 2,3 Hz,
2H), 4,35 — 4,27 (m, 1H), 4,20 (dt, J = 14,0, 5,5 Hz, 1H), 3,90 — 3,77 (m, 1H), 2,45 —
2,34 (m, 2H), 2,07 - 1,90 (m, 6H), 1,89 — 1,79 (m, 2H), 1,25 (ddd, J = 17,4, 7,1, 1,1 Hz,
3H); *'P NMR (162 MHz, Metanol-d4) & 3,67.

[00390] Hop chét 44 dugc tinh ché thém bang HPLC diéu ché (c6t Gemini 5 um NX-
C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0% trong nudc) dé tach cac
ddng phan riéng 1¢.

[00391] Pinh 1 (44a) (ddng phén rira giai nhanh hon): LCMS: MS m/z = 613,2 [M+1],
tr = 0,86 phut; 'H NMR (400 MHz, Methanol-d4) & 7,87 (s, 1H), 7,31 (t, ] = 7,8 Hz,
2H), 7,20 — 7,12 (m, 3H), 6,98 — 6,88 (m, 2H), 4,83 — 4,75 (m, 2H), 4,46 — 4,37 (m, 2H),
4,32 (ddd, J = 10,7, 5,7, 3,7 Hz, 1H), 4,22 (t, ] = 5,4 Hz, 1H), 3,88 — 3,75 (m, 1H), 2,40
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(ddt, 7 =9.,4, 7,2, 2,6 Hz, 2H), 2,09 — 1,78 (m, 9H), 1,23 (dd, J = 7,1, 1,2 Hz, 3H); 3'P
NMR (162 MHz, Metanol-d4) 6 3,70.

[00392] Pinh 2 (44b) (dbng phan rira gidi cham hon): LCMS: MS m/z = 613,2 [M+1],
tr = 0,87 phﬁt; "H NMR (400 MHz, Methanol-d4) 7,89 (s, 1H), 7,38 — 7,29 (m, 2H),
7,21 (dd, J=17,6, 1,1 Hz, 3H), 6,96 — 6,86 (m, 2H), 4,84 — 4,75 (m, 2H), 4,45 — 4,35 (m,
2H), 4,34 — 4,25 (m, 1H), 4,19 (s, 1H), 3,84 (dq, J = 9,8, 7,1 Hz, 1H), 2,42 — 2,32 (m,
2H), 2,04 — 1,81 (m, 8H), 1,28 (dd, J = 7,1, 1,1 Hz, 3H); *'P NMR (162 MHz, Metanol-
d4) 8 3,65.

Vi du 45: (2R,3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-y])-2-cyano-5-
((((((S)-1-ox0-1-(spiro[3.3]heptan-2-yloxy)propan-2-

yDamino)(phenoxy)phosphoryloxy)methyDtetrahydrofuran-3,4-diyl diacetate

o O
J I e

[00393] Hop chét 45 duoc tao ra theo cach twong tu nhu Vi du 30, ngoai trir hop chét
44 (50 mg, 0,082 mmol) duoc sir dung thay cho 29. Hn hop chét ddng phan lap thé:
LCMS: MS m/z = 697,2 va 697,2 [M+1], tr = 0,975 phut va 0,990 phut; 'H NMR
(400 MHz, Methanol-d4) ¢ 7,87 (d, J = 4,4 Hz, 1H), 7,31 (ddd, J = 15,5, 8,8, 7,3 Hz,
2H), 7,17 (q,J = 7,5 Hz, 3H), 6,96 — 6,81 (m, 2H), 6,26 (dd, J = 33,3, 5,9 Hz, 1H), 5,56
(ddd, J=17.9, 5,9, 4,2 Hz, 1H), 4,85 — 4,75 (m, 1H), 4,64 (ddt, J = 9,6, 3,9, 1,9 Hz, 1H),
4,48 —4,32 (m, 2H), 3,81 (ddd, J = 26,1, 9,5, 7,1 Hz, 1H), 2,43 — 2,35 (m, 2H), 2,16 (dd,
J=12,8,2,0 Hz, 6H), 2,08 — 1,77 (m, 7H), 1,33 — 1,24 (m, 2H); 3'P NMR (162 MHz,
Metanol-ds) 6 3,54 (d, J= 11,9 Hz).

[00394] Hop chét 45 dugc tinh ché thém bing HPLC diéu ché (c6t Gemini 5 um NX-
C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0% trong nuéc) dé tach cac
d6ng phan riéng 1é.

[00395] Dinh 1 (45a) (ddng phan rira giai nhanh hon): LCMS: MS m/z = 697,2 [M+1],
tr = 0,98 phut; 'H NMR (400 MHz, Methanol-d4) & 7,86 (s, 1H), 7,37 — 7,29 (m, 2H),
7,19 (dq, J=28,1, 1,1 Hz, 3H), 6,98 — 6,89 (m, 2H), 6,30 (d, ] = 6,0 Hz, 1H), 5,57 (dd, J
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=6,0, 4,2 Hz, 1H), 4,83 — 4,73 (m, 1H), 4,65 (dq, ] = 3,8, 1,7 Hz, 1H), 4,49 — 4,34 (m,
2H), 3,77 (dd, 1 =9,2, 7,1 Hz, 1H), 2,45 - 2,31 (m, 2H), 2,15 (d, ] = 12,5 Hz, 6H), 2,05
—1,77 (m, 8H), 1,18 (dd, J = 7,1, 1,2 Hz, 3H); *'P NMR (162 MHz, Metanol-ds) & 3,63.
[00396] Dinh 2 (45b) (ddng phan rira gidi cham hon): LCMS: MS m/z = 697,2 [M+1],
tr = 1,00 phat; 'H NMR (400 MHz, Methanol-d4) & 7,87 (s, 1H), 7,29 (dd, J = 8,7,
7,1 Hz, 2H), 7,17 (dt, J = 8,0, 1,1 Hz, 3H), 6,87 (s, 2H), 6,21 (d, J= 5,9 Hz, 1H), 5,55
(dd,J=5,9,4,3 Hz, 1H), 4,84 — 4,76 (m, 1H), 4,62 (dd, J=3,9, 1,7 Hz, 1H), 4,42 — 4,27
(m, 2H), 3,84 (dd, /=9,8, 7,1 Hz, 1H), 2,45 — 2,33 (m, 2H), 2,16 (d, J= 13,2 Hz, 6H),
2,07 —1,77 (m, 8H), 1,28 (dd, J=7,1, 1,1 Hz, 3H); *'P NMR (162 MHz, Metanol-ds) &
3,54.

Vi du 46: 2R,3R.,4R,5R)-2-(4-aminopyrrolo[2.1-f][1,2,4]triazin-7-yl)-2-cyano-5-

((((((S)-1-0x0-1-(spiro][3.3]heptan-2-yloxy)propan-2-

yDamino)(phenoxy)phosphoryl)oxy)methyltetrahydrofuran-3,4-diyl bis(2-

methylpropanoate)
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[00397] Hop chat 46 duoc tao ra theo cdch trong tw nhu Vi du 14, ngoai trir 44 (54 mg,
0,078 mmol) dugc sir dung thay cho A3. Hn hop chét dong phén lap thé: LCMS: MS
m/z="753,4va753,4 [M+1], tr = 1,12 phat va 1,13 phut; '"H NMR (400 MHz, Methanol-
d4)6 7,87 (d,J=1,4 Hz, 1H), 7,37 — 7,25 (m, 2H), 7,24 — 7,13 (m, 3H), 6,97 — 6,81 (m,
2H), 6,25 (dd, J = 36,6, 5,9 Hz, 1H), 5,58 (td, J = 5,6, 3,7 Hz, 1H), 4,80 (dt, J = 18,8,
7,4 Hz, 1H), 4,68 — 4,58 (m, 1H), 4,49 — 4,34 (m, 2H), 3,81 (ddd, J = 23,0, 9,5, 7,1 Hz,
1H), 2,73 — 2,59 (m, 2H), 2,44 — 2,34 (m, 2H), 2,07 — 1,77 (m, &8H), 1,32 — 1,16 (m,
15H); *'P NMR (162 MHz, Metanol-ds) & 3,53.

[00398] Hop chét 46 duoc tinh ché thém bang HPLC diéu ché (cot Gemini 5 um NX-
C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0% trong nudc) dé tach cac

d6ng phan riéng 1é.
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[00399] Pinh 1 (46a) (ddng phan rira giai nhanh hon): LCMS: MS m/z = 753,2 [M+1],
tr = 1,14 phut; 'H NMR (400 MHz, Methanol-d4) & 7,87 (s, 1H), 7,39 — 7,27 (m, 2H),
7,26 — 7,05 (m, 3H), 6,91 (s, 2H), 6,30 (d, J = 5,9 Hz, 1H), 5,58 (dd, ] = 5.9, 3,8 Hz,
1H), 4,78 (p, ] = 7,4 Hz, 1H), 4,65 (dd, J = 3,8, 2,0 Hz, 1H), 4,49 — 4,35 (m, 2H), 4,12
(dd, J=24,1, 5,3 Hz, 1H), 3,87 — 3,74 (m, 1H), 3,65 — 3,45 (m, 1H), 2,66 (dp, J = 23,0,
7,0 Hz, 2H), 2,45 — 2,34 (m, 2H), 2,10 — 1,56 (m, 8H), 1,35 — 1,18 (m, 15H); 3'P NMR
(162 MHz, Metanol-ds) 6 3,63.

[00400] Pinh 2 (46b) (dong phan rira gidi chdm hon): LCMS: MS m/z = 753,2 [M+1],
tr = 1,00 phat; 'H NMR (400 MHz, Methanol-d4) & 7,87 (s, 1H), 7,29 (dd, J = 8,7,
7,0 Hz, 2H), 7,17 (d, ] = 7,8 Hz, 3H), 6,91 — 6,80 (m, 2H), 6,21 (d, J = 5,8 Hz, 1H), 5,57
(dd, J=5,9, 3,7 Hz, 1H), 4,61 (dd, J = 4,1, 1,8 Hz, 2H), 4,40 (pd, ] = 11,1, 4,2 Hz, 2H),
4,19-4,03 (m, 1H), 3,90 — 3,79 (m, 1H), 3,62 — 3,45 (m, 1H), 2,67 (dp, J =24,1, 7,0 Hz,
2H), 2,39 (td, J = 12,5, 12,0, 7,1 Hz, 2H), 2,09 — 1,77 (m, 8H), 1,36 — 1,19 (m, 15H);
3P NMR (162 MHz, Metanol-ds) & 3,48.

Chit trung gian P1: 1-propyl L-alaninate hydrochloride

1. T3P, NMM
HO N
>/,__~\~ 1-propanol
O NH - _\—o R
0~ | V)
7< o) 2. HCI, dioxane O NH,

P1

[00401] Dung dich dugc khudy (fert-butoxycarbonyl)-L-alanine (7,5 g, 39,6 mmol) va
1-propanol (2,74 g, 36,6 mmol) trong diclometan kho (50 mL) dugc thém N-
methylmorpholine (12,1 mL, 110 mmol), 4-(dimethylamino)pyridine (90 mg,
0,73 mmol) va axit tri-propylphosphonic anhydrit mach vong (T3P, 26,2 mL, 50% trong
ethyl acetate) & 0°C trong mdi truong argon. Hon hop phan tng sau d6 dugce khudy &
nhiét 6 phong trong 2 gid. Hon hop phan tmg dugc rira bang nudce (2 x 50 mL), va mot
14n bang nude mudi (50 mL), siy kho qua magie sulfate, loc qua 16p gel silica day 3 cm,
duoc rira bang diclometan bd sung. Céc chit hitu co két hop dugc cb dic duéi ap sudt
giam va dugc sdy khé trong chan khong cao.

[00402] Sau d6, phan can dugc hoa tan trong 30 mL HC1 4M trong 1,4-dioxan va hdn

hop phan tng duoc khudy ¢ nhiét do phong trong 2 gio, co dic dudi ap suét giam va
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ddng chung cét bang toluen thu dugc san phdm dugc sdy kho trong chan khong cao
trong 1 gio. Phan cin di duge sir dung ma khong can tinh ché thém. '"H NMR (400 MHz,
DMSO-de): 6 8,62 (s rong, 3H), 4,20 - 4,01 (m, 3H), 1,67 - 1,57 (m, 2H), 1,42 (d, J =
7,2 Hz, 3H), 0,91 (t, J="7,2 Hz, 3H).

Chét trung gian P2: 1-propyl (28)-2-[[(4-tert-butylphenoxy)-(2,3.4,5.6-

pentafluorophenoxv)phosphoryljamino]propanoate

F'
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[00403] Dung dich phét pho (V) oxychloride (0,572 g, 6,14 mmol) trong diclometan
(20 mL) trong moi truong argon dugce thém 4-tert-butylphenol (0,922 g, 6,14 mmol) &
- 78°C. N,N-diisopropylethylamine (1,07 mL, 6,14 mmol) trong 5 phuat. Sau 15 phut,
phan Gng dugc dé nong dén 0°C. 1-propyl L-alaninate hydrochloride (1,03 g,
6,14 mmol) dugc thém vao. N,N-diisopropylethylamine (2,14 mL, 12,3 mmol) trong 5
phut. Sau 30 phut, 2,3,4,5,6-pentafluorophenol (1,13 g, 6,14 mmol) dugc thém vao.
N, N-diisopropylethylamine (1,07 mL, 6,14 mmol) trong 5 phut. Sau 15 phut, hdn hop
phan tng dugc dé néng dén nhiét d6 phong. Sau 30 phut, phan tng duge axit héa bang
axit axetic bing cach sir dung gidy pH. Phan tng dugc rira bang nuée (50 mL). Cac chat
hiru co duge 1am kho bing natri sulfate, loc va ¢ dac. San pham dugc tinh ché bing sic
ky trén gel silica (ethyl acetate 0-20% trong hexane) dé thu duoc P2, 1-propyl (2S)-2-
[[(4-tert-butylphenoxy)-(2,3,4,5,6-pentafluorophenoxy)phosphoryl]amino]propanoate.
LCMS: MS m/z=1041,1 [2M+Na*].

Vi du 47: 1-propyl (2S)-2-[[[2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-5-cyano-3,4-dihydroxy-tetrahydrofuran-2-yljmethoxy-(4-
tert-butylphenoxy)phosphoryljamino]propanoate
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[00404] Hon dich 1-propyl (2S)-2-[[(4-tert-butylphenoxy)-(2,3,4,5,6-
pentafluorophenoxy)phosphoryl]amino]propanoate (0,332 g, 0,554 mmol),
(3aR,4R,6R,6aR)-4-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-6-(hydroxymethyl)-2,2-
dimethyltetrahydrofuro[3,4-d][1,3]dioxole-4-carbonitrile ~ (duwgc didu ché theo
W02017049060, 0,184 g, 0,554 mmol) va magie clorua (0,057 g, 0,594 mmol) trong
acetonitrile (10 mL) trong moi truong argon dugc thém N,N-diisopropylethylamine
(0,10 mL, 0,594 mmol) & nhiét do phong. Sau 10 phut, phan 1’mg dugc dun nong dén
50°C. Sau 2 gio, phan ung dugc 1am ngudi dén nhiét d6 phong, pha loing bang ethyl
acetate va céc chét hitu co dugc rira bang nudc, sdy kho qua natri sunfat, loc va ¢ dic
g thu dugc  l-propyl  (2S)-2-[[[(3aR,4R,6R,6aR)-4-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-4-cyano-2,2-dimethyl-6,6a-dihydro-3aH-furo[3,4-d][1,3]dioxol-
6-yllmethoxy-(4-tert-butylphenoxy)phosphoryl]Jamino]propanoate. LCMS: MS m/z =
657,2 [M+H"].

[00405] 1-Propyl (2S)-2-[[[(3aR,4R,6R,6aR)-4-(4-aminopyrrolo[2,1-f][1,2,4]triazin-
7-yl)-4-cyano-2,2-dimethyl-6,6a-dihydro-3aH-furo[3,4-d][ 1,3]dioxol-6-yl|methoxy-
(4-tert-butylphenoxy)phosphoryljamino]propanoate dugc duwa vao tetrahydrofuran
(2 mL) va axit clohydric ddm dac (11,7 M, 0,400 mL, 4,66 mmol) dugc thém vao. Sau
2 gid, phan tng dugc pha lodng véi ethyl acetate va trung hoa bang dung dich natri
bicacbonat chita nudc bao hoa. Cac 16p dugc tach ra, va cac chét hitu co dugc rira béng

nudce, dung dich natri clorua chira nudc bao hoa, say kho trén natri sunfat, dugc loc va
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¢d diic. Cac san phim duoc tach bang sic ky HPLC (acetonitrile 0-100% trong nudc) dé
thu duge hop chit mong muén theo d& muc.

[00406] Dinh 1: Hop chit 47a (Ddng phan rira giai thir nhat): LCMS: MS m/z = 617,2
[M+H']. '"H NMR (400 MHz, Methanol-ds) & 7,87 (s, 1H), 7,35 — 7,23 (m, 2H), 7,11 —
7,00 (m, 2H), 7,00 — 6,88 (m, 2H), 4,81 (d, J = 5,5 Hz, 1H), 4,50 — 4,36 (m, 2H), 4,32
(ddd, J=11,0, 5,6, 3,7 Hz, 1H), 4,19 (t, J= 5,5 Hz, 1H), 4,12 - 3,94 (m, 2H), 3,84 (dq,
J=9,1,7,1 Hz, 1H), 1,73 — 1,54 (m, 2H), 1,29 (s, 9H), 1,28 — 1,21 (m, 3H), 0,93 (t, /=
7,4 Hz, 3H). 3'P NMR (162 MHz, Metanol-ds) & 3,70 (s).

[00407] Pinh 2: Hop chit 47b Ddng phan rtra giai thir hai: LCMS: MS m/z = 617,2
[M+H*]. '"H NMR (400 MHz, Methanol-ds) & 7,89 (s, 1H), 7,35 — 7,25 (m, 2H), 7,12 —
7,00 (m, 2H), 6,97 — 6,90 (m, 2H), 4,82 (d, J= 5,4 Hz, 1H), 4,45 — 4,35 (m, 2H), 4,35 —
4,25 (m, 1H), 4,19 (t, J= 5,6 Hz, 1H), 4,10 — 3,95 (m, 2H), 3,93 — 3,82 (m, 1H), 1,67 —
1,55 (m, 2H), 1,32 — 1,28 (m, 12H), 0,92 (t, J = 7,4 Hz, 3H). 3'P NMR (162 MHz,
Metanol-ds) 6 3,67 (s).

Vi du 48: (2R,3R.,4R,5R)-2-(4-aminopyrrolo]2,1-f][1,2,4]triazin-7-yl)-S-((((4-(tert-

butyl)phenoxvy)(((S)-1-oxo0-1-propoxypropan-2-yl)amino)phosphoryDoxy)methyl)-

2-cyvanotetrahydrofuran-3,4-diyl bis(2-methylpropanoate)

[00408] Hop chét 48 duoc tao ra theo cach twong tu nhu hop chat 14, ngoai trir hop
chét 48 duoc sir dung thay cho hop chét 13. Cac dong phan riéng 1¢ cia Hop chat 48
duoc phan tach bang HPLC diéu ché (cot Gemini 5 um NX-C18 110A LC 100x30 mm,
gradient acetonitrile 95% dén 0% trong nuéc).

[00409] Dinh 1: Hop chit 48a: Ddng phén rira giai tht nhat: LCMS: MS m/z = 757,3
[M+H*]. 'TH NMR (400 MHz, Methanol-ds) & 7,88 (d, J=2,9 Hz, 1H), 7,38 — 7,25 (m,
2H), 7,09 (ddd, J= 10,3, 8,7, 1,3 Hz, 2H), 6,95 — 6,83 (m, 2H), 5,56 (ddd, J = 6,0, 3,8,
2,7 Hz, 1H), 4,51 — 4,34 (m, 2H), 4,15 — 3,93 (m, 2H), 3,84 (ddd, J = 38,2, 9,4, 7,1 Hz,
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1H), 2,76 — 2,56 (m, 2H), 1,71 — 1,55 (m, 2H), 1,34 — 1,09 (m, 24H), 0,93 (q, J=7,4 Hz,
3H). 3P NMR (162 MHz, Metanol-ds) & 3,57 (s).

[00410] Pinh 2: Hop chit 48b: Pdng phan rira giai thit hai: LCMS: MS m/z = 757,3
[M+H"]. 'TH NMR (400 MHz, Methanol-ds) § 7,88 (s, 1H), 7,32 — 7,26 (m, 2H), 7,10 —
7,04 (m, 2H), 6,92 — 6,84 (m, 2H), 6,16 (d, J = 5,9 Hz, 1H), 5,57 (dd, J= 5.9, 3,7 Hz,
1H), 4,70 — 4,56 (m, 1H), 4,48 — 4,32 (m, 2H), 4,11 — 3,97 (m, 2H), 3,89 (dq, J= 9,9,
7,1 Hz, 1H), 2,67 (dp, J= 24,1, 7,0 Hz, 2H), 1,64 (hept, J= 6,9 Hz, 2H), 1,36 — 1,22 (m,
21H), 1,20 (d, J= 7,0 Hz, 6H), 0,94 (t, J = 7,4 Hz, 3H). >'P NMR (162 MHz, Metanol-
ds) § 3,57 3,51 (m).

Chit trung gian P3: cyclobutyl L-alaninate hydrochloride

1.T3P, NMM

HO N

}__< cyclobutanol

O NH ., < >0 S

0 >_\

%«o 2. HCI, dioxane O NH,
P3

[00411] Dung dich dugc khudy (tert-butoxycarbonyl)-L-alanine (4,91 g, 26,0 mmol)
va cyclobutanol (1,70 g, 23,6 mmol) trong diclometan kho (50 mL) dugc thém N-
methylmorpholine (7,78 mL, 70,7 mmol), 4-(dimethylamino)pyridine (57,6 mg,
0,47 mmol) va axit tri-propylphosphonic anhydrit mach vong (T3P, 16,8 mL, 50% trong
ethyl acetate, 28,3 mmol) & 0°C trong méi trudng argon. Hon hop phan tmg sau d6 duge
khudy & nhiét do phong trong 2 gid. Hon hop phan Gng dugc rira bang nuée (2 x 50 mL),
va mot 1an bang nuéc mudi (50 mL), sdy kho qua magie sulfate, loc qua 16p gel silica
day 3 cm, dugc rra béng diclometan bd sung. Céc chét hiru co két hop dugc cd dic dudi
ap sudt giam va duogc sdy kho trong chan khong cao qua dém.

[00412] Sau do, phﬁn can dugce hoa tan trong 30 mL HCI 4M trong 1,4-dioxan va hén
hop phan tng dugc khudy ¢ nhiét do phong trong 2 gid, co dic dudi ap sudt giam va
ddng chung cét bing toluen thu dwoc san pham duge sy kho trong chin khong cao
trong 1 gid. Phin cin dd dugc sir dung ma khong can tinh ché thém. '"H NMR (400 MHz,
DMSO-ds) 6 8,38 (s rong, 3H), 5,01 (pd, /=17.5, 7,1, 0,9 Hz, 1H), 4,08 (q, /= 7,2 Hz,
1H), 2,40 — 2,22 (m, 2H), 2,07 (dqd, J = 12,6, 10,0, 7,9 Hz, 2H), 1,87 — 1,70 (m, 1H),
1,70 - 1,54 (m, 1H), 1,39 (d, J= 7,2 Hz, 3H).
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Chét trung gian P4: cyclobutyl (2S) -2 - [[(4-tert-butylphenoxy) - (2,3.4,5,6-

pentafluorophenoxy) phosphoryl] amino] propanoat

F
E F
J\n/o /@/k F F POCI3, DIEA O\r(?\ 0 F
Cl'HgN + + N—P-0
S U HO HO F D/ H L F
F

[00413] Dung dich phét pho (V) oxychloride (0,534 g, 5,73 mmol) trong diclometan
(20 mL) trong moi truong argon dugce thém 4-tert-butylphenol (0,769 g, 5,12 mmol) &
- 78°C. N,N-diisopropylethylamine (1,0 mL, 5,73 mmol) trong 5 phut. Sau 15 phut, phan
g dugc dé nong dén 0°C. Cyclopropyl L-alaninate hydrochloride (1,03 g, 6,14 mmol)
dugc thém vao. N,N-diisopropylethylamine (2,0 mL, 11,5 mmol) trong 5 phut. Sau 30
phtt, 2,3,4,5,6-pentafluorophenol (1,054 g, 5,73 mmol) dugc thém vao. N,N-
diisopropylethylamine (1,0 mL, 5,73 mmol) trong 5 phuat. Sau 15 phut, phdn tng duoc
dé nong dén nhiét d6 phong. Sau 30 phut, phan Gng duge axit héa bang axit axetic bing
cach st dung gidy pH. Phan tng duoc rira bing nudc (50 mL). Céc chit hitu co dugc
lam kho b?mg natri sulfate, loc va c6 dac. San phém P4 duoc tinh ché béng sic ky trén
gel silica (ethyl acetate 0-20% trong hexane) dé thu dugc cyclobutyl (28)-2-[[(4-tert-
butylphenoxy)-(2,3,4,5,6-pentafluorophenoxy)phosphoryl]amino]propanoate. LCMS:
MS m/z =521,8 [M+H"].

Vi du 49: cyclobutyl (2S) -2 - [[[(2R, 3S, 4R, 5R) -5- (4-aminopyrrolo [2,1-f] [1.2,4]
triazin-7-yl) - 5-xyano-3.4-dihydroxy-tetrahydrofuran-2-yl] metoxy- (4-t ert-

butylphenoxy) phosphoryl] amino] propanoat
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[00414] Hon dich cyclobutyl (2S)-2-[[(4-tert-butylphenoxy)-(2,3,4,5,6-
pentafluorophenoxy)phosphoryl]amino]propanoate (0,292 g, 0,477 mmol),
(3aR,4R,6R,6aR)-4-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-6-(hydroxymethyl)-2,2-
dimethyltetrahydrofuro[3,4-d][1,3]dioxole-4-carbonitrile  (duoc diéu ché theo
W02017049060, 0,158 g, 0,477 mmol) va magie clorua (0,049 g, 0,511 mmol) trong
acetonitrile (10 mL) trong moi trudng argon duge thém N, N-diisopropylethylamine (89
uL, 0,511 mmol) & nhiét d6 phong. Sau 10 phut, phan tng dugc dun néng dén 50°C.
Sau 2 gid, phan ung dugc 1dm ngudi dén nhiét d6 phong, pha lodng bang ethyl acetate
va cac chét hitu co dugc rira béng nudc, séy khé qua natri sunfat, loc va cd déc dé thu
dugc cyclobutyl (25)-2-[[[(3aR,4R,6R,6aR)-4-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-
yl)-4-cyano-2,2-dimethyl-6,6a-dihydro-3aH-furo[3,4-d][ 1,3 ]dioxol-6-ylJmethoxy-(4-
tert-butylphenoxy)phosphorylJamino]propanoate. LCMS: MS m/z = 668,9 [M+H"].
[00415] Cyclobutyl (25)-2-[[[(3aR,4R,6R,6aR)-4-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-4-cyano-2,2-dimethyl-6,6a-dihydro-3aH-furo[3,4-d][ 1,3 ]dioxol-
6-yllmethoxy-(4-tert-butylphenoxy)phosphoryl]amino]propanoate dugc dua vao trong
tetrahydrofuran (2 mL) va axit hydrochloric dam ddc (11,7 M, 0,400 mL, 4,66 mmol)
duoc thém. Sau 2 gid, phan Gng dwoc pha lodng v6i ethyl acetate va trung hoa bang
dung dich natri bicacbonat chira nuéc bao hoa. Cac 16p dugc tach ra, va cac chét hitu co
dugc rira béng nudc, dung dich natri clorua chita nuéc béo hoa, séy kho trén natri sunfat,

duoc loc va ¢d diac. San phidm duoge tinh ché bang sic ky HPLC (acetonitrile 0-100%
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trong nudc) dé thu duoc hop chit mong muébn theo d& muc dudi dang hdn hop dong
phan 1ap thé. LCMS: MS m/z = 628,8 [M+H"].
Vi du 50: 2R,3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yD)-S-((((4-(tert-

butyD)phenoxy)(((S)-1-oxo0-cyclobutoxypropan-2-

yl)amino)phosphoryl)oxy)methyl)-2-cyanotetrahydrofuran-3,4-diyl bis(2-

methylpropanoate)

[00416] Hop chat 50 dugce tao ra theo cch twong tur nhu hop chét 14, ngoai trir hop
chit 49 dugc st dung thay cho hop chit 13. Cac ddng phan riéng 1é ctia Hop chat 50
duogc phan tach bang HPLC diéu ché (cot Gemini 5 um NX-C18 110A LC 100x30 mm,
gradient acetonitrile 95% dén 0% trong nudc).

[00417] Pinh 1: Dong phan rira giai thir nhat Hop chat 50a: LCMS: MS m/z = 768,8
[M+H*]. 'H NMR (400 MHz, Methanol-ds) & 7,88 (d, J=2,7 Hz, 1H), 7,38 — 7,31 (m,
2H), 7,13 — 7,05 (m, 2H), 6,97 — 6,84 (m, 2H), 6,28 (d, J = 5,9 Hz, 1H), 5,56 (dd, J =
5,9, 3,8 Hz, 1H), 4,77 — 4,57 (m, 2H), 4,41 (s, 1H), 3,82 — 3,69 (m, 1H), 2,66 (dt, J =
22,2, 7,0 Hz, 1H), 2,39 — 2,21 (m, 2H), 2,11 — 1,90 (m, 2H), 1,86 — 1,74 (m, 1H), 1,72
— 1,56 (m, 1H), 1,38 — 1,06 (m, 24H). 3'P NMR (162 MHz, Metanol-ds) § 3,53 (s).
[00418] Pinh 2: Ddng phan rira giai tha hai Hop chat 50b: LCMS: MS m/z = 768,8
[M+H*]. 'TH NMR (400 MHz, Methanol-ds) § 7,88 (d, J= 2,9 Hz, 1H), 7,38 — 7,25 (m,
2H), 7,09 (ddd, J = 10,3, 8,7, 1,3 Hz, 2H), 6,95 — 6,83 (m, 2H), 5,56 (ddd, J = 6,0, 3,8,
2,7 Hz, 1H), 4,51 — 4,34 (m, 2H), 4,15 — 3,93 (m, 2H), 3,84 (ddd, J = 38,2, 9,4, 7,1 Hz,
1H), 2,76 — 2,56 (m, 2H), 1,71 — 1,55 (m, 2H), 1,34 — 1,09 (m, 24H), 0,93 (q, /= 7,4 Hz,
3H). *'P NMR (162 MHz, Metanol-ds) & 3,57 (s).

Chét trung sian P5: cyclobutyl ((4-(cyclopropyl)phenoxy)(perfluorophenoxy)

phosphoryl)-L-alaninate
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[00419] Dung dich phosphorus (V) oxychloride (0,878 mL, 5,73 mmol) trong
diclometan (20 mL) trong moi trudong argon dugc thém cyclopropylphenol (0,769 g,.
5,73 mmol) & -78°C. N,N-diisopropylethylamine (1,0 mL, 5,73 mmol) trong 5 phut. Sau
15 phut, phan tng dugc dé nong dén 0°C. Cyclopropyl L-alaninate hydrochloride
(1,03 g, 6,14 mmol) duge thém vao. N,N-diisopropylethylamine (2,0 mL, 11,5 mmol)
trong 5 phut. Sau 30 phut, 2,3,4,5,6-pentafluorophenol (1,054 g, 5,73 mmol) dugc thém
vao. N,N-diisopropylethylamine (1,0 mL, 5,73 mmol) trong 5 phuat. Sau 15 phut, phan
g dwoc dé néng dén nhiét d6 phong. Sau 30 phut, phan ing dugc axit héa bing axit
axetic bang cach sir dung gidy pH. Phan tmg dugc rira bang nude (50 mL). Céc chit hitu
co dugc 1am kho bang natri sulfate, loc va ¢6 dic. San pham duoc tinh ché bang sic ky
trén gel silica (ethyl acetate 0-20% trong hexane) dé thu dugc cyclobutyl (2S)-2-
[[(cyclopropylbutylphenoxy)-(2,3,4,5,6-
pentafluorophenoxy)phosphoryl]amino]propanoate. LCMS: MS m/z = 505,8 [M+H"].
Vi du 51: cyclobutyl (2S)-2-[[[(2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-

f]11,2.4]triazin-7-yl)-5-cyano-3,4-dihydroxy-tetrahydrofuran-2-yljmethoxy-

(cyclopropyvlphenoxy)phosphoryllamino]propanoate
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[00420] Hdn dich cyclobutyl (25)-2-[[(cyclopropylphenoxy)-(2,3,4,5,6-
pentafluorophenoxy)phosphoryl]amino]propanoate (0,314 g, 0,546 mmol),
(3aR,4R,6R,6aR)-4-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-6-(hydroxymethyl)-2,2-
dimethyltetrahydrofuro[3,4-d][1,3]dioxole-4-carbonitrile  (dugc didu ché theo
W02017049060, 0,181 g, 0,546 mmol) va magie clorua (0,057 g, 0,601 mmol) trong
acetonitrile (10 mL) trong mdi truong argon dugc thém N, N-diisopropylethylamine (105
uL, 0,601 mmol) & nhiét do phong. Sau 10 phut, phan ing dugc dun néng dén 50°C.
Sau 2 gid, phan tng duge 1am ngudi dén nhiét dd phong, pha lodng bang ethyl acetate
va céac chit hitu co duge rira bang nudc, sy khd qua natri sunfat, loc va c6 dic dé thu
duoc cyclobutyl (2S)-2-[[[(3aR,4R,6R,6aR)-4-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-
yl)-4-cyano-2,2-dimethyl-6,6a-dihydro-3aH-furo[3,4-d][1,3]dioxo0l-6-yl|methoxy-
(cyclopropylphenoxy)phosphoryl]amino]propanoate. LCMS: MS m/z = 652,8 [M+H"].
[00421] Cyclobutyl (25)-2-[[[(3aR,4R,6R,6aR)-4-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-4-cyano-2,2-dimethyl-6,6a-dihydro-3aH-furo[3,4-d][ 1,3 ]dioxol-
6-ylJmethoxy-(cyclopropylphenoxy)phosphoryl]amino]propanoate dugc dua vao trong
tetrahydrofuran (2 mL) va axit hydrochloric dam dac (11,7 M, 0,400 mL, 4,66 mmol)
dugc thém. Sau 2 gio, phan Gtng dugc pha lodng vdi ethyl acetate va trung hoa bang
dung dich natri bicacbonat chira nude bao hoa. Cac 16p duge tach ra, va céc chét hitu co
duoc rra bé‘mg nudce, dung dich natri clorua chtra nude bédo hoa, séy kho trén natri sunfat,

duogc loc va cb dic. Cac san phdm dugc tach bang sic ky HPLC (acetonitrile 0-100%
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trong nude) dé thu duoc hop chit mong mudn theo dé muc. Céc ddng phan riéng 1é ctia
Hop chét 51 duoc phén tach bang HPLC diéu ché (c6t Gemini 5 um NX-C18 110A LC
100x30 mm, gradient acetonitrile 95% dén 0% trong nudc).

[00422] Dinh 1: Ddng phan rira giai thir nhat Hep chat 51a: LCMS: MS m/z = 612,8
[M+H']. 'H NMR (400 MHz, Methanol-ds) & 7,87 (s, 1H), 7,04 — 6,96 (m, 4H), 6,93 (s,
2H), 4,90 (d, ] = 12,9 Hz, 1H), 4,78 (d, J = 5,4 Hz, 1H), 4,46 — 4,35 (m, 2H), 4,31 (ddd,
J=10,8, 5,6, 3,5 Hz, 1H), 4,20 (t, ] = 5,4 Hz, 1H), 3,85 — 3,73 (m, 1H), 2,30 (dddd, ] =
14,9, 9,9, 5,3, 2,6 Hz, 2H), 2,11 — 1,95 (m, 2H), 1,88 (tt, ] = 8,4, 5,1 Hz, 1H), 1,84 —
1,72 (m, 1H), 1,64 (qt, J = 10,5, 8,1 Hz, 1H), 1,34 — 1,15 (m, 3H), 0,99 — 0,89 (m, 2H),
0,68 — 0,56 (m, 2H). 3'P NMR (162 MHz, Metanol-ds) & 3,69 (s).

[00423] Pinh 2: Ddng phén rira giai thir hai Hop chat 51b: LCMS: MS m/z = 612,8
[M+H*]. 'H NMR (400 MHz, Methanol-ds) & 7,89 (s, 1H), 7,10 — 7,00 (m, 2H), 7,04 —
6,87 (m, 4H), 4,98 — 4,83 (m, 2H), 4,80 (d, J = 5,4 Hz, 1H), 4,45 — 4,34 (m, 2H), 4,33 -
4,23 (m, 1H), 4,19 (t, J = 5,6 Hz, 1H), 3,83 (dg, J = 9,8, 7,1 Hz, 1H), 2,35 — 2,21 (m,
1H), 2,09 — 1,93 (m, 1H), 1,88 (tt, ] = 8,4, 5,0 Hz, 1H), 1,84 — 1,70 (m, 1H), 1,71 — 1,54
(m, 1H), 1,30 — 1,22 (m, 1H), 1,28 (dd, J = 7,1, 1,1 Hz, 3H), 1,02 — 0,89 (m, 2H), 0,70
— 0,56 (m, 2H). >'P NMR (162 MHz, Metanol-ds) & 3,70 — 3,65 (m).

Vi du 52: 2R,3R,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yD)-5-((((4-

(cyclopropylphenoxy)(((S)-1-oxo-cyclobutoxypropan-2-

vl)amino)phosphorvloxy)methyl)-2-cyanotetrahydrofuran-3.,4-diyl bis(2-

methylpropanoate)

[00424] Hop chit 52 dugc tao ra theo cach twong tw nhu hop chét 14, ngoai trlr hop
chét 51 dwoc st dung thay cho hop chét 13. Cac dong phan riéng 1é cia Hop chat 52
duogc phan tach bang HPLC diéu ché (cot Gemini 5 um NX-C18 110A LC 100x30 mm,

gradient acetonitrile 95% dén 0% trong nudc).
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[00425] Dinh 1: Dong phan rira giai thir nhat Hop chat 52a: LCMS: MS m/z = 753,4
[M+H*]. '"H NMR (400 MHz, Methanol-ds) & 7,87 (s, 1H), 7,10 — 6,97 (m, 4H), 6,99 —
6,85 (m, 2H), 6,27 (d, J= 5,9 Hz, 1H), 5,56 (dd, J = 5,9, 3,8 Hz, 1H), 4,98 — 4,84 (m,
1H), 4,64 (dt, J= 5.7, 2,8 Hz, 1H), 4,41 (qdd, J= 11,5, 5,7, 3,6 Hz, 2H), 3,75 (dq, J =
9,2, 7,1 Hz, 1H), 2,66 (dhept, J = 21,0, 7,0 Hz, 2H), 2,35 — 2,23 (m, 2H), 2,12 — 1,94
(m, 2H), 1,89 (tt, J= 8,4, 5,0 Hz, 1H), 1,85 - 1,72 (m, 1H), 1,72 - 1,57 (m, 1H), 1,33 -
1,22 (m, 6H), 1,26 — 1,15 (m, 9H), 1,00 — 0,89 (m, 2H), 0,70 — 0,58 (m, 2H). 3!P NMR
(162 MHz, Metanol-ds) 6 3,55 (s).

[00426] Pinh 2: Pdng phan rira giai thir hai Hop chit 52b: LCMS: MS m/z = 753,4
[M+H']. '"H NMR (400 MHz, Methanol-ds) & 7,88 (s, 1H), 7,07 — 7,00 (m, 2H), 7,00 —
6,93 (m, 2H), 6,88 (d, /J=4,6 Hz, 1H), 6,82 (d, /J=4,6 Hz, 1H), 6,15 (d, J=5,9 Hz, 1H),
5,56 (dd, J=15,9, 3,7 Hz, 1H), 4,98 — 4,84 (m, 1H), 4,61 (qd, /= 3,8, 1,8 Hz, 1H), 4,39
(qdd, J= 114, 8,1, 3,8 Hz, 2H), 3,91 — 3,77 (m, 1H), 2,67 (dp, J = 22,7, 7,0 Hz, 2H),
2,38 -2,23 (m, 2H), 2,12 — 1,94 (m, 2H), 1,87 (ddt, J= 13,6, 10,3, 5,1 Hz, 1H), 1,82 -
1,71 (m, 1H), 1,71 — 1,53 (m, 1H), 1,34 — 1,22 (m, 9H), 1,20 (d, J = 7,0 Hz, 6H), 0,94
(ddd, J = 8,5, 4,3, 2,3 Hz, 2H), 0,69 — 0,53 (m, 2H). *'P NMR (162 MHz, Metanol-ds)
0 3,54 (s).

Vi du 53: 2R,3R.4R.5R)-2-(4-aminopyrrolo]2,1-f][1,2.4]triazin-7-yl)-2-cyano-5-

((((((S)-1-cyclobutoxy-1-oxopropan-2-yl)amino)(4-

cyclopropylphenoxy)phosphorylDoxy)methyDtetrahydrofuran-3,4-diyl diacetate

[00427] Hop chit 53 duogc tao ra theo cach tuwong tu nhu hop chét 14, ngoai trir hop
chét 51 duoc st dung thay cho hop chit 13 va anhydrit axetic duge st dung thay cho
anhydrit isobutyric. Cac ddng phén riéng 1é cia Hop chit 53 dugc phéan tach bing
HPLC diéu ché (cot Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile
95% dén 0% trong nudc).
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[00428] Dinh 1: Dong phan ria giai thir nhit Hop chéat 53a: LCMS: MS m/z = 696,8
[M+H"]. 'TH NMR (400 MHz, Methanol-ds) 8 7,86 (s, 1H), 7,10 — 6,98 (m, 4H), 6,92 (d,
J=1,0 Hz, 2H), 6,27 (d, J= 6,0 Hz, 1H), 5,55 (dd, /= 6,0, 4,2 Hz, 1H), 4,71 — 4,55 (m,
1H), 4,52 — 4,32 (m, 2H), 3,86 — 3,65 (m, 1H), 2,39 — 2,22 (m, 2H), 2,17 (s, 3H), 2,14
(s, 3H), 2,03 (dddd, J= 14,5, 9,8, 7,3, 5,0 Hz, 2H), 1,97 — 1,86 (m, 1H), 1,86 — 1,73 (m,
1H), 1,72 - 1,53 (m, 1H), 1,18 (dd, J= 7,2, 1,2 Hz, 3H), 1,01 — 0,88 (m, 2H), 0,70 —
0,57 (m, 2H). 3'P NMR (162 MHz, Metanol-ds) & 3,58 (s).

[00429] Pinh 2: Ddng phén rira giai thir hai Hop chéat 53b: LCMS: MS m/z = 696,8
[M+H*]. 'TH NMR (400 MHz, Methanol-ds) & 7,87 (s, 1H), 7,03 (dd, J = 8.8, 1,2 Hz,
2H), 6,96 (d, J = 8,7 Hz, 2H), 6,90 — 6,82 (m, 2H), 6,17 (d, J= 5,9 Hz, 1H), 5,54 (dd, J
=6,0, 4,2 Hz, 1H), 4,96 — 4,90 (m, 1H), 4,66 — 4,55 (m, 1H), 4,37 (dddd, J= 21,5, 11,5,
6,1, 3,8 Hz, 2H), 3,94 — 3,77 (m, 1H), 2,39 — 2,24 (m, 2H), 2,18 (s, 3H), 2,14 (s, 3H),
2,04 (s, 2H), 1,94 — 1,83 (m, 1H), 1,78 (q, /= 10,2 Hz, 1H), 1,72 — 1,55 (m, 1H), 1,28
(dd, J=17,2, 1,1 Hz, 3H), 0,95 (dd, J = 8,4, 2,0 Hz, 2H), 0,62 (dt, J = 5,1, 1,4 Hz, 2H).
3P NMR (162 MHz, Metanol-ds) § 3,59 (s).

Vi du 54: 2R,3R.4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-yl)-2-cyano-5-

((((((S)-1-cyclobutoxy-1-oxopropan-2-yl)amino)(4-

cyclopropylphenoxy)phosphoryl)oxy)methyl)tetrahydrofuran-3.4-diyl

dipropionate

[00430] Hop chét 54 duoc tao ra theo cach tuong tu nhu hop chét 14, ngoai trr hop
chét 51 dugc st dung thay cho hop chét 13 va anhydrit propionic dugc st dung thay cho
anhydrit isobutyric. Cac ddng phan riéng 1¢ ctia Hop chit 54 dugc phéan téch bang
HPLC diéu ché (c6t Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile
95% dén 0% trong nuéc).
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[00431] Dinh 1: Dong phén rira giai thit nhit Hop chét 54a: LCMS: MS m/z = 724,8
[M+H*]. 'TH NMR (400 MHz, Methanol-ds) & 7,87 (s, 1H), 7,12 — 6,98 (m, 4H), 6,91 (d,
J=3,6 Hz, 2H), 6,29 (d, J= 5,9 Hz, 1H), 5,57 (dd, J= 5,9, 4,1 Hz, 1H), 4,71 — 4,57 (m,
1H), 4,53 — 4,29 (m, 2H), 3,85 — 3,66 (m, 1H), 2,61 — 2,39 (m, 4H), 2,29 (dtt, J = 12,4,
4.8,2,6 Hz, 2H), 2,12 — 1,96 (m, 2H), 1,89 (ddd, J= 13,4, 8,5, 5,0 Hz, 1H), 1,84 — 1,73
(m, 1H), 1,63 (qt, J= 10,5, 8,0 Hz, 1H), 1,25 — 1,08 (m, 9H), 0,95 (dd, J = 8,5, 2,1 Hz,
2H), 0,64 (d, J= 6,6 Hz, 2H). *'P NMR (162 MHz, Metanol-ds) & 3,59 (s).

[00432] Dinh 2: Ddng phan ria giai thir hai Hop chat 54b: LCMS: MS m/z = 724,8
[M+H*]. 'H NMR (400 MHz, Methanol-ds) § 7,87 (s, 1H), 7,03 (dd, J = 8,8, 1,2 Hz,
2H), 6,96 (d, J= 8,7 Hz, 2H), 6,89 (d, J=4,7 Hz, 1H), 6,85 (d, J=4,7 Hz, 1H), 6,18 (d,
J=59Hz, 1H), 5,57 (dd, J=5,9, 4,1 Hz, 1H), 4,71 — 4,55 (m, 1H), 4,38 (qdd, J= 11,4,
6,0, 3,8 Hz, 2H), 3,94 — 3,69 (m, 1H), 2,57 — 2,36 (m, 4H), 2,36 — 2,19 (m, 2H), 2,04
(dtdd, J = 13,4, 12,2, 6,7, 3,7 Hz, 2H), 1,94 — 1,72 (m, 2H), 1,72 — 1,52 (m, 1H), 1,29
(dd, J=17.1, 1,1 Hz, 3H), 1,18 (dt, J= 17,6, 7,5 Hz, 6H), 1,00 — 0,86 (m, 2H), 0,71 —
0,54 (m, 2H). *'P NMR (162 MHz, Metanol-ds) & 3,57 (s).

Chét trung gian P6: cyclobutyl ((naphthalen-1-

vloxy)(perfluorophenoxy)phosphoryl)-L-alaninate

cl
F
Cl\%;o F )
J\rfo o F F POCI3, DIEA o\ﬂ/i\ o F
CHHN . O . N—B-G
F

[00433] Dung dich 1-dichlorophosphoryloxynaphthalene (0,925 g, 3,54 mmol) trong
diclometan (10 mL) trong moi truong argon dugc thém cyclobutyl L-alaninate
hydroclorua (0,451 g, 3,54 mmol). N,N-diisopropylethylamine (1,23 mL, 7,09 mmol)
trong 5 phuat. Sau 30 phut, 2,3,4,5,6-pentafluorophenol (625 mg, 3,54 mmol) dugc thém
vao. N,N-diisopropylethylamine (0,62 mL, 3,54 mmol) trong 5 phut. Sau 15 phut, phan
ng duoc dé néng dén nhiét 6 phong. Sau 30 phut, phan ting dugc axit hoa bang axit
axetic bang cach sir dung gidy pH. Phan tng dugc rira bang nude (50 mL). Cac chit hitu
co duoc lam kho béng natri sulfate, loc va co6 dac. San phém P6 dugc tinh ché b%mg sdc

ky trén gel silica (ethyl acetate 0-20% trong hexane) dé thu dugc cyclobutyl
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((naphthalen-1-yloxy)(perfluorophenoxy)phosphoryl)-L-alaninate. LCMS: MS m/z =
1052,3 [2M+Na'].
Chit trung gian P6a: cyclobutyl (((2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-

f1[1,2.4]triazin-7-y1)-5-cyano-3,4-dihydroxvtetrahydrofuran-2-

yl)methoxy)(naphthalen-1-yloxy)phosphoryl)-L-alaninate

[00434] Hdn dich cyclobutyl ((naphthalen-1-yloxy)(perfluorophenoxy)phosphoryl)-L-
alaninate (0,610 g, 1,07 mmol), (3aR,4R,6R,6aR)-4-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-y1)-6-(hydroxymethyl)-2,2-dimethyltetrahydrofuro[3,4-
d][1,3]dioxole-4-carbonitrile (dugc diéu ché theo W02017049060, 0,353 g, 1,07 mmol)
va magie clorua (0,101 g, 1,07 mmol) trong axetonitril (10 mL) trong mdi trudng argon
dugc thém N,N-diisopropylethylamine (204 ul, 1,17 mmol) & nhiét d¢ phong. Sau 10
phut, phan Gng duge dun néng dén 50°C. Sau 2 gid, phan tng dugc lam ngudi dén nhiét
d6 phong, pha lodng biang ethyl acetate va cac chat hitu co dugc rira bang nudc, say khd
qua natri sunfat, loc va ¢ dic dé thu dugc cyclobutyl ((((3aR,4R,6R,6aR)-6-(4-
aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-6-cyano-2,2-dimethyltetrahydrofuro(3,4-
d][1,3]dioxol-4-yl)methoxy)(naphthalen-1-yloxy)phosphoryl)-L-alaninate. LCMS: MS
m/z =662,8 [M+H"].
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[00435] Cyclobutyl ((((3aR,4R,6R,6aR)-6-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-
6-cyano-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)methoxy)(naphthalen-1-
yloxy)phosphoryl)-L-alaninate dugc dua vao trong acetonitrile (2mL) va axit
hydrochloric ddm ddc (11,7 M, 0,400 mL, 4,66 mmol) dugc thém. Sau 2 gid, phan Gng
duoc pha lodng vai ethyl acetate va trung hoa bang dung dich natri bicacbonat chira
nudc bdo hoa. Céc 16p dugc tach ra, va cac chét hitu co dugce rira béng nudc, dung dich
natri clorua chira nuée bdo hoa, sdy kho trén natri sunfat, dugc loc va c¢d dic. Cac san
pham dugc tach bang sic ky HPLC (acetonitrile 0-100% trong nuéc) dé thu duoc hop
chét mong mudn theo d& muc.

[00436] Céc ddng phén riéng 1& cia ChAt trung gian P6a dugc phén tich bing HPLC
didu ché (c6t Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95%
dén 0% trong nudc).

[00437] Pinh 1: Ddng phan rira giai thir nhit Chat trung gian P6a-1: LCMS: MS m/z
= 622,8 [M+H']. 'TH NMR (400 MHz, Methanol-ds) & 8,09 (dt, J = 8,4, 0,8 Hz, 1H),
7,93 - 7,85 (m, 1H), 7,82 (s, 1H), 7,70 (d, /= 8,2 Hz, 1H), 7,59 — 7,30 (m, 3H), 6,88 (d,
J=0,5Hz, 2H), 4,89 — 4,79 (m, 3H), 4,70 (d, /= 5,6 Hz, 1H), 4,41 (s, 3H), 4,21 (t, J =
5,4 Hz, 1H), 3,94 — 3,77 (m, 1H), 2,34 — 2,13 (m, 2H), 2,04 — 1,86 (m, 2H), 1,81 — 1,68
(m, 1H), 1,67 — 1,49 (m, 1H), 1,21 (dd, J = 7,1, 1,3 Hz, 2H). *'P NMR (162 MHz,
Metanol-ds) 0 3,97 (s).

[00438] Pinh 2: Ddng phan ria giai thi hai Chat trung gian P6a-2: LCMS: MS m/z
=622,8 [M+H"]. 'H NMR (400 MHz, Methanol-ds) & 8,20 — 8,08 (m, 1H), 7,86 (s, 2H),
7,74 — 7,65 (m, 1H), 7,53 (s, 2H), 7,46 (dt, J= 7,7, 1,3 Hz, 1H), 7,40 — 7,31 (m, 1H),
6,87 (d, J=4,5Hz, 1H), 6,83 (d, J = 4,6 Hz, 1H), 4,92 — 4,84 (m, 1H), 4,73 (d, J =
5,4 Hz, 1H), 4,54 — 4,29 (m, 3H), 4,22 (s, 1H), 3,93 (dq, J = 9,8, 7,0 Hz, 1H), 2,35 —
2,15 (m, 2H), 2,09 — 1,89 (m, 2H), 1,82 — 1,68 (m, 1H), 1,68 — 1,52 (m, 1H), 1,27 (dd,
J=1,1, 1,1 Hz, 3H). *'P NMR (162 MHz, Metanol-ds) 8 3,97 (s).

Vi du 55: 2R.3R.4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-2-cyano-5-

((((((S)-1-cyclobutoxy-1-oxopropan-2-yl)amino)(naphthalen-1-

yvloxy)phosphoryloxy)methyltetrahydrofuran-3.4-divl bis(2-methylpropanoate)
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[00439] Hop chét 55 duoc tao ra theo cich twong tw nhu hop chit 14, ngoai trir Chat
trung gian P6a duoc st dung thay cho hop chit 13. Cac ddng phan riéng 1é cua Hop
chét 55 duoc phén tach bing HPLC diéu ché (c6t Gemini 5 um NX-C18 110A LC
100x30 mm, gradient acetonitrile 95% dén 0% trong nudc).

[00440] Dinh 1: Ddng phan rira giai tha nhat Hop chat 55a: LCMS: MS m/z =1762,8
[M+H']. 'TH NMR (400 MHz, Methanol-ds) & 8,17 — 8,11 (m, 1H), 7,90 (dd, J = 7,0,
2,1 Hz, 1H), 7,80 (s, 1H), 7,73 — 7,68 (m, 1H), 7,54 (tt, /= 17,0, 5,3 Hz, 2H), 7,47 (dt, J
=17,6, 1,3 Hz, 1H), 7,39 (q, J= 17,9, 7,2 Hz, 1H), 6,86 (d, J= 0,9 Hz, 2H), 6,30 (d, J =
6,0 Hz, 1H), 5,62 (dd, J=5.9, 3,7 Hz, 1H), 4,81 (dd, J= 7.9, 7,0 Hz, 1H), 4,70 — 4,61
(m, 1H), 4,57 — 4,43 (m, 2H), 3,81 (dd, J=9,3, 7,1 Hz, 1H), 2,65 (dp, J = 23,0, 7,0 Hz,
2H), 2,33 - 2,14 (m, 2H), 2,03 — 1,84 (m, 2H), 1,80 — 1,67 (m, 1H), 1,67 — 1,50 (m, 1H),
1,24 (dd, J=9,9, 6,8 Hz, 6H), 1,20 — 1,14 (m, 9H). *!P NMR (162 MHz, Metanol-ds) &
3,76 (s).

[00441] Pinh 2: Ddng phén rira giai thir hai Hop chat 55b: LCMS: MS m/z = 762,8
[M+H*]. 'TH NMR (400 MHz, Methanol-ds) & 8,13 — 8,07 (m, 1H), 7,88 (d, J= 8,1 Hz,
1H), 7,82 (s, 1H), 7,69 (d, J= 8,2 Hz, 1H), 7,58 — 7,39 (m, 4H), 7,33 (t,J= 17,9 Hz, 1H),
6,77 — 6,70 (m, 2H), 6,20 (d, J= 5,9 Hz, 1H), 5,61 (dd, J=5.,9, 3,6 Hz, 1H), 4,65 (dt, J
=5,7,2,9 Hz, 1H), 4,55 — 4,37 (m, 2H), 3,93 (dq, /=9,9, 7,1 Hz, 1H), 2,66 (dp, J =
19,6, 7,0 Hz, 2H), 2,35 — 2,19 (m, 2H), 2,10 — 1,88 (m, 2H), 1,84 — 1,69 (m, 1H), 1,69
~ 1,55 (m, 1H), 1,29 — 1,22 (m, 9H), 1,20 (d, J = 7,0 Hz, 6H). *'P NMR (162 MHz,
Metanol-ds) 8 3,81 (s).

Chit trung gian P7: 3,3-dimethylbutyl L-alaninate hydroclorua

1. T3P, NMM
HQO N
2 ; 1-propanol h
@] «NH = Q 3
0 >—\
7< o) 2. HCI, dioxane O  NH,
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[00442] Dung dich dugc khudy (tert-butoxycarbonyl)-L-alanine (4,56 g, 24,1 mmol)
va 3,3-dimethylbutan-1-ol (2,2 g, 21,5 mmol) trong diclometan khd (50 mL) dugc thém
N-methylmorpholine (7,1 mL, 64,6 mmol), 4-(dimethylamino)pyridine (52,6 mg,
0,258 mmol) va axit tri-propylphosphonic anhydrit mach vong (T3P, 15,4 mL, 50%
trong ethyl acetate) & 0°C trong mdi trudng argon. Hén hop phan tmg sau d6 dugc khudy
& nhiét do phong trong 2 gid. Hn hop phan tng dugce rira bang nudce (2 x 50 mL), va
mdt 14n bang nudc mudi (50 mL), siy khd qua magie sulfate, loc qua 16p gel silica day
3 cm, duge rira bing diclometan b sung. Céc chét hiru co két hop duge co dic dudi ap
sut giam va duge sy kho trong chan khéng cao qua dém.

[00443] Sau d6, phan cin duge hoa tan trong 30 mL HCI 4M trong 1,4-dioxan va hdn
hop phan Gng duoc khudy & nhiét d6 phong trong 2 gid, cd dic dudi 4p sult giam va
ddng chung cit bang toluen thu dugc san phidm dugc siy khé trong chan khéng cao
trong 1 gid. Phén can da duoc st dung ma khong can tinh ché thém. 'H NMR (400 MHz,
DMSO-ds) 6 8,42 (s, 3H), 4,21 (qt, J= 11,0, 7,3 Hz, 2H), 4,06 (d, /= 7,2 Hz, 1H), 1,55
(t,J=17,3 Hz, 2H), 1,40 (d, J= 7,1 Hz, 3H), 0,93 (s, 9H).

Chét trung gian P8: 3.3-dimethylbutyl

((perfluorophenoxy)(phenoxy)phosphoryl)-L-alaninate
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[00444] Dung dich dichlorophosphoryloxybenzene (0,544 mL, 3,64 mmol) trong
diclometan (20 mL) & 0°C trong mdi truong argon 3,3-dimethylbutyl L-alaninate
hydroclorua (1,03 g, 6,14 mmol) dugc thém. N,N-diisopropylethylamine (1,27 mL,
7,29 mmol) trong 5 phut. Sau 30 phut, 2,3,4,5,6-pentafluorophenol (0,67 g, 7,29 mmol)

184



52286 185/370

dugc thém vao. N,N -diisopropylethylamine (0,64 mL, 3,64 mmol) dugc thém vao trong
5 phut. Sau 15 phut, phan tng dugc dé nong dén nhiét d6 phong. Sau 30 phit, phan tmg
duoc axit hoa bang axit axetic bang cach sir dung gidy pH. Phan tmg dugc rira bang
nuge (50 mL). Cac chit hiru co duoc 1am kho bang natri sulfate, loc va c6 ddc. San phim
duoc tinh ché bang sic ky trén gel silica (ethyl acetate 0-20% trong hexane) dé thu dugc
3,3-dimethylbutyl ((perfluorophenoxy)(phenoxy)phosphoryl)-L-alaninate. LCMS: MS
m/z =496,2 [M+H"].

Chit trung gian P8a: 3,3-dimethylbutyl ((((2R,3S.4R,5R)-5-(4-aminopyrrolo[2,1-

f][1.2.4]triazin-7-yl)-5-cyano-3.,4-dihydroxytetrahydrofuran-2-

yl)methoxy)(phenoxy)phosphoryl)-L-alaninate

[00445] HOn dich 3,3-dimethylbutyl ((perfluorophenoxy)(phenoxy)phosphoryl)-L-
alaninate (0,333 g, 0,471 mmol), (3aR,4R,6R,6aR)-4-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-y1)-6-(hydroxymethyl)-2,2-dimethyltetrahydrofuro(3,4-
d][1,3]dioxole-4-carbonitrile (dwgc diéu ché theo WO02017049060, 0,156 g,
0,471 mmol) va magie clorua (0,057 g, 0,601 mmol) trong axetonitril (10 mL) trong moi
truong argon dugce thém N, N-diisopropylethylamine (0,105 mL, 0,601 mmol) & nhiét d§
phong. Sau 10 phut, phan Gmg duge dun néng dén 50°C. Sau 2 gid, phan tng dugc lam
ngudi dén nhiét d6 phong, pha lodng bang ethyl acetate va cac chét hiru co duogc ria
bing nudc, siy khd qua natri sunfat, loc va c6 dic dé thu dugc 3,3-dimethylbutyl
((((3aR,4R,6R,6aR)-6-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-6-cyano-2,2-
dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)methoxy)(phenoxy)phosphoryl)-L-
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alaninate. San phém duoc tinh ché béng sic ky, ethyl acetate/hexane, san phém duoc
rira gi4i trong ethyl acetate tinh khiét. LCMS: MS m/z = 642,9 [M+H"].

[00446] 3,3-dimethylbutyl ((((3aR,4R,6R,6aR)-6-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-yl)-6-cyano-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-
yl)methoxy)(phenoxy)phosphoryl)-L-alaninate dugc dua vao trong tetrahydrofuran
(2 mL) va axit hydrochloric ddm dic (11,7 M, 0,400 mL, 4,66 mmol) dugc thém. Sau 2
gi0, phan tng dugc pha lodng véi ethyl acetate va trung hoa bang dung dich natri
bicacbonat chita nudc bdo hoa. Céc 16p duogc tach ra, va cac chét hitu co dugc rira b?mg
nudc, dung dich natri clorua chra nuée bao hoa, sdy khé trén natri sunfat, dugc loc va
cd dac. San phim Chét trung gian P8a duoc tinh ché bang sic ky HPLC (acetonitrile
0-100% trong nudc) dé thu dugc hop chat mong muén theo d& muc dudi dang hdn hop
d6ng phan. LCMS: MS m/z = 602,9 [M+H"]. 'H NMR (400 MHz, Methanol-ds) & 7,88
(d, J=17,2 Hz, 1H), 7,38 — 7,27 (m, 2H), 7,25 - 7,13 (m, 3H), 6,98 — 6,87 (m, 2H), 4,82
(d, J=5,3 Hz, 1H), 4,44 (dddd, J=17,1, 11,4, 5,7, 2,6 Hz, 2H), 4,33 (ddd, J= 11,0, 5,6,
3,9 Hz, 1H), 4,27 — 4,14 (m, 1H), 4,17 — 4,01 (m, 2H), 3,83 (dq, J= 9,1, 7,3 Hz, 1H),
1,56 — 1,44 (m, 2H), 1,34 — 1,13 (m, 3H), 0,92 (d, J= 5,5 Hz, 9H). *'P NMR (162 MHz,
Metanol-ds) & 3,55 (s).

Vi du 56: (2R,3R.,4R,5R)-2-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yD)-2-cyano-5-
((((((S)-1-(3,3-dimethylbutoxy)-1-oxopropan-2-

yvl)amino)(phenoxy)phosphoryDoxy)methyl)tetrahydrofuran-3,4-diyl bis(2-

methylpropanoate)

[00447] Hop chit 56 dwoc tao ra theo cach twong tu nhu hop chét 14, ngoai trir Chét
trung gian P8a dugc st dung thay cho hop chét 13. Cac ddng phén riéng 1é ciia Hop
chit 56 duoc phan tach bang HPLC diéu ché (cot Gemini 5 um NX-C18 110A LC

100x30 mm, gradient acetonitrile 95% dén 0% trong nudéc).
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[00448] Dinh 1: Ddng phén ria giai thir nhit Hop chit 56a: LCMS: MS m/z = 742,8
[M+H*]. 'TH NMR (400 MHz, Methanol-ds) & 7,87 (s, 1H), 7,33 (dd, J = 8,7, 7,1 Hz,
2H), 7,23 - 7,14 (m, 3H), 6,91 (s, 2H), 6,30 (d, J= 5,8 Hz, 1H), 5,59 (dd, J=5.9, 3,8 Hz,
1H), 4,65 (dd, J= 3,7, 2,2 Hz, 1H), 4,53 — 4,36 (m, 2H), 4,19 — 4,03 (m, 2H), 3,81 (dt,
J=9,3, 7,2 Hz, 1H), 2,66 (dp, J = 22,4, 7,0 Hz, 2H), 1,51 (t, J= 7,4 Hz, 2H), 1,25 (dd,
J=19,9, 7,0 Hz, 6H), 1,20 (ddd, J = 7,0, 3,8, 1,4 Hz, 9H), 0,92 (s, 9H). 3'P NMR
(162 MHz, Metanol-ds) 6 3,51 (s).

[00449] Dinh 2: Pdng phan rira giai thir hai Hop chat 56b: LCMS: MS m/z = 742,8
[M+H"].

Chét trung gian P9: benzyl ((4-(tert-

butyl)phenoxy)(perfluorophenoxy)phosphoryl)-L-alaninate

F
0v© 3 F POCI5, DIEA
C|H3N + + ——
0 HO HO F
F

N F
: 0 F
0 I
\ﬂ/\u_'?_o F
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[00450] Dung dich phosphorus (V) oxyclorua (0,711 mL, 4,64 mmol) trong

diclometan (100 mL) trong mdi trudong argon dugc thém 4-fers-butylphenol (0,696 g,
4,64 mmol) ¢ -78°C. N,N-diisopropylethylamine (0,808 mL, 4,84 mmol) trong 5 phut.
Sau 15 phut, phan tng duoc dé néng dén 0°C. Benzyl L-alaninate hydroclorua thuong
mai (1,00 g, 4,64 mmol) dugc thém. N,N-diisopropylethylamine (1,62 mL, 9,27 mmol)
trong 5 phut. Sau 30 phut, 2,3,4,5,6-pentafluorophenol (0,853 g, 9,27 mmol) dugc thém
vao. N,N-diisopropylethylamine (0,808 mL, 4,64 mmol) trong 5 phut. Sau 15 phut, phan
tng duge dé nong dén nhiét do phong. Sau 30 phut, phan tng duoc axit hoa bang axit
axetic bang cach sir dung gidy pH. Phan tmg dugc rira bang nuéce (50 mL). Cac chat hitu
co duoc lam kho béng natri sulfate, loc va c6 dac. San phém P9 duogc tinh ché béng sdc

ky trén gel silica (ethyl acetate 0-20% trong hexane) dé thu dugc benzyl ((4-(tert-
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butyl)phenoxy)(perfluorophenoxy)phosphoryl)-L-alaninate. 'H NMR (400 MHz,
DMSO-ds) 6 7,42 — 7,27 (m, TH), 7,17 - 7,07 (m, 2H), 6,92 (ddd, J= 13,5, 10,0, 3,1 Hz,
1H), 5,11 (d, J = 3,6 Hz, 2H), 4,05 (dddd, J = 15,6, 9,2, 7,2, 4,7 Hz, 1H), 3,33 (s, 1H),
1,33 (dd, J=17,1, 1,1 Hz, 3H), 1,26 (d, J= 2,3 Hz, 9H). *'P NMR (162 MHz, Metanol-
ds) 3 0,48 (s), 0,40 (s). F NMR (376 MHz, DMSO-d) & -153,36 —-153,88 (m, 2F), -
160,33 (tdd, J=24,1, 13,8, 3,3 Hz, 1F), -163,13 (tdd, J = 23,6, 19,3, 4,0 Hz, 2F).

Vi du 57: Benzyl (((2R,3S.4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-yI)-5-

cyano-3.4-dihydroxytetrahydrofuran-2-yl)methoxy)(4-(tert-

butyl)phenoxy)phosphoryl)-L-alaninate

R F
. F F
o H Q MgCl,
Pubd F e

[00451] Hdn dich benzyl ((4-(tert-butyl)phenoxy)(perfluorophenoxy)phosphoryl)-L-
alaninate (0,305 g, 0,546 mmol), (3aR,4R,6R,6aR)-4-(4-aminopyrrolo[2,1-
f][1,2,4]triazin-7-y1)-6-(hydroxymethyl)-2,2-dimethyltetrahydrofuro[3,4-

d][1,3]dioxole-4-carbonitrile (dwgc didu ché theo WO02017049060, 0,181 g,
0,546 mmol) va magie clorua (0,057 g, 0,594 mmol) trong axetonitril(10 mL) trong mdi
truong argon dugce thém N, N-diisopropylethylamine (0,105 mL, 0,601 mmol) & nhiét do
phong. Sau 10 phut, phan tmg duge dun néng dén 50°C. Sau 2 gid, phan tng dugc lam

ngudi dén nhiét dd phong, pha lodng bang ethyl acetate va cac chit hitu co duge rira
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bing nudc, sy khd qua natri sunfat, loc va c& dic dé thu dugc benzyl
((((3aR,4R,6R,6aR)-6-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-6-cyano-2,2-
dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)methoxy)(4-(tert-
butyl)phenoxy)phosphoryl)-L-alaninate. LCMS: MS m/z = 705,2 [M+H"].

[00452] Benzyl ((((3aR,4R,6R,6aR)-6-(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl)-6-
cyano-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-yl)methoxy)(4-(tert-
butyl)phenoxy)phosphoryl)-L-alaninate dugc dua vao trong tetrahydrofuran (2 mL) va
axit hydrochloric ddm dac (11,7 M, 0,400 mL, 4,66 mmol) dugc thém. Sau 2 gid, phan
tng dugc pha lodng v6i ethyl acetate va trung hoa bang dung dich natri bicacbonat chira
nude bdo hoa. Cac 16p duoc tach ra, va cac chét hitu co dugc rira bing nudc, dung dich
natri clorua chira nudc bao hoa, séy kho trén natri sunfat, dugc loc va c6 déc. San phém
dwoc tinh ché bang sic ky HPLC (acetonitrile 0-100% trong nuéc) dé thu dugc Hop
chit 57 theo d& muc dudi dang hdn hop ddng phan 14p thé. LCMS: MS m/z = 665,2
[M+H*']. '"H NMR (400 MHz, Methanol-ds) & 7,87 (d, J= 3,9 Hz, 1H), 7,39 — 7,22 (m,
7H), 7,13 — 6,98 (m, 2H), 6,98 — 6,88 (m, 2H), 5,17 — 5,02 (m, 2H), 4,79 (t, J = 5,5 Hz,
1H), 4,43 —4,33 (m, 2H), 4,32 - 4,20 (m, 1H), 4,17 (td, J= 5,6, 2,7 Hz, 1H), 4,00 — 3,84
(m, 1H), 1,36 — 1,22 (m, 12H). *'P NMR (162 MHz, Metanol-ds) & 3,70 (s).

Vi du 58: 2R.3R.,4R,5R)-2-(4-aminopyrrolo[2.1-f][1,2.4]triazin-7-yD)-S-((((((S)-1-
(benzyloxy)-1-oxopropan-2-yl)amino)(4-(tert-

butyl)phenoxy)phosphoryl)oxy)methyl)-2-cyanotetrahvdrofuran-3.4-diyl bis(2-

methylpropanoate)

[00453] Hop chit 58 duoc tao ra theo cach twong tu nhu hop chit 14, ngoai trir hop
, chit 57 duoc st dung thay cho hop chét 13. San phim Hgp chit 58 thu duoc 12 hdn hop
ddng phan lap thé. LCMS: MS m/z = 805,3 [M+H*]. 'H NMR (400 MHz, Methanol-ds)
67,87 (d, J=0,9 Hz, 1H), 7,33 (dddt, /= 8,4, 6,6, 5,5, 1,7 Hz, 6H), 7,28 — 7,21 (m, 1H),
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7,05 (ddt, J=17,6, 6,3, 1,3 Hz, 2H), 6,92 — 6,82 (m, 2H), 6,27 (d, J= 6,0 Hz, 0,5H), 6,17
(d, J=5,9 Hz, 0,5H), 5,55 (td, J=5,7, 3,7 Hz, 1H), 5,17 — 5,05 (m, 2H), 4,58 (ddd, J=
5,7, 3,8, 2,1 Hz, 1H), 4,44 — 4,25 (m, 2H), 3,90 (ddd, J= 34,9, 9,6, 7,1 Hz, 1H), 2,76 —
2,56 (m, 2H), 1,40 — 1,11 (m, 24H). 3'P NMR (162 MHz, Metanol-ds) & 3,51 (s).
Vi du 59: cyclobutylmethyl (28)-2-[[[(2R,3S,4R,5R)-5-(4-aminopyrrolo[2,1-

f][1.2.4]triazin-7-y1)-5-cyano-3,4-dihydroxy-tetrahydrofuran-2-yljmethoxy-(4-

tert-butylphenoxy)phosphoryllamino]propanoate

[00454] Hop - chit nay duoc didu ché tir cyclobutylmethyl —((4-(tert-
butyl)phenoxy)(perfluorophenoxy) phosphoryl)-L-alaninate (50 mg, 0,09 mmol) theo
quy  trinh  danh cho Vi du 13. Cyclobutylmethyl ((4-(tert-
butyl)phenoxy)(perfluorophenoxy)phosphoryl)-L-alaninate ~ dwoc  didu ché tir
cyclobutylmethyl L-alaninate theo quy trinh danh cho Chét trung gian H2.
Cyclobutylmethyl L-alaninate dugc diéu ché tir cyclobutylmethanol theo quy trinh
chung danh cho Chét trung gian H1. LCMS: MS m/z = 643,6 [M+1], tr = 0,94 phut,
643,6 [M+1], 0,96 phit; Hé théng LC: Agilent 1260 Infinity Il HPLC; Hé théng MS:
G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung moi:
axetonitril vdi axit axetic 0,1%, nudc véi axit axetic 0,1%; Gradien: 0-1,00 phut
acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile
100-10% & 2 pL/phat. Hén hop ddng phan: 'H NMR (400 MHz, Methanol-ds) 5 7,88
(d, J=17,0 Hz, 1H), 7,32 (t, J = 8,5 Hz, 2H), 7,11 (dd, J = 8,8, 1,3 Hz, 1H), 7,06 (dd, J
= 8,8, 1,3 Hz, 1H), 6,98 — 6,90 (m, 2H), 4,81 (t, J= 5,3 Hz, 1H), 4,47 — 4,36 (m, 2H),
4,32 (ddd, /=10,9, 5,9, 3,9 Hz, 1H), 4,19 (t, /= 5,5 Hz, 1H), 4,10 — 3,96 (m, 2H), 3,87
(ddd, J= 12,3, 9.4, 7,0 Hz, 1H), 2,65 — 2,54 (m, 1H), 2,08 — 1,97 (m, 2H), 1,96 — 1,82
(m, 2H), 1,81 — 1,71 (m, 2H), 1,30 (d, J = 4,3 Hz, 9H). *'P NMR (162 MHz, Metanol-
ds) 8 3,82 (br s).
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Vi du 60: [2R,3R.,4R,5R)-5-(4-aminopyrrolo]2,1-f][1,2.4]triazin-7-yD-2-[[(4-tert-
butylphenoxy)-[[(1S)-2-(¢yclobutylmethoxy)-1-methyl-2-0xo0-

ethyllamino]phosphorylloxymethyl]-5-cyano-4-(2-

methylpropanovloxy)tetrahydrofuran-3-yl] 2-methylpropanoate

[00455] Hop chét nay dugc didu ché tir Vi du 59 (10 mg, 0,02 mmol) theo quy trinh
danh cho Vi du 14. LCMS: MS m/z = 783,8 [M+1], tr = 1,19 phut, 783,8 [M+1], tr =
1,21 phut; Hé théng LC: Agilent 1260 Infinity II HPLC; Hé thdng MS: G6124B Single
Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung mdi: axetonitril v§i axit
axetic 0,1%, nudc véi axit axetic 0,1%; Gradien: 0-1,00 phut acetonitrile 10% -100%,
1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile 100-10% & 2 pL/phut. Hoén
hop d@)ng phan: '"H NMR (400 MHz, Methanol-ds) 5 7,88 (d, J=2,7 Hz, 1H), 7,34 (d, J
= 8,6 Hz, 1H), 7,29 (d, J = 8,6 Hz, 1H), 7,09 (ddd, J = 10,4, 8,7, 1,3 Hz, 2H), 6,94 —
6,85 (m, 2H), 6,28 (d, J= 6,0 Hz, 0,5H), 6,17 (d, J= 5,9 Hz, 0,5H), 5,56 (ddd, J = 6,3,
3,8, 2,6 Hz, 1H), 4,67 — 4,59 (m, 1H), 4,48 — 4,35 (m, 2H), 4,04 (qdd, J = 10,9, 8,2,
6,7 Hz, 2H), 3,86 (ddd, J= 32,8, 9,5, 7,2 Hz, 1H), 2,75 — 2,54 (m, 3H), 2,10 — 1,96 (m,
2H), 1,97 — 1,83 (m, 2H), 1,83 — 1,71 (m, 2H), 1,31 — 1,19 (m, 24H). 3P NMR
(162 MHz, Metanol-ds) 6 3,66 (s).

Vi du 61: 3,3-dimethylbutyl (25)-2-[[[(2R,3S,4R.5R)-5-(4-aminopyrrolo[2,1-

f1]1.2.4]triazin-7-yl)-5-cyano-3.4-dihydroxy-tetrahyvdrofuran-2-yljmethoxy-(4-

tert-butylphenoxy)phosphoryljJamino]propanoate
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[00456] Hop chit nay duogc didu ché tir 3,3-dimethylbutyl ((4-(tert-butyl)phenoxy)
(perfluorophenoxy)phosphoryl)-L-alaninate (50 mg, 0,09 mmol) theo quy trinh danh
cho Vi du 13. 3,3-dimethylbutyl ((4-(tert-butyl)phenoxy)
(perfluorophenoxy)phosphoryl)-L-alaninate dugc diéu ché tir 3,3-dimethylbutyl L-
alaninate theo quy trinh danh cho Chét trung gian H2. 3,3-dimethylbutyl L-alaninate
duoc diéu ché tir 3,3-dimethylbutan-1-ol theo quy trinh chung danh cho Chét trung gian
H1. LCMS: MS m/z = 659,7 [M+1], tr = 1,01 phut, 659,7 [M+1], tr = 1,02 phut; H¢
théng LC: Agilent 1260 Infinity Il HPLC; Hé théng MS: G6124B Single Quad; Cot:
Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung moi: axetonitril v&i axit axetic 0,1%,
nudc véi axit axetic 0,1%; Gradien: 0-1,00 phut acetonitrile 10% -100%, 1,00-1,35 phut
acetonitrile 100%, 1,35-1,36 phut acetonitrile 100-10% & 2 puL/phtt. Hon hop ddng
phan: 'TH NMR (400 MHz, Methanol-ds) & 7,88 (d, J = 7,9 Hz, 1H), 7,32 (dd, J = 10,5,
8,7 Hz, 2H), 7,14 — 7,03 (m, 2H), 6,98 — 6,90 (m, 2H), 4,81 (d, J = 5,4 Hz, 1H), 4,43
(ddd, J = 14,0, 10,7, 5,7 Hz, 2H), 4,32 (tt, J= 10,9, 5,9 Hz, 1H), 4,20 — 4,06 (m, 3H),
3,85 (ddd, /= 13,2, 9,4, 7,0 Hz, 1H), 1,52 (q, J = 7,4 Hz, 2H), 1,35 — 1,23 (m, 13H),
0,92 (d, J= 5,2 Hz, 8H). *'P NMR (162 MHz, Metanol-ds) & 3,85 (s).

Vi du 62: [2R.3R,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-y1)-2-[[(4-tert-
butylphenoxy)-[[(18)-2-(3,3-dimethylbutoxy)-1-methyl-2-oxo-

ethyllamino]phosphorylloxymethyl]-5-cyano-4-(2-

methvlpropanoyloxy)tetrahydrofuran-3-yl] 2-methylpropanoate
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[00457] Hop chit nay duoc diéu ché tir Vi du 61 (10 mg, 0,02 mmol) theo quy trinh
danh cho Vi du 14. LCMS: MS m/z = 799,9 [M+1], tr = 1,24 phut, 799,9 [M+1], tr =
1,25 phat; Hé théng LC: Agilent 1260 Infinity Il HPLC; Hé théng MS: G6124B Single
Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung mdi: axetonitril véi axit
axetic 0,1%, nudc vai axit axetic 0,1%; Gradien: 0-1,00 phut acetonitrile 10% -100%,
1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile 100-10% & 2 uL/phut. Hon
hop déng phan: 'H NMR (400 MHz, Methanol-ds) & 7,87 (d, J = 4,6 Hz, 1H), 7,38 —
7,32 (m, 1H), 7,32 — 7,25 (m, 1H), 7,13 — 7,03 (m, 2H), 6,94 — 6,84 (m, 2H), 6,28 (d, J
= 5,9 Hz, 0,5H), 6,15 (d, /= 5,9 Hz, 0,5H), 5,57 (dd, J=5,9, 3,7 Hz, 1H), 4,68 — 4,58
(m, 1H), 4,41 (tdd, J=11,4, 5,9, 2,8 Hz, 2H), 4,21 — 4,07 (m, 2H), 3,83 (ddd, J= 30,2,
9,4, 7,1 Hz, 1H), 2,66 (dtd, J = 21,7, 7,0, 3,2 Hz, 2H), 1,54 (dt, J = 13,2, 7,5 Hz, 2H),
1,33 — 1,15 (m, 24H), 0,93 (d, J= 7,8 Hz, 9H). *'P NMR (162 MHz, Metanol-d4) & 3,68
(s).

Vi du 63: ethyl (25)-2-[[[(3aR.4R,6R.6aR)-4-(4-aminopyrrolof2,1-f][1,2,4]triazin-
7-y1)-4-cyano-2,2-dimethyl-6,6a-dihydro-3aH-furo[3.,4-d][1,3]dioxol-6-

yvllmethoxy-(4-isopropylphenoxy)phosphoryllamino]propanoate

[00458] Hop  chit nay  dwoc  diéu  ché  tir  ethyl ((4-
isopropylphenoxy)(perfluorophenoxy)phosphoryl)-L-alaninate (50 mg, 0,14 mmol)
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theo quy trinh danh cho Vi du 13. Ethyl ((4-
isopropylphenoxy)(perfluorophenoxy)phosphoryl)-L-alaninate dugc diéu ché tir ethyl
L-alaninate va 4-isopropylphenol theo quy trinh danh cho Chét trung gian H2.

[00459] Cac ddng phan riéng 1¢ cia hop chét 63 dugc phén tich bing HPLC diéu ché
(cot Gemini 5 um NX-C18 110A LC 100x30 mm, gradient acetonitrile 95% dén 0%
trong nuadc).

[00460] Ddng phén rira giai tht nhat Hop chat 63a: LCMS: MS m/z = 589,5 [M+1],
tr = 0,82 phut; Hé thong LC: Agilent 1260 Infinity Il HPLC; Hé théng MS: G6124B
Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung moi: axetonitril voi
axit axetic 0,1%, nudc véi axit axetic 0,1%; Gradien: 0-1,00 phut acetonitrile 10% -
100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile 100-10% ¢&
2 pL/phut. "H NMR (400 MHz, Methanol-ds) § 7,87 (s, 1H), 7,14 (d, J = 8,5 Hz, 2H),
7,09 -7,01 (m, 2H), 6,93 (d, /= 1,1 Hz, 2H), 4,80 (d, /= 5.4 Hz, 1H), 4,67 (s, 1H), 4,48
- 4,38 (m, 2H), 4,32 (dd, J = 10,3, 5,8 Hz, 1H), 4,20 (t, J= 5,5 Hz, 1H), 4,11 (qd, J =
7,1, 1,3 Hz, 2H), 3,86 — 3,77 (m, 1H), 2,88 (p, J = 6,9 Hz, 1H), 1,29 — 1,13 (m, 11H).
3P NMR (162 MHz, Metanol-ds) & 3,88 (s).

[00461] Ddng phan rira giai thir hai Hop chat 63b: LCMS: MS m/z = 589,5 [M+1], tr
= 0,84 phut; Hé théng LC: Agilent 1260 Infinity Il HPLC; Hé théng MS: G6124B Single
Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung mdi: axetonitril v6i axit
axetic 0,1%, nudc véi axit axetic 0,1%; Gradien: 0-1,00 pht acetonitrile 10% -100%,
1,00-1,35 phut acetonitrile 100%, 1,35-1,36 pht acetonitrile 100-10% & 2 pL/phuat. 'H
NMR (400 MHz, Methanol-ds) 6 7,89 (s, 1H), 7,22 — 7,02 (m, 4H), 6,98 — 6,87 (m, 2H),
4,81 (d, J=5,4 Hz, 1H), 4,67 (s, 1H), 4,44 — 4,34 (m, 2H), 4,33 — 4,25 (m, 1H), 4,19 (t,
J=5,5Hz, 1H), 4,16 — 4,03 (m, 2H), 3,86 (dd, J = 9,6, 7,1 Hz, 1H), 2,94 — 2,83 (m,
1H), 1,29 (dd, J=7,1, 1,0 Hz, 3H), 1,28 — 1,14 (m, 8H). *'P NMR (162 MHz, Metanol-
ds) 6 3,88 (s).

Vi du 64: [2R.3R.,4R.,5R)-5-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-yl)-S-cyano-2-

[T11(1S)-2-ethoxy-1-methyl-2-o0x0-ethyl]amino]-(4-isopropvlphenoxy)phosphoryl] -

oxymethyl]-4-(2-methylpropanoyloxy)tetrahydrofuran-3-yl] 2-methylpropanoate
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[00462] Hop chét nay duoc diéu ché tir Vi du 63 (10 mg, 0,02 mmol) theo quy trinh
danh cho Vi du 14. LCMS: MS m/z = 729,7 [M+1], tr = 1,09 phut, 729,7 [M+1], tr =
1,10 phut; Hé théng LC: Agilent 1260 Infinity II HPLC; Hé thdng MS: G6124B Single
Quad; Cét: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung madi: axetonitril véi axit
axetic 0,1%, nudc vai axit axetic 0,1%; Gradien: 0-1,00 phut acetonitrile 10% -100%,
1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phtit acetonitrile 100-10% & 2 pL/pht. Hén
hop déng phan: '"H NMR (400 MHz, Methanol-ds) & 7,88 (d, J=1,6 Hz, 1H), 7,21 —
7,04 (m, 4H), 6,95 - 6,81 (m, 2H), 6,28 (d, J=5,9 Hz, 0,5H), 6,17 (d, J= 5,9 Hz, 0,5H),
5,57 (ddd, J= 5,3, 3,8, 1,2 Hz, 1H), 4,91 (s, 2H), 4,68 — 4,58 (m, 1H), 4,41 (tdd, J =
15,2, 7,7, 4,2 Hz, 2H), 4,11 (dqd, J = 9,8, 7,1, 3,1 Hz, 2H), 3,86 (dd, J = 9,7, 7,0 Hz,
0,5H), 3,76 (dd, J=9,0, 7,0 Hz, 0,5H), 2,94 — 2,82 (m, 1H), 2,74 — 2,59 (m, 2H), 1,32
—1,14 (m, 22H). 3'P NMR (162 MHz, Metanol-ds) & 3,73 (s).

Vi du 65: spiro[3.3]heptan-2-yl (25)-2-[[[(2R.,3S.4R,5R)-5-(4-aminopyrrolo[2,1-

f1]1,2.4]triazin-7-y1)-5-cyano-3,4-dihydroxy-tetrahydrofuran-2-yljmethoxy-(4-

tert-butylphenoxy)phosphoryllamino]propanoate

[00463] Hop chét nay duoc phén lap tir cing mot hdn hop phan tng nhu trong Vi du
29. LCMS: MS m/z = 669,7 [M+1], tr = 1,00 phut; Hé thdng LC: Agilent 1260 Infinity
II HPLC; H¢ théng MS: G6124B Single Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x
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2,1 mm; Dung mdi: axetonitril véi axit axetic 0,1%, nudc voi axit axetic 0,1%; Gradien:
0-1,00 phut acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut
acetonitrile 100-10% & 2 pL/phut. Péng phén riéng 1é: 'TH NMR (400 MHz, Methanol-
ds) 8 7,87 (s, 1H), 7,34 — 7,27 (m, 2H), 7,09 — 7,01 (m, 2H), 6,94 (d, J= 1,1 Hz, 2H),
4,83 — 4,75 (m, 2H), 4,46 — 4,36 (m, 2H), 4,32 (ddd, J= 10,8, 5,6, 3,7 Hz, 1H), 4,18 (t,
J=5,5Hz, 1H), 3,79 (dt, J=9,3, 7,1 Hz, 1H), 2,40 (ddd, J = 10,1, 7,2, 3,2 Hz, 2H),
2,07 — 1,93 (m, 6H), 1,90 — 1,80 (m, 2H), 1,29 (d, J = 2,5 Hz, 9H), 1,24 (dd, J = 17,2,
1,2 Hz, 3H). *'P NMR (162 MHz, Metanol-ds) & 3,85 (s).

Vi du 66: [2R,3R.,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-y])-2-[[(4-tert-
butylphenoxy)-[[(1S)-1-methyl-2-0x0-2-spiro[3.3]heptan-2-yloxy-

ethyllamino]phosphorylloxymethyl]-5-cyano-4-(2-

methylpropanovloxy)tetrahydrofuran-3-yl] 2-methylpropanoate

[00464] Hop chit nay duoc diéu ché tir Vi du 65 (11 mg, 0,02 mmol) theo quy trinh
danh cho Vi du 14. LCMS: MS m/z = 809,9 [M+1], tr = 1,24 phut, 809,9 [M+1], tr =
1,26 phut; Hé théng LC: Agilent 1260 Infinity Il HPLC; Hé théng MS: G6124B Single
Quad; Cot: Kinetix 2,6 u C18 100A, 50 mm x 2,1 mm; Dung moi: axetonitril véi axit
axetic 0,1%, nudc véi axit axetic 0,1%; Gradien: 0-1,00 phit acetonitrile 10% -100%,
1,00-1,35 phut acetonitrile 100%, 1,35-1,36 phut acetonitrile 100-10% & 2 uL/phut. 'H
NMR (400 MHz, Methanol-ds) 6 7,87 (d, J= 3,3 Hz, 1H), 7,39 - 7,23 (m, 2H), 7,08 (td,
J=9,0, 1,3 Hz, 2H), 6,89 (ddd, J = 14,5, 9,6, 4,7 Hz, 2H), 6,28 (d, J = 5,9 Hz, 0,5H),
6,16 (d, J=5,9 Hz, 0,5H), 5,56 (ddd, J=5,7, 3,8, 1,8 Hz, 1H), 4,80 (dt, J=23,5, 7,3 Hz,
3H), 4,67 — 4,59 (m, 1H), 4,41 (dtt, J= 14,4, 7,1, 3,4 Hz, 2H), 3,80 (ddd, J = 30,5, 9.4,
7,1 Hz, 1H), 2,75 — 2,58 (m, 2H), 2,40 (ddd, J= 12,1, 9,6, 5,7 Hz, 2H), 2,08 — 1,90 (m,
6H), 1,90 — 1,80 (m, 2H), 1,35 - 1,12 (m, 22H). *'P NMR (162 MHz, Metanol-ds) 6 3,67
(s).
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Chit trung gian S1: ethyl (28)-2-[[[(2R,3S.4R,5R)-5-(4-aminopyrrolo[2,1-

f]11,2.4]triazin-7-yD-5-cyano-3,4-dihydroxy-tetrahydrofuran-2-yljmethoxy-(1-

naphthyloxy)phosphoryllamino]propanoate

[00465] Chit trung gian S1 dugec diéu ché tir ethyl ((naphthalen-1-
yloxy)(perfluorophenoxy)phosphoryl)-L-alaninate (50 mg, 0,10 mmol) theo quy trinh
danh cho Vi du 13. Ethyl ((naphthalen-1-yloxy)(perfluorophenoxy)phosphoryl)-L-
alaninate dugc didu ché tir ethyl L-alaninate va naphthalen-1-ol theo quy trinh danh cho
Chét trung gian H2. LCMS: MS m/z = 597,5 [M+1], tr = 0,79 phut; Hé thong LC:
Agilent 1260 Infinity Il HPLC; Hé thdng MS: G6124B Single Quad; Cot: Kinetix 2,6 u
C18 100A, 50 mm x 2,1 mm; Dung mdi: axetonitril véi axit axetic 0,1%, nudc véi axit
axetic 0,1%; Gradien: 0-1,00 phut acetonitrile 10% -100%, 1,00-1,35 phut acetonitrile
100%, 1,35-1,36 phut acetonitrile 100-10% & 2 pL/phut. Hoén hop déng phan: 'H NMR
(400 MHz, Methanol-ds) 6 8,18 — 8,10 (m, 1H), 7,91 — 7,82 (m, 2H), 7,68 (d, /= 8,2 Hz,
1H), 7,56 — 7,48 (m, 2H), 7,46 (dt, J= 7,7, 1,3 Hz, 1H), 7,36 (t, J = 7,9 Hz, 1H), 6,87
(d, J=4,6 Hz, 1H), 6,82 (d, J= 4,6 Hz, 1H), 4,73 (d, J = 5,4 Hz, 1H), 4,48 (ddd, J =
11,0, 6,1, 2,7 Hz, 1H), 4,44 — 4,32 (m, 2H), 4,22 (t, J= 5,5 Hz, 1H), 4,07 (qq, J = 7,3,
3,6 Hz, 2H), 3,95 (dq, /= 10,0, 7,2 Hz, 1H), 1,28 (dd, J= 7,2, 1,1 Hz, 3H), 1,18 (t, J=
7,1 Hz, 3H). 3'P NMR (162 MHz, Metanol-ds) & 4,10 (s).

Vidu 67: [2R,3R.,4R,5R)-5-(4-aminopyrrolo[2,1-f][1,2.4]triazin-7-yl)-S-cyano-2-
[[[[(1S)-2-ethoxy-1-methyl-2-0x0-ethyl]amino]-(1-

naphthyloxy)phosphorylloxymethyl]-4-(2-methylpropanoyloxy)tetrahydrofuran-

3-yl] 2-methvlpropanoate
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[00466] Hop chat nay dwoc didu ché tir Chat trung gian S1 (10 mg, 0,02 mmol) theo
quy trinh danh cho Vi du 14. LCMS: MS m/z = 737,7 [M+1], tr = 1,05 phut; He théng
LC: Agilent 1260 Infinity Il HPLC; Hé théng MS: G6124B Single Quad; Cot: Kinetix
2,6 uCl18 100A, 50 mm x 2,1 mm; Dung moi: axetonitril véi axit axetic 0,1%, nudc voi
axit axetic 0,1%; Gradien: 0-1,00 phut acetonitrile 10% -100%, 1,00-1,35 phut
acetonitrile 100%, 1,35-1,36 phut aceto<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>