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(57) Sang ché dé cap dén hop chét duoc thé hién boi cong thire (I):
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trong do duong dut nét biéu thi su c6 mat hodc khong c6 mat cia lién két; R 1a
carboxy hoic twong tu; L 1a carboxyclyldiyl khéng thom dugc thé hodc khong
duogc thé hodc tuong tu; R? 12 alkyl duogc thé hodc khong duoc thé; R? 13 nguyén
tir hydro hodc twong tu; X 1a =CR*- hodc =N-; Y 1a =CRY- hodc =N-; U 1a -CR"=
hodc -N=; V 1a -CR"= hoic -N=; W 1a =CRW- hodc =N-; Z* 1a -C= hoic -N-; ZB
]a -CR’R®- hoic twong tu; ZC 1a -CR'R®- hodc twong tu; RX, RY, RY va RY modi
nhém ddc 1ap 1a nguyén tir hydro hodc twong tu; RY 1a nguyén tir hydro hoéc twong
tu; R® va R® mdi nhom doc 1ap 1a nguyén tir hydro hoic twong tu; R7 va R® mdi
nhom doc 1ap 13 nguyén tir hydro hodc twong tu; R* 1a alkyloxy duoc thé hodc
khong duoc thé hoac tuong tu, hodc mudi duogc dung cua no, cé hoat tinh khang

virut.
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Linh vyc k§ thuit dwoe dé cap
[0001]

Sang ché dé cap dén cac hop chat hitu ich dé diéu tri va/hoic ngin ngira lay
nhidm virut ho hap hop bao (dudi ddy duoc goi 1a “RSV”) va cac bénh lién quan
giy ra boi sy 1y nhiém va ciing dé cap dén cac duoc phdm chira cac hop chit

nay. Cu thé 1a, sang ché dé cap dén cac dan xuit amit c6 hoat tinh (rc ché RSV.
Tinh trang k§ thuit ciia sang ché
[0002]

Virut hé hip hop bao (RSV) & nguoi 1a virut ARN s¢i don c6 nghia 4m tinh,
ma thudc gidng Pneumovirus cia ho Paramyxoviridae, va 13 nguyén nhan phd
bién nhét ctia bénh viém tiéu phé quan va viém phdi & tré em dudi 1 nim tudi.
Hau hét tré em bi lay nhim RSV truéc sinh nhat 1an tha hai ciia ching, va
khoang 1-3% trong sb chung bi 1ay nhidm can diéu tri tai bénh vién. Nguoi cao
tudi va nguoi trudng thanh bi cac rdi loan tim, phdi hoic hé thong mién dich 1a
dic biét man cam va cé nguy co cao vi 6m ning va cac bién chimg (Tai lidu phi

sang ché 1).
[0003]

C6 hai kiéu phu khang nguyén A va B ctia RSV. Hai kiéu thuong 14 dong lan
truyén trong bung phat RSV. Tuy nhién, ty 1¢ ciia cic kiéu nay thay d6i theo dia
Iy va theo mua, va dé dugc coi 1 mot trong sb cac 1y do vé tic dong 1am sang
khac nhau trong mdi dot bung phat. Do d6, xét vé viéc diéu tri d6i véi RSV, cac
tac nhan c6 hiéu qua chdng ca cac kiéu phu A va B 1a dwgc mong mubn (Tai lidu

phi sang ché 1).
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[0004]

Dén nay, khong c6 vacxin c6 thé ngan ngira 1ay nhiém RSV. Palivizumab la
khang thé don dong dugc sir dung vé phuong dién phong chéng dé ngin ngira
lay nhiém RSV & tré em c6 nguy co cao, vi du, tré sinh non, va tré em méc bénh
tim hoac phéi. Chi phi diéu tri cao véi palivizumab da han ché su dung thube
nay. Tuong tu axit nucleic, ribavirin, dugc phé chuin & Hop ching quc Hoa Ky
la tAc nhan chi khang virut dé diéu tri lay nhiém RSV, nhung hiéu lyc ctia no bi
han ché va ¢6 vAn dé vé ho so tac dung phu. Do d6, c6 nhu cAu vé diéu tri RSV
an toan va hiéu qua ma c6 thé duoc sir dung rong rii cho tat ca cac kiéu RSV va
cac nhom tudi tir tré em dén ngudi 16n tudi (Tai liéu phi sang ché 1).

[0005]

Cac chét trc ché nhim muc tiéu vao protein F lién quan dén sy dung hop
mang RSV, nhu 13 Ziresovir, INJ-537186 78 va RV-521, céc chat ic ché nhim
muc tiéu vao protein N lién quan dén su lam 6n dinh hé gen, nhu la EDP-938, va
céc chét trc ché nhidm muc tiéu vao polymeraza cua protein L, nhu la PC786, 1a
vé su phat trién 1am sang dbi véi lidu phap RSV (Tai ligu phi sang ché 2).

Pén nay, khong co din xuét amit ndao c6 hoat tinh \rc ché RSV, nhu 13 those
duoc md ta trong don yéu cau cap bang doc quyén sang ché nay, dugc biét dén.
Tai liéu trong linh vuc k¥ thuat
Tai liéu phi sang ché
[0006]

Tai liéu phi sang ché 1: Cellular and Molecular Life Sciences, 2020, Jun 16,
1-14

Tai liéu phi sang ché 2: Expert Opinion on Investigational Drugs, 2020, Mar 29,
3, 285-294
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Ban chit k§ thuit cia sang ché
Vén dé can giai quyét boi sang ché
[0007]

Muc dich ctia sang ché nay 13 d& xuit cac hop chit méi c6 hoat tinh wc ché
RSV. U tién hon 13, sang ché d& xuét cac hop chét hiru ich dé diéu tri va/hodc
ngin ngira lay nhiém RSV va c4c bénh lién quan gy ra boi sy lay nhiém, va cic
thube chira cac hop chat nay.

Bién phéap giai quyét vin dé
[0008]
Sang ché dé cap dén cac muc (1) dén (17) dudi day.

(1) Hop chit c¢6 cong thuc (I):

trong do:

duong duat nét biéu thi su c6 mit hodc khong c6 mit cua lién két; R! 1a
carboxy, xyano, heteroxyclyl thom dugc thé hodc khong dugc thé,

-C(=0)-NR!'BR!¢ hoic -CH=CHC(=0)-OH;

R!B va R'® mdi nhom ddc 1ap 1 nguyén tir hydro, alkyl dugc thé hodc khong
duoc thé, aminosulfonyl dugc thé hodc khong duoc thé hoic

heteroxyclylsulfonyl khong thom dugc thé hodc khong duoc thé;

L la carboxyclyldiyl khong thom dugc thé hoic khong dugc thé,
heteroxyclyldiyl khong thom dugc thé hoic khong dugc thé hodc alkylen duoc

thé hodc khong duoc thé;
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R? 1a alkyl duoc thé hodc khong dugc thé;

R® 14 nguyén tir hydro, alkyl dugc thé hoic khong duge thé, alkyloxy duoc
thé hoac khong duogc thé, amino duoc thé hoic khoéng dugc thé hodc carbamoyl

duoc thé hoic khong duoc thé;
X l1a =CR*- hodc =N-;
Y 1a =CRY- hodc =N-;
U 12 -CR"= hodc -N=;
V 1a =CR"= hoac -N=;
W 13 =CRW- hodc =N-;
72 1a -C=hoac -N-;
7B 13 -CR°RS-, -CR%=, -NR°- hodc -N=;
Z€ 1a -CR'R®-, -CR’=, -NR’- hodc =N-;

RX, RY, RY va RY mdi nhém doc 1ap 1a nguyén tt hydro, xyano, halogen,
alkyl duogc thé hodc khong duogc thé hodc carbamoyl duoc thé hodc khong dugc
thé;

RY 1a nguyén to hydro, alkyloxy duogc thé hoic khoéng dugc thé,
heteroxyclyloxy khong thom duoc thé hodc khong duoc thé, carboxyclyloxy
khong thom duoc thé hoic khong duoc thé, alkyl duge thé hodc khong dugc thé,
alkenyl duogc thé hoic khong dugc thé, amino dugc thé hoic khong dugc thé,
hydroxy, halogen, carboxyclyl thom duoc thé hoic khong duoc thé, heteroxyclyl
thom dugc thé hodc khong duoc thé, heteroxyclyl khong thom duge thé hodc

khong dugc thé hodc carboxyclyl khong thom dugc thé hodc khong dugc thé;

R3 va R® mdi nhom doc 1ap 1a nguyén tir hydro, heteroxyclyl khong thom

duge thé hodc khong duoc thé, hydroxy hoic alkyl duoc thé hodc khéng duoc
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the, hodc R> va R® cuing voi nhau tao thanh oxo;

R’ va R® mdi nhém dodc 1ap 13 nguyén tir hydro, alkyl duoc thé hodc khong
duoc thé, carboxyclyl khong thom dwogc thé hodc khong dugc thé, heteroxyclyl
khong thom duogc thé hodc khong duoc thé, carboxyclyl thom dugc thé hoic
khong dugc thé, heteroxyclyl thom dugc thé hodc khong dugc thé,
carboxyclyloxycarbonyl khéng thom duoc thé hodc khong dugc thé,
heteroxyclyloxycarbonyl khong thom dugc thé hoic khong duoc thé,
carboxyclylsulfonyl khong thom duoc thé hoic khong duge thé, alkylsulfonyl
duoc thé hodc khoéng dugc thé, hoic R” va R® cung vdi nguyén tir cacbon ma
chung gén vao tao thanh vong cacbon khong thom dugc thé hoic khong dugc

thé hodc vong di vong khong thom duogc thé hodc khong dugc thé; hoic

R’ va R7 cing véi cac nguyén tir cacbon ma ching gin vao tao thanh vong
cacbon khong thom duogc thé hoac khong duoc thé hodc vong cacbon thom duogc

thé hodc khong dugc thé; hodc

R* 12 nguyén tir hydro, alkyloxy dugc thé hodc khoéng dugc thé,
heteroxyclyloxy khong thom dugc thé hoic khong duoc thé, carboxyclyloxy
khong thom duogc thé hodc khong dugce thé, carboxyclyloxy thom duogc thé hodc
khong dugc thé, heteroxyclyloxy thom dugc thé hoic khong dugc thé, alkyl
duoc thé hodc khong dugc thé, alkenyl duogc thé hodc khong duogc thé, amino
duoc thé hoic khéng dugc thé, carbamoyl duogc thé hoic khong duogc thé,
hydroxy, halogen, carboxyclyl thom dugc thé hodc khong duoc thé, heteroxyclyl
thom duogc thé hoic khong duogc thé, heteroxyclyl khong thom dugc thé hoic
khong dugc thé, carboxyclyl khong thom dugc thé hoic khéng dugc thé hoic
heteroxyclylcarbonyl khong thom dwgc thé hodc khong dugc thé, hoic R* va RV
cung voi nguyén tir cacbon ma chung gan vao tao thanh vong di vong khong

thom duogc thé hodc khong dugc thé, hodc mudi duoc dung cuta nod.
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(2) Hop chat ciia muc (1), trong d6 R! 1a carboxy, hodc mubi duge dung ctia nod.

(3) Hop chét ctia muc (1) hodc (2), trong d6 L 1a carboxyclyldiyl khong thom

duogc thé hoac khong dugce the, hodc mudi duge dung cua no.

(4) Hop chit cia muc bét ky trong s6 cac muc tir (1) d@én (3), trong d6 R3 1a

nguyén tir hydro, hodc mudi dugc dung cua no.

(5) Hop chat ciia muc bét ky trong s6 cac muc tir (1) dén (4), trong d6 V 1a -N=

va W 1a =N-, hodc mudi dugc dung cua no.

(6) Hop chat ciia muc bat ky trong s6 cac muc tir (1) dén (5), trong d6 nhém cé

cong thurc:
U-
R~ ) 181
\ /) A/
X={"¢&
V-
20°2°
la
U U U
Ry R "\ R R\ R R\ R
R4 R? %L Rt ;,71 RS \\
N:LLL ] N~ N—? N~
RX RS RO\ RX = R®
7 / R® R’
R ge RS R R rRe R°
U
RY R} RY R RY N RY
R~ R ) T
\ ¢ N;??‘ i’l N~ | X 4 |
RX RS RO N N\ 5 R N"Ngs
R7 / / R /
R8s R® R7 R’ R’
N RY
R/
\ N:L?l
RX RS
hodc R e RS

trong d6 moi ky hiéu 1a nhu duge xac dinh trong muc (1), hodc mubi dugc dung

cua no.
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(7) Hop chét ciia muc bat ky trong s6 cac muc tir (1) dén (6), trong d6 nhom co6

cong thuc:
U=~
R‘% Y zﬁ
\ ) A/
X 7
2c=2°
la
U
RU RY R RY
R4 “LJ?‘ R4 ‘Q?l
e
N
RX RG Rx N I
R7 /
RE R®  or R

trong do mdi ky hiéu 1a nhu dugc xac dinh trong muc (1), hodc mubi duoge dung
cua no.
(8) Hop chét ctia muc bt ky trong s6 cac muc tir (1) dén (7), trong d6 nhém co

cong thic:

R7
R hoac

trong d6 mdi ky hiéu 1a nhu duge xéac dinh trong muc (1), hodc mubi duoc dung
cua no.
(9) Hop chat ciia muc bét ky trong sd cac muc tir (1) dén (8), trong d6 nhém co

cong thire:
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R“\( ;«(\z&c

7c=28

trong do
R* 12 nhu duoc x4c dinh trong muc (1); va

R’ 1a alkyl dugc thé hodc khong duoc thé, carboxyclyl khong thom dugc thé
hoac khong duogc thé, heteroxyclyl khong thom duoc thé hodc khong duogc thé,
carboxyclyl thom dugc thé hodc khong dugc thé, heteroxyclyl thom dugc thé
hodc khong duoc thé, carboxyclyloxycarbonyl khong thom dwgc thé hodc khong
duoc thé, heteroxyclyloxycarbonyl khong thom dugc thé hodc khong dugc thé
hodc carboxyclylsulfonyl khong thom dugc thé hodc khong dugc thé, hodc mubi

dugc dung ctia no.

(10) Hop chit cia muc bét ky trong s6 cac muc tir (1) dén (8), trong &6 nhém c6

cong thuec:

R‘*\( 5\48\2;1&

7c<2°

la

R4
“

R7
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trong do
R* 1a nhu duoc xac dinh trong muc (1); va

R’ va R® mdi nhom ddc 1ap 14 nguyén tir hydro hodc alkyl dugc thé hoic
khong dugc thé, hodc R7 va R® ciing vé6i nguyén tir cacbon ma ching gén vao
tao thanh vong cacbon khong thom duoc thé hodc khong duoc thé hoic vong di

vong khong thom dugc thé hodc khong duogc thé, hodc mudi duge dung cua no.

(11) Hop chét cia muc bat ky trong s6 cac muc tir (1) dén (10), trong d6 R* 1a
alkyloxy dugc thé hodc khong dugc thé, heteroxyclyloxy khong thom dugc thé
hodc khong duoc thé, carboxyclyloxy khong thom duge thé hodc khong duoc
thé, carboxyclyloxy thom duoc thé hodc khong dugc thé, alkyl dugc thé hoic
khong dugc thé, alkenyl dugc thé hoac khong dugc thé, amino duoc thé hodc
khong duoc thé, hydroxy, halogen, carboxyclyl thom dugce thé hoic khong duoc
thé, heteroxyclyl khong thom dugc thé hodc khong dugc thé hodc carboxyclyl
khong thom dugc thé hodc khong dugc thé, hodc mubi dugc dung ctia no.

(12) Hop chit cua muc bét ky trong s6 cic muc tir (1) dén (11), trong d6 R* 1a
heteroxyclyloxy khong thom dugc thé hodc khéng dugc thé hoic
carboxyclyloxy khong thom dugc thé hodc khong duoc thé, hoic mudi dugc

dung cta no.

(13) Hop chat ctia muc (1) dugc lya chon tir nhém gbm cac hop chét 1-082, I
162, 1-481, 1-496, 1-503, 1-506, 1-549, 1-552, 1-568, 1-569, 1-570, I-571, I-591,

[-613,1-617 va I-618 hoac mudi dugc dung cua no.

(14) Dugc pham chira hop chét ctia muc bat ky trong sb cac muc tir (1) dén (13)

hodc mudi duoc dung cua nod.
(15) Duoc pham ctia muc (14) c6 hoat tinh khang virut RS.

(16) Phuong phap didu tri va/hodc ngin ngira 1ay nhi€ém RSV, khac biét & chd
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hop chat ciia muc bat ky trong s6 cac muc tir (1) dén (13) hoic mudi dugc dung
ctia n6 dugc cho dung.

(17) Hop chit ciia muc bét ky trong s cac muc tir (1) dén (13) hodc mudi dugc
dung ctia n6 dé didu tri va/hodc ngin ngilra 1y nhiém RSV.

(18) Su dung hop chit cia muc bt ky trong s6 cac muc tir (1) dén (13), hodc
mubi duge dung cia né dé san xuét thubc dé didu tri va/hoic ngan ngua lay
nhiém RSV.

Hiéu qua cla sang ché

[0009]

Céc hop chit cua sing ché nay cé hoat tinh trc ché RSV va 1a hitu ich 1am
céc tic nhan didu tri va/hodc phong ngira d6i véi lay nhidm RSV va cic bénh
lién quan gay ra béi 1y nhiém.

Phuong 4n u tién thuc hién sang ché
[0010]

Dudi ddy, ¥ nghia ciia moi thuat ngit dugc sit dung trong ban md ta ndy s&
dugc mé ta. Trir phi dugc néu rd theo cach khac, mdi thuat ngit duge sir dung
theo cung nghia, mgt minh hodc két hop véi cac thuat nglt khac.

Thuat ngit “gdém c6” nghia 1a c6 chi cac yéu t cdu thanh.

Thuat ngir “chira” nghia la cac yéu t6 khong gidi han & cac yéu t6 cdu thanh,
va cc yéu t6 khong duoc mo ta khong loai trir.

Duéi day, sang ché s& dugc mo ta trong khi thé hién cic phuong an ldy lam
vi du. Khip ban mo ta ndy, can hiéu rang, trir phi duwoc néu rd theo cach khac,
cach biéu hién dang sd it cling gom khai niém dang s6 nhiéu cta nd. Do do, can

hiéu rang, trir phi dugce néu 13 theo cach khac, mao tir doi voi dang so it (chang

10
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han, trong trudng hop tiéng Anh, “a”, “an”, “the”, hodc twong ty) cling gdm khai

niém dang s6 nhiéu cia no.

Thém nita, cin hiéu rrlfmg, trir phi dugc néu rd theo cach khac, cac thuat ngir
dugc st dung trong ban mo ta nay dugc st dung theo cac nghia thuong dugc st
dung trong linh vuc ky thudt dugc mo ta ¢ trén. Do do, trir phi dugc xac dinh
theo cach khac, tAt ca cac thuat ngtt va thuat nglt khoa hoc va ky thuat duoc st
dung trong ban mo ta nay c6 ciing nghia nhu thuong dugc hiéu bai nguoi co
trinh do trung binh trong linh vuc k¥ thuat ndy ma sang ché thudc vé d6. Trong
truong hop nguoc lai, vu tién 1a dd dugc dua ra cho ban md ta nay (gdm céc
dinh nghia).

[0011]

“Halogen” gdm nguyén tir flo, nguyén tt clo, nguyén tir brom, va nguyén tir
iot. Cu thé, nguyén tir flo va nguyén tit clo 13 dugc uwu tién.
[0012]

“Alkyl” gdm cic nhém hydrocarbon mach thang hosc mach nhanh mdi
nhém ¢6 1 dén 15 nguyén tir cacbon, uu tién 1a 1 dén 10 nguyén tir cacbon, tru
tién hon 1a 1 dén 6 nguyén tir cacbon, va con uu tién hon 1a 1 dén 4 nguyén tir
cacbon. Cac vi du gébm metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, isohexyl, n-heptyl,
isoheptyl, n-octyl, isooctyl, n-nonyl, va n-dexyl.

Céac phuong an dugc uvu tién vé “alkyl” gdbm metyl, etyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert-butyl, va n-pentyl. Cac phuong an duogc uu tién
hon gém metyl, etyl, n-propyl, isopropyl, va tert-butyl.

[0013]

“Alkenyl” gdbm cac nhém hydrocarbon mach thang hodc mach nhanh mdi

11
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nhém c6 mot hodc nhiéu lién két doi & vi tri bat ky va c6 2 dén 15 nguyén tir
cacbon, vu tién 1 2 dén 10 nguyén tir cacbon, wu tién hon 14 2 dén 6 nguyén tir
cacbon, va con wu tién hon 14 2 dén 4 nguyén tir cacbon. Cac vi du gbém vinyl,
alyl, propenyl, isopropenyl, butenyl, isobutenyl, prenyl, butadienyl, pentenyl,
isopentenyl, pentadienyl, hexenyl, isohexenyl, hexadienyl, heptenyl, octenyl,
nonenyl, dexenyl, undexenyl, dodexenyl, tridexenyl, tetradexenyl, va

pentadexenyl.

Cac phuong 4an dugc uu tién vé “alkenyl” gbm vinyl, alyl, propenyl,
isopropenyl, va butenyl. Cac phuong 4n dugc wu ti€n hon gdm etenyl va

n-propenyl.
[0014]

“Alkynyl” gém cac nhém hydrocarbon mach thang hodc mach nhanh mdi
nhém c6é mot hoac nhiéu lién két ba & vi tri bat ky va co 2 dén 10 nguyén tu
cacbon, wu tién 13 2 dén 8 nguyén tir cacbon, vu tién hon 1a 2 dén 6 nguyén tir
cacbon, va con uu tién hon 1a 2 dén 4 nguyén tir cacbon. Alkynyl c6 thé con c6
lién két d6i ¢ vi tri bat ky. Cac vi du gdm etynyl, propynyl, butynyl, pentynyl,
hexynyl, heptynyl, octynyl, nonynyl, va dexynyl.

Cac phuong an dugc uu tién vé “alkynyl” gébm etynyl, propynyl, butynyl, va

pentynyl. Cac phuong 4n dugc uu ti€n hon gdm etynyl va propynyl.
[0015]

“Alkylen” gém cac nhom hydrocarbon hoéa tri hai mach théng hoac mach
nhanh mdi nhém c6 1 dén 15 nguyén tir cacbon, wu tién 1a 1 dén 10 nguyén tir
cacbon, vu tién hon 1a 1 dn 6 nguyén tr cacbon, va con wu tién hon 1a 1 dén 4
nguyén ti cacbon. Cac vi du gébm metylen, etylen, trimetylen, propylen,

tetrametylen, pentametylen, va hexametylen.

12



43446 13/295

[0016]

“Carboxyclyl thom” nghia 1a nhom hydrocarbon thom vong c6 vong don
hodc hai hodc nhidu vong. Céac vi du gdbm phenyl, naphthyl, anthryl, va
phenanthryl.

Cac phuong an dugc uu tién vé “carboxyclyl thom” gdm phenyl.
[0017]

“Vong cacbon thom” nghia 12 vong dugc dan xut tir “carboxyclyl thom” &

trén.
[0018]

“R> va R cung vdi cac nguyén tir cacbon ma ching gan vao tao thanh vong
cacbon thom duogc thé hoic khong dugc thé” gém, chéng han, cac vong dudi
day.

[VaAVAVS

gs

[0019]

“Carboxyclyl khong thom” nghia 1a nhém hydrocarbon bdo hoa vong hodc
nhom hydrocarbon chua bao hoa khong thom vong, ca hai c6 vong don hodc hai
hodc nhiéu vong. “Carboxyclyl khéng thom” c6 hai hodc nhiéu vong cling gdbm
carboxyclyl khéng thom c6 vong don hodc hai hodc nhiéu vong, ma vong trong

“carboxyclyl thom” & trén dugc ngung tu.

Thém nita, “carboxyclyl khong thom” cling gom nhoém c6 cau hodc nhom

tao ra vong spiro, nhu la duoi day.
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Carboxyclyl khong thom c6 vong don wu tién 1a c6 3 dén 16 nguyén tu
cacbon, uu tién hon 1a 3 dén 12 nguyén tir cacbon, va con wu tién hon 1a 4 dén 8
nguyén ti cacbon. Cac vi du gébm xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, xycloheptyl, xyclooctyl, xyclononyl, xyclodexyl, xyclopropenyl,
xyclobutenyl, xyclopentenyl, xyclohexenyl, xycloheptenyl, va xyclohexadienyl.

Carboxyclyl khong thom c6 hai hodc nhiéu vong wu tién 1a c6 8 dén 20
nguyén tir cacbon, va uu tién hon la 8 dén 16 nguyén tir cacbon. Cac vi du gom
indanyl, indenyl, axenaphthyl, tetrahydronaphthyl, va fluorenyl.

[0020]

“Vong cacbon khong thom” nghia 1a vong duoc dan xuit tir “carboxyclyl

khong thom” & trén.
[0021]

Céc vi du vé “R’ va R7 cing vé6i cdc nguyén tir cacbon ma chiing gan vao tao
thanh vong cacbon khéng thom dugc theé hodc khong dugc the” gom cac vong

dudi day.
o A I Y
[0022]

Cac vi du vé “R” va R® cung vdi nguyén tir cacbon ma chiing gan vao tao

thanh vong cacbon khong thom duogc thé hodc khong duogc thé” gém céc vong
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dudi day.

[0023]

“Carboxyclyldiyl khong thom” nghia 1a nhém hoéa tr1 hai dugc dan xuét tir
“yong cacbon khong thom” & trén. Cac vi du gébm xyclopropandiyl,
xyclobutandiyl, xyclopentandiyl, xyclohexandiyl, xycloheptandiyl,
xyclooctandiyl, bixyclo[2.2.2]octandiyl, bixyclo[2.2.1]heptandiyl,
adamantandiyl. Mot nguyén tir cacbon c6 thé c6 hai tay lién két. Cac vi du gém

xyclohexan-1,1-diyl va adamantan-2,2-diyl.
[0024]

“Heteroxyclyl thom” nghia la nhém vong thom c6 vong don hodc hai hodc
nhiéu vong, ma c6 mot hodc nhiéu nguyén tir khac loai gidng nhau hodc khac

nhau dugc lua chon tuy y tir O, S, va N trong (céc) vong.

Heteroxyclyl thom c6 hai hodc nhidu vong cling gdm heteroxyclyl thom c6
vong don hodc hai hodc nhidu vong, ma vong trong “carboxyclyl thom” & trén
dwoc ngung tu, va tay lién két c6 thé dugc mang boi bat ky vong nao trong sé

cac vong.

Heteroxyclyl thom c6 vong don wu tién la vong co 5 dén 8 canh, va uu tién
hon 1a vong ¢6 5 canh hodc 6 canh. Céac vi du cua heteroxyclyl thom c6 5 canh
gébm pyrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, furyl, thienyl,
isoxazolyl, oxazolyl, oxadiazolyl, isothiazolyl, thiazolyl, va thiadiazolyl. Cac vi
du cta heteroxyclyl thom c6 6 canh gdm pyridyl pyridazinyl, pyrimidinyl,

pyrazinyl, va triazinyl.
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Heteroxyclyl thom c¢6 hai vong uu tién la vong c6 8 dén 10 canh, va wu tién
hon 1a vong c¢6 9 canh hodc 10 canh. Céac vi du gém indolyl, isoindolyl,
indazolyl, indolizinyl, quinolinyl, isoquinolinyl, xinolinyl, phthalazinyl,
quinazolinyl, naphthyridinyl, quinoxalinyl, purinyl, pteridinyl, benzimidazolyl,
benzisoxazolyl, benzoxazolyl benzoxadiazolyl, benzisothiazolyl, benzothiazolyl,
benzothiadiazolyl, benzofuryl, isobenzofuryl, benzothienyl, benzotriazolyl,
imidazopyridyl,  triazolopyridyl, = imidazothiazolyl,  pyrazinopyridazinyl,

oxazolopyridyl, va thiazolopyridyl.

Heteroxyclyl thom c6 ba hodc nhiéu vong wu tién 1a vong c6 13 dén 15 canh.
Céc vi du gbém carbazolyl, acridinyl, xanthenyl, phenothiazinyl, phenoxathiinyl,

phenoxazinyl, va dibenzofuryl.
[0025]

“Vong di vong thom” nghia la vong dugc dan xuét tir “heteroxyclyl thom” &

trén.
[0026]

“Heteroxyclyl khong thom” nghia 1a nhém vong khong thom c6 vong don
hoac hai hoac nhiéu vong, ma c6 mot hodc nhiéu nguyén tir khéc loai giéng
nhau hodc khac nhau dugc lua chon tuy y tor O, S, va N trong (cac) vong.
Heteroxyclyl khong thom c6 hai hodc nhiéu vong ciing gdm heteroxyclyl khong
thom c6 vong don hodc hai hodc nhiéu vong, ma vong trong mdi loai trong 5O
“carboxyclyl thom”, “carboxyclyl khong thom”, va/hodc “heteroxyclyl thom” &
trén duoc ngung tu, cling nhu carboxyclyl khong thom c6 vong don hodc hai
hodc nhiéu vong, ma vong trong “heteroxyclyl thom” & trén dugc ngung tu, va

tay lién két co thé dugc mang béi bat ky vong nio trong sd cac vong.

Thém nita, “heteroxyclyl khong thom” cling goém nhém co6 cau hodc nhom
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tao ra vong spiro, nhu 1a dudi day.

[VaVAVLN [FaVaVaN

—0

N
Heteroxyclyl khéng thom c6 vong don uu tién la vong ¢6 3 dén 8 canh, va

uu tién hon 1a vong ¢6 5 canh hodc 6 canh.

Céc vi du cua heteroxyclyl khong thom c6 3 canh gbm thiiranyl, oxiranyl, va
aziridinyl. Cac vi du cua heteroxyclyl khong thom c6 4 canh gdm oxetanyl va
azetidinyl. Cac vi du cua heteroxyclyl khong thom cé 5 canh gdm oxathiolanyl,
thiazolidinyl, pyrolidinyl, pyrolinyl, imidazolidinyl, imidazolinyl, pyrazolidinyl,
pyrazolinyl, tetrahydrofuryl, dihydrothiazolyl, tetrahydroisothiazolyl, dioxolanyl,
dioxolyl, va thiolanyl. Cac vi du cta heteroxyclyl khong thom c6 6 canh gdm
dioxanyl, thianyl, piperidyl, piperazinyl, —morpholinyl, morpholino,
thiomorpholinyl, thiomorpholino, dihydropyridyl, tetrahydropyridyl,
tetrahydropyranyl, dihydroxazinyl, tetrahydropyridazinyl, hexahydropyrimidinyl,

dioxazinyl, thiinyl, va thiazinyl. Cac vi du cua heteroxyclyl khong thom co 7

canh gdm hexahydroazepinyl, tetrahydrodiazepinyl, va oxepanyl.

Heteroxyclyl khong thom c¢6 hai hodc nhiéu vong wu tién 1a vong c6 8 dén
20 canh, va wu tién hon la vong c6 8 dén 10 canh. Cac vi du gém indolinyl,

isoindolinyl, chromanyl, va isochromanyl.
[0027]

“Vong di vong khong thom” nghia 1a vong duoc dan xuét tir “heteroxyclyl

khong thom” & trén.
[0028]

Cac vi du cta “R’ va R® cling voi nguyén tir cacbon ma chiing gan vao tao
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thanh vong di vong khong thom dwoc thé hodc khong duge thé” gdm cac vong

dudi day.

0] . <§L R'/N , O§ © '
R ’

trong do

R' la nguyén t& hydro, alkyl dugc thé hoic khong dugc thé,
alkyloxycarbonyl duogc thé hodc khong dugc thé, heteroxyclyl thom dugc thé
hoic khong dugc thé, carboxyclyl khong thom dugc thé hodc khong duge thé,
carbamoyl duoc thé hodc khong duge thé, heteroxyclyl khong thom dugc thé

hoic khong duoc thé, hodc alkylcarbonyl dugc thé hoic khong dugc thé.
[0029]

Cac vi du cta “R* va RY cung véi nguyén tir cacbon ma chiing gan vao tao

thanh vong di vong khong thom dugc th&” gdm céc vong dudi day.

[0030]

“Heteroxyclyldiyl khong thom” nghia 12 nhém héa tri hai duoc dan xuat tir
“vong di vong khong thom” ¢ trén. “Heteroxyclyldiyl khong thom” gom diyl
vong khong thom c6 1 dén 9 cacbon chua 1 dén 4 nguyén tir nito, oxy va/hodc
luu huynh. Céc vi du gdm pyrolindiyl, pyrolidindiyl, imidazolinediyl,
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imidazolidindiyl, pyrazolinediyl, pyrazolidindiyl, piperidindiyl, piperazinediyl,
morpholindiyl, tetrahydropyrandiyl. M6t nguyén tir cacbon c6 thé c6 hai tay lién

kéts. Céc vi du gdm tetrahydropyran-4,4-diyl, va piperidin-4,4-diyl.
[0031]

“Trialkylsilyl” nghia 1a nhém c¢ ba trong s6 “cac alkyl” & trén duoc lién két
v6i nguyén tu silic. Ba nhom alkyl c6 thé gidng nhau hogc khac nhau. Cac vi du

gbm trimetylsilyl, trietylsilyl, va tert-butyldimetylsilyl.
[0032]

Trong ban mo ta nay, cum tur “co thé dugc thé bang Nhom phan tir thé o”
nghia 1a “co thé duoc thé béng mot hodc nhiéu nhom dugc lua chon tir Nhom

phan tir thé o””. Cum tir ndy ciing 4p dung cho cic nhém phén tir thé B, y, vay’.
[0033]

Cac vi du cua cac phﬁn ttr thé cho “alkyl duogc thé”, “alkenyl duoc thé”,

r 14

1Y

“alkynyl dugc thé”, “alkyloxy dugc the”,

9 €¢

alkenyloxy duogc thé”, “alkynyloxy

dugc thé”, “alkylcarbonyloxy dugc thé”, “alkenylcarbonyloxy duogc thé”,

A%
€

“alkynylcarbonyloxy dugc thé”, “alkylcarbonyl duoc th alkenylcarbonyl

dugc thé”, “alkynylcarbonyl dugc thé”, “alkyloxycarbonyl dugc thé”,

LSTIT: A9 <
€ €

“alkenyloxycarbonyl dugc th alkynyloxycarbonyl dugc th alkylsulfanyl

14
A

duoc thé”, “alkenylsulfanyl dugc the”, “alkynylsulfanyl dugc thé”

5

14
2 <<

“alkylsulfinyl dugc the”, “alkenylsulfinyl dugc th

K95 <
€

, “alkynylsulfinyl dugc thé”,

’ 7
é” 113 A%

“alkylsulfonyl dugc thé”, “alkenylsulfonyl duoc the”, va “alkynylsulfonyl dugc
thé” gdm Nhom phan tir thé A dudi day. Mot hodc nhiéu (cdc) nhém dugce lya
chon tir Nhém phan tir thé A dudi day c6 thé dugc gan vio nguyén ti cacbon &
vi tri bét ky.

Nhom phén tir thé A: halogen, hydroxy, carboxy, formyl, formyloxy, sulfanyl,
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sulfino, sulfo, thioformyl, thiocarboxy, dithiocarboxy, thiocarbamoyl, xyano,
nitro, nitroso, azido, hydrazino, ureido, amidino, guanidino, pentaflothio,

trialkylsilyl,

alkyloxy ma co thé dugc thé bing Nhom phan tir thé o, alkenyloxy ma cé
thé dugc thé bang Nhom phan tir thé a, alkynyloxy ma c6 thé duoc thé bang
Nhoém phén tir thé a, alkylcarbonyloxy ma c6 thé dugc thé bang Nhom phan tir
thé o, alkenylcarbonyloxy ma c6 thé duoc thé bing Nhom phan tir thé o,
alkynylcarbonyloxy ma co thé duoc thé bing Nhom phan tir thé o, alkylcarbonyl
ma c6 thé duoc thé bang Nhom phan tir thé a, alkenylcarbonyl ma c6 thé dugc
thé bang Nhom phan tir thé a, alkynylcarbonyl ma c6 thé duoc thé bang Nhom
phan tir thé a, alkyloxycarbonyl ma c6 thé dwgc thé bang Nhom phan tr thé a,
alkenyloxycarbonyl ma c¢o thd duoc thé bing Nhom phan tor thé q,
alkynyloxycarbonyl ma c6 thé duge thé bang Nhom phan tir thé a, alkylsulfanyl
ma c6 thé duge thé bing Nhom phan tir thé a, alkenylsulfanyl ma co thé duoc
thé bang Nhém phan tir thé a, alkynylsulfanyl ma c6 thé dwoc thé bang Nhom
phan tir thé a, alkylsulfinyl ma c6 thd duoc thé bang Nhém phan tir thé o,
alkenylsulfinyl ma c6 thé dugc thé bing Nhém phin tir thé o, alkynylsulfinyl ma
¢6 thé duoc thé bang Nhoém phan tir thé o, alkylsulfonyl ma c6 thé duoc thé
bing Nhém phén tir thé a, alkenylsulfonyl ma c6 thé duoc thé bang Nhom phéan
tir thé @, alkynylsulfonyl ma c6 thé dugc thé bang Nhém phan tir thé o,

amino ma c6 thé dugc thé bang Nhém phan tir thé B, imino ma c6 thé duoc
thé bang Nhom phén tir thé B, carbamoyl ma c6 thé dwgc thé bang Nhoém phan
tir thé B, sulfamoyl ma c6 thé dugc thé bing Nhém phén tir thé B,

carboxyclyl thom ma c6 thé dugc thé bang Nhom phén tir thé vy, carboxyclyl
khong thom ma c6 thé duoc thé bang Nhém phan tir thé y°, heteroxyclyl thom

ma c6 thé dugc thé bing Nhom phén tir thé vy, heteroxyclyl khong thom ma c6
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thé dugc thé bang Nhom phan tir thé y°, carboxyclyloxy thom ma c6 thé dugc
thé bang Nhom phan tir thé vy, carboxyclyloxy khdng thom ma c6 thé duoc thé
bing Nhom phan tir thé y’, heteroxyclyloxy thom ma c6 thé dugc thé bang
Nhom phin tir thé vy, heteroxyclyloxy khong thom ma c6 thé duoc thé bang
Nhom phan tir thé y’, carboxyclylcarbonyloxy thom ma c6 thé dugc thé bang
Nhom phén tir thé y, carboxyclylcarbonyloxy khong thom ma co thé duogc thé
bang Nhom phan tir thé y’, heteroxyclylcarbonyloxy thom ma c6 thé duoc thé
bang Nhom phan tir thé y, heteroxyclylcarbonyloxy khong thom ma c6 thé duoc
thé bang Nhom phan tir thé v, carboxyclylcarbonyl thom ma ¢6 thé dugc thé
bang Nhom phan tir thé vy, carboxyclylcarbonyl khong thom ma co thé duogc thé
bang Nhom phén tir thé y’, heteroxyclylcarbonyl thom ma c6 thé dugc thé bang
Nhom phén tir thé vy, heteroxyclylcarbonyl khong thom ma co thé duoc thé bang
Nhom phin tir thé v, carboxyclyloxycarbonyl thom ma c6 thé dugc thé bang
Nhom phén tir thé vy, carboxyclyloxycarbonyl khong thom ma ¢ thé duogc thé
bang Nhom phan ti thé y°, heteroxyclyloxycarbonyl thom ma c6 thé duoc thé
bang Nhém phéan tir thé v, heteroxyclyloxycarbonyl khong thom ma c6 thé duogc
thé bing Nhom phan tir thé y°, carboxyclylalkyloxy thom ma c6 thé dugc thé
bing Nhém phén tir thé y, carboxyclylalkyloxy khong thom ma c thé duoc thé
bang Nhom phan tir thé v, heteroxyclylalkyloxy thom ma c6 thé duoc thé bang
Nhom phan tir thé v, heteroxyclylalkyloxy khong thom ma c6 thé dugc thé bang
Nhom phén tir thé y°, carboxyclylalkyloxycarbonyl thom ma c6 thé duoc thé
bang Nhom phan tir thé vy, carboxyclylalkyloxycarbonyl khong thom ma c6 thé
duoc thé bang Nhom phan tir thé y’, heteroxyclylalkyloxycarbonyl thom ma c6
thd dugc thé bang Nhom phan tir thé v, heteroxyclylalkyloxycarbonyl khong
thom ma c6 thé dugc thé bing Nhom phan tir thé v, carboxyclylsulfanyl thom
ma c6 thé duoc thé bing Nhom phan tir thé v, carboxyclylsulfanyl khong thom

ma c6 thé duge thé bing Nhom phan tir thé y°, heteroxyclylsulfanyl thom ma c6
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thé duoc thé bang Nhom phan tir thé v, heteroxyclylsulfanyl khong thom ma c6
thé duoc thé bang Nhom phan tir thé y°, carboxyclylsulfinyl thom ma cé thé
duoc thé bang Nhom phéan tir thé y, carboxyclylsulfinyl khong thom ma cé thé
dugc thé bang Nhom phan ti thé y°, heteroxyclylsulfinyl thom ma c6 thé dugc
thé bang Nhom phan tir thé vy, heteroxyclylsulfinyl khong thom ma ¢ thé duge
thé bing Nhém phan tir thé v, carboxyclylsulfonyl thom ma c6 thé dwoc thé
bing Nhom phan tir thé v, carboxyclylsulfonyl khong thom ma c6 thé duoc thé
bang Nhom phén tir thé y’, heteroxyclylsulfonyl thom ma c6 thé dugc thé bang
Nhom phén tir thé y, va heteroxyclylsulfonyl khong thom ma c6 thé dugc thé

bang Nhom phéan tir thé y’.
[0034]

Nhom phan tir thé a: halogen, hydroxy, carboxy, alkyloxy, haloalkyloxy,
alkenyloxy, alkynyloxy, sulfanyl, va xyano.

[0035]

Nhom phén tir thé B: halogen, hydroxy, carboxy, xyano, alkyl ma c6 thé dugc
thé bang Nhom phén tir thé o, alkenyl ma c6 thé duoc thé bang Nhom phan ti
thé o, alkynyl ma cé thé dugc thé bang Nhom phan tir thé o, alkylcarbonyl ma
c6 thé duogc thé bang Nhom phén tir thé a, va alkenylcarbonyl ma c6 thé duoc
thé bang nhém a, alkynylcarbonyl ma c6 thé duoc thé bang nhém a,
alkylsulfanyl ma co thé dugc thé bang nhom o, alkenylsulfanyl ma c6 ‘thé duogc
thé bang nhoém o, alkynylsulfanyl ma c6 thé duoc thé bang nhoém a alkylsulfinyl
ma c6 thé duge thé bing Nhom phan tir thé o, alkenylsulfinyl ma c6 thé dugc
thé bang Nhom phan tir thé o, alkynylsulfinyl ma c6 thé dwoc thé bang Nhom
phan tr thé o, alkylsulfonyl ma c6 thé duoc thé bang Nhom phan tir thé o
alkenylsulfonyl ma co thé dugc thé bang Nhém phan tir thé o, alkynylsulfonyl

ma c6 thé duoc thé bang Nhom phan tir thé a,
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carboxyclyl thom ma cé thé duogc thé bang Nhom phéan tir thé vy, carboxyclyl
khong thom ma co thé dugc thé bing Nhom phan tir thé ', heteroxyclyl thom
ma c6 thé duoc thé bing Nhom phan tir thé vy, heteroxyclyl khong thom ma c6
thé duoc thé bing Nhom phin tir thé v', carboxyclylalkyl thom ma c6 thé dugce
thé bang Nhom phan tir thé y, carboxyclylalkyl khong thom ma c6 thé duoc thé
bing Nhom phan tir thé y', heteroxyclylalkyl thom ma c6 thé duge thé bang
Nhom phén tir thé v, heteroxyclylalkyl khong thom ma c6 thé dugc thé bang
Nhom phén tir thé y', carboxyclylcarbonyl thom ma c6 thé dugc thé bang Nhom
phan tir thé v, carboxyclylcarbonyl khéng thom ma c6 thé dugc thé bing Nhém
phan tir thé ', heteroxyclylcarbonyl thom ma c6 thé dugc thé bang Nhom phan
ttr thé v, heteroxyclylcarbonyl khong thom ma c6 thé dugc thé bang nhom v,
carboxyclyloxycarbonyl thom ma co thé dugc thé bang nhém v,
carboxyclyloxycarbonyl khéng thom ma co thé dwgc thé bang nhom 7',
heteroxyclyloxycarbonyl thom ma c¢o thé8 dugc thé bing nhém 7,
heteroxyclyloxycarbonyl khong thom ma co thé dugc thé bang nhém v,
carboxyclylsulfanyl thom ma cé thé duoc thé bang nhém vy, carboxyclylsulfanyl
khong thom ma c6 thé dugc thé bang Nhom phén tir thé ', heteroxyclylsulfanyl
thom ma c6 thé dugc thé bang nhom v, heteroxyclylsulfanyl khong thom ma c6
thé dugc thé bing Nhom phan tir thé v', carboxyclylsulfinyl thom ma cé thé
duoc thé bang Nhom phéan tir thé v, carboxyclylsulfinyl khong thom ma c6 thé
duoc thé bang Nhom phan tir thé y', heteroxyclylsulfinyl thom ma c6 thé duoc
thé bang Nhom phan tir thé vy, heteroxyclylsulfinyl khéng thom ma c6 thé dugc
thé bang nhom v', carboxyclylsulfonyl thom ma c6 thé dugc thé biang nhém v,
carboxyclylsulfonyl khéng thom ma co thé duoc thé bang nhom v,
heteroxyclylsulfonyl thom ma c6 thé dugc thé bang Nhom phan tir thé v, va

heteroxyclylsulfonyl khong thom ma c6 thé dugc thé bang Nhom phan tir thé v'.
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[0036]

Nhom phén tir thé y: Nhom phan tir thé a, alkyl, haloalkyl, hydroxyalkyl,
alkenyl, alkynyl, alkylcarbonyl, haloalkylcarbonyl, alkenylcarbonyl, va
alkynylcarbonyl.

[0037]
Nhom phén tir thé y': Nhom phan tir thé y va oxo.
[0038]

Céc vi du cua cac phan tir thé trén vong ctia “vong cacbon thom duoc thé”
va “vong di vong thom” dbi véi “carboxyclyl thom dugc thé”, “heteroxyclyl
thom dugc thé”, “carboxyclyloxy thom dugc thé”, “heteroxyclyloxy thom dugc
thé”, “carboxyclylcarbonyloxy thom dugc thé”, “heteroxyclylcarbonyloxy thom
duoc thé”, “carboxyclylcarbonyl thom dugc thé”, “heteroxyclylcarbonyl thom
duge thé”, “carboxyclyloxycarbonyl thom dugc thé”, “heteroxyclyloxycarbonyl
thom dugc thé”, “carboxyclylsulfanyl thom dugc thé”, “heteroxyclylsulfanyl
thom dugc thé”, “carboxyclylsulfinyl thom duoc thé”, “heteroxyclylsulfinyl
thom dugc thé”, “carboxyclylsulfonyl thom dugc thé”, “heteroxyclylsulfonyl
thom dugc thé”, “vong cacbon thom dugc thé dugc tao ra béi R® va R7 cling véi
nguyén tir cacbon ma chiing dugc gin vao d6” gdm cac Nhom phan tir thé B
duéi day. Mot hodc nhidu (cac) nhém duoc lua chon tir Nhém phén tir the B

dudi day co thé dugc gin vao nguyén tir & vi tri bét ky trén vong.

Nhom phan tir thé B: halogen, hydroxy, carboxy, formyl, formyloxy, sulfanyl,
sulfino, sulfo, thioformyl, thiocarboxy, dithiocarboxy, thiocarbamoyl, xyano,
nitro, nitroso, azido, hydrazino, ureido, amidino guanidino, pentaflothio,

trialkylsilyl,

alkyl dugc thé bang Nhom phén tir thé o, alkenyl duoc thé bang Nhém phan ti
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thé o, alkynyl dugc thé bang Nhom phan tir thé o, alkyloxy dugc thé bang Nhom
phan tir thé o, alkenyloxy dugc thé& bing Nhom phan tir thé o, alkynyloxy duoc
thé bing Nhém phin tr thé o, alkylcarbonyloxy ma c6 thé duge thé bing Nhom
phin tir thé a, alkenylcarbonyloxy ma co thé dugc thé bang Nhom phan tir thé o,
alkynylcarbonyloxy ma co th duoc thé bang Nhom phan tir thé a, alkylcarbonyl
ma ¢ thé duoc thé bf‘ing nhom a, alkenylcarbonyl ma co thé dugc thé béng
nhoém a, alkynylcarbonyl ma cé thé dugc thé bang nhoém a, alkyloxycarbonyl ma
c6 thé dugc thé bang nhém o, alkenyloxycarbonyl ma c6 thé dugc thé bang
nhom a, alkynyloxycarbonyl ma cé thé duoc thé bang nhom a, alkylsulfanyl ma
¢6 thé duoc thé bang Nhom phan tir thé o, alkenylsulfanyl ma c6 thé dugc thé
bing Nhém phén tir thé o, alkynylsulfanyl ma c6 thé dugc thé bang Nhém phéan
tir thé o, alkylsulfinyl ma c6 thé dugc thé bing Nhom phan tr thé a,
alkenylsulfinyl ma c6 thé dugc thé bing nhém o, alkynylsulfinyl ma c6 the duge
thé bang nhém o, alkylsulfonyl ma co6 thé dwoc thé bang nhém a,
alkenylsulfonyl ma cé thé dugc thé bang nhom o, alkynylsulfonyl ma cé thé

duoc thé béng nhom o,

amino ma c6 thé dugc thé bing Nhom phan tir thé B, imino ma c6 thé duoc thé
bing Nhém phan tir thé B, carbamoyl ma c6 thé dugc thé bing Nhom phan ti

thé B, sulfamoyl ma c6 thé dugc thé bing Nhém phan tir thé p,

carboxyclyl thom ma co thé dugc thé bang Nhom phan tir thé vy, carboxyclyl
khong thom ma cé thé dugc thé bang Nhém phan tir thé ¥', heteroxyclyl thom
ma c6 thé dugc thé bang Nhém phan tir thé y, heteroxyclyl khong thom ma c6
thé duoc thé bang Nhém phén tir thé v', carboxyclyloxy thom ma cé thé dugc
thé bang Nhom phan tir thé vy, carboxyclyloxy khong thom ma c6 thé duoc thé
bing Nhém phan tir thé y', heteroxyclyloxy thom ma c6 thé dugc thé bang

Nhom phén tir thé vy, heteroxyclyloxy khong thom ma c6 thé duogc thé bang
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Nhom phén tir thé ¥', carboxyclylcarbonyloxy thom ma c6 thé duoc thé bang
Nhom phan tir thé vy, carboxyclylcarbonyloxy khéng thom ma ¢ thé dugc thé
bang Nhom phan tir thé ', heteroxyclylcarbonyloxy thom ma ¢6 thé dugc thé
bang Nhom phan tir thé y, heteroxyclylcarbonyloxy khong thom ma ¢ thé duoc
thé bang Nhom phan tir thé y', carboxyclylcarbonyl thom ma c6 thé duoc thé
bang nhom v, carboxyclylcarbonyl khong thom ma c6 thé dugc thé bang nhom
Y, heteroxyclylcarbonyl thom ma co thé duwgc thé bang nhém v,
heteroxyclylcarbonyl khong thom ma c6 thé dugc thé bang Nhoém phan tir thé v,
carboxyclyloxycarbonyl thom ma c6 thé dugc thé bang Nhom phan tir thé vy,
carboxyclyloxycarbonyl khong thom ma co thé duoc thé bang Nhom phan tir thé
v', heteroxyclyloxycarbonyl thom ma co6 thé duoc thé bang Nhom phan tir thé vy,
heteroxyclyloxycarbonyl khong thom ma co thé dugc thé bang Nhom phan tir
thé y', carboxyclylalkyl thom ma cé thé duoc thé bing Nhom phan tir thé v,
carboxyclylalkyl khong thom ma c6 thé duogc thé bang Nhém phan tir thé vy,
heteroxyclylalkyl thom ma c6 thé dugc thé bing Nhém phan tir thé vy,
heteroxyclylalkyl khong thom ma c6 thé dugc thé bing Nhom phan tir thé ',
carboxyclylalkyloxy thom ma c6 thé dugc thé bang Nhém phan ti thé v,
carboxyclylalkyloxy khong thom ma cé thé duge thé bang Nhom phan tir thé v,
heteroxyclylalkyloxy thom ma c6 thé dugc thé bing Nhom phan tir thé y,
heteroxyclylalkyloxy khong thom ma co thé dugc thé bang Nhom phan tir thé v/,
carboxyclylalkyloxycarbonyl thom ma c6 thé duoc thé bang Nhom phan tir thé v,
carboxyclylalkyloxycarbonyl khéng thom ma c6 thé duoc thé biang nhém v,
heteroxyclylalkyloxycarbonyl thom ma c6 thé duoc thé bang Nhom phan tir thé
v, heteroxyclylalkyloxycarbonyl khong thom ma cé thé dugc thé bang Nhom
phan tir thé v', carboxyclylalkyloxy thomalkyl, ma c6 thé duoc thé bang Nhém
phan tir thé y, carboxyclylalkyloxy khéng thomalkyl ma c¢6 thé dugc thé biang

Nhém phan tir thé v', heteroxyclylalkyloxy thomalkyl ma c6 thé dugc thé bang
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Nhom phan tir thé y, heteroxyclylalkyloxy khong thomalkyl ma ¢ thé duoc thé
bang Nhém phén tir thé y', carboxyclylsulfanyl thom ma c6 thé duoc thé bang
Nhom phin tir thé v, carboxyclylsulfanyl khong thom ma c6 thé dugc thé bang
Nhom phan tir thé ', heteroxyclylsulfanyl thom ma c6 thé duoc thé bang Nhém
phan tir thé v, heteroxyclylsulfanyl khong thom ma c6 thé duoc thé bang nhém
Y, carboxyclylsulfinyl thom ma co thé dugc thé bing nhém v,
carboxyclylsulfinyl khéng thom ma c¢o thé dugc thé bang nhom v,
heteroxyclylsulfinyl thom ma c6 thé dugc thé bang Nhom phan tir thé v,
heteroxyclylsulfinyl khong thom ma cé thé duoc thé bing Nhom phan tir thé y',
carboxyclylsulfonyl thom ma co thé dugc thé bing Nhom phan tir thé v,
carboxyclylsulfonyl khong thom ma c6 thé duoc thé bang Nhém phan tir thé ',
heteroxyclylsulfonyl thom ma c6 thé duoc thé bing Nhom phan tir thé vy, va

heteroxyclylsulfonyl khong thom ma c6 thé dugc thé bing Nhém phén tir the y'.
[0039]

Céc vi du cla cac phan tir thé trén vong ctia “vong cacbon khong thom”
hoac “vong di vong khong thom” d6i voi “carboxyclyl khong thom dugc thé”,
“heteroxyclyl khong thom dugc thé”, “carboxyclyloxy khong thom dugc thé”,
“heteroxyclyloxy khong thom dugc thé”, “carboxyclylcarbonyloxy khong thom
dugc  thé”,  “heteroxyclylcarbonyloxy  khong thom  duogc thé”,
“carboxyclylcarbonyl khong thom duoc thé”, “heteroxyclylcarbonyl khong
thom duoc thé”, “carboxyclyloxycarbonyl khong thom duge thé”,
“heteroxyclyloxycarbonyl khéng thom dugc thé”, “carboxyclylsulfanyl khéng
thom dugc thé”, “heteroxyclylsulfanyl khong thom dugc thé”,
“carboxyclylsulfinyl khong thom duogc thé”, “heteroxyclylsulfinyl khong thom
dugce thé”, “carboxyclylsulfonyl khong thom dugc thé”, “heteroxyclylsulfonyl

r
A2

khong thom dugc thé”, “carboxyclyldiyl khong thom dugc thé”,
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“heteroxyclyldiyl khong thom dugc thé”, “carboxyclyloxyimino khong thom

K95 <
(&

duoc thé”, “carboxyclyliminooxy khong thom dugc th vong cacbon khong
thom duoc thé duge tao ra bai R® va R7 cung véi nguyén tir cacbon ma chung
duoc gén vao d6”, “vong cacbon khong thom dugc thé duoc tao ra boi R va RS
cung voi nguyén tir cacbon ma chiing duoc gin vao d6”, “vong di vong khéong
thom duoc thé dugc tao ra bdi R7 va R® cung véi nguyén tir cacbon ma chang
duoc gén vao d6” va “vong di vong khong thom dugc thé duoc tao ra boi R* va
RY cung v&i nguyén tir cacbon ma ching duoc gan vao d6” gdm Nhém phan tir

thé C dudi day. Mot hodc nhidu (cac) nhém dugce lwa chon tir Nhém phan tir thé

C duéi day c6 thé duoc gén vao nguyén tir & vi tri bat ky ctia vong.
Nhém phin tir thé C: Nhom phén tir thé B va oxo.
[0040]

Khi “vong cacbon khong thom” hoac “vong di vong khong thom” dugc thé
bang “oxo0”, nghia 1a vong trong d6 hai nguyén tir hydro trén nguyén tir cacbon

duoc thé, nhu sau.

:: ;O :: : : ¢O |iHNjO @iq;/ro
[0041]

I4
9% C6y

Cac vi du cua nhom phén tir thé ddi véi “amino duoce the”, “imino duoc thé”,
“carbamoyl dugc thé” va “sulfamoyl dugc thé” 1a nhu duoc liét ké trong Nhém
phﬁn t thé D, nhu sau, va c6 thé mot hodc hai nhém duoc lua chon tir Nhom

phan tir thé D.

Nhom phan tir thé D: halogen, hydroxy, carboxy, xyano, alkyl ma co thé

duoc thé bing Nhom phan tir thé a, alkenyl ma co thé dugc thé bang Nhom phan
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tir thé o, alkynyl ma co thé dugc thé bang Nhom phan tir thé a, alkylcarbonyl ma
c6 thé dugc thé bing Nhém phan tir thé o, va alkenylcarbonyl ma cé thé dugc
thé bang Nhom phén tir thé a, alkynylcarbonyl ma c6 thé duoc thé bang Nhom
phin tr thé a, alkylsulfanyl ma c6 thé dugc thé bang Nhém phén tir thé a,
alkenylsulfanyl ma cé thé dugc thé bing Nhom phan tir thé o alkynylsulfanyl,
alkylsulfinyl ma c6 thé dugc thé bing Nhom phan tir thé a, alkenylsulfinyl ma
c6 thé duogc thé bing Nhom phin tir thé o, alkynylsulfinyl ma c6 thé dugc thé
bang Nhom phan tir thé o, alkylsulfonyl ma cé thé duoc thé bang Nhom phan tir
thé o, alkenylsulfonyl ma c6 thé dugc thé bing Nhom phan tir thé o,
alkynylsulfonyl ma c6 thé dugc thé bang Nhém phan tir thé o, amino ma c6 thé
duoc thé bang Nhom phan tir thé B, imino ma c6 thé duogc thé bang Nhom phan
tir thé B, carbamoyl ma co thé duoc thé bang Nhom phan tir thé B, sulfamoyl ma
c6 thé duoc thé bing Nhom phn tir thé B, sulfamoyl ma c6 thé dugc thé bang

nhém phan tir thé,

carboxyclyl thom ma cé thé dugc thé bang Nhom phan tir thé vy, carboxyclyl
khong thom ma co thé dugc thé bang Nhoém phén tir thé y', heteroxyclyl thom
ma c6 thé duge thé bing Nhém phén tir thé y, heteroxyclyl khong thom ma ¢
thé dugc thé bang Nhém phan tir thé v', carboxyclylalkyl thom ma c6 thé duoc
thé bang Nhom phan tix thé y, carboxyclylalkyl khong thom ma c6 thé duoc thé
bang Nhom phan tir thé ¥', heteroxyclylalkyl thom ma c6 thé dugc thé bang
Nhom phan tir thé vy, heteroxyclylalkyl khong thom ma c6 thé dugc thé bang
Nhom phén tir thé y', carboxyclylcarbonyl thom ma c6 thé duoc thé bang Nhom
phan tir thé y, carboxyclylcarbonyl khong thom ma ¢ thé duoc thé bang Nhom
phan tir thé y', heteroxyclylcarbonyl thom ma c6 thé dugc thé bang Nhom phin
tir thé y, heteroxyclylcarbonyl khong thom ma c6 thé duoc thé bang Nhom phan

tir thé ¢, carboxyclyloxycarbonyl thom ma c6 thé duoc thé bang Nhom phan tir
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thé y, carboxyclyloxycarbonyl khong thom ma c6 thé dugc thé bang Nhoém phan
tir thé ', heteroxyclyloxycarbonyl thom ma c6 thé dugc thé bang Nhom phan tir
thé vy, heteroxyclyloxycarbonyl khong thom ma c6 thé dugc thé bang Nhoém
phin tir thé ', carboxyclylsulfanyl thom ma co thé dugc thé bang Nhém phan tir
thé y, carboxyclylsulfanyl khong thom ma c6 thé dugc thé bang Nhom phén tir
thé ', heteroxyclylsulfanyl thom ma c6 thé duogc thé bing Nhom phan tir thé v,
heteroxyclylsulfanyl khong thom ma c¢6 thé dugc thé bang Nhém phan tir thé v,
carboxyclylsulfinyl thom ma c¢6 thé dugc thé bang Nhém phan tr thé v,
carboxyclylsulfinyl khong thom ma c6 thé dugc thé bing Nhom phan tir thé ',
heteroxyclylsulfinyl thom ma c¢6 thé dugc thé bang Nhom phan ti thé v,
heteroxyclylsulfinyl khong thom ma c6 thé duoc thé bang Nhom phan tir thé ',
carboxyclylsulfonyl thom ma co thd dugc thé bing Nhom phan tir thé v,
carboxyclylsulfonyl khong thom ma co thé duogc thé bing Nhom phan tir thé y',
heteroxyclylsulfonyl thom ma co6 thd dugc thé bing Nhom phan tir thé v, va
heteroxyclylsulfonyl khong thom ma co6 thé duoc thé bing Nhom phan tir thé y'.
[0042]

Trong hop chat c6 cong thirc (I), cac phuong an dwoc uu tién ddi véi R!, R'E,
RIC, L, R%L R, X, Y, U, V,W, ZA, ZB, 7€, R°, R®, R7, R%, R¥, RY, RY, R, RY va
R* duogc thé hién dusi ddy. Cac phuong 4n cua hop chét c6 cong thic (I) gom
bat ky su két hop nao trong s6 cac vi du cu thé dudi day.

[0043]

R! 1a carboxy, xyano, heteroxyclyl thom duoc thé hodc khéng dugc thé,
-C(=0)-NR!BR! hodc -CH=CHC(=0)-OH; trong d6 R'E va R!® mdi nhom ddc
lap 1a nguyén tir hydro, alkyl duoc thé hodc khong duoc thé, aminosulfonyl
duoc thé hodc khong duoc thé hodc heteroxyclylsulfonyl khong thom dugc thé

hoic khong duoc thé (dudi day duge goi 1a a-1).
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R! 1a carboxy hodc -C(=0)-NR'BR!C; trong d6 R'® va R!C mbi nhém doc 1ap
1a nguyén tir hydro, alkyl duoc thé hodc khong duoc thé, aminosulfonyl duoc
thé hodc khong dugc thé, hoic heteroxyclylsulfonyl khong thom dugc thé hoic

khong dugc thé (dudi day duoc goi 12 a-2).
R! 1a carboxy (dudi day duoc goi la a-3).
[0044]

L 1a carboxyclyldiyl khong thom duoc thé hoic khong dugc thé,
heteroxyclyldiyl khong thom dugc thé hodc khong duge thé hoic alkylen dugc

thé hodc khong duoc thé (duéi day dugc goi 1a b-1).

L la carboxyclyldiyl khong thom dugc thé hodc khong dugc thé hodc
heteroxyclyldiyl khong thom dugc thé hodc khong duge thé (dudi day dugc goi
1a b-2).

L 1a carboxyclyldiyl khong thom dugc thé hodc khong dugc thé (dudi day
duoc goi 1a b-3).

L la adamantandiyl dugc thé hodc khong duoc thé hoac xyclohexandiyl dugc

thé hodc khong dugc thé (dudi day duoc goi 1a b-4).

L 1a adamantan-2,2-diyl dugc thé hodc khéng dugc thé hoic

xyclohexan-1,1-diyl dugc thé hodc khong duogc thé (dudi day dugc goi 1a b-5).

L 1a carboxyclyldiyl khong thom dugc thé bang mét hogc nhiéu phan tir thé
duoc lua chon tir Nhom phﬁn tlr thé a (Nhom phén tir thé a: xyano, alkyloxy,
hydroxy va halogen) hodc carboxyclyldiyl khong thom khong duoc thé (dudi
day duoc goi 1a b-6).

L 1a adamantandiyl duoc thé bang mot hozc nhiéu phén tir thé dugc lya chon
tr Nhom phﬁn ttr thé a, hodc adamantandiyl khong duoc thé (duoi day duoc goi
1a b-7).
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L 1a adamantan-2,2-diyl dugc thé bang mdt hoic nhiéu phén tir thé duoc lya
chon tir Nhém phin tir thé a hodic adamantan-2,2-diyl khéng duoc thé (duéi day

duoc goi la b-8).

L 1a xyclohexandiyl dugc thé bang halogen hoic xyclohexandiyl khong duoc
thé (dudi day duoc goi 1a b-9).

L 14 xyclohexan-1,1-diyl dugc thé bang halogen ho#c xyclohexan-1,1-diyl
khong duogc thé (dudi day duoc goi 1a b-10). '

L 1a adamantandiyl dugc thé b?lng mot hodc nhiéu phén ttr thé duoc lua chon
t&r Nhom phén tir thé a, adamantandiyl khong duoc thé, xyclohexandiyl duoc thé

bing halogen hoic xyclohexandiyl khong dugc thé (dudi day duge goi la b-11).

L 14 adamantan-2,2-diyl duge thé bing mot hodc nhiéu phan tir thé dugc lwa
chon tod Nhom phﬁn tt thé a, adamantan-22-diyl khdong dugc thé,
xyclohexan-1,1-diyl dugc thé bang halogen hoic xyclohexan-1,1-diyl khong
duogc thé (dudi day duoc goi 1a b-12).

L la adamantan-2,2-diyl dugc thé béng mot hoac nhiéu phén ttr thé dugc lua

chon tir Nhém phan tir thé a (dudi day duge goi 1a b-13).
L 1a adamantan-2,2-diyl khong duogc thé (dudi day duoc goi 1a b-14).
L la xyclohexan-1,1-diyl dugc thé bang halogen (dudi day dugc goi 1a b-15).
L 1a xyclohexan-1,1-diyl khong duoc thé (dudi day dugc goi 1 b-16).
[0045]
R? 1a alkyl dugc thé hodc khong duoc thé (dudi day dugce goi la c-1).

R 1a alkyl dugc thé bing halogen hodc alkyl khong dugc thé (duéi day duoc
goi la c-2).

R? 13 alkyl duoc thé bang halogen (duéi day dugc goi 1a ¢-3).
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[0046]

R? 14 nguyén tr hydro, alkyl dugc thé hodc khong duoc thé, alkyloxy duoc
thé hodc khéng dugc thé, amino dugc thé hoac khong dugce thé, hodc carbamoy]

duoc thé hodc khong duoc thé (dudi day duoc goi lad -1).

R? 1a nguyén tir hydro, alkyl dugc thé hoc khong dugc thé, alkyloxy duoc
thé hodc khong duogc thé hodc amino dugc thé hodc khong dugc thé (dudi day

duoc goi 1a d-2).

R? 1a nguyén tir hydro hoac alkyl dugc thé hodc khong dugc thé (dudi day
duoc goi 1a d-3).

R3 1a nguyén tt hydro hodc alkyl dugc thé bang mot hodc nhiéu phén tir thé
duoc Iya chon tr Nhom phin tir thé b (Nhém phan tir thé b: dialkylamino,

amino va hydroxy) hoac alkyl khong dugc thé (dudi day duoc goi 1a d-4).
R? 1a nguyén tir hydro (dudi day dwoc goi la d-5).
[0047]

X 1a =CR*- hodc =N-, trong d6 R* 1a nguyén tr hydro, xyano, halogen, alkyl
duoc thé hodc khong dugc thé hoac carbamoyl dugc thé hodc khong dugc thé

(dudi day duoc goi la e-1).

X 1a =CR*- ho#ic =N-, trong d6 R* 13 nguyén tr hydro, halogen hodc alkyl

duogc thé hoic khong duoc thé (dudi diy dugc goi la e-2).

X la =CR*- ho#c =N-, trong d6 R* 1a nguyén t hydro, halogen hodc alkyl
khong dugc thé (dudi day dugc goi 1a e-3).

X la =CH- hodc =N- (dudi day dugc goi 1a e-4).
X la =CH- (du¢i day duoc goi la e-5).

X la =N- (dudi day dugc goi la e-6).
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[0048]

Y 1a =CRY- hodc =N-, trong d6 RY 1a nguyén tr hydro, xyano, halogen, alkyl
dugc thé hodc khong dugc thé hodc carbamoyl duoc thé hoic khong duoc thé

(du6i day duoc goi 1 £-1).

Y 1a =CRY- hodc =N-, trong d6 RY 1a nguyén tir hydro hodc halogen (dudi
day duoc goi la £-2).

Y 1a =CH- hoac =N- (dudi day duoc goi la £-3).
Y la =CH- (dudi day duogc goi 1a £-4).
Y la =N- (dudi day duoc goi la £-5).

[0049]

U 1a -CRY= hoidc -N=, trong d6 RY 1a nguyén t&r hydro, alkyloxy duoc thé
hoac khong dugc thé, heteroxyclyloxy khong thom duogc thé hodc khong dugc
thé, carboxyclyloxy khong thom dugc thé hodc khong duoc thé, alkyl duoc thé
hoic khong duoc thé, alkenyl dugc thé hodc khong duge thé, amino dugce thé
hodc khéng duogc thé, hydroxy, halogen, carboxyclyl thom dugc thé hodc khong
duoc thé, heteroxyclyl thom dugc thé hodc khong duogc thé, heteroxyclyl khong
thom duoc thé hoic khong dugc thé hoic carboxyclyl khong thom dugc thé
hodc khong duoc thé (dudi day dugc goi la g-1).

U 1a -CRY= hoic -N=, trong d6 RY 1a nguyén t& hydro, halogen,
carboxyclyloxy khong thom duogc thé hodc khong dugc thé, heteroxyclyloxy
khong thom dugc thé hodc khoéng duogc thé hoic alkyloxy duoc thé hodc khong
duge thé (dudi day duoc goi 1a g-2).

U 1a -CRY= hoic -N=, trong d6 RY la nguyén t& hydro, halogen,
carboxyclyloxy khong thom dugc thé bang pyrazolyl hodc carboxyclyloxy

khong thom khong dugc thé, heteroxyclyloxy khong thom duoc thé bang
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oxetanyl hodc heteroxyclyloxy khong thom khong duoc thé, hoic alkyloxy

khong duoc thé (dudi day duge goi 1a g-3).
U la -CH= hodc -N= (dudi day duoc goi la g-4).
U la -CH= (duéi day duogc goi la g-5).
U 1a -N= (dudi day duogc goi la g-6).

[0050]

V 1a -CRV= hoic -N=, trong d6 R 1a nguyén tr hydro, xyano, halogen, alkyl
duoc thé hodc khong duogc thé hodc carbamoyl dugc thé hoic khong duoc thé

(dudi day dugc goi 1a h-1).

V la -CRY= hoic -N=, trong d6 RY 1a nguyén ti hydro, xyano hodc

carbamoyl dugc thé hodc khong duoc thé (duéi day dugc goi la h-2).

V 1a -CRV= hodc -N=, trong d6 RV 13 nguyén tir hydro, xyano hodc khong

duge thé carbamoyl (duéi day duoc goi 1a h-3).
V 12 -CH= hoic -N= (dudi day dugc goi 1a h-4).
V la -CH= (dudi day duoc goi 1a h-5).
V 1a -N= (dudi day dugc goi 1a h-6).

[0051]

W 1a =CRY- hodc =N-, trong d6 RY 1a nguyén t&r hydro, xyano, halogen,
alkyl duoc thé hoic khoéng dugc thé hoic carbamoyl duogc thé hodc khong dugc

thé (dudi day duoc goi la i-1).
W 12 =CH- hoidc =N- (duéi day dugc goi 1a i-2).
W 1a =CH- (duéi day duoc goi 13 i-3).

W la =N- (dudi day dugc goi la i-4).
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[0052]
ZA 13 -C= hoic -N- (duéi day dugc goi 1a j-1).
7 13 -C= (duéi day dugc goi 1a j-2).
ZA 1a -N- (dudi day duoge goi 1a j-3).

[0053]

7B 13 -CR5RO-, -CR5=, -NR5- hoic -N=, trong d6 R® va R® mdi nhém doc 1ap
12 nguyén tr hydro, heteroxyclyl khong thom dugc thé hodc khéng duoc thé,
hydroxy hodc alkyl dugc thé hodc khong duoc thé, hodc R® va RS cung v&i nhau

tao thanh oxo (duédi day dugc goi la k-1).

7B 13 -CR°RS-, -CR= hodc -NR?-, trong d6 R’ va R® mdi nhém doc 13p 1a
nguyén to hydro, heteroxyclyl khong thom dugc thé hodc khong duoc thé,
hydroxy hodc alkyl dugc thé hoic khong dugce thé, hodc R® va R® cung v6i nhau

tao thanh oxo (dudi day duoc goi 1a k-2).

7B 1a -CR5RE- hodc -CR=, trong d6 R’ va R® mdi nhoém doc 1ap 1a nguyén tir
hydro, heteroxyclyl khong thom dugc thé hodc khong duoc thé, hydroxy hoic
alkyl duoc thé hodc khong duge thé, hodc R® va R® cung voi nhau tao thanh oxo

(duéi day duoc goi 1a k-3).

7B 13 -CR5R®-, trong d6 R® va R® mdi nhém doc 13p 1a nguyén tr hydro,
heteroxyclyl khong thom duoc thé hodc khong duogc thé, hydroxy hodc alkyl
duoc thé hodc khong dwogc thé, hodc R® va R® cing véi nhau tao thanh oxo (dudi

day duogc goi l1a k-4).

7B 1a -CR’=, trong d6 R 1a nguyén tir hydro, heteroxyclyl khéng thom dugc
thé hodc khong duoc thé, hydroxy hodc alkyl dugc thé hodc khong dugc thé
(duéi day dugc goi la k-5).
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7B 1a -CRR®- hodc -CR’=, trong d6 R® va R® mdi nhém doc 1ap 1a nguyén tir
hydro, heteroxyclyl khong thom dugc thé hoic khong duge thé, hodc RS va R
cung v4i nhau tao thanh oxo (dudi day duoc go1 la k-6).

7B 1a -CR°R®-, trong d6 R® va R® mdi nhém doc 1ap 12 nguyén tir hydro,
heteroxyclyl khong thom duoc thé hoic khong duge thé, hodc R va R® cung véi
nhau tao thanh oxo (duéi day duoc goi la k-7).

ZB 13 -CR’=, trong d6 R® 13 nguyén tir hydro hoac heteroxyclyl khong thom
duoc thé hodc khong duoc thé (dudi day duoc goi 1a k-8).

7B 14 -CR5RS- hodc -CR=, trong d6 R® va R® mdi nhém doc 1ap 1a nguyén tir
hydro (dudi day duge goi 1a k-9).

7B 1a -CR5R®-, trong d6 R® va R® mdi nhom doc 14p 1a nguyén tir hydro (dudi
day duoc goi 1a k-10).

ZB 1a -CR3=, trong d6 R’ 1a nguyén tir hydro (dudi day dugc goi la k-11).

7B 14 -CR5RE- hodc -CR=, trong d6 R® va R® mdi nhém doc 1ap 1a nguyén tir
hydro hoac heteroxyclyl khong thom khong duoc thé, hodc R® va R® ciing véi
nhau tao thanh oxo (dudi ddy duoc goi 1a k-12).

ZB 14 -CR5R®-, trong d6 R® va R® mdi nhém ddc 1ap 1a nguyén tir hydro hodc
heteroxyclyl khong thom khong duoc thé, hodc R’ va R® cung véi nhau tao
thanh oxo (dudi day dugc goi la duge goi 1a k-13).

7P 1a -CR’=, trong d6 R° 14 nguyén tir hydro hodc di vong khong dugc thé
khong thom (duéi day duoc goi la k-14).

7B 1a -CH,- (duéi day duge goi 1la k-15).

78 13 -CH= (du6i day duge goi 13 k-16).

[0054]
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7 1a -CRR8-, -CR’=, -NR’- hoic =N-, trong d6 R’ va R® mdi nhém doc 1ap
la nguyén tir hydro, alkyl dugc thé hodc khong dugc thé, carboxyclyl khong
thom duoc thé hodc khong duogc thé, heteroxyclyl khong thom duogc thé hoic
khong duogc thé, carboxyclyl thom dugc thé hodc khong duoc thé, heteroxyclyl
thom duge thé hodc khong dugc thé, carboxyclyloxycarbonyl khong thom duge
thé hodc khong duoc thé, heteroxyclyloxycarbonyl khong thom dugc thé hoic
khong dugc thé, carboxyclylsulfonyl khong thom dugc thé hodc khong duoc thé,
alkylsulfonyl dugc thé hodc khong dugc thé, hoic R7 va R® cung véi nguyén tir
cacbon ma ching gin vao tao thanh vong cacbon khong thom duoc thé hodc
khong dugc thé hoic vong di vong khong thom dugc thé hoac khong duogc thé

(dudi day duge goi la1-1).

7€ 1a -CR'R®-, -CR’= hoic -NR’-, trong d6 R7 va R® mdi nhém doc 1ap 1a
nguyén ti hydro, alkyl dugc thé hodc khong duoc thé, carboxyclyl khong thom
duoc thé hodc khong dugc thé, heteroxyclyl khong thom duoc thé hodc khong
duoc thé, carboxyclyl thom dugc thé hoic khong dugc thé, heteroxyclyl thom
duoc thé hodc khong duoc thé, carboxyclyloxycarbonyl khéng thom dugc thé
hodc khéng duogc thé, heteroxyclyloxycarbonyl khong thom dugc thé hoic
khong dugce thé, carboxyclylsulfonyl khong thom dugc thé hodc khong dugc thé,
alkylsulfonyl dugc thé hoic khong duoc thé, hodc R7 va R® cing vé6i nguyén tir
cacbon ma ching gin vao tao thanh vong cacbon khdng thom dugc thé hodc
khong dugc thé hodc vong di vong khong thom duoc thé hodc khong duoc thé
(dudi day dugc goi la 1-2).

Z€ 1a -CR'R®- hoidc -NR’-, trong @6 R7 va R® mbi nhém doc 1ap 12 nguyén ti
hydro, alkyl dugc thé hoic khong duoc thé, carboxyclyl khong thom duoc thé
hoic khong duoc thé, heteroxyclyl khong thom duoc thé hoic khong duoc thé,

carboxyclyl thom dugc thé hodc khong dugc thé, heteroxyclyl thom duogc thé
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hodc khong duoc thé, carboxyclyloxycarbonyl khong thom dugc thé hodc khong
duoc thé, heteroxyclyloxycarbonyl khong thom dugc thé hoic khong duoc thé,
carboxyclylsulfonyl khong thom dugc thé hoic khéng dugc thé, alkylsulfonyl
duoc thé hoic khong duoc thé, hoic R7 va R® cung véi nguyén tir cacbon ma
chiing gin vao tao thanh vong cacbon khong thom dugc thé hoic khong dugc
thé hodc vong di vong khéng thom duoc thé hoic khong duoc thé (dudi day

dugc goi 1a 1-3).

7€ 1a -CR'R®-, trong d6 R7 va R® mdi nhém doc 1ap 1a nguyén t& hydro,
alkyl dugc thé hoic khong dugc thé, carboxyclyl khong thom dugc thé hodc
khong duogc thé, heteroxyclyl khong thom dugc thé hoic khoéng dugc thé,
carboxyclyl thom dugc thé hodc khong duoc thé, heteroxyclyl thom dugc thé
hodc khong dugc thé, carboxyclyloxycarbonyl khong thom duoc thé hodc khong
duge thé, heteroxyclyloxycarbonyl khong thom dugc thé hodc khong duoc thé,
carboxyclylsulfonyl khéng thom dugc thé hodc khong dugc thé, alkylsulfonyl
duoc thé hodc khong duoc thé, hodc R7 va R® cung véi nguyén ti cacbon ma
chung gén vao tao thanh vong cacbon khong thom duogc thé hoac khong dugc
thé hodc vong di vong khong thom dugc thé hodc khong dugc thé (duéi day

dugc goi la 1-4).

7€ 1a -NR’-, trong d6 R7 13 nguyén tir hydro, alkyl dwogc thé hodc khong
duoc thé, carboxyclyl khong thom duoc thé hoic khong dugc thé, heteroxyclyl
khong thom dugc thé hoac khong duoc thé, carboxyclyl thom duogc thé hodc
khong dugc thé, heteroxyclyl thom dugc thé hodc khong dugc thé,
carboxyclyloxycarbonyl khong thom duogc thé hoic khong dugc thé,
heteroxyclyloxycarbonyl khoéng thom dugc thé hosc khong dugc thé,
carboxyclylsulfonyl khéng thom duoc thé hodc khoéng duoc thé hoic

alkylsulfonyl dugc thé hodc khong dugc thé (dudi day duoc goi 1a 1-5).
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7 1a -CR’R®- hodc -NR-, trong d6 R7 va R® mdi nhém ddc 14p 1a nguyén tir
hydro, alkyl dugc thé hoic khong duge thé, carboxyclyl khong thom duoc thé
hodc khong dugc thé, heteroxyclyl khong thom duogc thé hoic khong duogc thé,
carboxyclyl thom dugc thé hoic khong dugc thé, heteroxyclyl thom duogc thé
hodc khong duoc thé, carboxyclyloxycarbonyl khong thom dugc thé hoic khong
duoc thé, heteroxyclyloxycarbonyl khong thom duge thé hoic khong duogc thé,
carboxyclylsulfonyl khong thom dugc thé hodc khong duoc thé, hoic R7 va R®
cung véi nguyén tu cacbon ma ching gan vao tao thanh vong cacbon khong
thom dugc thé hodc khong dugc thé hoic vong di vong khong thom dugce thé

hodc khong dugc thé (dudi day duoc goi 1a 1-6).

7€ 1a -CR'R®-, trong d6 R” va R® mdi nhom ddc 1ap 12 nguyén tir hydro,
alkyl duogc thé hodc khong dugc thé, carboxyclyl khéng thom dugc thé hodc
khong duoc thé, heteroxyclyl khong thom dugc thé hoic khong duge thé, hodc
R’ va R? cling vGi nguyén tir cacbon ma ching gin vao tao thanh vong cacbon
khong thom dugc thé hodc khong dugce thé hoic vong di vong khong thom duogc

thé hodc khong dugc thé (dudi day duoc goi 1a 1-7).

7€ 1a -NR’-, trong d6 R’ 1 nguyén ti hydro, alkyl dugc thé hoic khong
duoc thé, carboxyclyl khong thom dugc thé hodc khéng duoc thé, heteroxyclyl
khong thom dugc thé hodc khong duoc thé, carboxyclyl thom duogc thé hoic
khong dugc thé, heteroxyclyl thom duogc thé hoic khong dugc thé,
carboxyclyloxycarbonyl khong thom dugc thé hodc khéng dugc thé,
heteroxyclyloxycarbonyl khong thom dugc thé hodc khong duoc thé, hoic
carboxyclylsulfonyl khong thom duoc thé hodc khong dugc thé (dudi day duoc
goi 1a 1-8).

7 1a -CR'R®- hodc -NR-, trong d6 R” va R® mdi nhém doc 1ap 1a nguyén tir

hydro, alkyl dwoc thé bang mét hodc nhidu phan tir thé dugc lya chon tir Nhém
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phan tir thé ¢ (Nhom phén tir thé c: halogen, hydroxy, alkyloxy, carboxyclyl
khong thom, carboxyclyl khong thom duoc thé bing halogen, heteroxyclyl
khong thom, heteroxyclylcarbonyl khong thom va carboxyclyl thom) hodc alkyl
khong duoc thé, carboxyclyl khong thom dugc thé bang mot hodc nhiéu phan tir
thé duoc Iya chon tir Nhom phin tir thé d (Nhém phan tir thé d: halogen,
alkyloxy, xyano, hydroxy, haloalkyl va alkyloxy dugc thé bang phenyl) hoic
carboxyclyl khong thom khong dugc thé, heteroxyclyl khong thom duoc thé
bang haloalkyl hodc heteroxyclyl khdng thom khéng duoc thé, carboxyclyl
thom duogc thé bﬁng mot hoac nhiéu phé‘m ttr thé duoc lwa chon tir Nhém phﬁn t
thé e (Nhom phan tir thé e: halogen, alkyl, haloalkyl, alkyloxy va xyano) hodc
carboxyclyl thom khong dugc thé, heteroxyclyl thom dugc thé béng mot hodc
nhiéu phan tir thé duoc lya chon tir Nhom phén tir thé f (Nhém phan tir thé
nhém f alkyl, halogen, haloalkyl, alkyloxy, hydroxy va xyano) hoac
heteroxyclyl thom khong duoc thé, carboxyclyloxycarbonyl khong thom khdong
dugc thé, heteroxyclyloxycarbonyl khong thom khéng dugc thé,
carboxyclylsulfonyl khéng thom khong duoc thé, hoic R’ va R® cing véi
nguyén tu cacbon ma ching gin vao tao thanh vong cacbon khong thom duoc
thé bang halogen hoic vong cacbon khong thom khéng duoc thé hodc dé tao
thanh vong di vong khong thom dugc thé béng mot hoac nhiéu phﬁn ttr thé duoc
lwa chon tr Nhom phén ti thég (Nhom phan tir thé g: alkyl, haloalkyl,
alkylcarbonyl, alkyloxycarbonyl dugc thé bang phenyl, alkyloxycarbonyl,
heteroxyclyl khdéng thom, alkylcarbamoyl, carboxyclyl khoéng thom,
heteroxyclyl thom va heteroxyclyl thom duoc thé bang halogen) hodc vong di

vong khong thom khong duoc thé (dudi day dugc goi 1a dugc goi 13 1-9).

Z€ 1a -CR'R®-, trong d6 R7 va R® mdi nhom ddc 18p 1a nguyén tir hydro,

alkyl khong duoc thé, carboxyclyl khong thom khong duoc thé, heteroxyclyl
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khong thom khéong dugc thé, hoic R7 va R® cung véi nguyén tir cacbon ma
chang gin vao tao thanh vong cacbon khong thom dugc thé bang halogen hoic
vong cacbon khong thom khong duoc thé hodc dé tao thanh vong di vong khong
thom duogc thé b:fmg mot hoac nhiéu ph.':fm ttr thé duoc lya chon tir Nhém phﬁn tr

thég hoic vong di vong khong thom khong dwgc thé (dudi day duge goi 13 1-10).

7€ 1a -NR’-, trong d6 R 1a nguyén ti hydro, alkyl dugc thé bang mot hoic
nhiéu phﬁn ttr thé duoc lua chon tir Nhoém phén ttr thé ¢ hodc alkyl khong dugc
thé, carboxyclyl khong thom duoc thé bang mot hodc nhiéu phin tir thé duoc lya
chon tir Nhom phén tir thé d hodc carboxyclyl khong thom khéng dugc thé,
heteroxyclyl khong thom dugc thé bang haloalkyl hodc heteroxyclyl khong
thom khong dugc thé, carboxyclyl thom duoc thé béng mot hodc nhiéu phﬁn t
thé duoc lua chon tir Nhom phﬁn tr thé e hodc carboxyclyl thom khéng duoc thé,
heteroxyclyl thom dugc thé béng mot hodc nhiéu phén tir thé duge lwa chon tir
Nhom phén ti thé f hodc heteroxyclyl thom khong dugc thé,
carboxyclyloxycarbonyl khong thom khong dugc thé, heteroxyclyloxycarbonyl
khong thom khong duoc thé, hodc carboxyclylsulfonyl khong thom khdng duoc
thé (dudi day dugc goi la dugc goi la 1-11).

7€ 13 -CR7R®-, trong d6 R7 va R® mdi nhom ddc 1ap 1a alkyl khong dugce thé
(dudi day dugc goi la 1-12).

7€ 1a -NR’-, trong d6 R 1a alkyl khong dugc thé (dudi day dugc goi 1a 1-13).
[0055]

R* 1a nguyén to hydro, alkyloxy dugc thé hodc khong duoc thé,
heteroxyclyloxy khong thom duogc thé hodc khong dwogc thé, carboxyclyloxy
khong thom dugc thé hodc khong dugc thé, carboxyclyloxy thom dugc thé hoic
khong duoc thé, heteroxyclyloxy thom dugc thé hodc khong duogc thé, alkyl

duoc thé hoac khoéng duoc thé, alkenyl duogc thé hodc khoéng duogc thé, amino
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duoc thé hoic khong duoc thé, carbamoyl duogc thé hoic khong duoc thé,
hydroxy, halogen, carboxyclyl thom duoc thé hoic khong duoc thé, heteroxyclyl
thom duoc thé hodc khong dugc thé, heteroxyclyl khong thom duoc thé hoic
khong duoc thé, carboxyclyl khong thom dugc thé hodc khong duogc thé hoic
heteroxyclylcarbonyl khong thom dugc thé hoic khéng dugc thé, hoic R* va RY
cung voi nguyén tir cacbon ma ching gén vao tao thanh vong di vong khong

thom duge thé hodc khong duogc thé (dudi day dugc goi 1a m-1).

R* 1a alkyloxy duogc thé hodc khong dugc thé, heteroxyclyloxy khong thom
duoc thé hodc khong duoc thé, carboxyclyloxy khong thom dugc thé hoic
khong duogc thé, carboxyclyloxy thom duoc thé hoic khéng dugc thé,
heteroxyclyloxy thom duoc thé hoic khong dugc thé, alkyl duoc thé hodc khong
duoc thé, alkenyl dugc thé hoac khong dugc thé, amino duoc thé hoic khong
duoc thé, carbamoyl dugc thé hodc khong duogc thé, hydroxy, halogen,
carboxyclyl thom dugc thé hodc khong duoc thé, heteroxyclyl thom dugc thé
hoic khong duge thé, heteroxyclyl khong thom dugc thé hodc khong duoc the,
carboxyclyl khong thom duoc thé hodc khong duogc thé, heteroxyclylcarbonyl
khong thom dugc thé hodc khong duoc thé, hoic R* va RY cling véi nguyén tir
cacbon ma chung gin vao tao thanh vong di vong khong thom dugc thé hoic

khong duoc thé (dudi day duge goi 1a dugce goi 1a m-2).

R* 1a alkyloxy duoc thé hodc khong dugc thé, heteroxyclyloxy khong thom
duoc thé hodc khong duoc thé, carboxyclyloxy khong thom dugc thé hoic
khong dugc thé, carboxyclyloxy thom dugc thé hodc khong dugc thé, alkyl
duge thé hoic khong duogc thé, alkenyl dugc thé hodc khong duge thé, amino
duoc thé hodc kh6ng duoc thé, carbamoyl dugc thé hodc khoéng duoc thé,
hydroxy, halogen, carboxyclyl thom dugc thé hodc khong duoc thé, heteroxyclyl

thom dugc thé hodc khoéng duogc thé, heteroxyclyl khong thom duoc thé hodc
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khong dugc thé, carboxyclyl khong thom duogc thé hodc khong duogc thé,
heteroxyclylcarbonyl khong thom dugc thé hodc khong dugc thé, hodc R* va RV
cung voi nguyén tir cacbon ma chung gan vao tao thanh vong di vong khong

thom duoc thé hodc khong dugc thé (dudi diy dugc goi 1a m-3).

R* 1 alkyloxy duoc thé bang mot hodc nhiéu phan tir thé dugc lya chon tir
Nhom phén tir thé h (Nhém phan tir thé h: halogen, hydroxy, alkyloxy, xyano,
alkylcarbonyloxy, heteroxyclyl thom dugc thé (cac phan tr thé: alkyl hoic
alkyloxy), heteroxyclyl khong thom, dugc thé, heteroxyclyl khong thom (cac
phan tir thé: heteroxyclyl thom, alkyl hodc halogen), heteroxyclylamino thom,
carboyclyl thom, va carboxyclyl thom dugc thé bang alkyloxy) hodc alkyloxy

khong dugc thé;

heteroxyclyloxy khong thom duogc thé bang mot hodc nhiéu phan tir thé
duoc lya chon tir Nhom phén tir thé j (Nhém phan tir thé j: alkyl, halogen,
haloalkyl, xyanoalkyl, alkylcarbonyl, alkylcarbamoyl, alkyloxycarbonyl,
alkyloxyalkyl, alkylsulfonylalkyl, heteroxyclyl khong thom, heteroxyclyl thom
duoc thé (cac phan tir thé: alkyl, alkyloxy, halogen, haloalkyl hodc xyano),
heteroxyclyl thom, carboxyclyl khong thom, carboxyclyl khong thom duoc thé
bang halogen, heteroxyclyl khong thom duoc thé (cac phan tir thé: halogen hoic
alkylcarbonyl), heteroxyclylalkyl khéng thom, carboxyclylalkyl khong thom,
carboxyclylalkyl khong thom dugc thé bang halogen, heteroxyclylalkyl thom
dugc thé bang alkyl, heteroxyclylcarbonyl khong thom, carboxyclylcarbonyl
khong thom, heteroxyclylcarbonyl thom, carboxyclylalkyloxycarbonyl thom, va
carboxyclylsulfonyl khong thom) hodc heteroxyclyloxy khong thom khong

duoc thé;

carboxyclyloxy khong thom dwgc thé bang mot hodc nhidu phan tir thé dwoc

Iya chon tir Nhom phén tir thé k (Nhom phan tir thé k: alkyl, halogen, haloalkyl,
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alkyloxy, alkylsulfonyl, haloalkylamino, alkylamino, heteroxyclyl thom,
heteroxyclyl khong thom dugc thé bang halogen, heteroxyclyl khong thom,
heteroxyclyl thom duoc thé bang halogen, heteroxyclylamino thom duoc thé
bang halogen, heteroxyclylalkyl khong thom dugc thé biang halogen,
carboxyclyloxy khong thom, va carboxyclyliminooxy khong thom duoc thé

bang halogen) ho#c carboxyclyloxy khong thom khong duoc thé;
carboxyclyloxy thom;

alkyl duogc thé bfmg mot hoac nhiéu phﬁn ttr thé duoc lua chon tir Nhom
phan tir thé 1 (Nhém phin tir thé 1: halogen, carboxyclyl thom, carboxyclyl thom
dugc thé bang alkyloxy, heteroxyclyl khong thom, va heteroxyclyl khong thom
dugc thé (cac phan tir thé: heteroxyclyl thom, heteroxyclyl khong thom dugce thé
bang alkyl hodc halogen), va carboyclyloxyimino khéng thom duoc thé bang

halogen) hoac alkyl khéng duoc thé;

alkenyl duoc thé bing mot hodic nhidu phan tir thé dugc lya chon tir Nhom
phan tir thé m (Nhom phén tir thé m: carboxyclyl thom dugc thé bang alkyloxy,
heteroxyclyl khéng thom, va heteroxyclyl khong thom duoc thé bang
carboxyclylalkyloxycarbonyl thom) hodc alkenyl khong dugc thé;

amino duogc thé b:fmg mot hoac nhiéu phﬁn ttr thé duoc lua chon tir Nhém
phan tir thé n (Nhom phan tir thé n: carboxyclylalkyl thom dugc thé bang
alkyloxy, carboxyclylcarbonyl thom duoc thé bang alkyloxy, heteroxyclyl khong
thom dugc thé bang heteroxyclyl thom, heteroxyclyl thom, carboxyclylsulfonyl
thom, carboxyclylcarbonyl thom, alkyl, va heteroxyclyl thom dugc thé bang

haloalkyl) hoac amino khong dugc thé;
carbamoyl duoc thé bang haloalkyl hoic carbamoyl khong dugce thé;

hydroxy;
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halogen;

carboxyclyl thom duoc thé bang alkyloxyalkyl hodc carboxyclyl thom
khéng dugc thé;

hetroxyclyl thom khéng duoc thé;

hetroxyclyl khong thom duogc thé bang mot hodc nhiéu phan tir thé duoc lua
chon tr Nhom phan tir thé o (Nhém phan tir thé o: heteroxyclyl thom,
carboxyclylalkyl thom, heteroxyclylalkyl thom, va haloalkyl) hoac hetroxyclyl
khong thom khdong duoc thé;

carboxyclyl khong thom duge thé bing mot hodc nhiéu phan tir thé duogc lya
chon tr Nhom phin ti thé p (Nhém phin tor thé p: carbamoyl va

dialkylcarbamoyl) hodc carboxyclyl khong thom khong duoc thé;

heteroxyclylcarbonyl khong thom dugc thé bang mot hodc nhiéu phan tir thé
duoc lya chon tir Nhém phén tir thé q (Nhém phén tir thé q: heteroxyclyl thom,
haloalkyl, heteroxyclyl khong thom dugc thé bang halogen, heteroxyclyl thom
duogc thé bang halogen, halogen, va alkyloxy) hodc heteroxyclylcarbonyl khong

thom khong duoc thé;
carboxyclyloxyimino khong thom dugc thé bang halogen; hoic

R* va RY cung véi nguyén tir cacbon ma chiing gan vao tao thanh vong di
vong khong thom duoc thé bang halogen hodc vong di vong khong thom khong

duoc thé (dudi day duge goi 1a m-4).

R* 1a alkyloxy duoc thé hoic khong duoc thé, heteroxyclyloxy khong thom
duoc thé hoic khong duogc thé, carboxyclyloxy khong thom dugc thé hodc
khong dugc thé, carbamoyl dwgc thé hoic khong dugc thé, hodc
heteroxyclylcarbonyl khéng thom dugc thé hoic khéng duoc thé (dudi day duge

goi la duogc goi 1a m-5).
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R* 14 alkyloxy duge thé bing mot hoic nhidu phan tir thé dugc lua chon tur
Nhom phan tir thé h hodc alkyloxy khong dugc thé, heteroxyclyloxy khong
thom dugc thé bang mat hodic nhiu phan tir thé dugc lva chon tir Nhom phan tir
thé j hodc heteroxyclyloxy khong thom khong duoc thé, carboxyclyloxy khéng
thom duoc thé bﬁng mot hoac nhiéu ph;fm ttr thé duoc lua chon tir Nhom phén tr
thé k hodc carboxyclyloxy khong thom khong duoc thé, carbamoyl dugc thé
bang haloalkyl hodc carbamoyl khéng dugc thé, hoic heteroxyclylcarbonyl
khong thom dugc thé bﬁng mot hoac nhiéu ph?m tr thé dugc lwa chon tir Nhom
phin tir thé q hodc heteroxyclylcarbonyl khong thom khong duge thé (dusi day

duogc goi 1a m-6).

R* 14 alkyloxy duoc thé hoic khong duoc thé, heteroxyclyloxy khong thom
duoc thé hoic khong duogc thé, hodc carboxyclyloxy khong thom duoc thé hodc

khong duoc thé (dudi day duge goi la m-7).

R* 1a alkyloxy dugc thé bﬁng mot hoac nhiéu phﬁn tr thé duoge lua chon tir
Nhom phan tir thé h hodc alkyloxy khong dugc thé, heteroxyclyloxy khéng
thom duoc thé bing mét hodc nhiéu phén tir thé dugc Iya chon tir Nhém phan tir
thé j hodc heteroxyclyloxy khdng thom khéng dugc thé, hodc carboxyclyloxy
khong thom dugc thé béng mot hodc nhiéu phﬁn tt thé duoc lva chon tir Nhom
phin tir thé k hodic carboxyclyloxy khong thom khong duoc thé (dudi ddy dugc

goi 1a m-8).
R* 12 alkyloxy dwoc thé hodc khong duoc thé (dudi day duoc goi 1a m-9).

R* 14 alkyloxy dugc thé bang mot hodc nhidu phan tir thé dugc lwa chon tir

Nhoém phén tir thé h hoic alkyloxy khéng dugc thé (dudi day duge goi 1a m-10).

R* 1a heteroxyclyloxy khong thom dugc thé hodc khong duoc thé (dudi day

duoc goi la m-11).
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R* 1a heteroxyclyloxy khong thom dugc thé bang mot hoic nhidu phan tir thé
duoc lua chon tir Nhom phan tir thé j hodc heteroxyclyloxy khong thom khong

duoc thé (duéi day dugc goi la m-12).

R* 14 carboxyclyloxy khong thom dugc thé hoic khong dugc thé (duéi day

duoc goi la m-13).

R* 1a carboxyclyloxy khong thom dugc thé bang mot hodc nhiéu phan tir thé
dwoc lua chon tir Nhom phdn tir thé k hodc carboxyclyloxy khong thom khong

duoc thé (dudi day duoc goi 1a m-14).

R* 1a carboxyclyloxy khong thom duoc thé bang mot hoic nhiéu phan tir thé

dugc lya chon tr Nhom phﬁn ttr thé k (duéi day dugc goi 1a m-15).

R* 1a carboxyclyloxy khong thom dugc thé (phan tir thé: heteroxyclyl khong

thom duoc thé bang halogen) (dudi diy dugc goi 12 m-16).

R* 1a heteroxyclyloxy khong thom dugc thé (cac phan tir thé: heteroxyclyl

thom) (dudi day duoc goi la m-17).

R* 1a heteroxyclyloxy khong thom duoc thé (cac phan tir thé: heteroxyclyl

thom dugc thé biang halogen) (dudi diy dugc goi la m-18).

R* 1a heteroxyclyloxy khong thom dugc thé (cac phan tir thé: haloalkyl)
(duéi day duge goi la m-19).

R* 1a carboxyclyloxy khong thom dugc thé (phan tir thé: haloalkylamino)

(duéi day duge goi 1a m-20).
[0056]

Thém nita, cac vi du vé hop chét co cong thic (I) bao ham tht ca su két hop

ctia cic vi du cu thé nhu dugce thé hién dudi day.

Céc phuong an dugc uu tién ctia nhom c6 cong thire:
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vaRL R'®,RIC T, R R3, V, W, RS, RS, R7, R®, RX, RY, RY, RY, RV va R* dugc

thé hién duéi day.
[0057]

Nhom c¢6 cong thire:

12 nhém dugc thé hién boi cong thiae (I-a), (I-b), (I-c), (I-d), (I-e), (I-f), (I-g),

(I-h) hoac (I-1) nhu sau.

Ry gy Ry RY RY Ry Ry Ry
" o i Ty
N}i . f N~ N—? N7
RX R6 R N RX =\ _, , R®
/ (Fd) R e R
RY
5 R4 N=
Y .7"’1 \_/ ! ii
R\ s
(I-h) r7

[0058]

Nhoém c6 cong thire:
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12 nhom duogc thé hién béi cong thire (I-a), (I-b), (I-h) hodc (I-).

[0059]

Nhom c6 cong thirc:

S~

<\ \) ;7‘(_)

Xa 2
20=2°

12 nhom duge thé hién boi cong thire (I-a), (I-b) hodc (I-).
[0060]

Nhom c6 cong thirc:

S~

¢ :§5

Xz 2%
20;" 7B

1a nhom duoc thé hién béi cong thie (I-a) hoic (I-b).
[0061]

Nhoém c6 cong thie:

12 nhom duoc thé hién béi cong thic (I-a).
[0062]

Nhoém c6 cong thic:
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12 nhom duoc thé hién bai cong thire (I-b).
[0063]

R* 1a nguyén tir hydro, xyano, halogen, alkyl dugc thé hodc khong duoc thé
hodc carbamoyl duoc thé hodc khong dugc thé (du6i day dugc goi 1a ee-1).

RX 1a nguyén tt hydro, halogen hodc alkyl duoc thé hoic khong duogc thé
(duéi day dugc goi la ee-2).

RX 1a nguyén tr hydro, halogen hoac alkyl khong dugc thé (dudi day duoc
goi la ee-3)

R* 1a nguyén tir hydro (duéi day dugc goi la ee-4).

[0064]

RY la nguyén tu hydro, Xyano, halogen, alkyl dugc thé hoac khong duogc thé
hodc carbamoyl duoc thé hoic khong duge thé (dudi day duoc goi la ff-1).

RY 1a nguyén tir hydro hoac halogen (duéi day dugc goi la ff-2).

RY 1a nguyén tir hydro (duéi day duoc goi la ff-3).

[0065]

RY 1a nguyén ta hydro, alkyloxy duoc thé hodc khong dugc thé,
heteroxyclyloxy khéng thom dugc thé hodc khong dwogc thé, carboxyclyloxy
khong thom dugc thé hoac khong duoc thé, alkyl dugc thé hoic khong duoc thé,
alkenyl duogc thé hoic khoéng duoc thé, amino duoc thé hoic khéng dugc thé,

hydroxy, halogen, carboxyclyl thom duoc thé hodc khong duoc thé, heteroxyclyl

thom dugc thé hoic khéng dugc thé, heteroxyclyl khong thom dugc thé hoic
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khong dugc thé hoic carboxyclyl khong thom dugc thé hodc khong duoc thé
(dudi day dugc goi la gg-1).

RY 13 nguyén tr hydro, halogen, carboxyclyloxy khong thom duoc thé hoic
khong duoc thé, heteroxyclyloxy khong thom dugc thé hoic khong dugc thé
hodc alkyloxy duoc thé hoic khong dugc thé (dudi day dugc goi 1a gg-2).

RY 1a nguyén tir hydro, halogen, carboxyclyloxy khong thom dugc thé bang
pyrazolyl hoac carboxyclyloxy khong thom khong dugc thé, heteroxyclyloxy

khong thom duoc thé bang oxetanyl hoic heteroxyclyloxy khong thom khong

duogc thé, hoic alkyloxy khong duge thé (dudi day duoc goi 1a gg-3).
RY 1a nguyén tir hydro (duéi day dugc goi la gg-4).
[0066]

RS va R® mdi nhom doc 1ap 1a nguyén tir hydro, heteroxyclyl khong thom
duoc thé hodc khong dugce thé, hydroxy hoac alkyl dugc thé hodc khong duoc
thé, hodc R® va R® cung véi nhau tao thanh oxo (dudi ddy duogc goi la kk-1).

R’ 1a nguyén tir hydro, heteroxyclyl khong thom duoc thé hodc khong dugc
thé, hydroxy hodc alkyl dugc thé hodc khong dugc thé (dwdi day duogc goi la
kk-5).

R5 va R® mdi nhom doc 1ap 1a nguyén tir hydro, heteroxyclyl khong thom
duoc thé hodc khong dwogc thé, hoic R® va R cling véi nhau tao thanh oxo (dudi
day dugc goi la kk-6).

R’ 1a nguyén tr hydro, heteroxyclyl khong thom dugc thé hoic khong dugc
thé (dudi day duoc goi 1a kk-8).

RS va R® m6i nhém doc 1ap 1a nguyén tir hydro (duéi day duoc goi la kk-9).

R’ 1a nguyén ti hydro (dudi day duoc goi 1a kk-10).
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R’ va R® mdi nhom doc 1ap la nguyén tir hydro, heteroxyclyl khong thom
khong dugc thé, hodc R® va R® cling v6i nhau tao thanh oxo (dudi ddy duogc goi

12 kk-12).

R’ 14 nguyén tir hydro hoac heteroxyclyl khong thom khong dugc thé (duéi
day duoc goi 1a kk-14).

[0067]

R7 va R® mbi nhom ddc 1ap 1a nguyén tir hydro, alkyl duoc thé hoic khong
duoc thé, carboxyclyl khong thom dugc thé hoic khong duogc thé, heteroxyclyl
khong thom dugc thé hoic khéng duoc thé, carboxyclyl thom dugc thé hoic
khong dugce thé, heteroxyclyl thom dugc thé hoic khong duogc thé,
carboxyclyloxycarbonyl khoéng thom duoc thé hoic khong dugc thé,
heteroxyclyloxycarbonyl khong thom duoc thé hoic khong duoc thé,
carboxyclylsulfonyl khong thom dugc thé hodc khong dugc thé, alkylsulfonyl
duoc thé hodc khong dugc thé, hoic R” va R® cung voi nguyén tir cacbon ma
ching gin vao tao thanh vong cacbon khong thom dugc thé hoic khong duoc
thé hodc vong di vong khong thom duge thé hodc khong duoc thé (dudi day

duogc goi la 11-1).

R’ 1a nguyén ti hydro, alkyl dugc thé hodc khong dugc thé, carboxyclyl
khong thom duoc thé hoic khong duogc thé, heteroxyclyl khong thom dugc thé
hodc khong duogc thé, carboxyclyl thom dugc thé hoic khong dugc thé,
heteroxyclyl thom duogc thé hodc khong duoc thé, carboxyclyloxycarbonyl
khong thom duoc thé hodc khoéng dugc thé, heteroxyclyloxycarbonyl khong
thom dugc thé hoic khong duogc thé, carboxyclylsulfonyl khong thom dugc thé
hodc khéng dugc thé hodc alkylsulfonyl dugc thé hodc khong dugc thé (dudi

day duoc goi 1a 11-5).
R’ va R® mdi nhém doc 1ap 1 nguyén tir hydro, alkyl duoc thé hoic khong
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duoc thé, carboxyclyl khong thom duge thé hoac khong duoc thé, heteroxyclyl
khong thom duogc thé hoic khong dugc thé, carboxyclyl thom dugc thé hoic
khong dugc thé, heteroxyclyl thom duogc thé hodac khoéng duoc thé,
carboxyclyloxycarbonyl khong thom dugc thé hoac khong dugc thé,
heteroxyclyloxycarbonyl khong thom duogc thé hodc khéng duoc thé,
carboxyclylsulfonyl khong thom dugc thé hodc khong duogc thé, hodc R7 va R®
cung voi nguyén tir cacbon ma chung gin vao tao thanh vong cacbon khong
thom duoc thé hodc khong dugc thé hodc vong di vong khong thom duoc thé

hoac khong duogc thé (dudi day duoc goi 1a 11-6).

R’ va R® mdi nhém doc 13p 12 nguyén tir hydro, alkyl dugc thé hoic khong
dugc thé, carboxyclyl khong thom dugc thé hoac khong duoc thé, heteroxyclyl
khong thom duogc thé hoéc khong duge thé, hoic R7 va R® cing véi nguyén tir
cacbon ma ching gin vao tao thanh vong cacbon khong thom duoc thé hoic
khéng duoc thé hodc vong di vong khong thom duoc thé hoac khong dugc thé

(dudi day dugc goi la 11-7).

R’ 1a nguyén tir hydro, alkyl dugc thé hodc khong dugc thé, carboxyclyl
khong thom duogc thé hodc khong duoc thé, heteroxyclyl khong thom dugc thé
hodc khong duogc thé, carboxyclyl thom dugc thé hodc khong dugc thé,
heteroxyclyl thom duogc thé hodc khong dwgc thé, carboxyclyloxycarbonyl
khong thom duoc thé hodc khoéng dugc thé, heteroxyclyloxycarbonyl khong
thom duoc thé hoic khong duogc thé, hoic carboxyclylsulfonyl khéng thom
duoc thé hoic khong dugc thé (dudi day duge goi 1a 11-8).

R’ va R® mdi nhém ddc lap 1a nguyén tir hydro, alkyl dugc thé bang mot
hoac nhiéu phﬁn tr thé duoge lua chon tir Nhom phz‘?ln tir thé ¢ hoic alkyl khong
dugc thé, carboxyclyl khong thom duoc thé bing mot hodc nhiéu phan tir thé

duogc lua chon tr Nhom ph?m tir thé d hodc carboxyclyl khong thom khong duoc
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thé, heteroxyclyl khéng thom thé bang haloalkyl ho#c heteroxyclyl khong thom
khong dugc thé, carboxyclyl thom duoc thé béng mot hoac nhiéu phﬁn tr thé
duoc lua chon tir Nhom ph?m tr thé e hodc carboxyclyl thom khong duge thé,
heteroxyclyl thom dugc thé béng mot hoac nhiéu phﬁn tr thé duoc lua chon tur
Nhém phan tir th f hodc heteroxyclyl thom khong dugc thé,
carboxyclyloxycarbonyl khong thom khong duoc thé, heteroxyclyloxycarbonyl
khong thom khong duoc thé, carboxyclylsulfonyl khong thom khéng duoc thé,
hodic R7 va R® cling v6i nguyén tir cacbon ma ching gén vao tao thinh vong
cacbon khong thom dugc thé bang halogen hodc vong cacbon khéng thom
khong duogc thé hoic vong di vong khong thom duoc thé béng mot hodc nhiéu
phan tir thé dugc Iua chon tir Nhom phéan tir thég hodc vong di vong khong thom

khong dugc thé (dudi day dugc goi 1a 11-9).

R7 va R® mdi nhom doc 14p 1a nguyén tt hydro, alkyl khdng duoc thé,
carboxyclyl khong thom khong duoc thé, heteroxyclyl khong thom khoéng dugc
thé, hoic R7 va R® cung v&i nguyén tir cacbon ma chiing gin vao tao thanh vong
cacbon khong thom dugc thé bang halogen hodc vong cacbon khong thom
khong duoc thé hodc vong di vong khong thom duge thé bang mot hodc nhiéu
phﬁn tr thé duoc lua chon tir Nhom phﬁn t thég hodc vong di vong khong thom
khong duoc thé (dudi day duge goi 1a 11-10).

R7 va R® mdi nhom ddc 1ap 1a alkyl khong duge thé (dudi day duoc goi la
11-11).

R’ 1a nguyén tir hydro, alkyl duogc thé bang mot hoic nhiéu phin tir thé duoc
lya chon tir Nhém phan tir thé ¢ hoic alkyl khong duoc thé, carboxyclyl khong
thom duoc thé béng mot hoac nhiéu phﬁn ttr thé duoc lva chon tir Nhém ph'?m t
thé d hodc carboxyclyl khong thom khéng dugc thé, heteroxyclyl khong thom
dugc thé bang haloalkyl hodc heteroxyclyl khong thom khdong duoc thé,
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carboxyclyl thom dugc thé béng mét hodc nhiéu phﬁn tr thé duoc lya chon tur
Nhom phén tir thé e hodc carboxyclyl thom khong duoc thé, heteroxyclyl thom
duoc thé béng mot hodc nhiéu phén tr thé duoc lya chon tir Nhom phﬁn tir thé f
hodc heteroxyclyl thom khong dugc thé, carboxyclyloxycarbonyl khong thom
khong dugc thé, heteroxyclyloxycarbonyl khong thom khong duoc thé hoic

carboxyclylsulfonyl khong thom khong duoc thé (dudi day duoc goi la 11-12).
R’ 1a alkyl khong duoc thé (dudi day duoc goi 1a 11-13).

R’ va R® cung voi nguyén tir cacbon ma chiung gan vao tao thanh vong di

vong khong thom khong duoc thé (duéi day duoc goi la 11-14).

R’ va R® cung véi nguyén tr cacbon ma chung gan vao tao thanh vong

cacbon khong thom duogc thé bang halogen (duéi day dugc goi 1a 11-15).

R’ 14 duge thé vong cacbon khong thom (phan tir thé: halogen) (dudi day

dugc goi 1a 11-16).

R 12 alkyl duoc thé (phén tir thé: alkyloxy) (duéi day duoc goi 1a 11-17).
[0068]

R! 1a nhu duoc x4c dinh trong (a-1), (a-2) hodc (a-3) & trén.
[0069]

L 1a nhu duogc xac dinh trong (b-1), (b-2), (b-3), (b-4), (b-5), (b-6), (b-7),
(b-8), (b-9), (b-10), (b-11), (b-12), (b-13), (b-14), (b-15) hodc (b-16) & trén.

[0070]

R? 1a nhu dugce x4c dinh trong (c-1), (c-2) hodc (c-3) ¢ trén.
[0071]

R? 1a nhu duoc x4c dinh trong (d-1), (d-2), (d-3), (d-4) hodc (d-5) ¢ trén.
[0072]
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V 1a nhu duoc xac dinh trong (h-1), (h-2), (h-3), (h-4), (h-5) hodc (h-6) &

trén.
[0073]

W 13 nhu duogce xac dinh trong (i-1), (i-2), (i-3) hodc (1-4) & trén.
[0074]

R* 12 nhu dugc x4c dinh trong (m-1), (m-2), (m-3), (m-4), (m-5), (m-6),
(m-7), (m-8), (m-9), (m-10), (m-11), (m-12), (m-13), (m-14), (m-15), (m-16),
(m-17), (m-18), (m-19) hodc (m-20) ¢ trén.

[0075]
(1-A)

Trong m{t phuong an, hop chét ¢6 cong thuc (I) 1a hop cht,
trong do

nhom c6 cong thirc:

1a nhu duoc xac dinh trong (I-a),
RX 1a nhu duoc xé4c dinh trong (ee-4),
RY 1a nhu duoc xac dinh trong (ff-3),
RY 13 nhu duoc x4c dinh trong (gg-4),
R’ va R® 1a nhu dugc xac dinh trong (kk-9),
R7 va R® 1a nhu duoc xac dinh trong (11-14),

R! 14 nhu dugc x4c dinh trong (a-3),
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L la nhu duoc xac dinh trong (b-14),
R? 1a nhu duogc xac dinh trong (c-3),
R? 12 nhu duoc xac dinh trong (d-5),

V 1a nhu dugc xac dinh trong (h-6),

W 1a nhu dugc xac dinh trong (i-4), va

R* 14 nhu duoc xac dinh trong (m-17).
[0076]

(1-B)

Trong mot phuong an, hgp chét ¢ cong thuc (I) 12 hop chét,

trong do6

nhoém c6 cong thure:

la nhu duoc xac dinh trong (I-b),

RX 14 nhu duoc xéac dinh trong (ee-4),
RY 1a nhu dugc xac dinh trong (ff-3),
RY 14 nhu dugc xé4c dinh trong (gg-4),
R’ 1a nhu duoc x4c dinh trong (11-15),
R! 1a nhu dugce xac dinh trong (a-3),
L 1a nhu dugc xac dinh trong (b-14),
R? 1a nhu duoc x4c dinh trong (c-3),

R? 1a nhu dugc xac dinh trong (d-5),
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V la nhu duoc xac dinh trong (h-6),

W 1a nhu duogc xac dinh trong (i-3), va

R* 1a nhu duoc x4c dinh trong (m-17).
[0077]

(1-C)

Trong mot phuong an, hop chét c6 cong thic (I) 1a hop chat,

trong do

nhom c6 cong thic:

la nhu duoc xac dinh trong (I-b),

R* 1a nhu duoc xac dinh trong (ee-4),
RY 1a nhu duoc xé4c dinh trong (ff-3),
RY 13 nhu duoc xac dinh trong (gg-4),
R’ 1a nhu duoc xac dinh trong (11-15),
R! 1a nhu duogc x4c dinh trong (a-3),
L 1a nhu duoc xac dinh trong (b-14),
R? 1a nhu duoc xac dinh trong (c-3),
R? 1a nhu duoc xac dinh trong (d-5),

V 1a nhu dugc xac dinh trong (h-6),

W la nhu dugc xac dinh trong (i-4), va

R* 1a nhu duoc xac dinh trong (m-16).
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[0078]
(1-D)

Trong mot phuong an, hop chét c6 cong thire (T) 1a hop chét,
trong do

nhom co6 cong thirc:

la nhu dugc xac dinh trong (I-b),
R* 1a nhu duoc x4c dinh trong (ee-4),
RY 1a nhu duoc xac dinh trong (ff-3),
RY 1a nhu duoc xéc dinh trong (gg-4),
R’ 1a nhu duoc x4c dinh trong (11-13),
R! 1a nhu duogc x4c dinh trong (a-3),
L 1a nhu dugc xéc dinh trong (b-14),
R? 1a nhu dugc xac dinh trong (c-3),
R? 1a nhu dugc xac dinh trong (d-5),
V 1a nhu duogc xac dinh trong (h-6),
W la nhu dugc xac dinh trong (i-4), va
R* 1a nhu dugce xac dinh trong (m-16).

[0079]

(1-E)
Trong mét phuong an, hop chét ¢ cong thuc (I) 1a hop chat,
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trong do

nhom c6 cong thue:

1a nhu duoc xac dinh trong (I-1),

RX 1a nhu duogc x4c dinh trong (ee-4),

RY 1a nhu dugc x4c dinh trong (ff-3),

R’ va R% 1a nhu dugc xac dinh trong (kk-9),

R” va R® 1a nhu dugc xac dinh trong (11-14),

R! 14 nhu duoc xac dinh trong (a-3),

L 1a nhu duoc xac dinh trong (b-14),

R? 1a nhu duoc x4c dinh trong (c-3),

R? 1a nhu dugc x4c dinh trong (d-5),

V 1a nhu dugce xac dinh trong (h-6),

W la nhu dugc xac dinh trong (i-4), va

R* 1a nhu dugc xac dinh trong (m-18).
[0080]
(1-F)

Trong mot phuong an, hop chét c6 cong thic (I) 1a hop chét,
trong do

nhom cé cong thire:
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1a nhu duoc xac dinh trong (I-a),

R* 13 nhu dugc xac dinh trong (ee-4),

RY 1a nhu duoc xac dinh trong (ff-3),

RY 1a nhu duoc xé4c dinh trong (gg-4),

R’ va R® 1a nhu dugc xac dinh trong (kk-9),

R’ va R® 1a nhu duoc xac dinh trong (11-14),

R! 1a nhu duoc x4c dinh trong (a-3),

L 1a nhu duoc xac dinh trong (b-14),

R? 1a nhu dugce xac dinh trong (c-3),

R? 1a nhu dugc x4c dinh trong (d-5),

V 1a nhu dugc xac dinh trong (h-6),

W la nhu dugc xac dinh trong (1-4), va

R* 1a nhu duoc xac dinh trong (m-16).
[0081]
(1-G)

Trong mot phuong an, hop chét c6 cong thuc (I) 12 hop chit,
trong do

nhom cé cong thuc:
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1a nhu duoc xac dinh trong (I-a),

RX 14 nhu dugc xac dinh trong (ee-4),

RY 1a nhu duoc x4c dinh trong (ff-3),

RY 1a nhu dugc xac dinh trong (gg-4),

R> va R® 1a nhu duoc x4c dinh trong (kk-9),

R7 va R® 1a nhu duogc xac dinh trong (11-14),

R! 14 nhu dugc x4c dinh trong (a-3),

L 1a nhu duoc xac dinh trong (b-14),

R? 1a nhu dugc xac dinh trong (c-3),

R? 1a nhu dugc xdc dinh trong (d-5),

V 1a nhu duogc xac dinh trong (h-6),

W la nhu dugc xac dinh trong (i-4), va

R* 1a nhu dugc xac dinh trong (m-19).
(1-H)

Trong mot phwong 4n, hop chit c6 cong thirc (I) 12 hop chit,
trong do

nhom c6 cong thic:
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1a nhu duoc xac dinh trong (I-a),
R* 1a nhu duoc xac dinh trong (ee-4),
RY 1a nhu duoc xac dinh trong (ff-3),
RY 1a nhu dugc xac dinh trong (gg-4),
R’ va R® 1a nhu duoc x4c dinh trong (kk-9),
R7 va R® 12 nhu duoc x4c dinh trong (11-14),
R! 1a nhu duoc x4c dinh trong (a-3),
L 14 nhu dugce xac dinh trong (b-14),
R? 1a nhu dugc xac dinh trong (c-3),
R? 13 nhu dugc xac dinh trong (d-5),
V 1a nhu dugc xac dinh trong (h-6),
W 1a nhu dugc xac dinh trong (i-4), va
R* 1a nhu dugc xac dinh trong (m-20).
(1-D)
Trong mét phuong &n, hop chét c6 cong thirc (I) 14 hop cht,
trong d6

nhom cé cong thirc:

la nhu duoc xac dinh trong (I-b),
R* 1a nhu duoc xéac dinh trong (ee-4),

RY 1a nhu dugc xac dinh trong (ff-3),
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RY 1a nhu dugc xac dinh trong (gg-4),
R’ 13 nhu duoc xac dinh trong (11-17),
R! 13 nhu duoc x4c dinh trong (a-3),

L 1a nhu duoc xac dinh trong (b-14),
R? 1a nhu dugc xac dinh trong (c-3),
R? 12 nhu duoc x4c dinh trong (d-5),
V la nhu dugc xac dinh trong (h-6),

W la nhu dugc xac dinh trong (i-4), va
R* 1a nhu dugc xac dinh trong (m-16).

[0082]

(1-1)

Trong mot phuong 4n, hop chét c¢6 cong thie (I) 13 hop chit,

trong do

nhém c6 cong thuec:

la nhu duoc xac dinh trong (I-a),
R* 1a nhu dugc xac dinh trong (ee-4),
RY 1a nhu dugc xac dinh trong (ff-3),
RY 14 nhu dugc xac dinh trong (gg-4),
R’ va R® 1a nhu duogc xac dinh trong (kk-9),
R’ va R® 1a nhu dugc xac dinh trong (11-11),
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R! 1a nhu dugc xac dinh trong (a-3),

L la nhu dugc xac dinh trong (b-14),

R? 1a nhu duoc xac dinh trong (c-3),

R? 1a nhu duoc xac dinh trong (d-5),

V 1a nhu duoc xac dinh trong (h-6),

W la nhu dugc xac dinh trong (i-4), va

R* 1a nhu duoc xac dinh trong (m-16).

[0083]

Cac hop chat c6 cong thic (I) khong gidi han & cac chat dong phén cy the,
ma gdm tAt ca cac chat ddng phan c6 thé co (vi du, cac chét dong phén keto-enol,
cac chét dong phan imin-enamin, cac chat ddng phan khong dbi quang, cac chét
ddng phan quang hoc, cac chét dong phan quay, v.v..), cac raxemat hodc cac hon
hop cta ching.

[0084]

Mot hodc nhiéu hydro, cacbon, va/hodc cac nguyén tir khac cua cac hop chét
c6 cong thuc (I) co thé dugc thé bﬁng (cac) chét d@)ng vi cua hydro, cacbon,
va/hodc (cac) nguyén tir khac, twong ung. Céc vi du vé cac chét ddng vi nhu vay
g@)m hydro, cacbon, nito, oxy, phospho, luu huynh, flo, iot, va clo, nhu trong cac
truong hop 2H, *H, ''C, 1°C, 1“C, 1N, %0, 170, 3Ip, 32p, 35S, 18F, 23], va 3],
twong tng. Cac hop chat c6 cong thirc (I) cling gbm cac hop chit dugc thé bang
cac chit ddng vi nhu vay. Cac hop chit duoc thé véi cac chit dong vi ciing hiru
ich lam cac san phém duoc va g?)m tat ca cac dang dugc danh dau phong xa cua
cac hop chét c6 cong thic (I). Thém nita, “phuong phap dénh diu phong xa” dé

san xuat “cac dang dugc danh dau phong xa” ciing duoc bao gom trong sang ché
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ndy, va “cac dang dugc danh dau phong xa” 1a hitru ich lam céc cong cu cho cac
nghién ciru dugc dong hoc chuyén hoa, cac nghién cliru veé phén tich lién két,

va/hoac cac chuin doan.
[0085]

Céc dbi twong duoc danh ddu phong xa ciia hop chét c6 cong thirc (I) ¢6 thé
duoc didu ché bang cac phuong phap da biét rd trong linh vyc k§ thuat nay.
Chéng han, cac hop chét dugce danh diu triti c6 cong thie (1) c6 thé dugce dicu
ché bang cach dua triti vao cac hop chit nhét dinh c6 cong thic (I) bang phan
tmg loai halogen c6 xtc tac st dung triti. Phuwong phap nay gdm cho hop chit
duge bidu thi bdi cong thie (I) phan ung vai tién chit dugc thé halogen thich
hop va khi triti v4i sy ¢6 mat hodc khong c6 mat cia bazo, voi sy c6 mat cua
chét xuc tac thich hop, vi du Pd/C. Quy trinh gdm céc phuong phap thich hop
khac cho buéc didu ché cac hop chit dwgce danh dau triti d3 mo ta trong tai lidu
“Isotopes in the Physical and Biomedical Sciences, Vol. 1, Labeled Compounds
(Part A), Chapter 6 (1987). Cac hop chét dwgc danh du 'C c6 thé duoc dieu

ché bang cach str dung cac nguyén liéu thd c6 cacbon “C.
[0086]

Céc vi du vé& cac mudi duge dung cia cac hop chit co cong thirc (1) gbm cac
mudi ciia cac hop chét c6 cong thirc (I) voi cac kim loai kiém (ching han, lithi,
natri, va kali), cac kim loai kiém thd (chéng han, canxi va bari), magie, cac kim
loai chuyén tiép (chang han, kém va sdt), amoni, cac bazo hiru co (ching han,
trimetylamin, trietylamin, dixyclohexylamin, etanolamin, dietanolamin,
trietanolamin, meglumin, etylendiamin, pyridin, picolin, va quinolin), va cac
axit amin, hodc cdc mudi v6i cac axit vo co (chang han, axit clohydric, axit
sulfuric, axit nitric, axit carbonic, axit hydrobromic, axit phosphoric, va axit

hydroiodic) va céc axit hiru co (chang han, axit formic, axit axetic, axit
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propionic, axit trifloaxetic, axit xitric, axit lactic, axit tartaric, axit oxalic, axit
maleic, axit fumaric, axit sucxinic, axit mandelic, axit glutaric, axit malic, axit
benzoic, axit phthalic, axit ascorbic, axit benzensulfonic, axit p-toluensulfonic,
axit metansulfonic, axit etansulfonic, va axit trifloaxetic). Cac mudi ndy co thé

duoc tao thanh theo cac phuong phap ma dugc thuc hién thong thuong.
[0087]

Céac hop chét c6 cong thirc (I) hodc cac mudi dugc dung cta ching cé thé
tao cac solvat (vi du, hydrat va tuong tu), cac déng tinh thé va/hodc cac dang da
hinh tinh thé. Sang ché bao ham cac solvat cic ddng tinh thé va cac dang da hinh
tinh thé khac nhau nay. “Cac solvat” ¢6 thé 1a cac solvat trong d6 sb luong bat
ky cac phan tir dung moéi (vi du cac phan tir nudc va twong tu) duge diéu phbi
v6i cac hop chat c6 cong thie (I). Khi cac hop chét co cong thuc (I) hoic cac
mudi dugc dung cia ching duge dé nguyén trong moi trudng khi quyén, cac
hop chit co thé hép thu nuéc, dan dén sy bam dinh nudc duge hép phu hodc sy
hinh thanh cac hydrat. Su tai két tinh cta cac hop chét c6 cong thire (I) hodc cac
mubi duoc dung ctia ching c6 thé dugc sinh ra céc dang da hinh tinh thé. “Ddng
tinh thd” nghia 1a hop chét cé cong thirc (I) hodc mudi clia nd va phan tir dbi ton

tai trong cung mang tinh thé, ma c6 thé chira s6 luong bit ky cc phan tir d6i.
[0088]

Céc hop chit c¢6 cong thic (I) clia sang ché nay hoic cac mudi duoc dung
ctia chung co thé tao thanh cac tidn duoc chit, va sang ché ciing gdom cac tién
duoc chét khac nhu vay. Tién duoc chat 13 dan xudt ciia hop chét cla sang ché
nay c6 nhom ma co thé duoc thoai bién vé mat hoa hoc hodc vé mat chuyén hoa,
va 12 hop chit ma tr& thanh hop chét hoat dong vé mit dugc cua sing ché nay in
vivo 1a két qué cua cac diéu kién dung moi phan hoac dudi cac diéu kién sinh 1y

hoc. Cac tién dugc chat gém cac hop chit ma duoc dua di oxy hoa, khir, thiy
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phén c6 enzym, va twong ty dudi cac diéu kién sinh 1y hoc trong co thé séng va
dugc chuyén hoa thanh cac hop chét c6 cong thire (I); cac hop chit ma duoc
thily phin béi axit da day hodc twong ty va dugc chuyén hoa thanh cac hop chat
c6 cong thire (I); va tuwong ty. Cac phuong phap dé chon loc va san xuét dan xuét
tién dugc chat thich hop duoc md ta, chéng han, trong tai liéu “Design of

Prodrugs, Elsevier, Amsterdam, 1985”. Tién dugc chit co thé c6 hoat tinh per se.
[0089]

Khi hop chét c6 cong thirc (I) hodc mudi duge dung clia nd c¢6 (cic) nhom
hydroxyl, cac tidn duoc chit c6 thé 1a cac din xudt axyloxy va cic dan xudt
sulfonyloxy ma dugc diéu ché bang céch, chang han, cho hop chat ¢ (cac)
nhém hydroxyl phan (mg v6i axyl halogenua thich hop, axit anhydrit thich hop,
sulfonyl clorua thich hop, sulfonyl anhydrit thich hop hodc anhydrit hdn hop,
hodc bang cach cho phan tng véi chét lam ngung tu. Cac vi du gébm CH;COO0-,
C,HsCOO-, tert-BuCOO-, C;sH3;COO-, PhCOO-, (m-NaOOCPh)COO-,
NaOOCCH,CH,COO-, CH3;CH(NH,)COO-, CH,N(CH3),COO-, CH3S0;-,
CH;CH,S03-, CF3S0;-, CH,FSO;-, CF3CH,S05-, p-CH3-O-PhSO;-, PhSOs- va
p-CH3PhSO;-.

[0090]

Cac vi du dudi day vé cac dang bao ché chi dugc lay lam vi du va khong

dinh gidi han pham vi cua sang che.

Hop chét ciia sang ché ndy c6 thé dugc cho ding 1a duge pham béi bat ky
duong thong thudng nao, cu thé 12 bén trong rudt, chang han, qua duong miéng,
chang han, dudi dang vién nén hodc vién nang; ngoai duong tiéu hoa, chang han,
dudi dang ché phém tiém duogc hoac huyén phu; va khu trg, chéng han, dudi
dang thudc xurc, gel, thudc m& hodc kem, hodc 1a dugc phém duéi dang qua
duong miii hodc dang thudc dan. Dugc pham chira hop chét cta sang ché nay &
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dang tu do hodc trong dang mudi dugc dung cung véi it nhit mot chét pha loang
hodc chit mang duoc dung cé thé dugc san xuét bang phuong phap tron, tao hat,
hodc phu theo cach thong thuong. Chéng han, ché pham dung qua dudng miéng
¢6 thé 13 vién nén, ché phém dang hat, hodc vién nang, mdi loai chua ta dugc,
tac nhan phan ra, chat két dinh, tac nhan 1am tron, va twong tu, cling nhu hoat
chét va tuong tw. Thém nita, ché pham dé tiém co6 thé dugc diéu ché 1a dung dich
hoac huyén phu, cé thé dugc tiét trung, va c6 thé chira chit bao quan, chét 1am
n dinh, tac nhan dém, va twong tu.

[0091]

Céc hop chat cua sang ché 12 hiru ich di v6i cac tridu ching dudi day gay ra
bdi RSV, va céc triéu chirng nhu vay gay ra boi RSV thay ddi tr cac triéu chung
gidng nhu cam lanh binh thuong nhe t6i cic bénh dudng hd hap dudi nghiém
trong nhu 13 viém tiéu phé quan va viém phdi. N6i cach khac, né 14 hiru ich dbi
Vi céc triéu chimg cam lanh thong thuong nhu 1a ho, xb mili, va sbt, cling nhu
dbi vai cac triéu ching nhu 1a thd kho khé va nghet thé ma xuit hién trong
nhiéu trudmg hop nghiém trong, va déi voi cac bénh nhu 1a viém phé quan va
viém phoi ma xuét hién 1a két qua cta sy trAm trong hon clia céc triéu ching
nay.

[0092]

(Phwong phap san xuét cac hop chit cua sang ché)

Céc hop chét c6 cong thirc (I) theo sing ché c6 thé duoc san xudt bang,
ching han, phuong phép tong hop chung dugc mé ta dudi day. Dbi vai chiét,
tinh ché, va twong tu, cac xir Iy duogc thuc hién trong cdc thuc nghiém thong

thuong ctia hoa hitu co co thé dugc thuc hién.

Céc hop chat cta sang ché nay c6 thé duoc san xuat tham chiéu dén cac ky
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thuat d4 biét trong linh vuc k¥ thuat nay.
[0093]

(Phuong phap A)

2
ri_ V=Y RZ O
0

S Be

2=z

(A-1)

trong do mdi ky hiéu 1a nhu duogc xac dinh & trén, va RA 14 -B(OH),, -Sn(C1-C6
alkyl)s, v.v.., va RP 13 C1-C6 alkyl, v.v..

Budc 1

Hop chit (A-3) c¢6 thé thu dwoc bang cach cho Hop chit (A-1) phan tng véi
Hop chét (A-2) trong dung méi (vi dy, tetrahydrofuran, toluen, dimetylformamit,
1,4-dioxan, etanol, nudc, v.v..) hodc dung mo1 hdn hop ctia ching, véi sy ¢6 mat
cia chat xac tic kim loai (vi duy, tetrakis(triphenylphosphin)paladi,
bis(triphenylphosphin)paladi(II) diclorua, bis(tri-tert-butylphosphin)paladi, v.v..)
va bazo (vi du, kali carbonat, natri hydro carbonat, natri phosphat, natri hydro
phosphat, kali phosphat, kali hydro phosphat, lithi hydroxit, natri hydroxit, kali
hydroxit, kali tert-butoxit, v.v..) & 20°C dén nhiét 6 hoéi luu cia dung moi trong

0,1 dén 48 gid, vu tién 12 0,5 dén 12 gio.
[0094]

Budc 2
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Phan tmg khir bao vé dbi v6i nhom bao vé carboxyl ctia Hop chit (A-3) co
thé duoc thuc hién bang phwong phép théng thuong, chang han, nhu dugc md ta
trong tai liéu Protective Groups in Organic Synthesis, Theodora W Green (John

Wiley & Sons).
[0095]
Budce 3

Hop chét (I-A) c6 thé thu dugc bang cach cho Hop chét (A-4) phan Umg voi
hop chat (A-5) trong dung mdi (vi du, dimetylformamit, tetrahydrofuran,
diclometan, axetonitril, nuée, v.v..) hoic dung médi hdn hop clia chiung, véi su c6
mat hodc khéng c¢6 mét cua bazo (vi dy, trietylamin, pyridin, diisopropylamin,
l-metylimidazol, v.v..) st dung tic nhadn ngung tu-loai nudc (vi du,

dixyclohexylcarbodiimit, carbonyldiimidazol, EDC - HCl, HATU, v.v..).

Theo cach khéc, chit phan tng axyl héa (vi du, thionyl clorua, oxalyl clorua,
v.v..) dugc bd sung vao Hop chat (A-4) trong dung mdi (vi dy, tetrahydrofuran,
1,4-dioxan, diclometan, dimetylformamit, v.v..) voi sy c6 mat hodc khong co
mit cua bazo (vi du, pyridin, trietylamin, diisopropylamin, 1-metylimidazol,
v.v..) dé tao thanh axit clorua, ma sau d6 dugc bd sung voi Hop chat (A-5) va
phan tng duoc thuc hién & -20°C dén 60°C, wu tién 14 -10°C dén 30°C trong 0,1

gir dén 24 gio, wu tién 13 0,5 gio dén 12 gio dé tao ra Hop chat (I-A).
[0096]

(Phuong phéap B)
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y i R O
U=y R O B
RA‘(\ 3 RB s M=y V7 O’R
Xes ~NH vy o e RN
Py Xax/ NTTWOR?
Ry RRe cl” w” TR3 .
R 5 6
8 R7 RS R5
B-1 A-2
(B-1) (A-2) (B-2)

e e
—_— R4
R Re
7 Rg R5 R7 Re Rs
(B-3) (I-B)
trong d6 mbi ky hidu 12 nhu duoc xé4c dinh & trén.

Buoc 1

Hop chit (B-2) c6 thé thu duoc bang cho Hop chét (B-1) phan ung véi Hop
chét (A-2) trong dung mdi (vi dy, 1,4-dioxan, toluen, tetrahydrofuran,
dimetylformamit, N-metylpyrolidon, v.v..) v&i su c6 mit hodc khong c6 mat cua
bazo (vi du, trietylamin, diisopropylamin, xesi carbonat, kali carbonat, natri
hydrua, v.v..) hodc axit (vi dy, axit toluensulfonic, axit axetic, hydro clorua, axit
sulfuric, v.v..) & 20°C dén nhiét d6 hdi luu cia dung mdi, wu tién la 40°C dén

120°C, trong 0,1 gir dén 48 gid, wu tién 13 0,5 gio dén 12 gio.

Theo cach khac, Hop chét (B-2) ¢6 thé thu duoc bang cho Hop chat (B-1)
phan ung voé1 Hop chit (A-2) trong dung méi (vi du, 1,4-dioxan, toluen,
tetrahydrofuran, dimetylformamit, N-metylpyrolidon, butanol, nudc, v.v..) hodc
dung méi hon hop ctia ching, v6i sy ¢ mat hodc khoéng c6 mat cla phéi tir (vi
dy, Xantphos, diphenylphosphinoferoxen, X-phos, v.v..) va v6i sy ¢ mat ctua
chat xuc tac kim loai (vi du, paladi axetat, bis(dibenzylidenaxeton)paladi,
tetrakis (triphenylphosphin)paladi, bis(triphenylphosphin)paladi(Il) diclorua,
bis(tri-tert-butylphosphin, v.v..), va bazo (vi du, kali tert-butoxit, natri

tert-butoxit, natri carbonat, kali carbonat, xesi carbonat, natri phosphat, natri
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hydro phosphat, lithi hydroxit, natri hydroxit, v.v..) trong 0,1 dén 48 gio, vu tién
20,5 dén 12 gio, ¢ 20°C dén nhiét do hdi luu ctia dung méi, hodc trong mot $6

truong hop nhiét d6 & diéu kién chiéu xa vi séng.
[0097]
Budc 2 va buoc 3

Hop chit (I-B) ¢6 thé thu dwogc bang cach thyc hién bude 2 va budce 3 cia

Phuong phép A, sit dung Hop chét (B-2).
[0098]

(Phuong phap C)

RZ O |
OH N
U= \d N RC
R%‘& )1/& —rgy LIHT
~, ‘\

2c=7° Yo=78
(C-1) (-C)
trong do mbi ky hiéu 1a nhu duge xac dinh & trén
Budce 1
Hop chit (I-C) ¢ thé thu dugc bing cho Hop chit (C-1) phan tng véi
NHR'BR'C trong dung mdi (vi du, dimetylformamit, tetrahydrofuran, diclometan,
axetonitril, nuéce, v.v..) hodc dung moi hon hop cta ching, voi sy ¢ mét cla tac
nhan ngung tu loai nudc (vi dy, dixyclohexylcarbodiimit, carbonyldiimidazol,
EDC-HCl, HATU, v.v..) va bazo (vi dy, trietylamin, pyridin, diisopropylamin,

1-metylimidazol, natri hydrua, v.v..).
[0099]

(Phuong phap D)
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RZ O
ey O ey 0
Res \\ \ W \fe\ NH
7c=2 5c=7B
(D-1) (I-D)

trong do mdi ky hiéu 1a nhu dugc xac dinh ¢ trén.
Buoc 1

Hop chit (I-D) c6 thé thu duoc bang cho Hop chét (D-1) phan tmg véi hop
chét azit (vi du, azidotrimetylsilan, natri azit, tributyltin azit, v.v..) trong dung
méi (vi du, 1,4-dioxan, dimetylformamit, nudc, v.v..) hodc dung mdi hdn hop
cta chuing, voi sy c6 mdt cua chét phu gia (vi du, dibutylstanan, kém clorua,
amoni clorua, v.v..) & 60°C dén nhiét d6 hdi luu cta dung moéi, hodc trong mdt
s6 trudng hop nhiét do & didu kién chiéu xa vi séng, trong 0,5 dén 48 giv, uu

tién 1a 1 dén 4 gio.

[0100]
(Phuong phap E)
iy Soen Ty a8 Py
zC’ZB iC'—'ZB
(D-1) (E-2)
RZ O
U=y NI AN
R4 0
— ‘(\%\ Sw RgH HN~(
o.-zB °
(I-E)

trong do mbi ky hiéu 1a nhu dugce xac dinh ¢ trén.

Buoc 1
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Hop chét (E-2) ¢6 thé thu dwgc bing cach cho Hop chét (D-1) phan img voi
hydroxyamin, v.v.., trong dung méi (vi du, metanol, etanol, tetrahydrofuran,
nude, v.v..) hodac dung mo1 hon hop cua ching, véi sy ¢6 mat hodc khong co mit
ciia bazo (vi du, kali carbonat, trietylamin, v.v..) & nhiét do trong phong dén
nhiét @6 hdi luvu cia dung moi hodc trong mot s6 truong hop nhiét do & diéu

kién chiéu xa vi song.
[0101]
Budc 2

Hop chét (I-E) c6 thé thu dugc bing cach cho Hop chat (E-2) phan {ng véi
1,1'-carbonyldiimidazol hodc etyl clorofomat trong dung mdi (vi du,
dimetylformamit, clorofom, diclometan, tetrahydrofuran, toluen, v.v. .) hoac
dung moi hon hop ctia ching, véi sy ¢6 mat cta bazo (vi du, trietylamin, DBU,

kali carbonat, v.v..) & nhiét do trong phong dén nhiét @6 hoi luu ctia dung moi.

[0102]
(Phuong phap F)
RZ O
U:Y F\i U_\Y
Br\« \) N\« =1 R U P
\ IS 4 \ N MY \ N R
X-.,\\ ~:Z\A — R X"“’I\) \‘Z‘A —_— R'N\G\ i\ J\\ I H
z0=2° 20=2° X5
7C=28
(F-1) (F-2) (I-F)

trong d6 R 1a nhém dugc lua chon doc lap tir Nhom phﬁn ttr thé n, va cac ky

hiéu khac la nhu dugc xac dinh & trén.
Budc 1

Hop chét (F-2) c¢6 thé thu dugc bing cach cho Hop chat (F-1) phén ing v6i
amin trong dung mdi (vi du, 1,4-dioxan, toluen, tetrahydrofuran,

dimetylformamit, N-metylpyrolidon, butanol, nuéc, v.v..) hodc dung mdi hon
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hop cua ching, voi sy ¢6 mdt hodc khéng c6 mat cua phéi tir (vi du, Xantphos,
diphenylphosphinoferoxen, X-Phos, BINAP, v.v..) va voi sy ¢6 mat cua chét xtc
tac kim loai (vi du, paladi axetat, bis(dibenzylidenaxeton)paladi,
tetrakis(triphenylphosphin)paladi,  bis(triphenylphosphin)paladi(IT) ~ diclorua,
bis(tri-tert-butylphosphin), v.v..) va bazo (vi du, kali tert-butoxit, natri
tert-butoxit, natri carbonat, kali carbonat, xesi carbonat, natri phosphat, natri |
hydro phosphat, lithi hydroxit, natri hydroxit, v.v..) 6 20°C dén nhiét do hdi luu
cta dung moéi hoac trong mot s6 truong hop nhiét do & didu kién chiéu xa vi

song trong 0,1 dén 48 gid, wu tién 1a trong 0,5 dén 12 gio.
[0103]
Buéce 2

Hop chét (I-F) ¢6 thé thu duoc bang thuc hién budc 1 cua Phuong phap A
hodc budce 1 ciia Phuong phap B, sit dung Hop chét (F-2).

[0104]

(Phuong phap G)
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RZ O RZ O
Usy V7 Log =y V)j\/lLN’L‘R‘
Lea%a’a\'H — resC H A MR
XW'\ \f-{A R3 k/\ \.‘Z\A W~ R3
26=2° 26=2°
(G-1) (G-2)
RZ 0O

ZC—-\ZB ZC"
(G-3) (G-4)
RZ O
HNRXXRW U\Y /‘\/[u\ L \R"
(I- G)

trong d6 mdi ky hiéu 1a nhu dugc xac dinh ¢ trén, Lea 1a nhom roi chuyén, R*
1a nguyén tir hydro, C1-C6 alkyl, v.v.., R* va RY mdi nhém doc 14p 1a nguyén
tir hydro, C1-C6 alkyl, v.v.., hoac R* va R¥ clng v6i nguyén tir nito lién ké tao
thanh vong.

Budc 1

Hop chit (G-2) ¢6 thé thu dugc bang thuc hién budc 1 cua Phuong phép A,
str dung Hop chét (G-1).
[0105]
Budce 2

Hop chét (G-3) c6 thé thu dugc bang cach cho phan tng Hop chét (G-2)
trong dung moi (vi du, 1,4-dioxan, tetrahydrpfuran, hodc nudc, v.v..) hodc dung
mdi hdn hop cua ching, bd sung véi natri periodat hodc oxon va ruteni clorua

hodc kali osmit. Theo cach khéc, ozonit thu duoc béng oxy hoa ozon, tiép sau la

xtr 1y v6i tac nhan khtr (vi du, k€m, dimetyl sulfua, triphenylphosphin, v.v..) dé
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thu duoc Hop chat (G-3).
[0106]
Budc 3

Hop chét (G-4) ¢ thd thu dugc bing cach cho phan tng Hop chét (G-3)
trong dung mdi (vi dy, tetrahydrofuran, tert-butanol, nuédc, v.v..) hodc dung moéi
hon hop cua chung, bd sung voi natri dihydro phosphat va natri clorit véi su ¢6

mit clia 2-metyl-2-buten, axit sulfamic, v.v..
[0107]
Budc 4

Hop chit (I-G) c6 thé thu duge bang thuc hién budc 1 ctia Phuong phép C,
st dung Hop chét (G-4).

[0108]

(Phuong phap H)

L
U=y V7 N™ R =Y )\/ﬁ‘\

ZC:zB _ZB

(G-3) (I-H)
trong d6 mdi ky hiéu Ia nhu dugc xéac dinh & trén, va R™ va R¥ 1a cdc nguyén tur
hydro, C1-C6 alkyl, hodc R* va R¥ cung véi nguyén tit nito lién ké tao thanh
vong.
Budce 1

Hop chét (I-H) c6 thé thu dugc bang cach cho Hop chét (G-3) phan Gmg véi
NHRYR* trong dung modi (vi du, clorofom, tetrahydrofuran, axetonitril, axit

axetic, v.v..) hodc dung mdi hon hgp cua ching, véi su c6 mit cta tdc nhan khir
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(vi du, natri triaxetoxyborohydrua, 2-picolin boran, v.v..) & nhiét d¢ trong phong

dén nhiét do hdi luu ctia dung mdi trong 0,1 dén 48 gid, wu tién 1a trong 0,5 dén

8 gi0.
[0109]
(Phuong phap J)
R2 O
;«80\28 R ﬁ

(J-1) (I-J)
trong d6 mdi ky hiéu l1a nhu dugce xé4c dinh ¢ trén, va R va R¥ 1a cac nguyén tu
hydro, C1-C6 alkyl, carboxyclyl thom, heteroxyclyl thom, v.v..
Budce 1
Hop chét (I-J) ¢6 thé thu dugc bing hydro héa xiic tac Hop chét (J-1) trong
dung moi (vi du, tetrahydrofuran, metanol, toluen, clorofom, v.v..) hodc dung

moi hon hop cua chung, v6i sy ¢6 mat cua chat xuc tac di thé (vi du, paladi trén

cacbon, paladi hydroxit, Raney nicken, platin oxit, v.v..).
[0110]

Vi hop chét ciia sang ché ndy c6 tac dung khang RSV, tuc 14, tic dung wc
ché CPE (CytoPathic Effect), nén hop chét 13 hitu ich lam tac nhéan diéu tri
va/hodc phong ngtra déi v6i cac bénh nhu 14 viém tiéu phé quan va viém phoi.

Thém nita, hop chit cua sang ché nay c6 tinh hitu dung lam thudc, va wu tién
1a, hop chét cta sang ché nay co bat ky mot hoac nhiéu dic diém tuyét voi dudi
day.

a) Hoat tinh tc ché chéng lai cac enzym CYP (chéng han, CYP1A2,
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CYP2C9, CYP2C19, CYP2D6, va CYP3A4) 1a yéu.

b) Duoc dong hoc théa dang nhu 1a tinh kha dung sinh hoc cao va dg thanh
thai ddy du duoc thé hién.

¢) Tinh 6n dinh chuyén héa 1a cao.

d) Hoat tinh @rc ché bét thudn nghich khéng duoc thé hién chéng lai céc
enzym CYP (chang han, CYP3A4) nam trong khoang ndng d6 cila cac diéu kién
do dugc mo ta trong badn mo ta nay.

e) Tinh gy dot bién khéng dugc thé hién.

f) Nguy co tim mach 1a thap.

g) B3 tan cao dugce thé hién.

h) Téac dung e ché CPE kiéu A RSV cao va tac dung tc ché kiéu B RSV cao
duoc thé hién.

i) Luong virut trong phoi giam.

[0111]

Céac dugc phim cia sang ché nay cé thé dugc cho dung hoic qua dudng
miéng hodc ngoai duong ti€u hdéa. Céc vi du vé cho dung ngoai dudng tiéu hoa
gém cho dung qua da, duédi da, trong tinh mach, trong dong mach, trong co,
trong mang bung, qua niém mac, xong, qua miii, nho mét, nho tai, va trong 4m
dao.

[0112]

Ddi véi cho ding qua dudng miéng, dugc pham c6 thé duoc diéu ché thanh
bit ky dang lidu luong ma thudng dugc sir dung, nhu 14 ché pham rin dé st
dung bén trong (chfmg han, vién nén, bdt, granule, vién nang, vién tron, hodc

mang mdng), hoac ché pham 16ng dé sir dung bén trong (chéng han, huyén phu,
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nhii trong, cdn ngot, syrd, limonade, ché pham cdn, ché pham nudc thom, dich
chiét, thudc sic, cdn, v.v..) va duoc cho dung. Vién nén c6 thé 13 vién bao duong,
vién nén bao mang, vién nén tan trong rudt non, vién nén giai phong keéo dai,
thubc hinh thoi, vién nén dudi ludi, vién nén ngdm miéng, vién nén nhai duoc,
hodc vién nén phan rd qua dudng miéng; ché pham bot va ché pham hat c6 thé 1a
cac syrd kho; va vién nang co thé 12 vién nang mém, vi nang, hodc vién nang
giai phong kéo dai.

[0113]

Pdi voi cho dung ngoai dudng tiéu hoa, duge phim c6 thé dugc cho dung
thich hop & bat ky dang lidu lugng nao ma thuong dugc st dung, nhu 1a ché
phim tiém, tiém truyén, hoéc ché pham dé sir dung bén ngoai (ching han, r6 mat,
r0 miii, ré tai, aerosol, thube xong, thudc xtrc, tac nhan thAm, thudc xoa, thudc
suc miéng, thut, thudc md, thude dan, thach, kem, miéng dép, thudc dép néng,
ché phadm bot dé st dung bén ngoai, hodc thude dan). Ché phim tiém duge c6

thé 1 nhil tvong dang O/W, W/O, O/W/O, hodc W/O/W, hoac twong tu.
[0114]

Duoc phém c6 thé thu dugc bﬁng tron lugng c6 hi¢u qué hop chit cta sang
ché nay véi céc chit phu gia dugc khac nhau thich hop ddi véi dang liéu luong,
nhu 1a ta duoc, chét két dinh, tac nhan phan ra, va tdc nhan lam tron, néu can.
Thém nita, duoc phim c6 thd dugc didu ché thanh duge phim dé st dung cho
tré nho, ngudi 16n tudi, bénh nhan mic truong hop nghiém trong, hodc cude
phdu thuat, bing céch thay ddi thich hop lugng c6 hi¢u qua hop chat cia séng
ché nay, dang liéu lugng, va/hodc cac chét phu gia dugc khac nhau. Chéng han,
duoc pham dé st dung cho tré nhé c6 thé duoc cho dung cho tré so sinh (it hon
4 tuén sau khi sinh), tré chua biét néi (tir 4 tuln sau khi sinh dén it hon 1 nim

tudi), tré mau gido (tr 1 ndm tudi dén it hon 7 ndm tudi), tré nho (tr 7 nam tudi
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dén it hon 15 nim tuéi), hodc bénh nhan 15 nam tudi dén 18 nim tudi. Chéng
han, dugc phim dung cho nguoi 16n tudi co thé duoc cho dung cho bénh nhan

65 nam tudi hodc gia hon,
[0115]

Mong mudn 14 thiét 1ap luong cho dung ctia dugc pham cia sang ché nay
sau khi xem xét tudi va trong luong co thé cia bénh nhan, dang va mic do bénh,
duong cho dung, va tuong ty; tuy nhién, trong truong hop cho dung qua dudng
miéng, luong cho dung 14 thong thudng la 0,05 dén 100 mg/kg/ngdy va wu tién
1a trong khoang 0,1 dén 10 mg/kg/ngdy. Trong trudng hop cho dung ngoai
duong tiéu hoa, lugng cho dung ¢ thé thay ddi nhiéu phu thudc vao dudng cho
dung; tuy nhién, lugng cho dung 1a thong thuong 1a 0,005 dén 10 mg/kg/ngay va
uu tién 13 trong khoang 0,01 dén 1 mg/kg/ngay. Luong ndy co thé dugc cho

ding mot 1an ngay hoic vai 14n ngay.
[0116]

Hop chét cta sang ché nay c6 thé dugc str dung két hop véi cac chét wrc ché
L-protein, cac chét trc ché F-protein, cac chét tc ché enzym N-protein, v.v..
(dudi day dugce goi la thubc dung ddng thoi), nham muc dich ting cuong tic
dung cua hop chét, 1am giam luong cho dung cua hop chét, hodc twong tu. O
thoi diém nay, thoi diém cho ding dbi v6i hop chét ciia sang ché nay va thude
dung ddng thoi khong gioi han, va ching c6 thé duge cho dung cung luc cho
muc tiéu cho dung hodc co thé dugc cho dung v6i su khac biét thdi gian. Thém
nita, hop chét ctia sang ché nay va thudc dung déng thoi co thé dugc cho dung
nhu hai hodc nhiéu loai ché phém mdi loai gém cac hoat chit, hoic co thé duoc

cho dung 1a ché pham don gém cac hoat chat nay.

[0117]
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Luong cho ding cua thudc ding ddng thoi c¢6 thé dugc lya chon thich hop
dua trén lidu luong dugce st dung 1am sang. Thém nira, ty 1€ hoa tron cua hop
chét cua sang ché nay va thudc dung ddng thoi co thé duge lya chon thich hop
theo muc dich cho dung, duong cho dung, bénh muc tiéu, cic tri¢u chung, su két
hop, va tuong tw. Ching han, khi déi tuong cho dung 1a ngudi 13, 0,01 dén 100
phan theo trong luong cla thudc dung dong thoi co thé dugc sir dung dbi voi 1
phan theo trong lwgng cia hop chét cua sang ché nay.

Vi du thuc hién sang ché
[0118]

Duéi day, sang ché s& dugc mé ta chi tiét hon béi cac Vi du, cac Vi du tham

chiéu, va cac Vi du thir nghiém; tuy nhién, sang ché khong dinh gidi han béi cac

vi du nay.
[0119]
Céc chit viét tat nhu duge sir dung & day c6 ¥ nghia nhu sau.
Boc,O: di-tert-butyl dicarbonat
DIAD: diisopropyl azodicarboxylat
DMEAD: bis(2-methoxyetyl) azodicarboxylat
DMAP: 4-dimetylaminopyridin
HATU: O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetrametyluronium hexaflophosphat
Me4tBuXphos:
2-di-tert-butylphosphino-3,4,5,6-tetrametyl-2',4',6'-triisopropyl-1,1'-biphenyl
TolBINAP: 2,2'-bis(di-p-tolylphosphino)-1,1'-binaphthyl
Ts: tosyl
Pdy(dba)s: tris(dibenzylidenaxeton)bispaladi
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PdCly(dppf): séan phdm cong 1,1'-bis(diphenylphosphino)feroxen]paladi(Il)

diclorua diclometan

Pd(PPhsj)s: tetrakis(triphenylphosphin)paladi

Xantphos Pd  G3: [(4,5-bis(diphenylphosphino)-9,9-dimetylxanten)-2-
(2'-amino-1,1'-biphenyl)]paladi(Il) metansulfonat

Xantphos Pd G2: clo[(4,5-bis(diphenylphosphino)-9,9-dimetylxanten)-2-(2'-
amino-1,1'-biphenyl)]paladi(II)

X-Phos: 2,4,6-triisopropyl-2'-(dixyclohexylphosphino)biphenyl

[0120]

(Phuong phéap dé nhan biét hop chat)

Phan tich NMR thu duogc trong mdi Vi du duge thuc hién & 400 MHz, va
phép do dugc thuc hién st dung DMSO-ds va CDCl;. Thém nita, khi dit ligu
NMR duge thé hién, c6 cac thoi diém trong d6 tt ca cac dinh duoc do khong

duoc mo ta.

Thuéat nglr RT trong ban mo ta nay bidu thi thoi gian luu trong LC/MS: sic

ky 1éng/phan tich khoi, va thoi gian luu dugce do & céac diéu kién duéi day.
(Phuong phap 1)

Cot: ACQUITY UPLC (nhan hiéu dugc dang ky) BEH C18 (1,7 um i.d. 2,1
x 50 mm) (Waters)

Téc d dong: 0,8 mL/phut

Budc song phat hién UV: 254 nm (khoang phat hién 190-500nm)

Pha dong: [A] 1a dung dich nude chia axit formic 0,1%, va [B] 1a dung dich
axetonitril chira axit formic 0,1%.

Gradient: Gradient tuyén tinh cia dung moéi [B] 5% dén 100% dugc thuc
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hién trong 3,5 phut, va sau d6 dung moi [B] 100% dugc duy tri trong 0,5 phut.
(Phuong phap 2)

Cot: ACQUITY UPLC (nhan hiéu duoc dang ky) BEH C18 (1,7 pm i.d. 2,1
x 50 mm) (Waters)

Téc do dong: 0,8 mL/phut
Budc song phat hién UV: 254 nm (khoang phat hién 190-400nm)

Pha dong: [A] 1a dung dich nudc chira axit formic 0,1%, va [B] 1a dung dich

axetonitril chira axit formic 0,1%.

Gradient: Gradient tuyén tinh ciia dung méi [B] 5% dén 100% duogc thuc

hién trong 3,5 phut, va sau d6 dung mdi [B] 100% duoc duy tri trong 0,5 phut.
(Phuong phap 3)

Cot: Shim-pack XR-ODS (2,2 pm, i.d. 50 x 3,0 mm) (Shimadzu)

Téc do dong: 1,6 mL/phut

Budc song phat hién UV: 254 nm (khoang phat hién 190-800nm)

Pha dong: [A] 1a dung dich nudc chira axit formic 0,1%, va [B] la dung dich

axetonitril chira axit formic 0,1%

Gradient: Gradient tuyén tinh cta dung méi [B] 10% dén 100% duoc thuc

hién trong 3 phut, va sau d6 dung mdi [B] 100% duoc duy tri trong 0,5 phut.
(Phuong phap 4)

Cot: ACQUITY UPLC (nhan hiéu dugce dang ky) BEH C18 (1,7 pm) 1.d. 2,1
x 50 mm) (Waters)

Téc d6 dong: 0,8 mL/phut

Budc song phat hién UV: 254 nm (khoang phét hién 210-500nm)
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Pha dong: [A] 1a dung dich nudc chira axit formic 0,1%, va [B] l1a dung dich

axetonitril chtra axit formic 0,1%

Gradient: Gradient tuyén tinh ciia dung méi [B] 5% dén 100% duogc thuc

hién trong 3,5 phut, va sau d6 dung moi [B] 100% dugc duy tri trong 0,5 phut.
(Phuong phap 5)

Cot: ACQUITY UPLC (nhan hiéu dugc dang ky) BEH C18 (1,7 pm) 1.d. 2,1
x 50 mm) (Waters)

Téc d6 dong: 0,8 mL/phut
Budc song phat hién UV: 254 nm (khoang phat hién 190-500nm)

Pha dong: [A] 1a dung dich nudc chira amoni carbonat 10 mM, va [B] 1a

axetonitril

Gradient: Gradient tuyén tinh cta dung méi [B] 5% dén 100% dugc thuc

hién trong 3,5 phut, va sau d6 dung moi [B] 100% dugc duy tri trong 0,5 phut.
(Phuong phap 6)

Cot: ACQUITY UPLC (nhan hiéu dugc dang ky) BEH C18 (1,7 pm) 1.d. 2,1
x 50 mm) (Waters)

Téc d6 dong: 0,8 mL/phit
Budc song phat hién UV: 254 nm (khoang phat hién 190-400nm)

Pha dong: [A] 1a dung dich nudc chira amoni carbonat 10 mM, va [B] la

axetonitril

Gradient: Gradient tuyén tinh cia dung moi [B] 5% dén 100% dugc thuc

hién trong 3,5 phat, va sau d6 dung moi [B] 100% dugc duy tri trong 0,5 phut.

(Phuong phap 7)
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Cot: ACQUITY UPLC (nhén hiéu dugc dang ky) BEH C18 (1,7 um) 1.d. 2,1
x 50 mm) (Waters)

Téc d6 dong: 0,8 mL/phut
Buéc song phat hién UV: 254 nm (khoang phat hién 190-500nm)

Pha dong: [A] 1a dung dich nuéc chira axit formic 0,1%, va [B] 1a dung dich

axetonitril chira axit formic 0,1%

Gradient: Gradient tuyén tinh cia dung mdi [B] 70% dén 100% duoc thuc

hién trong 3,5 phit, va sau d6 dung méi [B] 100% duoc duy tri trong 0,5 phut.
(Phuong phap 8)

Cot: ACQUITY UPLC (nhén hiéu duoc dang ky) BEH C18 (1,7 pm) 1.d. 2,1
x 50 mm) (Waters)

Téc do dong: 0,8 mL/phat
Budc soéng phat hién UV: 254 nm (khoang phét hién 190-500nm)

Pha dong: [A] 12 dung dich nudc chira amoni carbonat 10 mM, va [B] 1a

axetonitril

Gradient: Gradient tuyén tinh ciia dung méi [B] 50% dén 100% dugc thuc

hién trong 3,5 phut, va sau d6 dung méi [B] 100% duoc duy tri trong 0,5 phit.
(Phuong phap 9)

Cot: ACQUITY UPLC (nhén hiéu dugc dang ky) BEH C18 (1,7 pm) 1.d. 2,1
x 50 mm) (Waters)

Téc d6 dong: 0,6 mL/phit
Buéc song phat hién UV: 254 nm (khoang phat hién 190-500nm)

Pha dong: [A] 1a dung dich nude chira axit formic 0,1%, va [B] 1a dung dich
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axetonitril chira axit formic 0,1%

Gradient: Gradient tuyén tinh ctua dung méi [B] 25% dén 95% duoc thuc

hién trong 1,5 phut, va sau d6 dung méi [B] 95% dugc duy tri trong 1,5 phut.
(Phuong phap 10)

Cot: ACQUITY UPLC (nhan hiéu dugce dang ky) BEH C18 (1,7 um) 1.d. 2,1
x 50 mm) (Waters)

Téc d6 dong: 0.6 mL/phiit
Buéc song phat hién UV: 254 nm (khoang phat hién 190-500nm)

Pha dong: [A] 1a dung dich nuGce chura axit formic 0,1%, va [B] la dung dich

axetonitril chira axit formic 0,1%

Gradient: Gradient tuyén tinh ctia dung moi [B] 25% dén 95% dugc thuc

hién trong 1,5 phiit, va sau d6 dung mdi [B] 95% duoc duy tri trong 1,5 phut.
(Phuong phap 11)

Cot: ACQUITY UPLC (nhan hiéu duge dang ky) CSH C18 (1,7 pm 1.d. 2,1
x 50 mm) (Waters)

Téc d6 dong: 0.6 mL/phit
Budc song phat hién UV: 254 nm (khoang phat hién 190-500nm)

Pha dong: [A] 1a dung dich nudc chira axit formic 0,1%, va [B] 1a dung dich

axetonitril chira axit formic 0,1%

Gradient: Gradient tuyén tinh ctia dung méi [B] 25% dén 95% dugc thuc

hién trong 1,5 phut, va sau d6 dung méi [B] 95% duoc duy tri trong 1,5 phut.

Trong ban mo ta, sy dé cap dén MS (m/z) biéu thi gia tri dugc quan sat boi

phuong phap khéi pho.
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[0121]
Vidul
Téng hop Hop chét (1-023)
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Budc 1 Téng hop Hop chét 3

90/295

B6 sung clorofom (20mL) va diisopropyletylamin (0,76mL, 4,34mmol) vao

Hop chét 1 (910mg, 3,62mmol), va sau d6 Hop chat 2 (887mg, 3,62mmol) &

diéu kién 1am mat bing nude da. Hon hop dugc lam am t6i nhiét do trong phong

va dugce khuay trong 2 gio, va sau d6 nudc dugce bd sung. Hén hop duoc chict
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béng clorofom, va hai 16p duoc tach. Lop hitu co dugc rira béng nudc va dugce
lam kho trén magie sulfat khan. Dung moi dugc loai bo & diéu kién ap suét giam,
va phﬁn con lai duogc bd sung voi etyl axetat-hexan. Chét rén duoc loc dé thu

duoc Hop chit 3 (1,34g, hiéu suat 81%).

'H-NMR (CDCls) §: 1,75-1,82 (m, 6H), 1,87-1,97 (m, 4H), 2,15 (m, 2H), 2,60 (s,
2H), 3,78 (s, 3H), 6,00 (s, 1H), 8,98 (s, 1H).

[0122]
Bué6c 2 Tdng hop Hop chit 5

Bé sung 1,4-dioxan (158mL) vao Hop chat 4 (22,6g, 76mmol),
bis(pinacolato)diboron (25g, 98mmol), PdCly(dppf) (6,2g, 7,6mmol) va kali
axetat (11,1g, 1 14mmol), va hdn hop dugc khudy & 100°C. Sau 3 gid, hon hop
dugc 1am mat t4i nhiét dd trong phong va duoc loc boi Celite (nhdn hi¢u dugc
dang ky). Phan loc dugc c6 & didu kién ap suét giam, va phan con lai duge bo
sung voi diisopropyl ete dé két tia chét rin. Chét rin két tha dugc loai bo bang

loc, va phan loc dugc c6 ¢ dieu kién &p suat giam.

Phan con lai dugc c6 duoc hoa tan trong tetrahydrofuran (226mL) va dugc
tron v&i dung dich nudc natri hydroxit 1 mol/L (114mL, 114mmol), va dung
dich nuéc hydro peroxit 30% (11,6mL, 114mmol) duoc bd sung. Sau khi khuiy
& nhiét do trong phong trong 1 gio, phan tmg duoc dap tit bang cach bo sung
natri thiosulfat trong nudc. Hai 16p duge tach béng cach chiét bang etyl axetat,
va 16p hitu co duoc rira bing nudc va duge lam khd trén magie sulfat khan.
Dung méi dugc loai bo ¢ diéu kién ap suét giam, va phén con lai duoc tinh ché
bang sic ky cot silicagel (hexan-etyl axetat) dé cho ra Hop chét 5 (7,7g, hiéu
suit 43%).

'H-NMR (CDCls) &: 1,57 (s, 9H), 3,04 (t, ] = 8,8Hz, 2H), 3,96 (m, 2H), 4,58 (s,
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1H), 6,61 (d, J = 8,8Hz, 1H), 6,64 (s, 1H), 7,34 (brs, 0,4H), 7,73 (brs, 0,6H).
[0123]
Budc 3 Toéng hop Hop chét 7

Bd sung dimetylformamit (25mL), Hop chit 6 (3,08g, 15,9mmol) va kali
carbonat (2,94¢g, 21,3mmol) vao Hop chét 5 (2,5g, 10,6mmol), va hdn hop duoc
khudy & 60°C trong 5 gid. Dung dich phan ung dugc bd sung v6i nude va dugc
chiét bang etyl axetat. Hai 16p duge tach, va 16p hitu co dugc rira bang nudc va
duoc 1am kho trén magie sulfat khan. Dung mdi duoc loai bo & diéu kién ap suét
giam, va phan con lai dugc tinh ché bang sac ky cot silicagel (hexan-etyl axetat)

dé tao ra Hop chét 7 (2,55g, hiéu suit 69%).

'H-NMR (CDCl) é: 1,35 (m, 2H), 1,57 (s, 9H), 1,60-1,82 (m, 5H), 3,05 (t, ] =
8,8Hz, 2H), 3,40 (td, J = 12,0, 1,6Hz, 2H), 3,90-4,00 (m, 6H), 6,68 (d, ] = 8,8Hz,
1H), 6,72 (s, 1H), 7,34 (brs, 0,4H), 7,73 (brs, 0,6H).
[0124]
Budc 4 Téng hop Hop chét 8

B6 sung diclometan (20mL) va axit trifloaxetic (10mL, 130mmol) vao Hop
chét 7 (2,55g, 7,34mmol). Sau khi khuéy & nhiét @6 trong phong trong 1 gio,
dung dich nudc natri bicarbonat dugc bd sung dé trung hoa hon hop. Hai 16p
duoc tach bﬁng céch chiét véi clorofom, va 16p hitu co duoc rira bﬁng nudc va
duoc 1am kho trén magie sulfat khan. Dung moi dugc loai b6 ¢ diéu kién ap suit
giam dé tao ra Hop chat 8 (1,95g) duéi dang sén pham tho.
'H-NMR (CDCl;) é: 1,35 (m, 2H), 1,61-1,84 (m, 5SH), 2,78 (brs, 1H), 3,01 (t, J =
8,4Hz, 2H), 3,40 (td, J = 12,0, 1,6Hz, 2H), 3,54 (t, J = 8,4Hz, 2H), 3,91-4,00 (m,
4H), 6,57-6,61 (m, 2H), 6,76 (s, 1H).

[0125]
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Budc 5 Toéng hop Hop chét (1-023)

Bb sung 1,4-dioxan (3 m L), trietylamin (0,149mL, 1,08mmol) va Hop chét
3 (150mg, 0,36mmol) vao Hop chét 8 (107mg, 0,43mmol), va hdén hop duoc
khudy & 50°C trong 2 gid. Hon hop dugc bd sung v6i nude va duge chiét bang
clorofom. Lép hitu co dugce rira bang nudc, dugc lam kho trén magie sulfat khan,

va dung moi duoc loai bd ¢ diéu kién ap suat giam.

B sung tetrahydrofuran (2mL), etanol (2mL) va dung dich nuéc lithi
hydroxit 4 mol/L (0,90mL, 3,6mmol) vao phﬁn con lai. Hon hop duogc khqu o
90°C trong 8 gio va dung dich nudc axit xitric 10% duoc bd sung. Hon hop
duoc chiét béng clorofom, va hai 16p duoc tach. Lop hiru co duoc rira béng
nudc va duoc 1am kho trén magie sulfat khan. Dung méi duoc loai bo & diéu
kién ap suit giam, va phﬁn con lai dugc tinh ché br?lng sac ky cot silicagel

(clorofom-metanol) d& tao ra Hop chit (I-023) (90mg, higu suat 41%).

'H-NMR (DMSO-dg) 8: 1,22 (m, 2H), 1,53-1,72 (m, 11H), 1,80 (brs, 2H),
2,03-2,16 (m, 4H), 2,54 (s, 2H), 3,19 (t, J = 8,4Hz, 2H), 3,28 (m, 2H), 3,83 (dd,
J=11,2, 0,8Hz, 2H), 4,00 (t, J = 6,4Hz, 2H), 4,21 (t, J = 8,4Hz, 2H), 6,82 (dd, J
=88, 1,2Hz, 1H), 6,94 (d, J = 1,2Hz, 1H), 8,16 (d, J = 8,8Hz, 1H), 8,46 (s, 1H),
8,67 (s, 1H), 12,3 (s, 1H).

[0126]
Vidu?2

Téng hop Hop chét (1-033)
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Buéc 1 Téng hop Hop chét (I-033)

Hop chét 8 (41mg, 0,16mmol) va Hop chit 9 (40mg, 0,11mmol), ma dugc
téng hop theo cach tuong tw nhu Hop chét 3, dugc hoa tan trong 1,4-dioxan
(0,5mL), va Xantphos Pd G3 (10mg, 0,0lmmol) va kali carbonat (38mg,
0,27mmol) dugc bd sung. Sau khi khudy & 100°C trong 3 gid, nude duge bd
sung. Hon hop duoc chiét bang clorofom, va 16p hitu co dugc rira bang nude va
duoc 1am kho trén magie sulfat khan. Dung méi dugc loai bo & diéu kién ap suét
giam.

B6 sung etanol (0,5mL) va tetrahydrofuran (0,5mL) vao phan con lai dugc
dé hoa tan, va dung dich nudc lithi hydroxit 4 mol/L (0,2mL) dugc bd sung. Hon
hop dugc khudy & 50°C trong 4 gio. Dung dich nudce axit xitric dugc bd sung,
va hdn hop dugc chiét bang clorofom. Lép hitu co duge rira bang nudc, duoc
lam kho trén magie sulfat khan, va dung méi duoc loai bo & diéu kién ap suit
giam. Phan con lai dugc tinh ché bang sic ky cot silicagel (clorofom-metanol)

& tao ra Hop chit (1-033) (20mg, hidu suat 33%).

'H-NMR (DMSO-dg) &: 1,15-1,30 (m, 3H), 1,50-1,78 (m, 12H), 2,03-2,10 (m,
2H), 3,22 (m, 2H), 3,29 (m, 2H), 3,83 (dd, J= 10,8, 3,2Hz, 2H), 3,98 (t, J =
6,4Hz, 2H), 4,06 (t, ] = 8,0Hz, 2H), 6,77 (dd, ] = 8,8, 3,5Hz, 1H), 6,89 (s, 1H),
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7,06 (d,J = 8,8Hz, 1H), 7,72 (d, T = 8,8Hz, 1H), 8,24 (d, J = 8,8Hz, 1H), 8,44 (s,
1H), 12,2 (s, 1H).

[0127]
Vidu3

Téng hop Hop chat (I-082)
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Budc 1: Téng hop Hop chit 12
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Hop chét 10 (31g, 124mmol) va hop chat 11 (16,9g, 148mmol) duoc tao
huyén phu trong diclometan (600mL) va dugc lam mat & didu kién bé nudc da.
Axit trifloaxetic (19mL, 247mmol) dugc bd sung. Sau 30 phat, hdn hop duoc
lam Am dén 45°C, va dugc khudy trong 3 gio. Hon hop duge b sung dung dich
nuéc natri carbonat dé trung hoa ¢ diéu kién lam mat bﬁng nudc da va duoc loc
boi Celite (nhan hiéu dugc dang ky). Phan loc dugc tach thanh hai 16p, va 16p
hitu co dugc rira bang nudc va duge 1am kho trén magie sulfat khan. Dung moi
duoc loai bd ¢ diéu kién ap suét giam, va dietyl ete dugc bd sung vao phe“m con

lai. Chat rén duoc loc dé thu dwoc Hop chit 12 (9,04g, hidu suét 25%)).

'H-NMR (CDCl;) é: 1,63 (m, 2H), 1,93 (dd, J = 13,6, 10,0, 4,0Hz, 2H), 3,90 (m,
2H), 4,10 (m, 2H), 5,10 (s, 2H), 6,97 (dd, J = 8,4, 2,4Hz, 1H), 7,06 (d, J = 2,4Hz,
1H), 7,34 (m, 1H), 7,40 (m, 2H), 7,45 (m, 2H), 7,56 (d, J = 8,4Hz, 1H), 8,32 (s,
1H).
LC/MS(ESI):m/z= 294 [M+H]+, RT=1,96 phit, Phuong phap LC/MS 1
[0128]
Budc 2 Tong hop Hop chét 13

Hop chit 12 (18g, 61,4mmol) dugc tao huyén phu trong metanol (180mL),
va natri borohydrua (2,55g, 67,5mmol) dugc bd sung & diéu kién lam mat béng
nudc da. Sau 10 phut, hon hop duoc lam Am t6i nhiét do trong phong, va dugc
khudy trong 2 gid. Amoni clorua trong nudc dugc bd sung & diéu kién lam mat
bang nudc d4, va hon hop duge chiét bang clorofom. Lép hiru co dugc rira bang
nude va duoc lam kho trén magie sulfat khan. Phén con lai dugc bd sung bang
diisopropyl ete, va dung moi dugc loai bd ¢ diéu kién ap sut giam. Chét rin

duoc loc d thu duoc Hop chét 13 (16,1g, hidu suit 89%).

IH-NMR (CDCly) 8: 1,65 (d, J = 13,6Hz, 2H), 1,94 (m, 2H), 3,52 (m, 2H), 3,55
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(m, 2H), 3,96 (m, 2H), 4,99 (s, 2H), 6,59 (d, J = 8,4Hz, 1H), 6,70 (d, J = 8,4,
2,.4Hz, 1H), 6,79 (d, J = 2,4Hz, 1H), 7,26 (s, 1H), 7,31 (m, 1H), 7,38 (m, 2H),
7.43 (m, 2H).

LC/MS(ESI):m/z= 296 [M+H]+, RT=1,67 phut, Phuong phap LC/MS 1
[0129]
Budc 3 Téng hop Hop chat 15

Hop chat 13 (16,1g, 54,5mmol) duge hoa tan trong 1,4-dioxan (242mL), va
trietylamin (17,4mL, 125mmol) va Hop chét 14 (14,4g, 60mmol) duoc bé sung,
va hdn hop duge khudy & 50°C trong 3 gid. Sau khi lam mat, nu6e dugce bd sung
va hdn hop duoc chiét bang clorofom. Lép hitu co dugce rira bang nude va duoc
lam kho trén magie sulfat khan. Dung mdi dugc loai bo & diéu kién ap suat giam,
va etyl axetat-hexan dugc bd sung vao phan con lai. Chét rén duogc loc dé thu

duoc Hop chét 15 (25,3g, hidu suit 93%).

'H-NMR (DMSO-dg) &: 1,58 (m, 2H), 1,98 (m, 2H), 3,52 (m, 2H), 3,86 (s, 3H),
3,90 (m, 2H), 4,27 (m, 2H), 5,12 (s, 2H), 6,98 (m, 1H), 7,13 (d, J = 2,4Hz, 1H),
7,34 (m, 1H), 7,40 (m, 2H), 7,47 (m, 2H), 8,21 (m, 1H), 9,11 (s, 1H).
LC/MS(ESI):m/z= 500 [M+H]+, RT=3,10 phiit, Phuong phap LC/MS 1

[0130]

Budc 4 Téng hop Hop chét 16

B6 sung clorofom (253mL) va tetrahydrofuran (127mL) vao Hop chét 15
(25,3g, 50,7mmol) dé hoa tan, va paladi hydroxit 5% trong lugng (5g,
1,78mmol) dugc bd sung. Hon hop duoc khudy trong 2 gio & nhiét d§ trong
phong trong mdi trudng hydro. Hon hop dugc loc béi Celite (nhan hiéu duogc
dang ky), va phan loc dugc c6 & didu kién ap suat giam. Etyl axetat-hexan dugc

bd sung vao phan con lai, va chat ran duge loc dé thu duoc Hop chat 16 (19,6g,
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hiéu suat 95%).

'H-NMR (DMSO-dg) &: 1,58 (m, 2H), 1,88 (m, 2H), 3,52 (m, 2H), 3,86 (s, 3H),
3,89 (m, 2H), 4,24 (m, 2H), 6,71 (dd, J = 8,8, 2,4Hz, 1H), 6,76 (d, J = 2,4Hz,
1H), 8,13 (m, 1H), 9,09 (s, 1H), 9,42 (s, 1H).

LC/MS(ESI):m/z= 410 [M+H]+, RT=2,20 phit, Phwong phap LC/MS 1

[0131]

Budce 5 Tong hop Hop chat 18

Hop chit 16 (16,1g, 39,3mmol), Hop chiat 17 (10,6g, 59,0mmol),
triphenylphosphin (16,5g, 62,9mmol) dugc hoa tan trong tetrahydrofuran
(217mL) va duoc 1am mat dudi diéu kién bé nuéc da, va DIAD (11,47mL,
59,0mmol) dugc bd sung timg giot. Sau khi bd sung, hdn hop dugc lam am dén
40°C, va dugc khudy trong 2 gid. Hon hop phan tmg duoc dé t6i nhiét do trong
phong va dugc cd ¢ didu kién 4p suit giam. Etyl axetat-diisopropyl ete dugc bd

sung, va chat rén duoc loc dé thu dwgce Hop chét 18 (20,3g, hiéu suét 91%).

'H-NMR (DMSO-dg) &: 1,52-1,63 (m, 4H), 1,97-2,05 (m, 4H), 3,46-3,58 (m,
4H), 3,87 (s, 3H), 3,90 (m, 2H), 4,20-4,28 (m, 4H), 4,69 (m, 1H), 6,61 (t, J =
4.8Hz, 1H), 6,96 (m, 1H), 7,11 (d, J = 2,0Hz, 1H), 8,22 (m, 1H), 8,36 (d, J =
4,8Hz, 2H), 9,12 (s, 1H).

LC/MS(ESI):m/z= 571 [M+H]+, RT=2,95 phut, Phuong phap LC/MS 1
[0132]
Budc 6 Tong hop Hop chét 19

B6 sung tetrahydrofuran (203mL), etanol (203mL) va dung dich nudc lithi
hydroxit 4 mol/ L (44,5mL, 178mmol) vao Hop chét 18 (20,3g, 35,6mmol). Sau

khi khudy & 50°C trong 4 gio, hdn hop dugce dé t6i nhiét @6 trong phong, va
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dung dich nudc axit xitric 10% dugc bd sung. Nudc dugce bd sung, va chét ran

két taa duoc loc dé thu duge Hop chit 19 (19g, hidu suit 96%).

'H-NMR (DMSO-dg) 8: 1,52-1,61 (m, 4H), 1,97-2,05 (m, 4H), 3,46-3,57 (m,
4H), 3,90 (m, 2H), 4,24 (m, 2H), 4,26 (s, 2H), 4,69 (m, 1H), 6,61 (t, J = 4,4Hz,
1H), 6,96 (dd, J = 8,8, 2,8Hz, 1H), 7,10 (d, J = 2,8Hz, 1H), 8,22 (d, J = 8,8Hz,
1H), 8,36 (d, J = 4,4Hz, 2H), 9,11 (s, 1H), 13,54 (s, 1H).

LC/MS(ESI):m/z= 557 [M+H]+, RT=2,44 phiit, Phuong phap LC/MS 1
[0133]
Budc 7 Tong hop Hop chat (I-082)

B6 sung dimetylformamit (8mL), Hop chat 20 (431mg, 1,71mmol), HATU
(706mg, 1,86mmol) va trietylamin (0,495mL, 3,57mmol) ¢ nhiét do trong phong
vao Hop chat 19 (795mg, 1,43mmol). Hon hop dugce khudy trong 2 gi. Nudc
duoc bd sung vao dung dich phén Ung, va chét rin két tia duge loc. B sung
diclometan (5mL) va axit trifloaxetic (SmL, 65mmol) vao chét rin, va hdn hop
dugc khudy & nhiét do trong phong trong 2 giod. Natri bicarbonat trong nudc
dugc bd sung dé trung hoa hdn hop, va sau d6 dung dich nude axit xitric 10%
duoc bd sung dé axit hoa lai, va hdn hop dugc chiét bang clorofom. Lép hiru co
dugc ria bang nude va duge 1am kho trén magie sulfat khan. Dung méi dugc
loai b & didu kién 4p suit giam, va phin con lai dugc tinh ché bang sic ky cot

silicagel (clorofom-metanol) dé tao ra Hop chét (I-082) (820mg, hiéu suat 78%).

IH-NMR (DMSO-dg) 8: 1,52-1,60 (m, 6H), 1,65-1,69 (m, 4H), 1,80 (m, 2H),
1,94-2,17 (m, 8H), 2,54 (brs, 2H), 3,46-3,58 (m, 4H), 3,90 (m, 2H), 4,22 (s, 2H),
426 (m, 2H), 4,67 (m, 1H), 6,61 (t, ] = 4,4Hz, 1H), 6,93 (dd, ] = 8,8, 2,0Hz, 1H),
7,08 (d, J = 2,0Hz, 1H), 8,17 (d, ] = 8,8Hz, 1H), 8,36 (d, J = 4,4Hz, 2H), 8,46 (s
1H), 8,68 (s, 1H), 12,34 (s, 1H).
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[0134]
Vi du 4

Téng hop Hop chét (I-148)
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Buéc 1: Téng hop Hop chat 22

100/295

B6 sung natri hydrua 60% trong lwong (1lmg, 0,29mmol) va

2-(trimetylsilyl)ethoxymetyl clorua (49mg, 0,29mmol) & diu kién 1am mat bang
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nuée da vao dung dich cua Hop chit 21 (100mg, 0,20mmol) (xem Vi du 6 déi
v6i phuong phap tong hop) trong dimetylformamit (1mL), va hén hop duoc
khudy & nhiét do trong phong trong 1,5 gid. Dung dich nudc amoni clorua bao
hoa duge bd sung, tiép sau 1a chiét bang etyl axetat. Lép hitu co duge ria bang
nudce, dugc 1am kho trén natri sulfat khan, va dung moi dugc loai bo ¢ diéu kién
ap suit giam. Phan con lai duge tinh ché bang sic ky cot silicagel (hexan-etyl
axetat) dé tao ra Hop chét 22 (74mg, hiéu suit 59%).
LC/MS(ESI):m/z= 642 [M+H]+, RT=1,182 phut, Phwong phap LC/MS 7
[0135]
Budc 2: Tong hop Hop chat 23

B6 sung dung dich lithi hydroxit 4 mol/L (0,28mL, 1,16mmol) vao dung
dich cua Hop chét 22 (74mg, 0,12mmol) trong etanol (0,7mL), va hon hop duge
khudy ¢ 50°C trong 1 gi& 40 phut. Dung dich nudc axit xitric 10% duoc b sung,
va hdn hop dugc chiét bang clorofom. Sau khi 1am khé 16p hiru co bang natri
sulfat khan, dung moi dugc loai bo & diéu kién ap suét giam dé tao ra Hop chét
23 (73 mg) 14 san pham thd.
LC/MS(ESI):m/z= 614[M+H]+, RT= 3,04 phat, Phuong phap LC/MS 1
[0136]
Budc 3 Tong hop Hop chat 24

Hop chat 23 (71mg, 0,12mmol) dugc hoa tan trong dimetylformamit
(1,0mL), va Hop chat 20 (30mg, 0,12mmol), HATU (52mg, 0,14mmol) va
trietylamin (17mg, 0,17mmol) dugc bd sung. Sau khi khudy & nhiét d6 trong
phong trong 17 gid, nudc duoc bd sung, va chét rin két tha duoc loc dé thu duoc
Hop chét 24 (93mg, hiéu suat 96%).
LC/MS(ESI):m/z= 847[M+H]+, RT=2,80 phut, Phuong phap LC/MS 7
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[0137]
Budc 4: Toéng hop Hop chét 25

B4 sung dung dich tetrabutylamoni florua-tetrahydrofuran 1 mol/L (0,50mL,
0,50mmol) va etylendiamin (89mg, 1,50mmol) vao dung dich cta Hop chét 24
(84mg, 0,10mmol) trong tetrahydrofuran (0,3mL), va hdn hop duge khudy c6
gia nhiét & didu kién hdi luu trong 8 gid. Dung dich nuéc amoni clorua 10%
duoc bd sung, va hdn hop dugc chiét bang etyl axetat. Lép hitu co dugc ria
bﬁng nudc, duge 1lam kho trén natri sulfat khan, va dung méi duoc loai bod & diéu
kién 4p sudt giam. Phan con lai dugc tinh ché bang sic ky cot silicagel

(hexan-etyl axetat) dé tao ra Hop chét 25 (70mg, hidu sudt 99%).
LC/MS(ES]):m/z= 717[M+H]+, RT=1,42 phut, Phuong phap LC/MS 1
[0138]

Budc 5: Toéng hop Hop chat 26

B6 sung 1,4-dioxan (6,9mL), (IR,2R)-xyclohexan-1,2-diamin (22mg,
0,19mmol), trikali phosphat (272mg, 1,28mmol), iodobenzen (236mg,
1,16mmol) va déng(l) iodua (12mg, 0,06mmol) vao Hop chat 25 (460mg,
0,64mmol), va hdn hop duoc khudy c6 gia nhiét & didu kién hdi luu trong 8 gio.
Nuée duge bd sung, va hdn hop duoc chiét bang etyl axetat. Lép hitu co dugc
rua béng nudce, dugc 1am kho trén natri sulfat khan, va dung moi duoc loai bo &
diéu kién 4p sudt giam. Phan con lai dugc tinh ché bang sic ky cot silicagel

(hexan-etyl axetat) dé tao ra Hop chét 26 (500mg, higu suit 98%).
LC/MS(ES]):m/z= 793[M+H]+, RT=3,71 phut, Phuong phap LC/MS 1
[0139]

Budc 6: Toéng hop Hop chét (I-148)

102



43446 103/295

Hop chét duogc tong hop theo cach tuong ty nhu trong bude 8 cia Vi du 10.

'H-NMR (DMSO-de) 8: 1,66-1,71 (m, 10H), 2,00-2,13 (m, 6H), 2,59 (s, 2H),
3,53-3,57 (m, 2H), 4,16 (dd, ] = 13,0, 6,4, 3,9 Hz, 2H), 4,66-4,72 (m, 1H), 6,60
(tJ = 4,8 Hz, 1H), 7,07-7,10 (m, 2H), 7,49 (t, ] = 7,3 Hz, 1H), 7,64-7,66 (m, 2H),
7.70-7,72 (m, 2H), 7,80 (d, J = 8,3 Hz, 1H), 8,25 (d, J = 8,3 Hz, 1H), 8,35 (d, J =
4.8 Hz, 2H), 8,53-8,54 (m, 3H), 12,32 (s, 1H).

[0140]
Vidus

Tdng hop Hop chit (I-159) va Hop cht (I-182)
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Budc 1: Tdng hop Hop chat 28

B6 sung imidazol (1,53g, 22,50mmol) va tert-butyldimetylsilyl clorua (2,71g,
18,00mmol) vao dung dich cta Hop chat 27 (2,01g, 15,00mmol) trong
dimetylformamit (20,1mL), va hén hop dugc khudy & nhiét do trong phong

trong 40 phut. Nudc dugce bd sung, tiép sau 14 chiét bang etyl axetat. Lép hitu co
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duoc rra béng nuéc, dugc 1am kho trén natri sulfat khan, va dung méi dugc loai
b6 & diéu kién 4p suét giam. Phan con lai dugc tinh ché bang sic ky cot silicagel
(hexan-etyl axetat) dé tao ra Hop chit 28 (3,79¢g, hiéu suit 100%).
LC/MS(ESI):m/z= 249 [M+H]+, RT=2,66 phut, Phuong phap LC/MS 1
[0141]
Budc 2: Téng hop Hop chat 29

B6 sung kali tert-butoxy (3,87g, 34,50mmol) va iot (8,76g, 34,50mmol) &
didu kién lam mat bing nuéc da vao dung dich cia Hop chat 28 (3,73g,
15,00mmol) trong tetrahydrofuran (74,5mL), va hdén hop duge khudy trong 1
gid & diéu kién 1am mat bang nuéc d4. Dung dich nudc natri thiosulfat 20%
duoc bd sung, hdn hop duge chiét bang etyl axetat. L6p hitu co duge rira bang
nudc, duge lam kho trén natri sulfat khan, va 'dung méi dugc loai bd ¢ didu kién
ap suét giam dé tao ra Hop chat 29 (5,42g) 1a san pham thd.
LC/MS(ES]):m/z= 375 [M+H]+, RT= 3,09 phut, Phuong phap LC/MS 1
[0142]
Budc 3: Tong hop Hop chit 30

B6 sung trietylamin (2,49g, 24,6 1mmol) va p-toluensulfonyl clorua (2,49g,
17,37mmol) & didu kién 1am mét bing nudc d4 vao dung dich ctia Hop chét 29
(5,42g, 14,48mmol) trong diclometan (54,2mL). Hon hop dugc khuéy o nhiét do
trong phong trong 18 gio va dugc loc ra nguyén li€u khong hoa tan. Phan loc
duoc cd & diéu kién ap suét giam, va phan con lai dugc tinh ché bang sic ky cot

silicagel (hexan-etyl axetat) dé tao ra Hop chit 30 (6,48, hidu suat 82%).
LC/MS(ESI):m/z= 529 [M+H]+, RT= 3,67 phtt, Phuong phép LC/MS 1

[0143]
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Budc 4: Toéng hop Hop chét 31

B6 sung dung dich tetrabutylamoni florua-tetrahydrofuran 1 mol/L (13,3mL,
13,3mmol) & didu kién 1am maét bang nudc d4 vao dung dich cta Hop chat 30
(6,39g, 12,09mmol) trong tetrahydrofuran (31,9mL), va hén hop duge khudy &
nhiét do trong phong trong 30 phut. Axit clohydric 0,4 mol/L dugc bd sung, tiép
sau 12 chiét bang etyl axetat. Lép hitu co dugc rira bang nuéce, duge 1am kho trén
natri sulfat khan, va dung méi dugc loai bd & didu kién 4p suét giam. Phan con
lai duoc tinh ché bing sdc ky cot silicagel (hexan-etyl axetat), va dugc hoa ran
bing hexan-etyl axetat dé tao ra Hop chat 31 (2,87, hiéu suét 57%).
LC/MS(ESI):m/z= 415 [M+H]+, RT=2,30 phut, Phuong phap LC/MS 1
[0144]
Budc 5: Téng hop Hop chit 32

Hop chit duoc tong hop theo cach tuong tu nhu trong bude 3 cia Vi du 6.
LC/MS(ESI):m/z= 576 [M+H]+, RT=3,03 phut, Phuong phap LC/MS 1
[0145]
Budc 6: Téng hop Hop chit 33

B6 sung etanol (122mL), nuée (146mL) va dung dich nuge natri hydroxit 8
mol/L (6,61mL, 52,90mL) vao Hop chéit 32 (6,09g, 10,58mmol), va hon hop
duge khudy & 80°C trong 80 phit. Dung méi hitu co dugce loai bé & diéu kién ap
sudt giam, tiép sau 1a chiét bang etyl axetat. Lép hitu co dugc ria bang nudc,
dugc 1am kho trén natri sulfat khan, va dung moéi dugc loai bo & diéu kién ap
sut giam. Phén con lai dugc tao huyén phu trong clorofom, va chét ran dugc loc

dé cho dé tao ra Hop chét 33 (2,93g, hiéu suét 66%).

LC/MS(ESI):m/z= 422 [M+H]+, RT=2,21 phut, Phuong phép LC/MS 1
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[0146]
Buéc 7: Tong hop Hop chét 34 va Hop chét 35

Hop chat 33 (3,45g,' 8,19mmol) dugc hoa tan trong dimetylformamit
(34,5mL), va xesi carbonat (5,33g, 16,36mmol) va tetrahydro-2H-pyran-4-yl
metansulfonat (681mg, 16,36mmol) dugc bd sung, va hdn hop dugce khudy &
80°C trong 6 gid. Nudc dugc bd sung, va hdn hop duge chiét bang etyl axetat.
L&p hiru co duge rira bang nudc, duge lam khé trén natri sulfat khan, va dung
moi duoge loai bo & didu kién ap sut giam. Phan con lai dugc tinh ché b%mg sic
ky cot silicagel (hexan-etyl axetat) dé tao ra Hop chat 34 va Hop chét 35 1a hdn
hop khodng 4:1 (4,20g, hiéu suat 100%).

Hop chat 34

LC/MS(ESI):m/z= 506[M+H]+, RT=2,65 phut, Phuong phap LC/MS 1
Hop chét 35

LC/MS(ESI):m/z= 506[M+H]+, RT=2,39 phut, Phuong phap LC/MS 1
[0147]

Budce 8: Tong hop Hop chat 37

Hop chat 36 (2,00g, 4,35mmol), ma dugc tdng hop theo cach twong tu nhu
Hop chit 3, dugc tao huyén phi trong toluen (40mL), va
1,1,1,2,2,2-hexametyldistanan  (2,00g, 4,35mmol) va Pd(PPhs;)s (0,75g,
0,65mmol), va hdn hop duoc khudy c6 gia nhiét & diéu kién hdi luu trong 1 gio.
Nude duge bd sung, va hdn hop dugc chiét bang etyl axetat. Lop hitu co dugc
rua b?mg nude, duge 1am kho trén natri sulfat khan, va dung méi duoc loai bo &
didu kién 4p sudt gidm. Phin con lai dugc tinh ché bang sic ky cot silicagel

hexan-etyl axetat) dé tao ra Hop chat 37 (1,74g, hiéu suit 68%).
( y ) de te op (1,74g, hig )
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LC/MS(ESI):m/z= 590 [M+H]+, RT=3,34 phut, Phuong phap LC/MS 1
[0148]
Buéc 9: Tdng hop Hop chat 40 va Hop chét 41

Hdn hop 4:1 cua Hop chét 38 va Hop chét 39 (1,01g, 2,00mmol) dugc hoa
tan trong dimetylformamit (20mL), va Hop chat 37 (1,74g, 2,96mmol) va
Pd(PPhs)s (0,35g, 0,30mmol), lithi clorua (0,17g, 4,00mmol) va d6ng(I) iodua
(38mg, 0,20mmol) duogc bb sung, va hdn hop duoc khudy & 95°C trong 8,5 gio.
Nudc duge bd sung, va hon hop duge chiét bang etyl axetat. Lép hitu co dugc
rua béng nude, duoc 1am kho trén natri sulfat khan, va dung méi dugc loai bo ¢
didu kién &p sudt giam. Phin con lai dugc tinh ché bang sac ky cot silicagel
(hexan-etyl axetat) dé tao ra Hop chat 40 (505mg, hiéu suit 31%) va Hop chat
41 (120mg, hiéu sut 8%).

Hop chat 40.
LC/MS(ESI):m/z= 803[M+H]+, RT=3,43 phut, Phuong phap LC/MS 1
Hop chat 41
LC/MS(ESI):m/z= 803[M+H]+, RT=3,50 phut, Phuwong phap LC/MS 1

[0149]

Budge 10: Téng hop Hop chét (I-159) va hop chét (1-182) Hop chét dugc tong
hop theo cich tuwong tu nhu trong bude 8 cua Vi du 10.

Hop chat (I-159)

'H-NMR (CDCl) &: 1,78-1,83 (m, 6H), 1,92-1,95 (m, 4H), 2,03-2,12 (m, 6H),
2,23 (d, J = 12,4 Hz, 2H), 2,56 (ddd, J = 24,8, 12,4, 4,3 Hz, 2H), 2,67 (s, 2H),
3,64 (t, J = 12,4 Hz, 2H), 3,79-3,85 (m, 2H), 4,14-4,21 (m, 4H), 4,70-4,76 (m,
2H), 6,38 (s, 1H), 6,51 (t, J= 4,8 Hz, 1H), 6,97 (d, ] = 1,8 Hz, 1H), 7,06 (dd, J =
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9.0, 1,8 Hz, 1H), 8,34 (d, J = 4,8 Hz, 2H), 8,49 (d, ] = 9,0 Hz, 1H), 9,16 (s, 1H),
12,12 (s, 1H).

Hop chat (I-182)

'H-NMR (CDCl3) 8: 1,79-2,26 (m, 18H), 2,50 (ddd, J = 24,2, 11,5, 4,2 Hz, 2H),
2,68 (s, 2H), 3,60 (t, J = 11,5 Hz, 2H), 3,68-3,74 (m, 2H), 4,15-4,26 (m, 4H),
4.64-4.69 (m, 1H), 5,95 (tt, J = 11,5, 4,0 Hz, 1H), 6,30 (s, 1H), 6,49 (t, T = 4,8
Hz, 1H), 7,01 (dd, J = 9,2, 1,9 Hz, 1H), 7,17 (d, J = 1,9 Hz, 1H), 8,32-8,33 (m,
3H) 9,15 (s, 1H), 12,12 (s, 1H).

[0150]
Vidub6

Téng hop Hop chét (I-162)
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Budc 1: Téng hop Hop chét 44

B sung tetrahydrofuran (100mL) va triisopropylborat (4,19g, 22,3mmol)
vao Hop chat 42 (10g, 22,3mmol), va hdn hop du:dc lam mat t6i -78°C bang
nuéc da kho-axeton. B sung timg giot dung dich n-butyl lithi-hexan 1,59 mol/L

(19,6mL, 31,2mmol) vao dung dich. Dung dich duoc khudy & -78°C trong 20
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phat. Phan tng dugc dap tat bang cach bb sung dung dich nuéc amoni clorua
bdo hoa, dugc 1am 4m toi nhiét d6 trong phong, tiép sau 1a chiét béng etyl axetat.
Lép hitu co dugce rira bang nuéce, dugc 1am kho trén natri sulfat khan, va dung
moi duoc loai bd & diéu kién ap sut giam. B6 sung 1,4-dioxan (102mL), Hop
chét 43 (6,2g, 24,5mmol), PdCly(dppf) (1,82¢g, 2,23mmol) va dung dich nudc
kali carbonat 2,2 mol/L (20,4mL, 44,5mmol) vao phﬁn con lai thu duge, va hon
hop duge khudy & 100°C trong 2 gid. Sau khi lam mét, nude duge bo sung, tiép
sau 1a chiét bang etyl axetat. Cac 16p duge tach, va 16p hitu co duoc rira bang
nuéde va dugc 1am kho trén natri sulfat khan. Dung méi dugc loai bo 6 diéu kién
ap sudt giam, va phan con lai dugc tinh ché bang sic ky cot silicagel (hexan-etyl

axetat) dé tao ra Hop chét 44 (7,1g, hiéu sut 59%).

'H-NMR (CDCl;) 6: 1,42 (t, J = 7,2Hz, 3H), 1,70 (s, 9H), 4,44 (q, J = 7,2Hz,
2H), 5,17 (s, 2H), 7,10 (dd, J = 8,8, 2,8Hz, 1H), 7,34 (m, 1H), 7,40 (m, 2H),
7,48 (m 2H), 7,77-7,90 (m, 2H), 8,11-8,16 (m, 2H), 8,47 (d, J = 8,8Hz, 1H).
LC/MS(ESI):m/z= 541[M+H]+, RT=3,21 phut, Phuong phap LC/MS 1
[0151]
Budce 2: Tong hop Hop chat 45

B6 sung tetrahydrofuran (307mL) va paladi 20% trong luong trén cacbon
hoat tinh (6,34g, 11,7mmol) vao Hop chét 44 (30,7g, 56,8mmol). Hon hop duoc
khudy & nhiét d6 trong phong duéi didu kién méi truong hydro trong 2 gio. Hon
hop duoc loc bing Celite (nhan hiéu dugc dang k), va phan loc duge ¢ & didu
kién 4p suit giam. Etyl axetat-hexan dugc bd sung vao phan con lai, va chat rin
duoc loc dé thu duoc Hop chit 45 (22,0g, hidu suit 86%).
'H-NMR (CDCl) 8: 1,42 (t, J = 7,2Hz, 3H), 1,71 (s, 9H), 4,44 (q, ] = 7,2Hz,
2H), 4,94 (s, 1H), 6,93 (dd, J = 8,8, 2,4Hz, 1H), 7,71 (brs, 1H), 7,88 (d, J =
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8,4Hz, 1H), 8,11 (s, 1H), 8,14 (d, J = 8,4Hz, 1H), 8,46 (d, J = 8,8Hz, 1H),
LC/MS(ESI):m/z= 451 [M+H]+, RT=2,84 phut, Phuong phap LC/MS 1
[0152]

Budc 3: Téng hop Hop chét 46

BS sung tetrahydrofuran (39,2mL), Hop chat 17 (1,69g, 9,44mmol),
triphenylphosphin (2,48g, 9,44mmol) va DMEAD (2,21g, 9,44mmol) vao Hop
chét 45 (3,27g, 7,26mmol). Hdn hop dugc khuiy & 50°C trong 1 gid, phan tng
dugc dap tat bang nude. Lép hitu co duge chiét bang etyl axetat, dugc rira bang
nude, va duoc 1am kho trén natri sulfat khan. Dung moéi dugc loai bo ¢ diéu kién
ap suit giam, va phan con lai dugc tinh ché bang sic ky cot silicagel (hexan-etyl

axetat) dé tao ra Hop chét 46 (4,07g, hidu suét 92%).

'H-NMR (CDCl) &: 1,42 (t, J = 7,2Hz, 3H), 1,72 (s, 9H), 1,90 (m, 2H), 2,06 (m,
2H), 3,76 (m, 2H), 4,19 (m, 2H), 4,44 (q, J = 7,2Hz, 2H), 4,67 (m, 1H), 6,48 (t,J
= 4 4Hz, 1H), 7,06 (dd, J = 8,3, 2,0Hz, 1H), 7,83 (brs, 1H), 7,89 (d, J = 8,0Hz,
1H), 8,13-8,16 (m, 2H), 8,32 (d, J = 4,8Hz, 2H), 8,49 (d, J = 8,8Hz, 1H).
LC/MS(ESI):m/z= 612 [M+H]+, RT=3,59 phut, Phuong phap LC/MS 1
[0153]
Budc 4: Téng hop Hop chit 21

B6 sung diclometan (41,7mL) va axit trifloaxetic (41,7mL, 541mmol) vao
Hop chét 46 (4,17g, 6,82mmol), va hén hop duge khudy ¢ nhiét d trong phong
trong 1 gio 30 phtt. Dung dich phan tmg dugc c6 & didu kién ap suat giam va
dugc trung hoa v6i dung dich nude natri bicarbonat bdo hoa. Hdn hop duge
chiét b%mg clorofom va dugc lam kho trén natri sulfat khan. Dung méi dugc loai
b6 & diéu kién 4p sudt giam, va clorofom dugc b6 sung vao phan con lai. Chét

rin duoc loc dé thu duoc Hop chit 21 (800mg, hi¢u suét 22%). Phan loc duoc
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c6 1in nita & diéu kién 4p sudt giam. Toluen dugc bd sung dé hoa ran phan con
lai, va chét rén duoc loc dé thu dugc Hop chit 21 (1,73g, hidu suit 48%). Phan
loc dugc c6 thém & diéu kién ap suét giam, va phﬁn con lai dugc tinh ché béng
sic ky cot silicagel (hexan-etyl axetat) dé tao ra Hop chét 21 (520mg, hidu suét
15%).

IH-NMR (CDCls) &: 1,42 (¢, J = 7,2Hz, 3H), 1,88 (m, 2H), 2,06 (m, 2H), 3,71
(m, 2H), 4,21 (m, 2H), 4,43 (g, J = 7,2Hz, 2H), 4,61 (m, 1H), 6,48 (t, ] = 4,8Hz,
1H), 6,98 (d, J = 2,0Hz, 1H), 7,02 (dd, ] = 8,8, 2,0Hz, 1H), 7,78-7,84 (m, 2H),
8,11 (d, T = 8,4Hz, 1H), 8,32 (d, ] = 4,8Hz, 2H), 8,42-8,48 (m, 2H).

LC/MS(ES]):m/z= 512 [M+H]+, RT=2,80 phut, Phuong phap LC/MS 1
[0154]
Budc 5: Tong hop Hop chit 49

Hop chat 21 (800mg, 1,56mmol) dugc hoa tan trong dimetylformamit
(12mL), va natri hydrua 60% trong luong (94mg, 2,35mmol) va Hop chat 48
(681mg, 2,35mmol) duoc bd sung & diéu kién lam mat bang nudc da. Sau khi
khudy & 90°C trong 30 phit, hdn hop dugc 1am mat mot 1an nita dudi diéu kién
bé nudc da va natri hydrua 60% trong luong (94mg, 2,35mmol) va Hop chat 48
(681mg, 2,35mmol) dugc bd sung. Sau khi khudy & 90°C trong 30 phut, hon
hop duogc lam mat mot 14n nita duéi diéu kién bé nude da va natri hydrua 60%
trong luong (94mg, 2,35mmol) va Hop chit 48 (681mg, 2,35mmol) dugc bd
sung. Sau khi khudy & 90°C trong 30 phit, hdn hop duge lam mat mot l4n nita
duéi diéu kién bé nudc da va natri hydrua 60% trong lwong (94mg, 2,35mmol)
va Hop chét 48 (681mg, 2,35mmol) dugc bd sung. Sau khi khudy & 90°C trong
30 phut, hdn hop duge 1am mat mot 1an nita dudi diéu kién bé nude da va natri
hydrua 60% trong luong (94mg, 2,35mmol) va Hop chét 48 (681mg, 2,35mmol)
dugc bod sung, va hon hop duoc khudy & 90°C trong 30 phut. Dung dich phan
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ung dugc rot vao dung dich nudce axit xitric 10% dé dap tit phan ung, tiép sau la
chiét bang etyl axetat. Lép hitu co dugc ria bang nudc va duge 1am kho trén
natri sulfat khan. Dung méi duoc loai bé & diédu kién ap sudt giam, va phan con
lai duoc tinh ché bang sic ky cot silicagel (clorofom-metanol) dé tao ra Hop

chét 49 (900mg, hiéu suit 96%).

IH-NMR (CDCls) 8: 1,71-2,24 (m, 10H), 2,35 (m, 2H), 3,77 (m, 2H), 4,20 (m,
2H), 4,32 (m, 1H), 4,67 (m, 1H), 6,54 (t, J = 4,8Hz, 1H), 6,96 (d, J = 2,0Hz, 1H),
7,05 (dd, J = 8,8, 2,0Hz, 1H), 7,80 (d, J = 8,4Hz, 1H), 7,82 (s, 1H), 8,23 (d, J =
8,0Hz, 1H), 8,39 (t, ] = 4,8Hz, 2H), 8,50 (d, ] = 8,8Hz, 1H).

LC/MS(ESI):m/z= 602 [M+H]+, RT=2,71 phtt, Phuong phap LC/MS 1
[0155]
Budc 6: Téng hop Hop chat (I-162)

Hop chit duoc tdng hop theo cach tuong tu nhu trong bude 7 cua Vi du 3.

'H-NMR (DMSO-d) &: 1,55-1,71 (m, 8H), 1,81 (brs, 2H), 1,98-2,25 (m, 14H),
2,58 (s, 2H), 3,62 (m, 2H), 4,19 (m, 2H), 4,68-4,78 (m, 2H), 6,62 (t, ] = 4,8Hz,
1H), 6,98 (dd, J = 8,8, 2,0Hz, 1H), 7,31 (d, ] = 2,0Hz, 1H), 7,73 (d, J = 8,4Hz,
1H), 8,17 (d, J = 8,4Hz, 1H), 8,37 (d, J = 4,4Hz, 2H), 8,41-8,44 (m, 2H), 8,49 (s
1H), 12,32 (s, 1H).

LC/MS(ESI):m/z= 779 [M+H]+, RT=3,06 phut, Phuong phdp LC/MS 1
[0156]
Vidu?7

Téng hop Hop chét (I-165)
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Budc 1: Tdng hop Hop chit 51

Hop chit 50 (49,9g, 297mmol) va 2-metyl-2 propansulfinamit (53,9,
445mmol) dugc bd sung vao tetrahydrofuran (250mL), va tetraetyl orthotitanat

(137mL, 653mmol) dugc bd sung & nhiét do trong phong. Hon hop dugce khudy
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& 80°C trong 1 gid va sau do dugce rét vao axetonitril (1 L). Nude (53,5g) dugc
bd sung dé dap tit phan tmg. Sau khi khudy trong 10 phut, magie sulfat khan
duoc bd sung, va chit rin dugc loc ra. Phan loc duogc co o diéu kién ap suét
giam, va phan con lai dugc tinh ché bang sac ky cot silicagel (hexan-etyl axetat)
dé tao ra Hop chét 51 (58,9g, hiéu suit 70%). LC/MS(ESI):m/z= 272 [M+H]+,
RT=1,81 phtt, Phuong phap LC/MS 2

[0157]
Bude 2: Téng hop hén hop ciia Hop chét 52 va Hop chét 53

Hop chét 51 (70,3g, 241mmol) dugc hoa tan trong tetrahydrofuran (211mL),
va vinyl magie bromua 1 mol/L (361mL, 361mmol) dugc bd sung timg giot &
didu kién 1am mat bing nudc da. Phan ing dwoc dap tit bing dung dich nudc
amoni clorua, tiép sau la chiét bang etyl axetat va dugc rira bang nudc, va 1ép
hitu co dugc cd & didu kién ap sudt giam. Chét rén thu duoc dugc tao huyén phu
v6i hexan, va chét rin duoc loc dé thu dwgc hon hop ctia Hop chét 52 va Hop
chit 53 (46,1g, hiéu suat 64%).

LC/MS(ESI):m/z= 300 [M+H]+, RT=2,01 phut, Phuong phap LC/MS 2
[0158]
Buéc 3: Todng hop hdn hop ciia Hop chit 54 va Hop chit 55

B6 sung dung dich hydro clorua metanol 2 mol/L (354mL, 708mmol) vao
hon hop ctia Hop chat 52 va Hop chét 53 (70,7g, 236mmol) va dugc khudy &
nhiét d trong phong trong 1 gio. Nudc va etyl axetat dugc bb sung dé chiét.
Lép nude duge trung hoa bang cach bd sung dung dich nuéc natri bicarbonat,
tiép sau 14 chiét bang clorofom. Lép clorofom duge 1am khé trén magie sulfat
khan, va dung méi duoc loai bo & didu kién ap sudt giam dé tao ra hon hop cua

Hop chét 54 va Hop chat 55 13 san pham tho (55,2g).
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LC/MS(ESI):m/z= 196 [M+H]+, RT=1,01 phut, Phuong phap LC/MS 2
[0159]
Budc 4: Tong hop hdn hop ciia Hop chit 56 va Hop chét 57

Hdn hop cua Hop chit 54 va Hop chét 55 (55,2g, 223mmol) dugc hoa tan
trong tetrahydrofuran (497mL), va 1-[2-
(trimetylsilyl)ethoxycarbonyl]pyrolidin-2,5-dion (100g, 387mmol) dugc bd sung.
Sau khi khudy & nhiét do trong phong trong 1 gio, 1-[2-
(trimetylsilyl)ethoxycarbonyl]pyrolidin-2,5-dione (12,5g, 48,2mmol) dugc bd
sung thém. Sau khi khudy trong 1 gio 40 phit, dung dich nudc axit xitric dugc
b6 sung. Hon hop duge chiét bang etyl axetat. Loép hitu co dugc rua bang nudc
va duoc cd & diéu kién ap suét giam. Hexan dugc bd sung vao chét rin thu duoc,
va nguyén liéu khong hoa tan duoc loc ra. Phan loc dugc ¢b & diéu kién ap suét
giam, va phan con lai dugc tinh ché bang sac ky cot silicagel (hexan-etyl axetat)
& tao ra hdn hop cua Hop chat 56 va Hop chit 57 (65,0g, higu suat 86%).
'H-NMR (CDCl;) &: 0,03 (s, 9H), 0,92-0,98 (m, 2H), 1,49-1,56 (m, 2H),
1,73-1,80 (m, 2H), 1,87-2,01 (m, 4H), 2,13-2,28 (m, 3H), 2,56 (brs, 2H), 4,09
(m, 2H), 4,62 (s, 1H), 5,20-5,31 (m, 2H), 6,10 (dd, J = 17,6, 2,8Hz, 1H).

[0160]
Buéc 5: Toéng hop hdn hop cia Hop chét 58 va Hop chat 59

Hdn hop cua Hop chit 56 va Hop chit 57 (67,0g, 197mmol) dugc hoa tan
trong axetonitril (1179mL), va nudc (395mL), natri periodat (127g, 592mmol),
2,6-lutidin (63,4g, 592mmol), kali osmat dihydrat (7,27g, 19,7mmol) dugc bd
sung. Hon hop duge khudy & 60°C trong 1 gio, sau d6 natri periodat (42,2g,
197mmol) dugc bd sung. Sau 2 gid, phan tmg dugc lam mat & diéu kién bé nuéc

da va duoc dap tit bang natri thiosulfat trong nuéc. Hon hop dugc chiét bang
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etyl axetat, va 16p hitu co duoc rira bang dung dich nuéc axit xitric 10%, va
duoc rira bang dung dich nuéc natri bicarbonat 3%. Lép hitu co duoc 1am kho
trén magie sulfat khan, va dung méi dugc loai bo & didu kién 4p suat giam. Phan
con lai duge tinh ché bing sic ky cot silicagel (hexan-etyl axetat) dé tao ra hon

hop ctia Hop chat 58 va Hop chét 59 (32,5g, higu suat 48%).

H-NMR (CDCl;) &: 0,03 (s, 9H), 0,92-1,00 (m, 2H), 1,56-1,98 (m, SH),
2,09-2,28 (m, 3H), 2,63-2,69 (m, 2H), 4,12 (m, 2H), 4,81-4,89 (m, 1H),
9,60-9,74 (m, 2H).

[0161]
Budc 6: Tong hop hdn hop ctia Hop chét 60 va Hop chat 61

Hdn hop cua Hop chit 58 va Hop chit 59 (36,1g, 106mmol) duoc hoa tan
trong ruou tert-butyl (361mL) va nudc (65mL), va 2-metyl-2-buten (63,8mL,
603mmol) dugc bd sung. Kali dihydro phosphat (57,5g, 423mmol) va natri
clorit (76g, 846mmol) dugc hoa tan trong nude (300mL) va duge bd sung timg
giot & didu kién 1am mat bang nudc d4. Sau khi khudy & diéu kién 1am mat bang
nudc da trong 1 gio, phan ung dugc dap tit bang natri thiosulfat trong nudc.
Hdn hop dugc chiét bang etyl axetat. Lop hitu co duge ria bang nudc va dugc
lam kho trén magie sulfat khan, va dung moéi dugc loai bo & diéu kién ap suét

giam dé tao ra hdn hop ctia Hop chit 60 va Hop chat 61 14 san pham tho (45g).

LC/MS(ESI):m/z= 356 [M-H]-, RT=2,32 phiit va 2,41 phut, Phuong phap
LC/MS 2

[0162]
Budc 7: Tong hop hén hop ciia Hop chét 62 va Hop chat 63
San phim tho cua hdn hop ciia Hop chat 60 va Hop chat 61 (45g) dugc hoa

tan trong tetrahydrofuran (227mL) va metanol (227mL), va diphenyldiazometan
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(61,8g, 318mmol) dugc bd sung. Sau khi khudy & nhiét d6 trong phong trong 2
gio, axit axetic (18,2mL) duoc bd sung. Sau khi khudy & nhiét do trong phong
trong 1 gid, nudc duge b sung, tiép sau 1a chiét bang etyl axetat. Lép hitu co
duoc rra br?mg dung dich nudc natri carbonat va dugc 1am kho trén magie sulfat.
Dung moéi dugc loai bo & diéu kién ap suét giam, va phﬁn con lai duge tinh ché
bang sic ky cot silicagel (hexan-etyl axetat). Phan doan dugc o, va phan con lai
duoc héa ran bz‘?mg cach bd sung hexan, va chét rén duoc loc dé thu duoc hdn

hop cua Hop chat 62 va Hop chét 63 (21,5g, hiéu suét 39%).

'H-NMR (CDCly) 8: 0,03 (s, 9H), 0,73-0,94 (m, 2H), 1,50-1,56 (m, 2H),
1,75-1,96 (m, 6H), 2,10-2,20 (m, 3H), 2,84 (brs, 2H), 3,95 (m, 2H), 4,83 (brs,
1H), 6,90-6,93 (m, 1H), 7,25-7,31 (m, 10H).

[0163]
Budc 8: Tong hop Hop chat 64

B6 sung dung dich tetrabutylamoni florua-tetrahydrofuran 1 mol/L (866mL)
va axit axetic (42,4mL) vao hdn hop cua Hop chét 62 va Hop chat 63 (43,2g,
82mmol), va hdn hop dugc khudy c6 gia nhiét & didu kién hdi luu trong 15 gio.
Dung dich nudc natri bicarbonat dugc bd sung dé trung hoa, tiép sau 1a chiét
bang etyl axetat. Lp hitu co dugc rira ba 1An bang dung dich amoni clorua, tiép
sau la dung dich natri bicarbonat va nudc mudi. Lop hiru co duge 1am khd trén
magie sulfat khan, va dung moi dugc loai bo & didu kién 4p suét giam. Phan con
lai duoc tinh ché bang sic ky cot silicagel (hexan-etyl axetat) dé tach Hop chét
65 kém phan cuc khoi Hop chét 64 phan cuc cao dé cho ra Hop chat 64 (19,5g,

hidu suit 56%).

'H-NMR (DMSO-dg) & 1,30-1,35 (m, 2H), 1,65-1,77 (m, 6H), 1,99-2,11 (m,
3H), 2,19-2,27 (m, 2H), 2,35 (brs, 2H), 6,82 (s, 1H), 7,27 (m, 2H), 7,35 (m, 4H),
7,45 (m, 4H).
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[0164]
Budc 9: Téng hop Hop chét 66

Hop chét 66 duoc tong hop theo cach twong ty nhu trong bude 3 cia Vi du
4.

LC/MS(ES]):m/z= 918 [M+H]+, RT=3,06 phut, phuong phap LCMS 1
[0165]
Budc 10: Tdng hop Hop chat (I-165)

Hop chat 66 (66mg, 0,072mmol) dugc hoa tan trong diclometan (4mL), va
anisol (40mg, 0,37mmol) va axit trifloaxetic (2mL) duoc bd sung & diéu kién
lam mét bing nudc d4. Sau khi khudy trong 30 phit & diéu kién lam mét bang
nuéc d4, hdn hop phan tng dugc ¢ & didu kién 4p suit giam. Phan con lai duge
hoa tan trong diclometan va dugc trung hoa bang natri carbonat tfong nudce.
Dung dich axit xitric dugc bd sung vao 16p nudc, tiép sau 12 chiét bang
diclometan. Cac 16p hitu co két hop duoc 1am kho trén natri sulfat khan, va dung
mdi dugc loai bd & didu kién 4p suét giam. Phan con lai duoc tinh ché bang sic
ky cot silicagel (clorofom-metanol) dé tao ra Hop chét (I-165) (33mg, hiéu suit
61%).

IH-NMR (DMSO-dg) &: 1,45-1,48 (m, 2H), 1,53-1,60 (m, 4H), 1,78-1,84 (m,
4H), 1,97-2,05 (m, 6H), 2,16-2,24 (m, 3H), 2,82 (s, 2H), 3,48-3,56 (m, 4H),
3,88-3,92 (m, 2H), 4,22-4,26 (m, 4H), 4,64-4,70 (m, 1H), 6,61 (t, J = 4,8Hz, 1H),
6,94 (d, T = 8,0Hz, 1H), 7,09 (d, J = 2,4Hz, 1H), 8,17 (d, ] = 4,4Hz, 1H), 8,36 (d,
J = 4,8Hz, 2H), 8,63 (brs, 1H), 8,71 (s, 1H), 12,67 (brs, 1H).

[0166]

Vidu 8
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Budc 1: Tong hop Hop chat 68

121/295

B6 sung natri hydrua 60% trong lugng (61mg, 1,53mmol) c6 khudy & diéu

kién dong argon ¢ nhiét d6 trong phong vao dung dich cua Hop chét 67 (300mg,
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1,52mmol) trong N- metylpyrolidon (4,42mL), va hdn hop duge khudy trong 10
phat ¢ nhiét 4§ trong phong. Hop chit 48 (442mg, 1,52mmol) sau d6 dugc bd
sung ¢ nhiét d trong phong. Sau khi khudy & 100°C trong 3 gio, Hop chét 48
(442mg, 1,52mmol) va natri hydrua 60% trong luong (61mg, 1,53mmol) duoc
b sung, va hdn hop dugce khudy & 80°C trong 5 gio. Sau khi hoan thanh phan
tmg, dung dich nuéc amoni clorua bao hoa dugc bd sung vao dung dich phan
g, tiép sau 1a chiét bang etyl axetat. L6p hitu co dugc rira bang nuwéc mudi va
dugc 1am kho trén natri sulfat khan. Dung moi duoc co & diéu kién ap suit giam,
va phéan con lai duoc tinh ché bang sic ky cot silicagel (hexan-etyl axetat) dé tao
ra Hop chét 68 (252mg, hiéu suét 53%).
LC/MS(DUIS):m/z= 315 [M+H]+, RT=1,59 phut, Phuong phap LC/MS 9
[0167]
Budc 2: Téng hop Hop chat 69

Hop chét 68 (50mg, 0,16mmol) dwgc hoa tan trong 1,4-dioxan (0,5mL) va
nudc (0,5mL), va dung dich kali hydroxit 8 mol/L (0,06mL, 0,48mmol),
Pdy(dba); (15mg, 0,02mmol), 5-(Di-t-butylphosphino)-1',3",5"-triphenyl-
1,4'-bi-1H-pyrazol (16mg, 0,03mmol) duoc bd sung c6 khudy & diéu kién dong
argon & nhiét do trong phong, va hén hop dugce khudy & 75°C. Sau 2 gid, nudc
duoc bb sung, tiép sau 1a chiét bang etyl axetat. Lép hitu co dugc ria bang nudc
mubi va dudc lam kho trén natri sulfat khan. Dung moi dugc loai bod & diéu kién
ap sut giam, va phan con lai dugc tinh ché biang sic ky cot silicagel (hexan-

etyl axetat) dé tao ra Hop chét 69 1 san phim tho6 (51 mg).
LC/MS(DUIS):m/z= 253 [M+H]+, RT=1,04 phut, Phuong phap LC/MS 9
[0168]

Budc 3: Téng hop Hop chit 70
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B sung Hop chét 17 (70mg, 0,39mmol), dung dich DIAD-toluen 1,9 mol/L

(145 uL, 0,28mmol), triphenylphosphin (74mg, 0,28mmol) dudi didu kién dong

argon ¢ nhiét do trong phong vao sin phim thd ctia Hop chit 69 (49mg,

0,19mmol) trong tetrahydrofuran (0,98mL), va hon hop duoc khudy trong 2 gio

& nhiét do trong phong. Sau khi hoan thanh phan ung, dung dich nudc natri

bicarbonat dugc bd sung vao dung dich phan tng, tiép sau 1a chiét bang etyl

axetat. L&p hitu co dugce rira bang nudc muodi va duge lam kho trén natri sulfat

khan. Dung méi dugc loai bo & diéu kién ap suat giam, va phan con lai dugc

tinh ché bang sic ky cot silicagel (hexan-etyl axetat) dé tao ra Hop chét
(47mg, 58%).

LC/MS(DUIS):m/z= 414 [M+H]+, RT= 1,77 phut, Phuong phap LC/MS 9
[0169]

Budc 4: Téng hop Hop chat 71

Hop chit duge téng hop theo cach tuong ty nhu trong budce 5 cua Vi du 9.

LC/MS(DUIS):m/z= 540 [M+H]+, RT=1,98 phut, Phuong phap LC/MS 9
[0170]

Budc 5: Téng hop Hop chit 72

Hop chat duoc tong hop theo cch tuong ty nhu trong budce 6 cta Vi dy 9.

LC/MS(DUIS):m/z= 540 [M+H]+, RT=2,00 phut, Phuong phap LC/MS 9
[0171]

Budc 6: Tong hop Hop chat 73

Hop chat dugc tong hop theo cich tuong tw nhu trong budce 1 cta Vi dy 6.

LC/MS(DUIS):m/z= 837 [M+H]+, RT=2,29 phut, Phuong phap LC/MS 9
[0172]
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Budc 7: Tong hop Hop chit (1-228)
Hop chit dugc tong hop theo cach twong tw nhu trong budce 8 cta Vi du 10.

'H-NMR (DMSO-dg) &: 1,55-1,84 (m, 10H), 2,02-2,28 (m, 14H), 2,55-2,58 (m,
2H), 3,45-3,55 (m, 2H), 4,30-4,42 (m, 2H), 4,70-4,83 (m, 1H), 5,23-5,33 (m,
1H), 6,63 (t, J = 4,8Hz, 1H), 6,79 (d, ] = 8,5Hz, 1H), 8,31 (s, 1H), 8,37 (d, T =
4.6Hz, 2H), 8,61 (d, J = 8,5Hz, 1H), 8,65 (brs, 1H), 8,87 (s, 1H), 12,51 (brs,
1H).

LC/MS(ESI):m/z= 781 [M+H]+, RT=1,86 phut, Phuong phap LC/MS 10
[0173]
Vidu9

Téng hop Hop chét (1-268)
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Budc 1: Tong hop Hop chat 75

B6 sung natri hydrua 60% trong lugng (283mg, 7,08mmol) c6 khudy & diéu
kién dong argon & nhiét d§ trong phong vao dung dich cua Hop chét 17 (760mg,
4,24mmol) trong toluen (10mL), va hdn hop dugc khudy & 70°C trong 15 phit.
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Hop chét 74 (910mg, 3,57mmol), Pdy(dba); (324mg, 0,354mmol),
(R)-(+)-TolBINAP (240mg, 0,354mmol) duoc bb sung & nhiét d trong phong,
va hén hop dugc khudy & 100°C. Sau 30 phut, nudc dugc bd sung, tiép sau 13
chiét bang etyl axetat. Lop hitu co dugc rira bang nuéc mudi va duoc lam kho
trén magie sulfat khan. Dung moi duoc loai bo & diu kién 4p suit giam, va phan
con lai duge tinh ché bang sac ky cot silicagel (hexan-etyl axetat) dé tao ra Hop
chit 75 (899mg, hiéu suit 63%).
LC/MS(DUIS):m/z= 398 [M+H]+, RT= 1,17 phut, Phuong phap LC/MS 9
[0174]
Budc 2: Tong hop Hop chit 76

B6 sung axit trifloaxetic (2mL, 26,1mmol) c6 khudy ¢ diéu kién dong argon
& nhiét d6 trong phong vao dung dich cua Hop chéat 75 (899mg, 2,26mmol)
trong diclometan (2mL), va hén hop duogc khudy trong 6 gid. Sau khi hoan
thanh phan tng, dung dich nuéc natri bicarbonat dugc bd sung vao dung dich
phén mg, tiép sau la chiét bang etyl axetat. Lép hitu co dugc ria bang nudc
mudi va duoc 1am khd trén magie sulfat khan. Dung méi duoc loai bd ¢ diéu
kién 4p suit giam dé thu dwoc Hop chit 76 (695mg, higu suit 100%).
LC/MS(DUIS):m/z= 298 [M+H]+, RT=0,35 phut, Phuong phap LC/MS 9
[0175]
Budc 3: Tong hop Hop chét 77

B6 sung mangan dioxit (775mg, 8,91mmol) & nhiét d§ trong phong c6 khudy
& didu kién dong argon vao dung dich ctia Hop chat 76 (530mg, 1,78mmol)
trong toluen (15,9mL), va hén hop dugc khudy & 120°C trong 6 gid. Sau d6, sau
khi khudy & nhiét do trong phong trong 18 gid, mangan dioxit (775mg,

8,91mmol) dugc bd sung & nhiét do trong phong c6 khudy & didu kién dong
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argon, tiép sau la khudy & 120°C trong 2 gid. Sau khi hoan thanh phan tng,
dung dich dugc loc boi Celite (nhadn hiéu duoc dang ky), duogc rira bang etyl
axetat, va phin loc dwoc ¢ & diéu kién ap sudt giam dé tao ra Hop chét 77

(342mg, hiéu sut 65%).

LC/MS(DUIS):m/z= 296 [M+H]+, RT=0,36 phut, Phuong phap LC/MS 9
[0176]

Budc 4: Téng hop Hop chat 78

B6 sung xesi carbonat (1,22g, 3,74mmol) va Hop chét 48 (1,09g, 3,75mmol)
¢ nhiét do trong phong co khudy & diédu kig¢n dong argon vao dung dich ctiia Hop
chat 77 (370mg, 1,25mmol) trong N-metylpyrolidon (7,4mL), va hon hop duoc
khudy & 120°C trong 3 gid. Sau do, xesi carbonat (1,22g, 3,74mmol) va Hop
chét 48 (1,09g, 3,75mmol) duoc bd sung & nhiét d6 trong phong, va hén hop
dugc khudy & 120°C trong 2 gid. Thém nita, xesi carbonat (1,22g, 3,74mmol) va
Hop chét 48 (1,09g, 3,75mmol) dugc bd sung & nhiét do trong phong, va hén
hop dugc khudy & 120°C trong 2 gio. Sau khi hoan thanh phan ung, nuéc dugc
bd sung vao dung dich phan tng, tiép sau 1a chiét bang etyl axetat. L6p hitu co
duoc rira bang nudec mudi va dugc lam kho trén magie sulfat khan. Dung moi
duoc loai bé & didu kién 4p sut giam, va phan con lai dugc tinh ché bang sac ky

~cot silicagel (hexan-etyl axetat) dé tao ra Hop chit 78 (520mg, hiéu suit 100%).
LC/MS(DUIS):m/z= 414 [M+H]+, RT=0,91 phut, Phuong phap LC/MS 9
[0177]

Budc 5: Téng hop Hop chit 79

B6 sung N-iodosucxinimit (280mg, 1,25mmol) & nhiét d6 trong phong c6
khudy & diéu kién dong argon vao dung dich cua Hop chat 78 (470mg,

1,14mmol) trong dimetylformamit (4,7mL), va hon hop dugc khudy & nhiét do
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trong phong trong 30 phut. Sau khi hoan thanh phan ung, dung dich nu6c natri
bicarbonat duoc bd sung vao dung dich phan tmg, tiép sau 1a chiét bang etyl
axetat. Lop hitu co dugc rira bang nudc mudi va duge 1am kho trén natri sulfat
khan. Dung méi duoc loai bo & diéu kién ap suét giam, va phﬁn con lai duoc
tinh ché bang sic ky cot silicagel (hexan-etyl axetat) dé tao ra Hop chét 79
(180mg, hiéu sudt 29%).

LC/MS(ESI):m/z= 540 [M+H]+, RT=1,43 phut, Phuong phap LC/MS 10
[0178]
Buéc 6: Tdng hop Hop chat 80

B6 sung trietylamin (185 pl, 1,33mmol),
4 4.5 5-tetrametyl-1,3,2-dioxaborolan (195 pL, 1,34mmol), X-Phos (32mg,
0,07mmol), Pdy(dba); (31mg, 0,03mmol) ¢ nhiét do trong phong co khudy &
diéu kién dong argon vao dung dich ciia Hop chat 79 (180mg, 0,33mmol) trong
1,4-dioxan (3,6mL), va hon hgp duge khudy & 95°C trong 1 gio. Sau khi hoan
thanh phan Ung, nuéc dugc bd sung vao dung dich phan tng, tiép sau 1a chiét
bang etyl axetat. Lép hitu co duoc ria bang nudc mudi va dugc lam khd trén
natri sulfat khan. Dung moi dugc loai bo ¢ diéu kién ap suét giam, va phén coOn
lai dugc tinh ché bang sic ky cot silicagel (hexan-etyl axetat) dé tao ra Hop chat
80 (111mg, hidu sut 62%).

LC/MS(ESI):m/z= 540 [M+H]+, RT=1,29 phut, Phuong phap LC/MS 10
[0179]
Budc 7: Tong hop Hop chét 81

Hop chit duogc tong hop theo cach tuong tw nhu trong budce 1 ctia Vi du 6.

LC/MS(ESI):m/z= 837 [M+H]+, RT=1,99 phut, Phuong phap LC/MS 10
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[0180]
Budc 8: Téng hop Hop chét (I-268)
Hop chét dugc tong hop theo cach twong ty nhu trong bude 8 cia Vi du 10.

'H-NMR (DMSO-dg) &: 1,49-1,84 (m, 10H), 2,01-2,22 (m, 14H), 2,56-2,60 (m,
2H), 3,54-3,63 (m, 2H), 4,21-4,31 (m, 2H), 4,60-4,73 (m, 1H), 5,33-5,43 (m,
1H), 6,62 (t, J = 4,8 Hz, 1H), 7,15 (s, 1H), 8,37 (d, J = 4,8 Hz, 2H), 8,41 (brs,
1H), 8,51 (brs, 1H), 8,89 (s, 1H), 9,23 (s, 1H), 12,51 (brs, 1H).

LC/MS(DUIS):m/z= 781 [M+H]+, RT=1,56 phiit, Phuong phap LC/MS 9
[0181]
Vidu 10

Téng hop Hop chét (I-269)
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Budc 1: Téng hop Hop chit 83

2-(Trimetylsilyl)etan-1-ol ~ (1,08g, 9,10mmol) dugc hoa tan trong
tetrahydrofuran (10mL), va natri hydrua 60% trong luong (218mg, 5,46mmol)
dugc bd sung & diéu kién 1am mat bing nudc da. Sau khi 5 phut, Hop chat 82
(1,00g, 4,55mmol) duoc bd sung, va hdn hop duoc khudy & nhiét @6 trong
phong trong 3 gi¢. Phan tmg duoc dap tit bang nudc, tiép sau 1a chiét bang etyl
axetat. Lop hitu co dugce ria béng nudce va duge lam kho trén natri sulfat khan.
Dung moéi dugc loai bo & diéu kién ap suat giam, va phan con lai dugc tinh ché
bang sic ky cot silicagel (hexan-etyl axetat) dé tao ra Hop chat 83 (1,45g, higu
suat 100%).
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'H-NMR (CDCly) 8: 1,10 (s, 9H), 1,16 (t, J = 8,0Hz, 2H), 4,14 (t, ] = 8,0Hz, 2H),
6,88 (dd, T =9,2, 2,8Hz, 1H), 7,18 (d, J = 2,8Hz, 1H), 7,98 (d, J = 9,2Hz, 1H).

[0182]
Budc 2: Téng hop Hop chit 84

Hop chit 83 (500mg, 1,57mmol) dugc hoa tan trong etanol (5SmL), va nudc
(1ImL), amoni clorua (336mg, 6,28mmol) va sit (438 mmol, 7,85mmol) duoc bd
sung, va hdn hop dugc khuay & 90°C trong 3 gio. Dung dich phéan tng dugc 1am
mat va sau d6 dugc pha loang véi etyl axetat (30mL), va nguyén liéu khong hoa
tan duoc loc ra st dung Celite (nhan hiéu dugc dang ky). Nudc dugc bd sung
vao phin loc, tiép sau 1a chiét bang etyl axetat. Lép hitu co dugc rira bang nudc
va dugc 1am kho trén natri sulfat khan. Dung méi dugc loai bo & diéu kién &p
sudt giam, va phan con lai dugc tinh ché bang sic ky cot silicagel (hexan-etyl

axetat) dé tao ra Hop chit 84 (303mg, hidu suit 67%).
LC/MS(ESI):m/z= 288 [M+H]+, RT=2,83 phit, Phuong phap LC/MS 1
[0183]

Budc 3: Téng hop Hop chit 85

Hop chat 84 (1,93g, 6,70mmol) dugc hoa tan trong dimetylformamit (10mL),
va axit xyclopent-1-en-1-carboxylic (1,08g, 1,44mmol), trietylamin (3,39g,
33,5mmol) va HATU (3,80g, 10,1mmol) dugc bd sung, va hdn hop dugc khuéy
& nhiét do trong phong trong 6 gid. Nudc duoc bd sung vao dung dich phan tmg,
tiép sau 1a chiét bang etyl axetat. Lop hitu co dugc rira bang dung dich nudc
natri bicarbonat bio hoa va dwogc rira bing nude. Lép hitu co dugc 1am kho trén
natri sulfat khan, va dung méi dugc loai bo & diéu kién ap suét giam. Phin con
lai dwogc tinh ché bang sic ky cot silicagel (hexan-etyl axetat) dé tao ra Hop chit
85 (816mg, hiéu suat 32%).
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LC/MS(ESI):m/z= 382 [M+H]+, RT= 3,08 phut, Phuong phap LC/MS 1
[0184]
Budc 4: Téng hop Hop chat 86

Hop chét 85 (816mg, 2,13mmol) dugc hoa tan trong dimetylformamit (6mL),
va trietylamin (1,08g, 10,6mmol) va PdCl, (dppf) (156mg, 0,213mmol) duoc b
sung, va hdn hop duoc khudy & 80°C trong 2 gio. Sau khi dung dich phan tng
duoc dé lam mat, nude duge bd sung, tiép sau 1a chiét béng etyl axetat. Lop hitu
co duge rira bang nudc va duge 1am kho trén natri sulfat khan. Dung méi dugc
loai bo & didu kién ap suat giam, va phén con lai dugc tinh ché béng sdc ky cot

silicagel (hexan-etyl axetat) dé tao ra Hop chét 86 (467mg, hiéu suit 73%).
LC/MS(ESI):m/z= 302 [M+H]+, RT=2,50 phut, Phuong phap LC/MS 1
[0185]

Budc 5: Tong hop Hop chat 87

Hop chit 86 (218mg, 0,723mmol) dugc hoa tan trong 1,4-dioxan (2mL), va
Hop chit 36 (399mg, 0,868mmol), xesi carbonat (707mg, 2,17mmol) va
Xantphos Pd G2 (129mg, 0,145mmol) dugc bd sung, va hdn hop duoc khuay &
100°C trong 1 gior & didu kién moéi trudng nito. Sau khi 1am mat, hén hop duoc
pha lodng véi etyl axetat (10mL), va nguyén liéu khong hoa tan duoc loc ra.
Dung méi dugc loai bo & diéu kién ap suét giam, va phén con lai dugce tinh ché
bang séc ky cot silicagel (hexan-etyl axetat) dé tao ra Hop chét 87 (404mg, higu
suit 77%).

LC/MS(EST):m/z= 725 [M+H]+, RT= 3,54 phut, Phuong phap LC/MS 1
[0186]

Budc 6: Tong hop Hop chat 88
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B sung dung dich tetrabutylamoni florua-tetrahydrofuran 1 mol/L (10mL,
10mmol) vao Hop chat 87 (404mg, 0,557mmol), va hdn hop dugce khudy & 80°C
trong 1 gio. Sau khi lam mat, nudc dugc bd sung, tiép sau 1a chiét bang etyl
axetat. Lop hitu co dugce rua béng nudc, duge 1am kho trén natri sulfat khan, va
dung méi duogc loai bo & diéu kién 4p sudt giam. Phan con lai dugc hoa tan trong
dimetylformamit (8mL), va trietylamin (169mg, 1,67mmol) va HATU (318mg,
0,835mmol) dugc bd sung, va hdn hop dugc khudy & nhiét d6 trong phong trong
30 phut. Metanol (20mL) va kali carbonat (231mg, 1,67mmol) duogc b sung, va
hdn hop duge khudy & nhiét do trong phong trong 30 phiit, nude duogc bd sung
vao dung dich phan Ung, tiép sau la duogc chiét bang etyl axetat. L&p hitu co
duoc rira béng nudce va dugce lam kho trén natri sulfat khan. Dung moé1 dugc loai
bd & diéu kién 4p sudt gidm, va phin con lai dwoc tinh ché bang sic ky cot

silicagel (hexan-etyl axetat) dé tao ra Hop chat 88 (203mg, hidu suét 58%).
LC/MS(ESI):m/z= 625 [M+H]+, RT=2,77 phut, Phuong phap LC/MS 1
[0187]
Budc 7: Toéng hop Hop chat 89

Hop chét dugc tong hop theo cach twong tw nhu trong bude 5 cta Vi du 3.
LC/MS(ESI):m/z= 786 [M+H]+, RT=3,11 phut, Phuong phap LC/MS 1
[0188]
Bude 8: Tong hop Hop chit (I-269)

Hop chit 89 (50mg, 0,064mmol) dugc hoa tan trong axit trifloaxetic (4mL),
va hdn hop duoc khudy & nhiét do trong phong trong 1 gid. Dung dich phén tmg
duoc ¢d, duge hoa tan trong diclometan, va dugc trung hoa béng dung dich nuéce
natri bicarbonat bdo hoa. Dung dich nugc axit xitric dugc bo sung vao dung dich

phan mg dé axit hoa lai, tiép sau 1a chiét bang diclometan. Lép hitu co dugc
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lam kho trén natri sulfat khan, va dung méi dugc loai bo in vacuo. Phan con lai
duge tinh ché bang sic ky cot silicagel (clorofom-metanol) dé tao ra Hop chit
(1-269) (30mg, hiéu suat 65%).

'H-NMR (CDCl;) &: 1,77-2,05 (m, 15H), 2,19-2,27 (m, 3H), 2,61-2,67 (m, 3H),
2,70-2,76 (m, 1H), 2,78-2,87 (m, 1H), 3,69-3,75 (m, 2H), 4,11-4,19 (m, 2H),
4,51-4,57 (m, 1H), 5,53-5,56 (m, 1H), 6,24-6,27 (m, 1H), 6,49 (t, J = 5,2Hz, 1H),
6,55 (brs, 1H), 6,81 (d, J = 2,8Hz, 1H), 6,90 (dd, J = 8,8, 2,4Hz, 1H), 7,88 (d, J
=9,2Hz, 1H), 8,32 (d, J =4,8Hz, 2H), 9,12 (s, 1H).

[0189]

Vidull

Téng hop Hop chat (1-270)
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Buéc 1: Tong hop Hop chét 91

Hop chit 90 (1,64g, 5,60mmol) dugc hoa tan trong diclometan (16,4mL), va
pyridin (1,33g, 16,80mmol) va paratoluensulfonyl clorua (2,14g, 11,20mmol)
duoc bd sung & diéu kién 1am mat bing nudc da. Sau khi khudy & nhiét d6 trong
phong trong 1,5 gio, trietylamin (1,70g, 16,80mmol) va 1-metylpiperazin (1,12g,
11,20mmol) dugc bd sung, va hdn hop dugc khudy trong 30 phiit. Axit clohydric
dic duoc bd sung & diéu kién 1am mat béng nude da, va hon hop duoc chiét
béng etyl axetat. Lop hitu co duoc rira brflng nuéce, duge lam khod trén natri sulfat
khan, va dung méi dugc loai bo ¢ diéu kién 4p suit giam. Phan con lai dugc tinh

ché bang sic ky cot silicagel (hexan-etyl axetat) dé tao ra Hop chat 91 (2,08g,
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hiéu suat 86%).

LC/MS(ESI):m/z= 432 [M+H]+, RT=2,76 phut, Phuong phap LC/MS 1
[0190]

Budce 2: Tong hop Hop chét 92

Hop chit 91 (0,45g, 1,04mmol) dugc hoa tan trong dimetylformamit
(2,89mL), va 4-etynyltetrahydro-2H-pyran (0,17g, 1,56mmol), dong(l) iodua
(39mg, 0,21mmol), trietylamin (2,11g, 20,82mmol) va PdCly(dppf) (76mg,
0,10mmol) duoc bd sung, va hon hop dugc khudy & 100°C trong 8 gio. Sau khi
bb sung nuée, hon hop dugce chiét bang etyl axetat. L&p hitu co duoc rira bang
nudc, duoc 1am kho trén natri sulfat khan, va dung méi duoc loai bd & diéu kién
ap suét giam. Phan con lai dugc tinh ché bang sic ky cot silicagel (hexan-etyl
axetat) dé tao ra Hop chit 92 (0,35g, higu suat 73%). LC/MS(ESI):m/z= 462
[M+H]+, RT=2,99 phut, Phuong phap LC/MS 1

[0191]
Budc 3: Tong hop Hop chét 93

Bé sung dung dich tetrabutylamoni florua-tetrahydrofuran 1 mol/L (8,67mL,
8,67mmol) vao dung dich cua Hop chat 92 (200mg, 0,43mmol) trong
tetrahydrofuran (0,4mL), va hdn hop duoc khudy c6 gia nhiét & diéu kién hoi
luu trong 17 gid. Sau khi bd sung axit clohydric 1 mol/L, hén hop dugc chiét
bang etyl axetat. Lép hitu co dugc ria bang nudc, duge lam kho trén natri sulfat
khan, va dung moi dugc loai bé & diéu kién ap sut giam. Phan con lai duoc tinh
ché bing sic ky cot silicagel (clorofom-metanol) dé tao ra Hop chat 93 (130mg,

hidu sut 98%).
LC/MS(ESI):m/z= 308 [M+H]+, RT=2,35 phut, Phuong phap LC/MS 1[0192]
Budc 4: Téng hop Hop chit 94

136



43446 137/295

B& sung Boc,0 (220mg, 1,01mmol) va DMAP (5,2mg, 0,04mmol) vao dung
dich cua Hop chét 93 (130mg, 0,42mmol) trong tetrahydrofuran (1,3mL), va hon
hop dugc khudy & nhiét d trong phong trong 21 gio. Dung dich phén tmg dugc
c6 & didu kién 4p suét giam, va phan con lai dugc tinh ché bang sac ky cot

silicagel (hexan-etyl axetat) dé tao ra Hop chét 94 (160mg, hi¢u suat 93%).
LC/MS(ESI):m/z= 408 M+H]+, RT=3,18 phit, Phuong phap LC/MS 1
[0193]

Budc 5: Téng hop Hop chat 95

Tot (62mg, 0,25mmol) dugc hoa tan trong diclometan (0,5mL), va pyridin
(39mg, 0,49mmol) va iodobenzen bis(trifloaxetat (106mg, 0,25mmol) dugc bd
sung, va hon hop dugc khudy & nhiét do trong phong trong 15 phit. B6 sung
dung dich ctia Hop chat 94 (100mg, 0,25mmol) trong diclometan (2mL) & diéu
kién 1am mét bing nuéc da vao dung dich nay, va hdn hop duge khudy & nhiét
do trong phong trong 30 phut. Sau khi bd sung dung dich nugc natri thiosulfat
10%, hon hop duogc chiét bang etyl axetat. Lép hitu co duge rua bang nudc,
duoc 1am kho trén natri sulfat khan, va dung méi duoc loai bo & diéu kién ap
suat giam. Phan con lai dugc tinh ché bang sic ky cot silicagel (hexan-etyl

axetat) dé tao ra Hop chét 95 (115mg, hi¢u suit 88%).

'H-NMR (CDCls) 8: 1,63-1,65 (m, 2H), 1,67 (s, 9H), 2,70 (ddd, J = 25,3, 11,8,
4,1 Hz, 2H), 3,53 (td, J = 11,8, 1,7 Hz, 2H), 3,76-3,82 (m, 1H), 4,11 (dd, J =
11,8, 4,1 Hz, 2H), 5,13 (s, 2H), 6,99 (dd, J = 8,6, 2,2 Hz, 1H), 7,29-7,33 (m, 2H),
738 (t, T = 7,3 Hz, 2H), 7,45 (d, I = 7,3 Hz, 2H), 7,60 (d, J = 2,2 Hz, 1H).

[0194]
Budc 6: Téng hop Hop chat 96

Hop chit 95 (113mg, 0,21mmol) dugc hoa tan trong 1,4-dioxan (2,3mL), va
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2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (163mg, 1,27mmol),
X-Phos (30mg, 0,06mmol), Pd,(dba); (39mg, 0,04mmol) va trietylamin (129mg,
1,27mmol) dugc bd sung, va hon hop duge khudy & 95°C trong 2,5 gio. Nudc
duoc bd sung, tiép sau 1a chiét bang etyl axetat. Lp hiru co duge ria bang nuéc,
duoc 1am kho trén natri sulfat khan, va dung mdi dugc loai bo ¢ diéu kién ap
sudt giam. Phan con lai dugc tinh ché bang sic ky cot silicagel (hexan-etyl

axetat) dé tao ra Hop chit 96 (110mg, hiéu sut 97%).

'H-NMR (CDCls) &: 1,40 (s, 12H), 1,67 (s, 9H), 1,73 (d, J = 12,0 Hz, 2H), 2,42
(ddd, T = 24,8, 12,0, 4,1 Hz, 2H), 3,50 (t, J = 10,9 Hz, 2H), 3,72-3,77 (m, 1H),
407 (dd, J = 10,9, 4,1 Hz, 2H), 5,11 (s, 2H), 6,92 (dd, J = 8,5, 2,3 Hz, 1H),
7.29-7,39 (m, 3H), 7,45 (d, J = 7,2 Hz, 2H), 7,59 (d, J = 2,3 Hz, 1H), 7,77 (d,] =
8,5 Hz, 1H).

[0195]
Budc 7: Tdng hop Hop chat 97

Hop chit 96 (108mg, 0,20mmol) dugc hoa tan trong 1,4-dioxan (1,4mL), va
Hop chét 43 (57mg, 0,22mmol), PdCly(dppf) (17mg, 0,02mmol), nuéc (0,3mL)
va xesi carbonat (132mg, 0,41mmol) dugc bd sung, va hdn hop duge khudy c6
gia nhiét ¢ diéu kién hoi luu trong 1 gid. Sau khi 1am mat, nu6e dugce bd sung,
tiép sau 1a chiét bang etyl axetat. Lép hitu co dugc rira bang nude, duge lam khod
trén natri sulfat khan, va dung moi duoc loai bo & didu kién ap suat giam. Phan
con lai duoc tinh ché bang sic ky cot silicagel (hexan-etyl axetat) dé tao ra Hop

chét 97 (92mg, hiéu suit 73%).
LC/MS(ESI):m/z= 625[M+H]+, RT= 3,45 phut, Phuong phap LC/MS 1
[0196]

Budc 8: Téng hop Hop chat 98
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Bé sung tetrahydrofuran (0,63mL), etanol (0,63mL) va paladi cacbon 20%
trong luong (18mg, 0,17mmol) vao Hop chét 97 (90mg, 0,14mmol). Hon hop
dugc khudy trong 2,5 gid & nhiét do trong phong & diéu kién moi truong hydro.
Hon hép phan tmg duogc loc boi Celite (nhan hiéu duoc dang ky), phan loc duoc
c6 & didu kién ap suat giam dé tao ra Hop chit 98 (100 mg) 12 san pham tho.
LC/MS(ESI):m/z= 535[M+H]+, RT=2,72 phut, Phuong phap LC/MS 1
[0197]

Budc 9: Toéng hop Hop chét 99

Hop chit duoc tong hop theo cach tuong ty nhu trong bude 3 cia Vi du 6.
LC/MS(ESI):m/z= 696[M+H]+, RT=3,08 phut, Phuong phap LC/MS 1
[0198]

Budc 10: Téng hop Hop chét 100

Hop chat dugc tdng hop theo cach twong tw nhu trong bude 4 cua Vi du 6.
LC/MS(ESI):m/z= 596[M+H]+, RT=2,61 phut, Phuong phap LC/MS 1
[0199]

Budc 11: Tdng hop Hop chat 101

B6 sung natri hydrua 60% trong luong (3,4mg, 0,09mmol) {fé metyl iodua
(16mg, 0,11mmol) & diéu kién 1lam mat bang nuéc da vao dung dich cua Hop
chat 100 (34mg, 0,06mmol) trong dimetylformamit (0,5mL), va hon hop duoc
khudy & nhiét do trong phong trong 1 gid. Sau khi bd sung nude da nudc, hon
hop duogc chiét bang etyl axetat. Lép hitu co dugc rira bang nudc, duge 1am kho
trén natri sulfat khan, va dung méi dugc loai bd & diéu kién ap suét giam. Phan

con lai dugc tinh ché béng sdc ky cot silicagel (hexan-etyl axetat) dé tao ra Hop

chat 101 (26mg, hiéu suét 75%).
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LC/MS(ESI):m/z= 610[M+H]+, RT=3,04 phut, Phuong phap LC/MS 1
[0200]
Buéc 12: Tdng hop Hop chat 102

Hop chét duoc téng hop theo cach twong ty nhu trong budce 2 cua Vi dy 4.
LC/MS(ESI):m/z= 582[M+H]+, RT=2,25 phut, Phuong phap LC/MS 1
[0201]
Budc 13: Tdng hop Hop chat (I-270)

Hop chét duoc tdng hop theo cach twong tu nhu trong budce 6 cta Vi du 6.

'H-NMR (CDCl3) &: 1,78-2,32 (m, 20H), 2,70 (s, 2H), 3,48 (t, ] = 11,0 Hz, 2H),
3,73 (ddd, J = 13,2, 8,3, 4,1 Hz, 2H), 3,91-3,94 (m, 4H), 4,08-4,15 (m, 2H), 4,19
(dq, J = 13,2, 4,1 Hz, 2H), 4,59-4,65 (m, 1H), 6,14 (s, 1H), 6,49 (t, ] = 4,7 Hz,
1H), 6,90-6,91 (m, 2H), 7,60 (d, J = 8,2 Hz, 1H), 7,81 (d, J = 8,2 Hz, 1H), 7,98
(d, ] =8,2 Hz, 1H), 8,33 (d, J = 4,7 Hz, 2H), 12,12 (s, 1H).

[0202]
Vidu 12

Tdéng hop Hop chét (I-486)
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Budce 1: Tong hop Hop chét 104

Dung dich cua trietylsilan (1,7mL, 10,75mmol) va axit tricloaxetic (1,lg,
6,72mmol) trong toluen (SmL) duoc khudy & 70°C, va dung dich ctia Hop chat
103 (1g, 4,48mmol) va xyclopentanon (414mg, 4,93mmol) trong toluen (10mL)
duoc bd sung timg giot. Hon hop dwgc khudy & 70°C trong 40 phit. Hon hop
duoc 1am mat t4i nhiét dd trong phong, va 10% dung dich nudc natri carbonat
duoc bd sung. Hon hop duge chiét bang etyl axetat. Lép hitu co duge rira bang
nudc va dugce 1am kho trén natri sulfat khan. Dung moi dugc loai bd ¢ diéu kién
ap suat giam, va phan con lai dugc tinh ché bang sic ky cot silicagel (hexan-etyl

axetat) dé tao ra Hop chit 104 (600mg, hiéu suét 46%).
LC/MS(ESI):m/z= 292 [M+H]+, RT=2,98 phat, Phuong phap LC/MS 1
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[0203]
Budc 2: Téng hop Hop chét 105

Hop chét 104 (570mg, 1,96mmol) dugc hoa tan trong axit axetic (2mL), va
natri xyanoborohydrua (246mg, 3,91mmol) dugc bd sung ¢ diéu kién lam mat
bang nudc da. Sau khi khudy & nhiét d6 trong phong trong 50 phut, dung dich
nuée kali carbonat dugc bd sung dé trung hoa hdén hop. Hon hop duoc chiét
bang etyl axetat. Lép hitu co duge ria bang nudc va duge lam khd trén natri
sulfat khan. Dung moéi dugc loai bo ¢ didu kién ap suét giam, va phﬁn con lai
duoc tinh ché bang sic ky cot silicagel (hexan-etyl axetat) dé tao ra Hop chét

105 (340mg, hiéu suét 59%).

LC/MS(ESI):m/z= 294 [M+H]+, RT=1,74 phut, Phuong phap LC/MS 1
[0204]

Budc 3: Toéng hop Hop chit 106

Hop chit 36 (266mg, 0,58mmol), diisopropylamin (0,2mL, 1,16mmol) va
Hop chét 105 (170mg, 0,58mmol) dugc hoa tan trong 1,4-dioxan (2,55mL) va
dugce khudy & 90°C trong 1 gio. Nudc dugce bd sung, tiép sau la chiét bang etyl
axetat. Lop hitu co dugc rura bang nudc va duge 1am kho trén natri sulfat khan.
Dung moi dugc loai bo & diéu kién ap sudt gidm, va phﬁn con lai duge tinh ché
bang sic ky cot amino (hexan-etyl axetat) dé tao ra Hop chét 106 (330mg, hiéu
suat 80%).

LC/MS(ESI):m/z= 717 [M+H]+, RT=2,96 phtit, Phuong phap LC/MS 7
[0205]
Budc 4: Tong hop Hop chat 107

Hop chét duoc téng hop theo cach twong ty nhu trong budc 4 cta Vi du 3.
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LC/MS(ESI):m/z= 627 [M+H]+, RT=3,42 phut, Phuong phap LC/MS 1
[0206]
Budce 5: Tong hop Hop chat 108
Hop chét duoc téng hop theo cach twong ty nhu trong bude 5 cta Vidu 3.
LC/MS(ESI):m/z= 806 [M+H]+, RT=3,12 phut, Phuong phap LC/MS 7
[0207]
Budc 6: Tong hop Hop chit (I-486)
Hop chit duoc tong hop theo cach twong tu nhu trong bude 8 cia Vi du 10.

H-NMR (CDCly) &: 1,23-1,72 (m, 5H), 1,81 (dd, J = 14,9, 7,5 Hz, 9H),
1,95-1,99 (m, 8H), 2,15-2,21 (m, 3H), 2,68 (s, 2H), 3,38-3,41 (m, 1H), 3,66-3,68
(m 2H), 4,09-4,14 (m, 3H), 4,28 (t, T = 10,5 Hz, 1H), 4,50-4,53 (m, 1H), 6,02 (s,
1H), 6,86-6,92 (m, 2H), 8,20 (s, 2H), 8,28 (d, J = 8,3 Hz, 1H), 8,78 (s, 1H),
12,34 (s, 1H).

LC/MS(ESI):m/z= 750 [M+H]+, RT=3,56 phut, Phuong phap LC/MS 1
[0208]
Vidu 13

Téng hop Hop chét (I-591)
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Budc 1: Toéng hop Hop chit 110

Hop chét 10 (42g, 166mmol) va Hop chét 109 (16,6g, 166mmol) dugc tao
huyén pht trong diclometan (250mL) va dugc lam mat duéi diéu kién bé nuée
da. Axit trifloaxetic (25,6mL, 332mmol) dugc bd sung, va hSn hop dugc lam Am
dén 45°C, va dugc khudy trong 5 gio. Hon hop duge 1am mat dudi diéu kién bé
nuéce d4, va dugc trung hoa bang cach bd sung dung dich nudce natri carbonat,
tiép sau 1a chiét bang clorofom. Lép hitu co duge ria bing nuéc va duoc lam

kho trén natri sulfat khan. Dung moi dugc loai bo ¢ dicu kién ap suat giam, va
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phan con lai dugc tinh ché bang sic ky cot silicagel (hexan-etyl axetat) dé tao ra

Hop chit 110 (8,9g, higu suit 19%).
LC/MS(ESI):m/z= 280 [M+H]+, RT=2,59 phut, Phuong phap LC/MS 1
[0209]
Budc 2: Tong hop Hop chét 111

Hop chét duoc téng hop theo cach twong ty nhu trong budc 2 cta Vi du 3.
LC/MS(ESI):m/z= 282 [M+H]+, RT=1,57 phut, Phuong phap LC/MS 1
[0210]
Buéc 3: Tong hop Hop chét 113

Hop chét duoc tdng hop theo cach twong ty nhu trong bude 3 cta Vidu 3.
LC/MS(ESI):m/z= 496 [M+H]+, RT=3,60 phut, Phuwong phap LC/MS 1
[0211]
Budc 4: Téng hop Hop chét 114

Hop chét duoc téng hop theo cich twong ty nhu trong budc 6 cla Vi du 3.
LC/MS(ESI):m/z= 468 [M+H]+, RT=3,14 phut, Phuong phiap LC/MS 1
[0212]
Buéc 5: Téng hop Hop chét 115

Hop chit 114 (570mg, 1,22mmol) va Hop chat 20 (429mg, 1,71mmol) dugc
hoa tan trong dimetylformamit (8,6mL), va HATU (788mg, 2,07mmol) va
trietylamin (0,39mL, 2,8mmol) duoc bd sung. Sau khi khudy & nhiét d6 trong
phong trong 15 gio, nudc duge bd sung. Chat ran két tha duoc loc va dugce tinh
ché bang sic ky cot silicagel (hexan-etyl axetat) dé tao ra Hop chét 115 (740mg,

hiéu suét 87%).
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LC/MS(ESI):m/z= 701 [M+H]+, RT= 3,88 phut, Phuong phap LC/MS 1
[0213]
Budce 6: Téng hop Hop chét 116

Hop chat dugc tong hop theo cach tuwong tu nhu trong budce 4 cua Vi du 3.
LC/MS(ESI):m/z= 611 [M+H]+, RT=1,4;2 phut, Phuong phap LC/MS 7
[0214]
Budc 7: Téng hop Hop chit 118

Hop chit 116 (70mg, 0,115mmol) dugc hoda tan trong dimetylformamit
(1,05mL). Xesi carbonat (45mg, 0,14mmol) va Hop chat 117 (31mg, 0,11mmol)
dugc bd sung, va hdn hop duogc khudy & 90°C trong 1 gid. Lugng twong ty cla
xesi carbonat va Hop chét 117 dugc bd sung bon 14n mbi 30 phit. Sau khi xé4c
nhin su tiéu thu nguyén li¢u khoi diu, nude duge bd sung dé dap tt phéan Ung.
Hdn hop duoc chiét bang etyl axetat. Lop hitu co dugce ria bang nudc va dugce
lam kho trén natri sulfat khan. Dung méi duoc loai bo ¢ diéu kién ap suét giam,
va phan con lai duoc tinh ché bang amino sac ky cot (hexan-etyl axetat) dé tao

ra Hop chéit 118 (63mg, hiéu suit 70%).
LC/MS(ESI):m/z= 784 [M+H]+, RT= 3,17 phut, Phuong phap LC/MS 1
[0215]
Budc 8: Tong hop Hop chat (I-591)
Hop chét duoc tong hop theo cach twong tu nhu trong bude 8 cua Vi du 10.

'H-NMR (DMSO-dg) &: 0.70 (t, J = 7,3 Hz, 6H), 1,12-1,24 (m, 2H), 1,29-1,39
(m, 2H), 1,53-1,78 (m, 14H), 1,98-2,24 (m, 10H), 2,50-2,55 (m, 2H), 3,54 (t, ] =
12,4 Hz, 4H), 3,95 (s, 2H), 4,26-4,29 (m, 1H), 6,81-6,83 (m, 2H), 8,16 (d, ] =
8,8 Hz, 1H), 8,29 (s, 1H), 8,47 (s, 1H), 12,27 (br s, 1H).
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[0216]
Vidu 14

Téng hop Hop chét (I-594)
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Budc 1: Téng hop Hop chét 120

Hop chéat 119 (3g, 18,9mmol) dugc hoa tan trong diclometan (30mL), va
oxalyl clorua (1,8mL, 20,8mmol) va dimetylformamit (0,15mL, 1,9mmol) dugc
bd sung & didu kién lam mat bing nuéc d4. Sau khi khudy & nhiét do trong

phong trong 1 gi¢, dung dich phan tmg dugc cb & diéu kién 4p suat giam.

Phan con lai duoc hoa tan trong diclometan (SmL), va duoc bo sung timg giot
vao dung dich cta Hop chat 20 (4,76g, 18,9mmol) va trietylamin (5,3mL,
37,8mmol) trong diclometan (30mL) & didu kién 1am mat bang nudc da. Sau khi
1 gio, phan Gng dwoc dép tit bang cach bd sung nudc, tiép sau 1a chiét bang
clorofom. Lép hitu co dugc rira bang nudc va duoc lam khé trén magie sulfat
khan. Dung méi dugc loai bd & diéu kién ap suét giam, va ph'?m con lai duoc tao
huyén phi trong etyl axetat va diisopropyl ete. Chat rin dugc loc dé thu duoc

Hop chat 120 (7,0g, hiéu suat 94%).

'H-NMR (CDCl3) 8: 1,46 (s, 9H), 1,73-1,82 (m, 6H), 1,86-1,99 (m, 4H), 2,17 (m,
2H), 2,59 (s, 2H), 6,14 (s, 1H), 8,95 (s, 2H).
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[0217]
Budc 2: Tong hop Hop chét 121

Hop chéat 120 (3,8g, 9,7mmol) dugc tao huyén phu trong axetonitril (30mL)
va nude (15mL), va axit 2,2-diflopropionic (2,1g, 19,4mmol), bac nitrat (4,9g,
29,1mmol) va amoni persulfat (8,8g, 38,8mmol) duoc bd sung. Hon hop dugc
lam 4m dén 80°C, va dugc khudy trong 1 gid. Phan tmg dugc 1am mat duéi didu
kién bé nudc da, duge dap tat béng dung dich nudc natri thiosulfat, tiép sau la
loc qua Celite (nhan hidu dugc ding ky). Phan loc dugc chiét bang etyl axetat.
Lép hitu co duogc rira bang nuée va duge 1am kho trén magie sulfat khan. Dung
méi duge loai bo & diéu kién ap suét giam, va phén con lai duoc tinh ché béng
sic ky cot silicagel (hexan-etyl axetat) dé tao ra Hop chit 121 (670mg, hidu suit
15%).

'H-NMR (DMSO-dg) 8: 1,42 (s, 9H), 1,56 (m, 2H), 1,65-1,79 (m, 4H), 1,99 (t, J
— 19,2Hz, 3H), 2,05 (m, 4H), 2,53 (s, 2H), 8,54 (s, 1H), 8,74 (s, 1H).
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Budc 1: Téng hop Hop chat 123

Hop chit 122 (51,5g, 337mmol) dugc hoa tan trong dimetylformamit
(386mL), va xesi carbonat (165g, 506mmol), 4-methoxybenzylclorua (53,4g,
341mmol) duoc bd sung. Sau khi khudy & nhiét do trong phong trong 45 phit,
nude duoc bd sung. Hén hop duoc chiét bang etyl axetat. Lép hitu co duge ra

bang nudc va dugc lam kho trén natri sulfat khan, va dung moéi duoc loai bo &
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didu kién ap suét giam. Phan con lai dugc hoa rén bang cach bd sung hexan va
etyl axetat, va duoc loc dé thu dugc Hop chét 123 (90,9g, hiéu sut 99%).
LC/MS(ESI):m/z= 273 [M+H]+, RT=2,21 phut, Phuwong phap LC/MS 1
[0218]
Budc 2: Tong hop Hop chét 124

Hop chét 123 (81,2g, 298mmol) dugc hoa tan trong 1,4-dioxan (812mL), va
pyridinium tribromua (349g, 1,09 mol) duoc bd sung. Sau khi khuéy o nhiét do
trong phong trong 45 phut, nudc duge bd sung. Hon hop duoc chiét bang etyl
axetat. Lop hitu co dugc rua bang nudc va duge 1am kho trén natri sulfat khan.
Dung moi duoc loai bo & diéu kién ap sudt giam dé tao ra Hop chét 124 (154,6g)
1a san pham tho.
LC/MS(ESI):m/z= 445 [M+H]+, RT=2,58 phit, Phuong phap LC/MS 1
[0219]
Budc 3: Téng hop Hop chit 125

San pham thd ciia Hop chét 124 (154,6g) duoc hoa tan trong tetrahydrofuran
(1065mL) va metanol (266mL) va axit axetic (42,6mL), va kém (97g,
1490mmol) dugc bd sung & didu kién lam mat bing nuéc d4. Sau khi khudy
trong 1 gio, dung dich phan Gng dugc loc boi Celite (nhan hiéu dugc dang ky)
dé loai bd nguyén liéu khong hoa tan. Phén loc dugc ¢ & didu kién ap suit giam,
va nude duge bd sung vao chét ran thu duoc. Huyén phu duoc khuéy O nhiét do
trong phong, va chét rin duogc loc dé thu dugc Hop chit 125 (87g, hiéu suit
100%).

LC/MS(EST):m/z= 289 [M+H]+, RT=2,58 phut, Phuong phap LC/MS 1

[0220]
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Budc 4: Tong hop Hop chat 126

Hop chat 125 (220mg, 0,76mmol) dugc hoa tan trong dimetylformamit
(3,3mL), va xesi carbonat (745mg, 2,29mmol) va 2-iodoetyl ete (497mg,
1,52mmol) dugc bd sung. Sau khi khudy & nhiét do trong phong trong 3 gid,
nuée duoc bd sung. Hon hop duogc chiét bang etyl axetat. Lép hitu co duge rira
béng nudc va dugce lam kho trén magie sulfat khan. Dung moi dugc loai bd &
diéu kién 4p suit giam, va phén con lai dugc tinh ché bang sic ky cot silicagel

(hexan-etyl axetat) dé tao ra Hop chit 126 (245mg, hi¢u suit 90%).
LC/MS(ESI):m/z= 359 [M+H]+, RT=2,05 phuat, Phuong phap LC/MS 1
[0221]

Budc 5: Tong hop Hop chat 127

B6 sung axit trifloaxetic (0,52mL) va axit triflometansulfonic (0,33mL) vao
Hop chat 126 (130mg, 0,36mmol), va hon hop duoc khudy & 50°C trong 1 gio.
Dung dich phan ung dugc rot vao dung dich nudc natri carbonat va duoc trung
hoa, tiép sau 13 chiét bang etyl axetat. Lép hitu co dugc rira bang nudc, dugc
lam kho trén natri sulfat khan, va dung méi dugc loai bé & diéu kién ap suat
giam. Phan con lai dugc hoa rin bang cach bo sung etyl axetat va diisopropyl ete,

va chit ran duoc loc dé thu duogc Hop chit 127 (56mg, hiéu suét 65%).
LC/MS(ESI):m/z= 239 [M+H]+, RT=1,22 phut, Phuong phap LC/MS 1
[0222]

Budc 6: Tong hop Hop chat 129

B6 sung dung dich boran-phtic chit tetrahydrofuran-tetrahydrofuran 0,91
mol/L (20mL, 18,2mmol) vao Hop chit 127 (640mg, 2,68mmol), va hdn hop
duoc khudy & 70°C trong 30 phut. Sau khi nuéc da lam mat, metanol (10mL)

duoc bd sung, va hén hop duoc khudy & 80°C trong 30 phiit. Sau khi lam mat,
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dung dich phéan Umg dugc cb ¢ diéu kién ap suét giam, va phén con lai duoc hoa
tan trong diclometan (10mL). Trietylamin (1,36g, 13,4mmol), Boc,O (2,92g,
13,4mmol), dimetylaminopyridin (327mg, 2,68mmol) dugc b6 sung, va hdn hop
duge khudy & nhiét do trong phong trong 16 gid. Dung dich phan timg dugc ¢,
va phan con lai duoc tinh ché bang séc ky cot silicagel (hexan-etyl axetat) dé tao

ra Hop chit 129 (550mg, hidu suit 63%).

LC/MS(ESI):m/z= 325 [M+H]+, RT=2,27 phat, Phuong phap LC/MS 1
[0223]

Budc 8: Téng hop Hop chit 130

Hop chét 129 (200mg, 0,616mmol) dugc hoa tan trong 1,4-dioxan (3mL), va
Me4tBuXphos (30mg, 0,062mmol), Pd;(dba); (28mg, 0,031mmol), dung dich
nudce kali hydroxit 6 mol/L (0,36mL, 2,16mmol) dugc bd sung, va hdn hop duoc
khudy ¢ 100°C trong 1 gio.

Sau khi 1am mat, hdn hop duoc trung hoa bang dung dich axit clohydric 2 mol/L
va duge chiét bang diclometan. Lép hitu co duge rua bang nudc va duge lam
kho trén natri sulfat khan. Dung méi dugc loai bo & diéu kién ap suat giam. Etyl
axetat-diisopropyl ete dugc bd sung vio phan con lai thu duoc, va chat ran két

tha duoc loc dé thu duge Hop chit 130 (171mg, hi¢u suét 91%).
LC/MS(ESI):m/z= 307 [M+H]+, RT=1,42 phut, Phuvong phap LC/MS 1
[0224]

Bué6c 9: Téng hop Hop chit 133

Hop chat 130 (171mg, 0,558mmol) dugc hoa tan trong tetrahydrofuran
(2mL), va triphenylphosphin (293mg, 1,12mmol), Hop chat 131 (213mg,
1,12mmol) va DIAD (226mg, 1,12mmol) dugc bd sung, va hon hop dugc khudy
& nhiét do trong phong. Sau 30 phut, triphenylphosphin (293mg, 1,12mmol),
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Hop chat 131 (213mg, 1,12mmol) va DIAD (226mg, 1,12mmol) duoc bd sung.
Sau khi khudy & nhiét 6 trong phong trong 1 gid, dung mdi dugce loai bo & diéu
kién 4p suét giam.

Axit trifloaxetic (4mL) dugc bd sung vao phan con lai va duge khudy & nhiét do
trong phong trong 1 gio. Dung dich phan ung dugc cd. Diclometan duoc bd
sung vao phan con lai dé hoa tan. Dung dich nuéc natri bicarbonat dugc bd sung
dé trung hoa, va cac 16p duge tach. Lép nude duoc chiét bang diclometan, va
cac 16p hiru co duoc két hop va duoc lam kho trén natri sulfat khan. Dung mdi
duoc loai bd & didu kién &p suét giam, va phin con lai duoc tinh ché bang sac ky
cot silicagel (hexan-etyl axetat) dé tao ra Hop chit 133 (212mg, hiéu sut
100%).

LC/MS(ESI):m/z= 380 [M+H]+, RT=0,80 phut, Phuong phap LC/MS 1
[0225]
Budc 10: Tong hop Hop chit 134

Hop chét 133 (70mg, 0,184mmol) duge hoa tan trong 1,4-dioxan (2mL), va
Hop chat 121 (101mg, 0,221mmol), kali carbonat (76mg, 0,552mmol), Xanthos
Pd G3 (26mg, 0,028mmol) dugc bd sung. Hon hop duge khudy & 80°C trong 90
phut & didu kién moi trudng nito. Nude duge bd sung va duge chiét bang etyl
axetat. Lép hitu co duoc rira béng nude va duge lam kho trén natri sulfat khan.
Dung moéi dugc loai bd & diéu kién ap suét giam, va phﬁn con lai duoc tinh ché
bang sic ky cot silicagel (hexan-etyl axetat) dé tao ra Hop chét 134 (66mg, higu
suit 45%).

LC/MS(ESI):m/z= 799 [M+H]+, RT=2,49 phit,Phuong phap LC/MS 8
[0226]

Budc 11: Tong hop Hop chét (I-594)
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Hop chét 134 (66mg, 0,083mmol) dugc hoa tan trong axit trifloaxetic (4mL)
va duoc khudy ¢ nhiét do trong phong trong 1 gid. Dung dich phan Gng dugce ¢,
dugc hoa tan trong diclometan, va dugc trung hoa bﬁng dung dich nudc natri
bicarbonat. Dung dich phan ung dugc axit hoa lai bang cach bb sung dung dich
nude axit xitric, va duoc chiét bang diclometan. Lép hitu co duge 1am khd trén
natri sulfat khan. Dung moi dugc loai bo, va phén con lai duoc tinh ché béng sac
ky cot silicagel (clorofom-metanol) dé tao ra hop chét (I-594) (37mg, hiéu sudt
60%).

'"H-NMR (DMSO-d¢) 6: 1,12-1,24 (m, 2H), 1,35-1,43 (m, 2H), 1,53-1,79 (m,
12H), 1,90-2,14 (m, 11H), 2,20-2,26 (m, 1H), 2,56 (s, 2H), 3,50-3,58 (m, 6H),
3,87-3,90 (m, 2H), 4,21 (s, 2H), 4,88-4,95 (m, 1H), 6,85 (s, 1H), 8,37 (brs, 1H),
8,54 (s, 1H), 8,91 (s, 1H), 12,33 (brs, 1H).

[0227]

(Vi du tham chiéu)

Téng hop Hop chét 117 va Hop chét 131

N
)
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Buéc 1: Tong hop Hop chit 136 va Hop chat 137
Hop chat 135 (1,0g, 4,90mmol) dugc hoa tan trong diclometan (10mL), va
3,3-Difloazetidin  hydroclorua (1,27g, 9,79mmol), trietylamm (1,26mL,

9,79mmol), axit axetic (0,28mL, 4,90mmol) va natri triaxetoxyborohydrua

154



43446 155/295

(2,08g, 9,79mmol) dugc bd sung va duogc khqu trong 3 gio. Nudc duoc bd sung,
tiép sau 1a chiét bang clorofom. Lép hitu co dugce rira bang nudc va duoc lam
kho trén natri sulfat khan. Phan con lai duogc tinh ché bang sic ky cot silicagel
(hexan-etyl axetat) dé tao ra Hop chét 136 (846mg, 61% hiéu suit) va Hop chat
137 (454mg, hiéu suat 33%).
Hop chét 136
'"H-NMR (CDCl5) 6: 1,44-1,60 (m, 6H), 1,90-1,96 (m, 2H), 2,14-2,19 (m, 1H),
3,53 (t, J = 12,4Hz, 4H), 3,55 (m, 1H), 4,50 (s, 2H), 7,23-7,28 (m, 1H),
7,30-7,36 (m, 4H).
LC/MS(ESI):m/z= 282 [M+H]+, RT=1,24 phut, Phuong phap LC/MS 1
Hop chét 137
'H-NMR (CDCl;) &: 1,08-1,18 (m, 2H), 1,26-1,39 (m, 2H), 1,77-1,81 (m, 2H),
2,05-2,15 (m, 3H), 3,33-3,40 (m, 1H), 3,54 (t, J = 11,6Hz, 4H), 4,54 (s, 2H),
7,25-7,30 (m, 1H), 7,31-7,34 (m, 4H).
LC/MS(ESI):m/z= 282 [M+H]+, RT=1,20 phut, Phuong phap LC/MS 1
[0228]
Budc 2: Tong hop Hop chat 131

Hop chit 136 (0,72g, 2,55mmol) dugc hoa tan trong etanol (10,7mL), va
paladi cacbon 10 % trong luwong (1,09g, 0,51mmol) duoc bd sung. Hon hop
duoc khudy & 50°C trong 3 gid & didu kién méi trudng hydro. Dung dich phan
ung duoc loc boi Celite (nhan hiéu dugce dang ky), va phén loc dugc cd & didu
kién 4p suét giam dé tao ra Hop chit 131 (0,42g, hiéu suat 86%).
Hop chat 131

'H-NMR (CDCls) &: 1,30 (brs, 1H), 1,44-1,61 (m, 6H), 1,69-1,79 (m, 2H), 2,20
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(m, 1H), 3,53 (t, J = 12,0Hz, 4H), 3,81 (m, 1H).
[0229]
Budc 3: Téng hop Hop chit 117

Hop chit 131 (300mg, 1,57mmol) dugc hoa tan trong diclometan (3mL), va
trietylamin (0,44mL, 3,14mmol) va metansulfonyl clorua (0,18mL, 2,35mmol)
duoc bd sung & didu kién 1am mét bang nude da. Sau 1 gio 30 phat, dung dich
nuéc amoni clorua dugc bd sung, tiép sau 1a chiét bang etyl axetat. L6p hitu co
duoc rira bang nude va duge lam kho trén magie sulfat khan. Dung méi dugce
loai b & didu kién 4p suét giam d8 tao ra Hop chit 117 (419mg, hiéu suit 99%).
'H-NMR (CDCl;) 6: 1,53-1,59 (m, 4H), 1,62-1,72 (m, 2H), 2,03-2,13 (m, 2H),
2,23 (m, 1H), 3,00 (s, 3H), 3,54 (t, J = 12,0Hz, 4H), 4,86 (m, 1H).

[0230]
Vidu 15

Téng hop Hop chat (I-570)
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Budc 1: Téng hop Hop chit 138
Hop chét duoc tong hop theo cach tuong tu nhu trong budce 1 cua Vi du 6.

'H-NMR (DMSO-dg) 8: ppm 1,33 (t, J=7,15 Hz, 3 H), 1,67 (s, 9 H), 2,17 (t,
1=19,32 Hz, 3 H), 4,38 (q, J=7,15 Hz, 2 H), 5,21 (s, 2 H), 7,16 (dd, J=8,9, 2,3
Hz, 1 H), 7,32-7,38 (m, 1 H), 7,39-7,44 (m, 2 H), 7,48-7,52 (m, 2 H), 7,82 (d,
1=2,1 Hz, 1 H), 8,43 (s, 1 H), 8,45 (d, J=8,9 Hz, 1 H), 9,19 (s, 1 H).

LC/MS(DUIS):m/z= 538 [M+H]+, RT=2,08 phut, Phuong phap LC/MS 9
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[0231]
Budc 2: Tong hop Hop chat 139

B sung lithi hydroxit monohydrat (2,92g, 69,6mmol) ¢ nhiét d trong
phong vao dung dich cua Hop chit 138 (7,48g, 13,9mmol) trong tetrahydrofuran
(59,8 mol), metanol (29,9mL) va nuée (15,0mL), va hdn hop duge khudy trong
5 gio 0 nhiét d¢ trong phong. Sau khi hoan thanh phéan ung, hén hop dugce cb &
diéu kién ap suat gidm, va phﬁn con lai dugc pha lodng véi nude va dugc trung
hoa bang axit clohydric 2 mol/L (35mL, 70,0mmol), va dung dich dugc chiét
bang etyl axetat. Lép hiru co dugc rira bang nudc mudi, duoc lam khd trén natri
sulfat khan, va duogc ¢ ¢ diéu kién ap suét giam dé tao ra Hop chét 139 (4,81g,

hiéu suit 84%).

"H-NMR (DMSO-d¢) &: ppm 2,14 (t, J=19,1 Hz, 3 H), 5,16 (s, 2 H), 6,96 (dd,
J=8.,8, 2,3 Hz, 1 H), 7,07 (d, J=2,3 Hz, 1 H), 7,29-7,37 (m, 1 H), 7,38-7,45 (m, 2
H), 7,47-7,52 (m, 2 H), 8,23 (d, J=2,9 Hz, 1 H), 8,34 (d, J=8,7 Hz, 1 H), 9,00 (s,
1 H), 11,76 (d, J=2,4 Hz, 1 H), 13,45 (br s, 1 H).
LC/MS(DUIS):m/z= 410 [M+H]+, RT=1,32 phut, Phuong phap LC/MS 9
[0232]
Bude 3: Téng hop Hop chit 140

B6 sung trietylamin (2,45mL, 17,58mmol), Boc,O (3,23mL, 14,06mmol)
va DMAP (72mg, 0,59mmol) & nhi¢t do trong phong co khudy & diéu kién dong
argon vao dung dich cua Hop chat 139 (4,8g, 11,72mmol) trong diclometan
(48,0mL) va dimetylformamit (2,0mL), va hdn hop duge khuéy & nhiét do trong
phong trong 4 gi¢d. Sau khi hoan thanh phan Ung, nuéc dugc bd sung, va hdn
hop duoc chiét bang etyl axetat. Lp hitu co dugc rira bang axit clohydric 0,5

mol/L va nudc mudi, dugc lam khd trén magie sulfat khan, va dugc c6 ¢ dieu
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kién 4p sudt giam. Sau d6 hexan-etyl axetat hon hgp duoc bd sung, va hén hop
duoc xu 1y song am va duge loc. Rira bang hdn hop hexan-etyl axetat bd sung
va sdy dé tao ra Hop chat 140 (2,46g, hidu suat 41%).

'H-NMR (DMSO-dg) 8: ppm 1,67 (s, 9 H), 2,16 (t, J=19,3 Hz, 3 H), 5,21 (s, 2
H), 7,16 (dd, J=8,8, 2,4 Hz, 1 H), 7,32-7,37 (m, 1 H), 7,39-7,44 (m, 2 H),
7,48-7,52 (m, 2 H), 7,83 (d, J=2,3 Hz, 1 H), 8,42 (s, 1 H), 8,46 (d, J=8,8 Hz, 1
H), 9,17 (s, 1 H), 13,81 (brs, 1 H).

LC/MS(DUIS):m/z= 510 [M+H]+, RT=1,79 phut, Phuong phap LC/MS 9

[0233]

Budc 4: Téng hop Hop chat 141

Hop chét duoc téng hop theo cach tuong tw nhu trong budce 3 ctia Vi du 4.

'"H-NMR (DMSO-d¢) 8: ppm 1,45 (s, 9 H), 1,54-1,60 (m, 2 H), 1,67 (s, 9 H),
1,68-1,73 (m, 4 H), 1,77-1,86 (m, 2 H), 2,10 (t, J=19,2 Hz, 3 H), 2,00-2,18 (m, 4
H), 2,52-2,57 (m, 2 H), 5,21 (s, 2 H), 7,16 (dd, J=8,9, 2,3 Hz, 1 H), 7,32-7,37 (m,
1 H), 7,39-7,44 (m, 2 H), 7,48-7,52 (m, 2 H), 7,82 (d, J=2,4 Hz, 1 H) 8,40 (s, 1
H), 8,48 (d, J=8,8 Hz, 1 H), 8,56 (brs, 1 H), 8,79 (s, 1 H).

LC/MS(DUIS):m/z= 743 [M+H]+, RT=2,37 phut, Phuwong phap LC/MS 9
[0234]

Budc 5: Tong hop Hop chét 142

Hop chit duoc tong hop theo cach twong tur nhu trong buéce 2 cua Vi du 6.

'"H-NMR (DMSO-d¢) &: ppm 1,45 (s, 9 H), 1,57 (m, 2 H), 1,62-1,73 (m, 4 H),
1,67 (s, 9 H), 1,78-1,84 (m, 2 H), 2,10 (t, J=19,1 Hz, 3 H), 2,00-2,18 (m, 4 H),
2,51-2,55 (m, 2 H), 6,89 (dd, J=8,7, 2,3 Hz, 1 H), 7,63 (d, J=2,1 Hz, 1 H), 8,32
(s, 1 H), 8,36 (d, J=8,7 Hz, 1 H), 8,55 (brs, 1 H), 8,77 (s, 1 H), 9,68 (s, 1 H).
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LC/MS(DUIS):m/z= 653 [M+H]+, RT=1,92 phut, Phuwong phap LC/MS 9
[0235]
Budc 6: Tong hop Hop chit 143

Hop chat duoc tong hop theo cach tuong tu nhu trong bude 5 cua Vi du 3.
'H-NMR (DMSO-d¢) &: ppm 1,12-1,25 (m, 2 H), 1,39-1,51 (m, 2 H), 1,45 (s, 9
H), 1,54-1,62 (m, 2 H), 1,68 (s, 9 H), 1,69-1,73 (m, 4 H), 1,75-1,85 (m, 4 H),
2,10 (t J=19,1 Hz, 3 H), 2,01 -2,18 (m, 6 H), 2,21-2,30 (m, 1 H), 2,52-2,55 (m, 2
H), 3,55 (t, J=12,3 Hz, 4 H), 4,32-4,42 (m, 1 H), 7,06 (dd, J=8,8, 2,3 Hz, 1 H),
7,69 (d J=2,1 Hz, 1 H), 8,40 (s, 1 H), 8,45 (d, J=8,8 Hz, 1 H), 8,55 (br s, 1 H),
8,78 (s, 1 H).
LC/MS(DUIS):m/z= 826 [M+H]+, RT=1,88 phut, Phuong phap LC/MS 9
[0236]
Budc 7: Téng hop Hop chét 144

Hop chét duoc tong hop theo cach tuong ty nhu trong budc 2.
'"H-NMR (DMSO-d¢) & ppm 1,12-1,24 (m, 2 H), 1,37-1,42 (m, 2 H), 1,45 (s, 9
H), 1,53-1,61 (m, 2 H), 1,65-1,74 (m, 4 H), 1,75-1,85 (m, 4 H), 2,08 (t, J=19,0
Hz, 3 H), 2,00-2,19 (m, 6 H), 2,20-2,28 (m, 1 H), 2,52-2,55 (m, 2 H), 3,55 (t,
J=12,4 Hz, 4 H), 4,25-4,37 (m, 1 H), 6,86 (dd, J=8,8, 2,3 Hz, 1 H), 7,00 (d,
J=2,3Hz, 1 H) 8,19 (d, J=2,8 Hz, 1 H), 8,32 (d, J=8,8 Hz, 1 H), 8,46 (s, 1 H),
8,64 (s, 1 H), 11,62 (d, J=2,6 Hz, 1 H).
LC/MS(DUIS):m/z= 726 [M+H]+, RT=1,47 phut, Phuong phap LC/MS 9
[0237]
Budc 8: Tong hop Hop chit 146

B6 sung xesi carbonat (67mg, 0,21mmol) va Hop chat 145 (50mg,
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0,21mmol) & nhiét d6 trong phong c6 khudy & diéu kién dong argon vao dung
dich ctia Hop chét 144 (50mg, 0,07mmol) trong N-metylpyrolidon (1,0mL), va
hén hop dugc khudy & 100°C trong 2 gid. Sau d6, xesi carbonat (67mg,
0,21mmol) va Hop chét 145 (50mg, 0,21mmol) dugc bd sung, va hon hop duoc
khudy ¢ 100°C trong 3 gid. Thém nita, xesi carbonat (67mg, 0,21mmol) va Hop
chat 145 (50mg, 0,21mmol) dugc bo sung, va hdn hgp duoc khudy & 100°C
trong 4 gio. Sau khi hoan thanh phan mg, nudc duoc bd sung vao dung dich
phan @mg, va hdn hop duoc chiét bang etyl axetat. Lép hitu co dugc ria bang
nude mudi, duge lam kho trén magie sulfat khan, va dugc cd & diéu kién ap suét
giam. Phan con lai dugc tinh ché bang sic ky cot silicagel (hexan-etyl axetat).
Tinh ché thém bang amino sic ky cot (hexan-etyl axetat) tao ra Hop chét 146
(42mg, 77%).

"H-NMR (DMSO-d¢) 6: ppm 0,72 (t, J=7,3 Hz, 6 H), 1,19-1,28 (m, 2 H),
1,35-1,43 (m, 2 H), 1,45 (s, 9 H), 1,53-1,62 (m, 2 H), 1,65-1,72 (m, 4H),
1,74-1,83 (m, 4 H), 1,91 (qd, J=7,2 Hz, 4 H), 2,09 (t, J=19,0 Hz, 3 H), 2,01-2,18
(m, 6 H), 2,20-2,30 (m, 1 H), 2,52-2,56 (m, 2 H), 3,55 (t, J=12,4 Hz, 4 H),
4,32-4.47 (m, 2H), 6,89 (dd, J=8,9, 2,1 Hz, 1 H), 7,21 (d, J=1,9 Hz, 1 H), 8,24 (s,
1 H), 8,35 (d, J=8,8 Hz, 1 H), 8,45 (br s, 1 H), 8,63 (s, 1 H).

LC/MS(ESI):m/z= 796 [M+H]+, RT=1,82 phut, Phuong phdp LC/MS 10

[0238]

Budc 9: Tong hop Hop chét (I-570)

Hop chét duoc tong hop theo cach twong tu nhu trong budc 8 cua Vi du 10.
'H-NMR (DMSO-d¢) 6: ppm 0,71 (t, J=7,3 Hz, 6 H), 1,18-1,29 (m, 2 H),
1,34-1,47 (m, 2 H), 1,48-1,59 (m, 2 H), 1,59-1,73 (m, 4 H), 1,75-1,83 (m, 4 H),
1,86-1,94 (m, 4 H), 2,08 (t, J=19,0 Hz, 3H), 2,00-2,18 (m, 6 H), 2,19-2,28 (m, 1
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H), 2,55-2,61 (m, 2 H), 3,55 (t, J=12,4 Hz, 4 H), 4,34-4,47 (m, 2 H), 6,88 (dd,
1=8.9, 2,1 Hz, 1 H), 7,20 (d, J=1,9 Hz, 1 H), 8,21 (s, 1 H), 8,35 (d, ]=8,8 Hz, 1
H), 8,46 (brs, 1 H), 8,64 (s, 1 H), 12,45 (brs, 1 H).

LC/MS(DUIS):m/z= 740 [M+H]J+, RT=1,36 phut, Phuong phap LC/MS 9
[0239]

Céc hop chét dudi day duoc téng hop theo cac phuong phap tong hop chung

0 trén va cac Vi du nhu dugc mo ta & trén.

Trong c¢ong thirc ciu tao, “c6 hinh ném” va “dudng dut nét” biéu thi ciu
hinh 14p thé. Cu thé 13, dbi v6i cac hop chit ma cau hinh 1ap thé duoc biéu thi,

cot “hoda hoc lap thé” duoc xac dinh 13 nhu sau.
dé trong: nhu duoc biéu thi
a: raxemat
b: chét ddng phan don, nhung hoa hoc 13p thé cta né 1a chua biét

c: hdn hop ddng phan khong dbi quang (diastereome), v6i didu kién 1a 1-273,
1-371,1-376, 1-403, 1-414, 1 451, I-11, I-12 va I-13 gém cac raxemat cua chung.

d: chu hinh cua nhéom phﬁn tr thé cua Z%R") 1a nhu dugc biéu thi, va ciu

hinh ctia nhém phén tir thé ciia R* 1a chua biét

e: cau hinh cia nhom phan tir thé cta Z%R”) 1a chua biét, va cau hinh cua

nhém phan tir thé ctia R* 1a nhu duoc biéu thi
f: raxemat, va cau hinh tuong dbi cis/trans 12 don nhung chua biét.
[0240]

[Bang 1]
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Hop chat £ . Thoi gian luu | Diéu kién | Héa hoc
6 Cau tao hoa hoc [M+H] (phat) LC/MS iap thé
FOF
(o]
-1 o N%/Lu;;‘(OH 551 2,76 1
S~ \Q'/\‘)\\N 0
=0
F
(o
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N N
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M 0
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F
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15 o )Nl\\/ N T 532 2,35 3
/\/\/ N N
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FLF
(o]
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= P (o] y
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F
FLF o
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17 o )Nu\\ N 523 2,42 3
/O\/\/ \% N/ °
F
FLF o
N N OH
18 o g oAl 563 2,54 3
oflinc i
(o]
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[0241]
[Bang 2]
£,z % . hoigian | Didu kién |Hé hoc 15
Hop chatso Cau tao hoa hoc [M+H] T OEEAZ:‘) u I'_eCU/N:Sen Oathoéc P
F
OH
k9 ~ () O AN 555 275 3
N N
OH
NTX N
10 Br |j/j)L H 539 2,88 3
N)\N/ ©
FLF o
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N7 N
H11 /\/“/O\Q; KA "o 549 2,59 3 c
N
(o]
)
N F
s {SIN
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[0242]
[Bang 3]
Hop chét £ . Thoi gian lwu | Diéu kién | Hoéa hoc
56 Cau tao hoa hoc ML iy | Loms | tap thé
F
S
17 QVO j‘n\\ N o 583 2,81 1 b
=~ (0]
-0 \Q/N N
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o @(
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- N~ N7 ©
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FLF o
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F
FLF o
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N N
-0
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[0243]
[Bang 4]
Hop chét £ . Thoi gian lwu biéu kién| Héa hoc
s6 Cau tao hoa hoc (M+H) (ohat) | LC/MS | lap thé
F
"N o
125 Y Q NN OH 569 2,97 1
O N/l\N/ o
F
FLF o
OH
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- NTON
(o]
F
F Fo
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b
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[0244]
[Bang 5]
Hop chét £ , Thei gian lwu Piéu kién| Hoa hoc
s6 Cau tao hoa hoc IMEHL 1 hay | LoMS | tap thé
F
o
o Nl N ” OH
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F i OH
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N
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[0245]

[Bang 6]

Hop chét

[M+H] Thei gian lwu Diéu kién| Hoa hoc
sO

(phut) LC/MS lap thé

F
] FOF o
OH
-39 NN 584 24 1
HN-Q)\ z 0
el N N
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I-40 570 2,42 1
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[0246]
[Bang 7]
Hop chét £ . Thai gian luu | Diéu kién | Héa hoc
sb Cau tao hoa hoc IMHHL 1 hay | LoMS | tap thé
F
FEF 6
o )NL\ u OH
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[0247]
[Bang 8]
Hop chét £ A Thai gian lwu Diéu kién| Hoa hoc
b Cau tao hoa hoc [M+H] (phat) LC/MS lap thé

F
F4F o
OH
152 y o NN 572 2,07 1
(\/)\N/\/ \QI’\IJ\N/ (0]
NN
F
10
OH
RN 618 2,69 1 a
N N

I-53

- ‘}«Njo

F
FRLF o
NZ N oH
1-54 0 B L. 591 28 1
o
0O

F
FRLF o
o N7 | N OH
I-55 (3/\/ NJ\\N H o 631 3,09 1
(0]

F
FEF o
o N7 I N OH
56 (D/\/ ANy 0 633 | 254 1
(e}
e}
\_F
F (e}
o Nl N H OH
Qe T
N
p

N
L

F
F Fo
N7 N OH
58 N I 632 2,61 1 a

F>|/\N/\'/\O/©/\)

F.
FK/O

57 612 2,48 1
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[0248]

[Bang 9]

Thoi gian Iwu Piéu kién| Hda hoc
(phat) LC/MS lap thé

F
Yo
Nj:/’/kN; OH
59 P L. 576 2,50 1
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Hop chét
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[0249]
[Bang 10]
Hop chét £ . Thoi gian lwu Diéu kién| Hoa hoc
s Cau tao hoa hoc MHHL | ohaty | LoMS | lap thé
F
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[0250]
[Bang 11]
Hop chét £ . Thoi gian leu | Diéu kién | Hoa hoc
s6 Cau tao hoa hoc ML ohaty | Loms | tap thé
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[0251]
[Bang 12]
Hop chét P i Thoi gian lvu | Diéu kién | Héa hoc
s6 Cau tao hoa hoc (M+H] (phit) | LC/MS | lapthé
F
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[0252]
[Bang 13]
Hop chat x . Thoi gian lwu | Diéu kién | Hoéa hoc
s8 Cau tao hoa hoc ML ohay | Loms | ap thé
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[0253]
[Bang 14]
Hop chét £ . Thoi gian lvu | Diéu kién | Héa hoc
s Cau tao hoa hoc [M+H] (hit) | LCIMS | Iap thé
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[0254]
[Bang 15]
Hop chét £ 3 Thoi gian lwu Diéu kién| Héa hoc
s6 Cau tao hoa hoc [M+H] (Ghit) | LCMS | Iap thé
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[0255]
[Bang 16]
Hop chat P . Thoi gian lvu | Didu kién [ Héa hoc
6 Cau tao héa hoc [M+H] (phit) LC/MS lap thé
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[0256]
[Bang 17]
Hop chét £ i Thoi gian Iwu Diéu kién| Hoa hoc
sé Cau tao héa hoc [M+H] (ohit) | LC/MS | Iap thé
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[0257]
[Bang 18]
Hop chat £ . Thoi gian lvu | Diéu kién | Hoa hoc
: Cau tao hoa hoc MHL 1 ohay | Loms | iap thé
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[0258]
[Bang 19]
Hop chét z ; Thei gian lvu | Didu kién| Heéa hoc
<6 Cau tao hoa hoc [M+H] (pht) LC/MS lap thé
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[0259]
[Bang 20]
Hop chét x . Thei gian lwu Diéu kién | Héa hoc
s6 Cau tao hda hoc [M+H] (hat)y | LC/MS | lapthé
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[0260]
[Bang 21]
Hop chét < . Thoi gian lwu | Didu kién | Héa hoc
6 Cau tao héa hoc [M+H] (phat) LC/MS lap thé
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(0]
F
Yo
N7 | N OH
-134 NJ\\N H o 570 2,15 5
HCI
HN
F
o
o N7 I N NH,
H
1135 (j NJ\\N o 733 2,77 1
N\(N
<\\//N 0
F
Yo
N7 N OH
| =
Sy o
-136 652 3,17 1
F N
.
F
F
Y0
N7 N OH
NJ\\N l " ©
-137 628 2,86 1
N
[¢]
/ &o
F
o
N7 N OH
[ =
A, !
-138 641 2,6 1
N
HN
_ Y

183



43446

184/295
[0261]
[Bang 22]
Hop chét < . Thoi gian lvu | Diéu kién | Hoa hoc
s6 Cau tao hoa hoc ML | onay | LomMs | 1ap thé
\_F
E (0]
N7 | N OH
H
AN o
-139 648 3,09 1
N
N=
"W
(0] (o]
. 1T
~ OH
N N
140 0 L 783 2,62 1
sh%eg
N\<N
<\\//N 0
e}
\_r
F (0]
N7 N OH
141 Y a g oAl 663 3,18 1
N N
D
N~y
F
Yo
142 TN " 669 2,47 1 c
= O H b
ANy 0
(o]
N
N
F
Yo
1143 L )N:I e 721 2,75 1 c
N \N ©
(0]

184



43446 185/295

[0262]

[Bang 23]

Thoi gian lwu Piéu kién| Hoéa hoc

e CAu tao hda hoc ML Pohaty | LoMS | ap thé

sO

HCI
H
F N
OH
NZ N
144 o) )\\I Ho 683 1,51 3
oRten
N\(N
\ N o

¥

OYO\
R N
OH
NT N
-145 0 B L 741 2,11 3
of-en
N
N=(
<\\//N o

\ r
F i OH
o VTN
146 (j N 746 2,57 3
N N
N=(
SIS

¥

O

1147 © 745 2,61 3

1-148 737 2,86 3

185



43446

186/295

[0263]
[Bang 24]
Hop chét £ , Thoi gian lwu Piéu kién | Héa hoc
s Cau tao hoa hoc [M+H] (ohit) | LC/MS | I1ap thé
OH
(0]
1-149 788 2,6 1
OH
(e}
1150 787 3,43 1
OH
151 0 717 2,76 1
OH
(0]
152 789 2,98 1
OH
(0]
1153 715 3,03 1

186



43446

187/295
[0264]
[Bang 25]
Hop chét P . Thoi gian lwu | Diéu kién | Héa hoc
6 Cau tao hoa hoo ML onay | Loms | lap thé
154 715 3.1 1
E—
R ¢ -
F i OH
RN "
1155 0 O RN 633 225 3
o
(6]
\_F
F (e}
NTX N OH
156 OQ L J Rl 657 2,23 3
N
g\/ 07 "NH,
e F o
OH
157 0 )Nl\j N I 597 2,58 3
ok
(0]
\_r
F (o]
N7 N OH
° X ‘ (0]
158 (j , 746 2,95 1
N\(N N-N
(>
[e]
F
o
OH
N7 N
o] « | 8
-159 (j N 747 2,77 1
N\(N N-N
<\\//N
6]

187
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188/295
(0265]
[Bang 26]
Hop chét £ . Thei gian luu | Diéu kién | Hoa hoc
s6 Cau tao hoa hoc ML ohay | Loms | ap thé
F
Yo
N N OH
l-160 0 A H g 700 1,98 3
oRic ARV
~N
© HCI
F
FO
OH
161 o /N”\j N O" 611 2,64 3
o
(o]
OH
(o]
162 779 3,06 1
F
F
o
OH
AN .
163 o YTNT 633 2,53 3
oglca
(o]
F
F
0
-, OH
NTNTONT
164 (jo AL "o 752 2,56 3
N\(N
<\\//N 0
F
i A
o
o NN u"ﬂ/OH
165 @ NN 0 752 2,43 3
N\<N
<\\//N 0

188



43446

189/295
[0266]
[Bang 27]
Hop chét £ A Thoi gian lwu Diéu kién| Héa hoc
<6 Cau tao héa hoc [M+H] (phit) LC/MS lap thé
F
i :
o
NN ""l NH;
-166 @O\%N*'N/ Ho g 751 2.41 3
N
N=(
<\\¢N 0
F
o
o N N OH
1167 \% AL 658 1,08 3
Od\/ NH,
HCI
F
F Fo
o Nl X ” OH
1168 (j N)\N/ o 805 2,05 3
N N/
Nt( HCI |
<\\//N 0
FOF
(@]
0 N' A N NH,
-169 (j N 732 2,52 3
N§(N
<\\//N o)
FOF
(@]
o NN
H
1-170 (\N/\/ Ny 0 685 1,57 3
(o]
(@]
(o]
N NH;
0 bl N
171 (J/\/ NP o 683 1,56 3
(@]
HN

189



43446 190/295

[0267]

[Bang 28]

Thoi gian lwu Diéu kién| Hoéa hoc

Hop chét
5 (phut) LC/MS | lap thé

o Cé4u tao hoa hoc [M+H]

rE
(0]
1172 \%N/]\N’ "o 569 1,5 3
HN

R F
F o H
173 (j Y o 747 27 3
NQ(N
Ly o

Iz
7

0 761 2,66 3

174 O
\<

-175 738 3,02 1
l-176 738 2,67 1
177 738 2,79 1

190



43446

191/295
[0268]
[Bang 29]
Hop chét P , Thoi gian lvu | Diéu kién | Hoa hoc
s6 Cau tao hoa hoc (M+H] (ehat) | LC/MS | 1ap thé
F
F (0]
OH
178 o )Nl\\ N ﬁ 625 2,7 3
(j\/ N N/ O
(0]
F (0]
179 0 N Y 607 2,66 3
(0]
-180 665 2,81 3
181 625 1,82 3
F
o N7 | ﬁ OH
182 (j WN 0 747 2,83 1
N N-N
calline
<\\//N ©
F
F F o
o NTX H OH
1183 (j A © 819 2,43 5
N
NQ(N >
<\\4N o HCl

191



43446

192/295

[0269]
[Bang 30]
Hop chét z . Thoi gian leu | Diéu kién | Héa hoc
<& Cau tao hoa hoc [M+H] (phit) LC/MS lap thé
F
o
o NTX N OH
I-184 (j N)'\N/ H 5 712 1,76 3
N
g5
OH
(o]
1185 768 2,92 1
1186 768 2,94 1
1187 645 2,56 3
OH
[¢]
188 849 3,34 2
F

o

> OH
189 WA ' ! 707 2,48 2 a

N, ~
N
e}

192



43446

[0270]
[Bang 31]
Hop chét p \ Thoi gian lwu | Diéu kién| Héa hoc
<6 Cau tao hoéa hoc [M+H] (ohat) LC/MS lap thé
F
o
. e OH
190 WAy 0 707 2,48 2 b
A\
N,
N
l o
F
o
. e OH
191 WAy 0 707 2,48 2 b
I\
N,
N
! o
F
OH
N7 N
0 | H
o)
1192 Q %NJ\\N 721 2,69 3
N—N
J
~ o
F
Yo
. e OH
1-193 Q\ \%'/Q/KN o} 721 2.69 3
N-N
J
- o
OH
o)
1-194 759 2,58 2
OH
o)
-195 759 2,52 2

193

193/295



43446

[0271]
[Bang 32]
Hop chét p . Thei gian lvu | Didu kién | Hoa hoc
<6 Cau tao hoéa hoc [M+H] (pht) LC/MS lap thé
OH
(0]
-196 739 2,53 2
OH
(o]
1-197 739 2,6 2
OH
(@]
1-198 739 2,61 2
R\ r
F (e}
N N OH
DL
199 (j NTON 831 2,04 3
N\{N
<\\//N o Hcl '\Il/
OH
(0]
1-200 705 2,44 1
N r
F (o]
o N H OH
1-201 AN 0 573 2,21 3
o]

194

194/295



43446

195/295
[0272]
[Bang 33]
Hop chat x i Thoi gian Iwu Piéu kién| Hoa hoc
6 Cau tao hoa hoo MR onay | Lomis | ap hé
F
OH
HO N™ N
202 Ho\)\/o%)'\m "o 647 2,05 3
(e}
F
F Fo
o N N OH
1-203 (j \ )'\N/ H o 705 2,33 3
0=%
(o]
(@]
F
F Fo
OH
HCl o N| = N
1-204 (\N/\/ N)\N/ o 699 1,95 3
N
/
HCI (@]
F
HO (e}
o NI N H OH
205 (j ‘%NJ\N/ o 746 2,47 2
N
=
<\\//N °
F
o
o N N OH
1-206 (j \%N )'\N/ H 0 670 1,98 6
N
/
HCI
o]
F
F Fo
. N7 Y OH
F207 (j \%)\\N © 614 1,74 1
\ N
"~
QN

195



43446

196/295
[0273]
[Bang 34]
Hop chét z 3 Thoi gian lvu | Didu kién | Héa hoc
b Cau tao hoa hoc IMHHL | Fohay | Loms | 1ap thé
F
o
o N7 | H > OH
208 (j %«’\\N 0 760 2,86 3
N
N=(
<\\//N o
\F
F (@]
N ﬁ OH
1209 698 1,88 6

R o~
F
F (e}
NTX N OH
1-210 o . ,II\N/ H o 764 2,23 2 b
ge;
<\\//N o

0 NT N
k211 (j AN 0 764 2,31 2 b
N\<N
<\\//N 0
F
F Fo
o NI X N OH
1-212 o N 0 682 2,06 6
HN—>
(@]
F
HCl o
N7 | N OH
H
1-213 (N N/l\\N © 663 1,84 1

196



43446

[0274]
[Bang 35]
Hop chat A ) Thoi gian lwu | Diéu kién| Hoa hoc
<6 Cau tao hoa hoc [M+H] (phit) LC/MS lap thé
F
o
N7 | N OH
O H
1214 (j S © 732 3,05 1
N\<N
W
F
rrFo
1-215 o NN OH 570 2,25 1 a
PN HoG
HzN»y\Q’l\l §
F
o
/ OH
1-216 0 )N\ N 584 2,33 1 a
H
F
o
217 0 NN on 508 2,45 1 a
)J\Q'A g
—N NN
\
N=,
F
o
<, _OH
N N
218 @O%NJ'\N/ N 759 2,37 1
N
N=(
<\\//N 0
N
E N
o
., OH
N N ‘4
o) g
219 (j g o 759 2,38 1
N§<N
<\\//N 0o
F
o
o NN NN "
1-220 (j A7 Hoo 642 1,78 1
N
u

197

197/295



43446

198/295

[0275]
[Bang 36]
Hop chét : . Thoi gian lvu | Diéu kién | Héa hoc
<6 Cau tao héa hoc [M+H] (ohat) LC/MS lap thé
OH
[¢]
-221 797 2,89 1
1-222 763 2,66 1
O
1223 rj A oo 698 1,89 5
OO.\/N
O
NoF
F (o)
o NI N H OH
1-224 Vj o © 762 2,75 5
N
O
O
o
F
OQ\NQ\O o
N7 | N OH
X, (0]
1225 7 N 758 1,27 9
N
F
F
F
Yo
o NI N H OH
k226 nf N 0 684 1,99 5
N
G

198



43446

199/295

[0276]
[Bang 37]
Hop chét £ . Thoi gian lvu | Diéu kién | Héa hoc
< Cau tao hda hoc [M+H] (phit) LC/MS lap thé
1-227 797 3,07 2
1-228 781 1,86 10
1-229 748 2,82 2
1-230 712 2,14 2
1-231 rj N 722 2,04 2
N= N
N~
0]
=N R
L;“‘(:>wo g
NE | N OH
\N (o)
|-232 | I 767 1,69 9
F:
F

199



43446

200/295

[0277]
[Bang 38]
Hop chét £ ) Thoi gian lvu | Diéu kién | Hoéa hoc
56 Cau tao hoa hoc MHL | onay | Loms | lap thé
(e
(e}
0 F
N
N7 I N OH
0 SN ]
1-233 o 758 1,18 9 a
F§
F
\r
F i OH
N N
0 L
1-234 (j r N 758 1,19 9
N
OH
(o]
1-235 757 1,24 10 a
N r
F i OH
’
0 N\i H 5
1-236 @ N 785 1,61 9
N N
5
QN
F
F
\_r
(@]
F
N7 N OH
o) « | Ho
1-237 (j r " 798 1,87 9
N N
N=(
S\\//N
F F
F

200



43446

201/295
[0278]
[Bang 39]
Hop chat P . Thoi gian lvu | Diéu kién | Hoa hoc
s8 Cau tao hoa hoc [M+H] (Ghit) | LCIMS | Iapthé
F
F Fo
o )NL\ ” OH
1238 (j N7 N ° 768 2,88 2
N\(N
LT
F
F
o
OH
N N
o) - | Ho
1-239 (j N 780 1,78 9
N N
\<
OH
(o]
1-240 757 1,15 9
F
F Fo
N7 N OH
0 « | 5
1241 - (j " 797 1,87 9
N N
\ N < )
F
F
F
F Fo
N7 N OH
0 -« | 3
N
242 Q W 786 1,22 9
SENe
F
F

201



43446

202/295

[0279]
[Bang 40]
Hop chat £ . Thai gian lvu | Diéu kién | Héa hoc
b Cau tao héa hoc [M+H] (phit) LC/MS iap thé
F
o
o NI DN H OH
1-243 (j O N)\N/ ° 716 2,95 1 a
N
<7 O
L
F
o
o N' O H OH
1244 (j AN 0 718 3.00 1
N\(N
<\\//N
OH
1245 © 760 2,68 1
\_F
E (o]
N7 N OH
0 < 5
N
1-246 o@’“@ o 744 1,24 9
Fg
F
\F
F i OH
N7 N
0 « | Ho 8
1247 (j N 744 1,49 10
\\(N N
O
Ff
F

202



43446

203/295
[0280]
[Bang 41]
Hop chat p . Thoi gian lvu | Diéu kién | Hoa hoc
s6 Cau tao héa hoc (M+H] (Phdt) | LC/MS | lapthé
R\ F
F i OH
0 LR
N
|-248 OO/N/;j Y I 744 1,25 9
F§
F
\r
F (e}
o N7 | N OH
N (0]
1-249 Q r N 792 1,38 9
OH
(e}
1-250 745 1,71 9 c
OH
(o]
1-251 765 1,58 9
OH
(0]
1-252 743 1,7 9

203



43446

204/295
[0281]
[Bang 42]
Hop chét £ . Thoi gian lwu | Diéu kién | Hoa hqc
56 Cau tao hoa hoc (M+H] (Phat) | LC/MS | lap thé
R\ r
F i OH
2l
0 "SR!
N
1-253 O Y | 760 1,19 10
and :
F
F
F
OH
N= N
O \N| H 5
254 Q » 808 1,18 10
-~ Q
g °
F
F
F
F Fo
. OH
0 'SR
N
1-255 O o 760 1,64 10
/O\( Q
(e}
F
F
F
OH
NZ N
0 « | Ho
256 Q g N 743 1,67 10
O ;‘ i
F
F
F
o
o NI X H OH
1257 (j %NJ\N/ 0 720 2,63 1 a
N
N=(
<\\//N o

204



43446 205/295

[0282]
[Bang 43]
Hop chat P . Thoi gian lvu | Diéu kién | Héa hoc
<8 Cau tao hoa hoc [M+H] (pht) LC/MS lap thé
N F
F i OH
NZ N
0 L
1-258 (j T N 770 1,67 11
D N N
O
F
F
F Fo
OH
NZ N
o) « | Ho O
1259 Q Q@ N 806 1,63 10
D\s’\
>0

e

F

\F
F i OH
-
(> v
1-260 (M \ NI 808 1,47 10
=N

O

O
1-261 Q 776 1,68 9 a
N~
F
F
§ F
NZ N
0 \N| H 3
1-262 (j | 756 1,73 9 a
N N
\(

SO
F

F

205



43446 206/295

[0283]
[Bang 44 ]
Hop chét P . Thoi gian lwu Piéu kien | Hoa hoc
s Cau tao hoa hoc (M+H) (phat) | LC/MS | lapthé
1-263 716 1,62 9 a
1-264 765 1,72 10
1-265 731 1,55 10
1-266 751 1,68 10 a
H
1267 (j r N 756 1,71 10 a
N N
N=(
o O
F
F

206



43446

207/295

[0284]
[Bang 45]
Hop chét P . Thoi gian v | Diéu kién | Héa hoc
s6 Cau tao hoa hoc MHHL 1 ohay | LoMS | 1 thé
F
F Fo
OH
N N= N
o0—7 \ - I H 3
1268 (j 7 " 781 1,56 9
N N
N=( :
<\\//N
F
F
F
F Fo
o Nl N m OH
1-269 (j O N*N/ o 730 2,68 1 a
N
(0]
sl
<\\//N
OH
(@]
1-270 759 2,62 1
F
F Fo
OH
N7 N
0 « | 3
N
1271 O - 730 1,67 9 a
N=( :
<\\//N
F
F
OH
1-272 © 765 1,7 9

207



43446

208/295
[0285]
[Bang 46]
Hop chat £ . Thoi gian luu | Diéu kién | Hoa hoc
sb Cau tao hoa hoc (M+HI (ohdt) | LC/MS | lapthé
\_F
N N
0 \N l H (@]
1-273 \ Y | 794 1,82 10 c
N=( :
<\\//N
F
F
\_F
F (@]
N N OH
° A J "5
N N
1-274 (j 802 3,31 1
NQ(N
>§\“ N ’
F'F
\F
F (o]
o NI \ H OH
1-275 (j %N)\N/ © 752 2,84 1
N
=
F
\_r
F (e}
N N OH
0o L Ho 8
1276 (j N 758 28 1
NQ(N NZ
<\\//N 0
\_r
F i OH
NZ N
0 \N l (@]
|-277 Q Y I 772 1,35 9 a
O
F

208




43446

[0286]
[Bang 47]
Hop chét £ . Thoi gian lwu Diéu kién| Hoa hqc
s Cau tao hda hoc (M+H] (phit) | LC/MS | lapthé
F
Yo
2 OH
AT Y
1278 o ] N 751 18 9
FQ
F
F
Yo
O vy
279 O ANy o 633 1,78 9
[e]
F
Yo
H N7 I N OH
1-280 = NJ\\N o 649 1,03 10
\ N
[e]
OH
(0]
1281 771 3,12 1
F
S
N7 N OH
o) « | g
282 (j o 794 2,89 1
N\(N N
<\\4N Q
FE
F
Yo
o NI X H OH
283 (j \%NJ\N/ o 750 2,85 1
N
N=(
<\\//N s

209

209/295



43446

210/295

[0287]
[Bang 48]
Hop chat p , Thoi gian lvu | Diéu kién | Hoa hoc
s6 Cau tao hoa hoe (M+H] (i) | LC/MS | lapthé
N r
F o]
. NI X u OH
1-284 NJ\N’ 0 575 2,66 1
o]
OH
(0]
1-285 811 3,19 1
F
JF
1-286 811 2,99 1
1-287 611 2,74 1
(0]
\F
F (0]
. )Nl\\ H OH
1-288 P 641 2,8 1
F><F NN
o)
OH
1-289 © 729 1,82 10

210



43446

211/295

[0288]
[Bang 49]
Hop chét £ ) Thoi gian lvu | Didu kién | Héa hoc
56 Cau tao hoa hoc IMHHL iy | LoMs | tap thé
OH
(o]
1-290 756 1,76 10
F
F Fo
OH
N7 N
o} « | 5
-291 /=Q y ™ 753 1,61 9 b
_~N_ ~ N
N
Fg
F
F
F Fo
OH
N7 N
0 « | 5
N
1-292 /=Q | 753 1,61 9 b
N, ~ N
N
Fg
F
F
F Fo
N7 | H OH
1293 O O ANy 0 647 1,79 10
(o]
F
F (o]
o NI N H OH
1-294 (j %NJ\N/ 0 730 2,57 1
N
N=(
<\\//N o

211



43446

212/295

[0289]
[Bang 50]
Hop chét ]’ . Thoi gian lwu | Diéu kién | Hoa hoc
s Cautao héa hoc (M+H] (hit) | LC/MS | lapthé
\_F
F (o]
OH
(¢]
295 820 1,26 10
OH
(0]
296 768 1,85 9
\or
F i OH
NZ N
0o Ul
297 Q N 779 1,57 9 c
N
\,/S
7% §§
P
\oF
F (e]
1-298 N N| > H . 732 1,87 1
-2 ) a
(»\/N N)\N/ °
N
[e]
N or
F o)
F 4 F OH
0 A
299 AP 0 637 2,88 1
e}
\or
F (o]
NTX N OH
300 @0\% LS "3 760 - 2,83 1 b
N
N=(
<\\//N 0

212



43446

213/295

[0290]
[Bang 51]
Hop chat p . Thoi gian lwu | Diéu kién | Hoéa hoc
6 Cau tao hoa hoc MHHT | ohay | Loms | 1ap thé
OH
O
301 785 2,69 1
O
F
o /]<
P ~~_OH
1302 Q g N 730 1,66 9
OH
O
303 806 1,87 9
\r
(o]
F
p OH
o N I N
N O
304 . (j o 784 1,78 10
3N N
F
F
F
\r
(0]
F
OH
NZ N
o] - | 8
N
305 Q " 814 1,96 10
N=(
S\\//N § )
Cl F
F

213




43446

214/295

[0291]
[Bang 52]
Hop chét P , Thoi gian lwu Piéu kién| Héa hoc

s Cau tao hoa hoc | ML Vehay | LomMs | lapthé

\F
F [e]
I Nl N N OH
-306 717 2,69 1 a
N§<N N)\N/ °©
B
o)
N r
E [e]
T NN OH
307 J AN o 625 2,82 1
o]

1-308 797 3,01 1

1-309 721 2,96 1

310 756 2,92 4

311 752 2,88 4

214



43446 215/295

[0292]
[Bang 53]
Hop chét z . Thoi gian leu Piéu kién| Hoa hoc
& Cau tao héa hoc [M+H] (phit) LC/MS lap thé
-312 756 2,8 4
-313 755 3,07 4
314 751 3,19 4
-315 762 2,92 4
-316 806 2,92 4
1-317 752 2,6 4

215



43446

216/295

[0293]
[Bang 54 ]
Hop chét £ . Thoi gian lwu | Diéu kién | Héa hoc
s6 Cau tao hoa hoe [M+H] (hit) | LC/MS | 1ap thé
OH
(0]
-318 767 3,06 4
OH
1-319 0 743 1,87 9
\F
F i OH
’d
o LT R
\N (0]
1-320 @ I 751 1,53 9
O’,? N
(o]
Fg
F‘
\_F
F i OH
-
o N\| N I
321 . (j " 766 1,25 10
N N
F>\/
F
F
\r
F (@]
o N7 | g OH
N (o]
1-322 Nt(\/ r N 725 1,57 10
Fg
F

216



43446 217/295

[0294]
[Bang 55]
Hop chat £ . Thoi gian lwu | Diéu kién | Héa hoc
9 CAu tao héa hoc M+H] U('p?:zt") L LoMS | iap thé
1-323 676 1,48 10
-324 731 1,77 9 c
-325 768 2,82 4
326 768 241 4
1-327 805 3,08 4
1-328 741 2,72 4

217



43446

[0295]
[Bang 56]
Hop chat p . Thei gian Iy | Didu kién | Héa hoc
56 Cau tao hoa hoc MHHL 1 ohay | Loms | 1ap thé
OH
1-329 © 806 2,88 4
OH
(o]
1330 758 2,89 1 b
OH
(@]
1-331 758 3,06 1 b
F
F Fo
OH
NZ N
o | H
332 (j SN © 752 2,62 1
N\<N
<\\//N ©
F
F Fo
o NI N H OH
NJ\N/ ©
-333 9 775 2,08 1 a
N=
<\\//N %
O

218




43446

219/295

[0296]
[Bang 57]
Hop chét £ . Thoi gian Iy | Diéu kién | Héa hoc
s6 Cau tao hoa hoc (M+H] ehat) | LCMS | lapthé
OH
0
-334 740 2,81 1
OH
o
-335 789 3.1 1 b
OH
o)
I-336 762 2,99 4
\
N
OH
0
I-337 762 3,01 4
Vi
N
OH
o)
-338 763 2,82 4

219



43446

220/295
[0297]
[Bang 58]
Hop chat £ . Tho gian luu | Diéu kién | Hoa hoc
6 Gau tao hoa hoo MHT ) onay | Loms | iap thé
OH
O
339 763 3.00 4
OH
O
340 763 3.00 4
V4
N
OH
o
341 798 1,72 9
F
o
H N7 l N OH
342 Q\F’i\ e 1o 712 1,44 10
&o
(e}
F
-y 0
\N N7 | N OH
1343 Q\( e o 690 1,45 10
(o}
e}

220



43446

221/295

[0298]
[Bang 59]
Hop chat p ) Thoi gian lvu | Didu kién | Hoa hoc
sé Cau tao hoa hoc (M+H] (hat) | LC/MS | lap thé
\r
\N N7 | N OH
1-344 Q\s; N 726 1,57 10
do
o]
\r
F i OH
-
0 N\ | ﬂ 5
N
345 O - 797 1,81 9
\ N < )
F F
F
OH
(0]
1-346 731 1,62 9 a
F
o
. N7 I N OH
1-347 ' N/k\N H o 637 1,69 9
(o]
F
o
o N7 | N OH
1-348 @ A o 649 1,76 9
(e}
\F
F (o]
\ N7 N OH
- H 716 2,68 1
-349 N#N " )\\N 0
<\\//N
e}

221



43446

222/295

[0299]
[Bang 60]
Hop chét p . Thoi gian luu | Diéu kién | Hoa hoc
6 Cau tao héa hoc [M+H] (phat) LC/MS lap thé
OH
[e]
1-350 719 3,17 1
N F
F (o]
NG l N OH
1-351 N e oo 706 1,87 1
ol
N
[e]
\_F
F (0]
N7 N OH
1352 GC; N )\\N| Ho g 696 1,89 1
(o]
e}
\F
F i OH
(o] N7 l H
1-353 N N)*N © 747 1,38 9
)
N=(
<\\//N 0
\_F
E (0]
N7 N OH
o . H S
-354 g N 792 1,39 9
EN
F
F F
F
F
F Fo
O YN
@S
1-355 r N 679 1,85 10
N
F ;
F

222



43446

223/295
[0300]
[Bang 61]
Hop chat £ . Thoi gian lwu | Diéu kién | Héa hoc
s6 Cau tao hoa hoc (M+H] (phit) | LC/MS | lapthé
F
F Fo
OH
N NN
~ Sy )
1-356 O $ | 695 1,19 10
Fj ;
F
F
OH
N7 N
st a il
1-357 y Y | 703 1,65 9
F‘< ;
F
F
F Fo
OH
0 N= I N
\N O
1-358 05 S I 703 1,69 9 a
Fj ;
F
OH
(6]
-359 795 3,24 1
R\ F
F (@]
j‘\/ | H OH
1-360 (\N NS 0 733 1,97 1
N
=
<\\¢N o

223
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224/295
[0301]
[Bang 62]
Hop chat < . Thoi gian luu | Diéu kién | Héa hoc
<6 Cau tao hoa hoc [M+H] (oht) LC/MS lap thé
F
F Fo
o N‘ N H OH
3 Ky T
1-361 N \(N 815 2,08 1 a
N)\ N
<
F
F
o
o NI X H OH
1-362 (j N*N/ 0o 761 2,4 1 a
N\(N
o
F
F Fo
P OH
k¢ N
~ \N (@]
1-363 Q $ | 786 1,26 9
e
b
%
F
F Fo
N N OH
° A J H 5
1-364 (j N~ N 790 2,53 1 a
N
N
F
F Fo
o )NI\\ N OH
365 (j N7 N ° 800 2.86 1
N N
§<
S\\aN 0=S;
F ke

224



43446

225/295

[0302]
[Bang 63]
Hop chét % i Thoi gian lwu Piéu kién| Hoa hoc
b Cautao hoa hoo MHL | enay | Lems | lap thé
F
F
(0] N~
NS
-366 / I N 727 1,6 10
_N N
N
I
F
F
OH
367 0 745 1,67 9 a
OH
o
368 751 1,72 9
\F
F i OH
7
o] N\ | ﬂ 5
1369 N 820 1,67 10
N
N
uw Q
\ N
..
\r
F i OH
X, (e}
1370 Q N 824 1,57 10
N
i
F
F F
F

225



43446

226/295
[0303]
[Bang 64]
Hop chét £ . Thoi gian luvu | Diéu kién | Héa hoc
<6 Cau tao héa hoc [M+H] (phit) LC/MS lap thé
\_r
F i OH
’
F o N\ I H I
-371 d r N 798 1,76 10 c
N N
N=( :
<\\//N
FE
\_r
. o
~ OH
N o N%)kﬁ
I-372 =N ﬁ NI 740 1,58 10
FQ
F
1373 \7/N Qj/k 784 174 9
FQ
F
\_F
F 0
N7 N OH
FXF/ ,\O\Qj/k\ | H g
N
I-374 N 770 1,75 9
=
Fg
F
\_F
. o
. N OH
F. F ~ o)
N
I-375 X/N/:j \% 770 1,75 9
FQ
F

226



43446

227/295

[0304]
[Bang 65]
Hop chét x . Thoi gian leu Didu kién | Hoa hoc
s Cau tao hoa hoe (M+H] (hit) | LC/MS | lapthé
F
F Fo
OH
N7 N
0 < UoH ]
1-376 N 812 1,95 10 c
N N
N=(
O
F F
F
377 \\]/N Qj/L 784 1,74 9
F- ;
F
F
o
2 OH
o LT N
N
1-378 Q Y l 764 1,82 9 c
/N
F o)
\
F
o
Z OH
o} N\ | ﬁ 3
1-379 (j 7N 720 1,85 9
N N
! 4
F
F
F (e}
o N H OH
I-380 (j \%NJ\N/ 0 728 3,34 1
N
N=(
<\\//N
F
o
E o Nl SN H OH
381 Ffr %NJ\N/ 0 655 2,81 1
F
[¢]

227



43446

[0305]
[Bang 66]
Hop chat £ ) Thoi gian leu | Didu kién | Héa hoc
s6 Cau tao hoa hoc (M+H] (phit) | LC/MS | lap thé
F
F Fo
0 e |
1-382 (j A7 0 736 3,32 1
F
E N
F
F
FRLF &
o /N“\\ u OH
Z (o]
1-383 (j NTON 750 3,53 1
NQ(N
S
F
F
P o
o N N OH
-384 (j N)LN/ H 5 738 2,8 1
F
E N
F o
F
o
OH
N7 N
o} « | Ho
1-385 q N 812 1,91 10 f
N N
N=(
o O
F F
F
F
o
OH
NZ N
o} L
-386 7N 812 1,92 10 f
NQ(N N
S\\//N
F FQ
F
F
-y o
o N7 I H OH
X (0]
387 [,j \Q]/LN 770 1,71 10
N:( N
F F
F

228
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43446

229/295
[0306]
[Bang 67]
Hop chat < . Thoi gian lvu | Diéu kién| Hoa hoc
58 Cau tao héa hoc MHHL L onay | Loms | iap thé
\F
F (0]
. NN OH
N (0]
388 7/F\/ Nd \QE/kN 756 1,72 10
F N
F
F
OH
(o]
389 755 1,8 9
OH
(o]
-390 755 1,82 9
OH
(0]
391 794 1,83 9 b
\r
F i OH
NZ N
0 N | g
1392 ( g 794 1,82 9 b
N=( :
<\\//N
F
F

229



43446

230/295

[0307]
[Bang 68]
Hop chét £ . Thoi gian luu | Diéu kién | Héa hoc
s6 Cau tao hoa hoc MEHL ) onay | Loms | tap thé
F
o
o NI N {:“ OH
1-393 (j N)\N/ o 744 2,33 1
N
oai
F
F
F F "o
o N7 ' ﬁ OH
1-394 (j N)\\N 0 750 3,35 1
N
N=(
<\\¢N
F
F F Fo
o N7 | u OH
395 (j Ay 0 750 3,42 1 f
N
N=(
<\\//N
F
F (@]
o Nl N u OH
-396 (j o © 746 3,55 1
\(N
OH
(0]
397 779 3,2 1 b
OH
(0]
-398 779 2,98 1 b

230



43446

[0308]
[Bang 69]
Hop chéat p . Thi gian luu | Diéu kién| Héa hoc
s Cautao hoa hoc (M+H] (phat) | LC/MS | lap thé
F
Ao
N N OH
1-399 rQO y )LN/ H § 695 3,24 1
(6]
F
F (6]
o /’i‘l\\ H OH
(o]
1-400 (j NTNT 740 2,19 1
N
H
F
F
F (e}
o Nl N ﬁ OH
401 Q A7 0 691 3,19 1
(o]
F
(o
o N= )Nl\\ u OH
(o]
402 (j \_/ N 753 3,6 1
N§(N
F
F
F Fo
p OH
0 LN T
1-403 i N 798 1,85 9 c
F\/\/N N
F
F
F
o
y OH
o} N\ | ” 3
N
1-404 ( o 794 1,84 9 b
N=(
W O
F
F

231
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[0309]
[Bang 70]
Hop chét £ \ Thoi gian lvu | Diéu kién| Héa hoc
<& Cau tao hda hoc [M+H] (phit) LC/MS iap thé
F
o
OH
0 QR
X, (o]
-405 r N 794 1,83 9 b
N N
N=( :
<\\//N
F
F
Nja)L ; %
1-406 \Qj/k 796 1,55 9
F~/\/ Q
N r
F i OH
o NN
\N ()
1407 ‘{rj Y | 810 1,75 9
N
S\\éN F
F F
\r
F i OH
’d
o} N\ | 'ﬁ{ 5
408 ; (j N 834 1,9 9
F N N
szl\/ f
F
F
F
F
\F
F i OH
0 N: | ﬁ 3
409 (j N 816 1,76 9
F. F N N
FQL/ :
F
F
F
[0310]

232
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233/295

[Bang 71]
Hop chét P . Thoi gian luu Piéu kién| Hoa hqc
sé Cau tao hoa hoe (M+H] (ohity | LCMS | lapthé
N or
F (0]
N7 N OH
o) < | H 5
410 (j N 750 1,76 9 a
N N
N
//
. 0
l-411 \Qj)\ 797 1,69 9
N
\F
NZ N
0 X l H (o]
412 Jj N 764 1,45 10 b
N N
F ;
F
\F
NZ N
0 « | Ho 8
413 ;j N 764 1,56 10 b
N N
F ;
F
1,83,
414 Qj/k 798 o4 10 c
F\/\/ ’
F
F

233
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234/295

[0311]
[Bang 72]
Hop chét £ i Thai gian leu Didu kién| Héa hoc
56 Cau tao hoa hoe MHHL ) hay | Loms | 1ap thé
415 \Qj/k 792 1,36 9
Nji)( QOH
(e}
416 >\\Qj/k 805 1,31 10
Nja/k ; %
417 /\Qj/k 791 1,18 10
F Fg
F
\r
F 0O
o} NP | N OH
X (o]
418 (:; N 797 1,62 10
F;\/N N
F
F
N r
F i OH
‘d
o N\ | N 8
-419 r N 737 1,82 10
F N
F :
F
F

234



43446 235/295

[0312]
[Bang 73]
Hop chét P . Thoi gian lvu | Diéu kién | Hoa hoc
56 Cau tao hoa hoc ML oy | Loms | lapthé
\F
F i OH
d
0 QL
1-420 (j N 803 1,85 9
S—(N N
Se
F
F
N or
F i OH
o} N\/t H J
1-421 (j N 750 1,94 9
N N
N=(
o)
F
\F
NZ N
o \Nl H (0]
|-422 F (j I 780 1,31 9
F7|\/N N
F
F
N F
F i OH
’d
0 N | ﬂ
\N (]
423 O ) 792 1,89 9 b
n=(
O
F (0]
\
N F
NZ N
1424 Q N ’ 792 1,85 9 b
“=(
i )
F
O\

235



43446

236/295

[0313]
[Bang 74]
Hop chét P ) Thoi gian Iru | Diéu kién | Héa hoc
sb Cau tao hoa hoc MHHL 1 onay | Loms | 1ap thé
F
0
P OH
o TN
N
l-425 g\/O Y | 774 1,2 9
F
F
F
F
F Fo
OH
0 N
/\/ \N (o]
1-426 N I 738 1,35 9
il
F Q
F
F
F
o
P OH
0 QLR
1427 Q 7N 806 1,29 10 b
N
E N
"
F
Y0
P OH
o} N\l H ]
N
1-428 g Y | 769 1,9 10 c
F
FF Q
F
F
F
Yo
OH
NZ N
o) « | Ho
-429 0 (j r N 790 1,24 9
& :
F
F
F

236



43446

237/295

[0314]
[Bang 75]
Hop chat £ , Thoi gian lwu | Diéu kién | Héa hoc
o Cautao hoa hoc MRl | 0G| Lo | lap thé
N oF
. o

N N
o} L
1-430 (j N 752 1,81 10 a
N F.C

0 « | 5
431 (j N 764 176 9
N N

F o)

X H o]
1432 . (j N 815 19 9
N N

N
|
N»\Qj/L\N !
-433 Q | 811 1,63 10

OH
(@)
1-434 787 3,07 1 b
F
Y0
n NE | N OH
1435 <N\=/< e o 650 141 9
LN

237



43446

238/295

[0315]
[Bang 76]
Hop chét < . Thoi gian leu | Diéu kién | Héa hoc
s6 Cau tao hoa hoc [M+H] (ehat) | LC/MS | lapthé
F
F Fo
H N7 | N OH
1-436 - N)\\N Ho0 717 1,67 9
FoF o
N oF
F i OH
NZ N
O\Qj/k\ /N
N
1-437 Q Y | 804 1,8 9
=
S\\¢N
F
(o)
F
FLF o
N N OH
© A J "o
438 Q NTON 744 2,4 2
N
-
F
N oF
F i OH
0 NN
-439 N)*N © 750 3,44 1
N F
N=(
L
F
F [e]
o N N OH
1-440 (j N)'\N/ H 5 732 3,29 2
F
E N
F
F
F [e]
o N N OH
1-441 (j . )LN, H o 796 3,34 2
F
F
F N F
F

238



43446 239/295

[0316]

[Bang 77]

[M+H] Thoi gian lwu | Diéu kién| Hoéa hoc

Hop chét p
(phut) LC/MS 1ap thé

p C4u tao hoa hoc
SO

R F
£ o
o )NL N H OH
1-442 F P> o} 669 2,86 1
N7 N
o]

F
N- o
\ N7 N7 °©

|-443 Q

740 2,4 2

|
l-444 (\N N)\N/ 0 745 2,89 2

H
X 0]
N 1,84,
445 \OQ ] 745 186 10 c

o N l N
X, (0]
1446 (j \QE/kN 770 1,78 10
N N

N oF
F i OH
’d
o NTON
X, (0]
1447 (j 7N 757 1,88 10
NQ(N _ N

239



43446

240/295

[0317]
[Bang 78]
Hop chat £ . Thoi gian lvu | Diéu kién | Héa hoc
56 Cau tao hoa hoc IMHHL | ohay | LoMS | lapthé
\r
F i OH
-
o LR
448 Q Q& N 812 1,83 9
F. N
YN < />
FF
P
N F
F i OH
NZ N
0 « | Ho
449 . (j g 798 1,85 9 a
F\/\<N N
F
F
R\ F
F (0]
o N7 | N OH
X [e]
1-450 O 7N 812 1,85 9
R N
F. N
SN Q
FF
FE
\F
F i OH
NZ N
o} Sy | 5
451 F%N/d I 778 1,41 9 c
OH
(0]
452 791 1,35 9

240



43446

241/295
[0318]
[Bang 79]
Hop chét £ . Thoi gian lwu | Diéu kién | Hoa hoc
<6 Cau tao héa hoc [M+H] (phit) LC/MS lap thé
F
F (0]
(o] N N OH
453 (N " ,ILN/ H o 741 2,85 2
N
N=(
L
\r
9 F i OH
N/I N
\N H (o)
l-454 Y | 633 2,89 1
F e
\_F
F i OH
’
/o N\ l u (0]
1-455 Q@ N 633 2,9 1
Ff ;
F
\_F
F (0]
o /N'k\ H OH
~ (0]
N N
1-456 Q/ 800 3,61 1
Q
_N
T
F
\r
F [e]
N7 N OH
o A J "5
N N
1-457 /O/ 800 3,57 1
Q
_N
T
F

241



43446 242/295

[0319]

[Bang 80]

Thoi gian leu | Diéu kién | Héa hoc

Hop chét £ X
: Cau tao héa hoc [M+H] (phit) LC/MS lap thé

so

F
F Fo
HO o NT N OH
I-458 F%\/ N)'\N/ H o5 685 2,59 1 a
FF
[¢]
F
F%F/?L |
OH
F N N
(0]
459 —/ AF oo 637 2,71 1

F

0
N F
F (o]
N N OH
0 A J Hog
1-460 Q/ NN 772 3,57 1
¢
_N
T
F
R\ F
E o]
N7 X N OH
© A J Hog
1461 Q NN 772 3,54 1
Q
N

~7

F

. F
F (o]
N N OH
(0] /Ik _ H 5
1462 O NN 730 2.36 1
EN\"
F
F

F
FLF o
NTX H OH
1-463 AN 0 731 2,14 2

()

242



43446

[0320]
[Bang 81]
Hop chét p ) Thoi gian luu | Didu kién | Hoa hoc
6 Cau tao hoa hoc MHHL | ohaty | LoMS | tap thé
F
F (0]
NI N H OH
1-464 (\N N/'\N/ 0 727 2,21 2
N
N=(
<\\¢N
F
F (0]
o N H OH
465 (j AN 0 734 2,74 2
F
E N
F o)
F
o
F e 0 e ok
1-466 F\/\/O\%?l )LN/ H o8 641 2,8 1 a
F
(6]
F
F j i OH
N N
1-467 © y /“\N/ H 5 724 2,77 1 a
O
F
F o
F
o
o N7 | H OH
468 (j \QTK\N 0 758 1,9 10
N N
/ \ /)
F
F
F Fo
~ OH
0 N | ;'i
\N e}
-469 Q Y | 784 1,92 10
'~
F

243
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43446

244/295

[0321]
[Bang 82]
Hop chét 5 , Thei gian luu | Diéu kién | Héa hoc
s6 Cau tao hoa hoc (M+H] (phi) | LC/MS | lapthé
F
F Fo
o N7 | H OH
1-470 (j \%N ° 784 1,85 9 a
N\<N N
S\\//N
F F;é,:
F
F Fo
=N N N OH
1471 22 N)\\N‘ Ho g 674 1,62 10
N
e}
F
F Fo
=N W7 N OH
M7z | E Y N N)%Nl Ho g 760 1,63 10
AN
F
(o]
F
FLF o
o NI SN ﬁ OH
473 (Dd \%D\I/]\N/ ° 776 3,38 2
F
. N
F
F
F Fo
N N OH
1474 (jo \ )'\N/ H 5 722 3,22 1
F
AN
F
FOF
D g
N7 N OH
° PN LA
1475 Q N©ON 772 3,49 1 a
N‘/
(o]
F7D/
F

244
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245/295
[0322]
[Bang &3]
Hop chét £ . Thoi gian Iuu Diéu kién | Hoéa hoc
6 Cau tao hoa hoc IMAHL oy | Loms | tap thé
\_r
F O
N N OH
1-476 o-N " )'\N/ Hoo 730 3,59 1 b
k0
F
\_r
F O
N7 N OH
477 o . A7 H o 702 3,46 1 b
F
\_r
F i OH
‘d
o] N | N
N o}
478 Q N 757 1,88 9 b
D‘\o N
F’<;
F
E
R F -
F i OH
] N\/ | N j)
479 O N 810 1,27 9
. N ’
"
0
F F
F
\_F
F i OH
0 NZ I N
\N (0]
-480 Q o 757 1,88 9 b
D\o
Fg
F

245



43446

[0323]
[Bang 84]
Hop chat £ . Thoi gian lvu | Diéu kién | Hoa hoc
s Cau tao hoa hoc IMEHT | onay | Loms | lap thé
e F
(0]
OH
NZ N
(o) < | H 5
1-481 O 7N 788 1,34 10
A N
N\
F—p
F F
F
F
F
F
N N; ;OH
-482 o P L 718 2,28 1
N N
O
F
\F
F [e]
O N N OH
| H
1-483 F/—~N AN 0 682 2,48 1
H
X
[e]
FLF
O
o N N OH
484 g o 742 2,23 1
O
N
F
F
o
o N u OH
1485 (j WA 0 726 2,37 1
N
uf
\F
E o
o NI N H OH
1486 (j N © 750 3,56 1 a
N\(N
S\\//N
F

246
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43446

[0324]
[Bang 85]
Hop chét £ i Thoi gian lwu Diéu kién| Héa hoc
s Cau tao hoa hoc [M+H] (hit) | LCIMS | 1apthé
F
F Fo
o N ” OH
1-487 (j NJ'\N/ © 736 3,36 1 a
F [N
F
F
F Fo
o N N OH
1-488 rQ N)'\N/ H 5 681 3,17 1
(0]
F
F Fo
oS )Nl\\ H > 670 2,8 1
1-489 . { P 3 ,
/NN
X
o]
F
F Fo
(0] N N OH
1-490 N g oo 708 2,52 1
FF
o]
F
F Fo
(o] N N OH
491 N AN H o 676 2,47 1
-
F
o]
F
F Fo
o N H OH
|
492 (j \%TJ\N/ © 751 2,52 1
N
O=<"\j

247
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[0325]

[Bang 86]

Hop chat

P [M+H] Thoi gian leu | Diéu kién| Héa hoc

Cau tao hoa hoc (hity | LC/MS | lapthé

E
F

OH

F (o]
NZ N
e} ‘ H
1493 (j S ° 772 3,09 1
F
el N
F
FE .
F
F Fo
o i/ | N OH
(o]
1-494 N7 SN 722 3,23 1
h‘j %
N=(
L
F

OH
1-495 o o 708 3,22 1
_
-~
F
N or
o
F
OH

X H fo)
1-496 O N 744 14 9
; N

H
497 O N 0 714 1,28 9
o N

H
\N (0]
-498 O \ 798 1,24 9

248
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249/295

[0326]
[Bang 87]
Hop chét P \ Thoi gian lvu | Diéu kién | Hoa hoc
6 Cau tao hoa hoc [M+H] (pht) LC/MS lap thé
F
F Fo
N7 N OH
0 < bow g
499 O N 758 1,22 9
\ N
N\
-
F 0
F
FLF o
o NI SN u OH
500 Q N ° 744 2,49 1
N
=
F
F
FLF o
o N ” OH
1501 O WA 0 720 2,98 1
N
N\%N
F
F Fo
o )N'\\ H OH
(6]
502 (j NN 730 2,29 1
N
F
F
F (e}
e N?%/ku o
1-503 (j L © 749 2,94 1
N\<N
S\\//N 0
F
F
F Fo
(e} N N OH
| N
1-504 ¢\ N ° 763 3,07 1
L
N=(
S\\//N
F

249



43446

250/295

[0327]
[Bang 88]
Hop chét . ] Thoi gian leu | Digu kién| Héa hoc
<6 Céau tao hoéa hoc [M+H] (pht) LC/MS lap thé
N oF
E (o]
(0] N'\ u A OH
1-505 (N N)\N/ © 749 3.00 1
L)
F
1-506 O \% 742 2,13 1
F
F Fo
P OH
o TN
1-507 O N 746 1,25 10
N
F -0 &
F
F
F Fo
P OH
0 N
1-508 O N 746 1,25 10
o N
F —0
F
Nja)L ; :2]/
1509 \QE/L 774 1,34 10 e
F
F
F
F
F Fo
P OH
o TN
510 O 6 N 774 1,33 9 e
N
P
F
F
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[0328]
[Bang 89]
Hop chat £ 3 Thoi gian lvu | Diéu kién | Héa hoc
b Cau tao hoa hoc IMEH] | onay | Loms | iap thé
I-511 783 1,77 10
-512 779 1,26 10
-513 713 1,27 10
-514 791 1,3 9
515 763 1,42 9 b
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[0329]
[Bang 90]
Hop chét < . Thovi gian luu | Diéu kién | Héa hoc
s8 Cau tao hoa hoc ML ohaty | LoMS | tap thé
F
OH
N7 N
Oy T
516 | R Jj ] 778 1,31 9 b
>XOn

e

F

| e O |||

rEF
O
R F 0 N%/LN
518 F&ND’ \%'/\I/H\N/ HO;—OH 799 236 ;

N r
F 0
1-519 (j NN Y 721 2,99 1
Q0
\F
F o}
AL e

1-520 N 757 3,39 1
N

N=
j\fw
N=

1-521 (j
N
\\\\/N

F
o
N N OH
0\% LS oo 693 3,03 1
N
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[0330]
[Bang 91]
Hop chét P . Thoi gian lwu | Diéu kién| Héa hoc
6 Cau tao héa hoc [M+H] (oht) LC/MS lap thé
F
o
o NI N H OH
1-522 (j N*N/ © 762 3,45 1
N\(N
S\\&N
=0
F
o
o NI SN H OH
1-523 N/'\N/ ° 732 3,26 1
N
N
!
N
F
FLF o @
1524 0 A e 736 2,42 1
N
\—N
AT S
F
NP @
N7 N
o | H OH
525 N O NN d 736 2,42 1
L
F\=N
F
F o
o Ne N H OH
526 (j L A 0 735 2,62 1
E N
F o
F
F (0] gr j
OH
N
O )|\ H
1-527 rg NN o 693 2,7 1
(0]
@]
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[0331]
[Bang 92]
Hop chét 2 . Thei gian lwu Didu kien | Hoa hqc
6 Cau tao hoéa hoc [M+H] (pht) LC/MS lap thé
1-528 691 2,44 1

F
OH
N7 N
O I H
(j NJ\N/ (¢]
N
5%
N/

R

F

F
F (0]
o Ni\ N OH
529 (j e oo 748 2,22 1
N
F o

F
F

e F
(o]
P OH
(¢} N\[ ﬂ 3
1-530 O N 710 1,26 10
4N
ni

1-531 754 1,46 10

R\ r
(0]
;%)kN o
(@] H
O ‘Qj/k\N 0
]
. N
o f
F

e F
o
o N X N OH
1-532 (j N/I\N’ o 722 1,95 1
00\/'\]
o)

F
F O
o NI N OH
533 (j A? o 756 2,14 1

F

N
X

]
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[0332]
[Bang 93]
Hop chét £ ) Thoi gian leu | Didu kién | Hoa hqc
<5 Cau tao héa hoc [M+H] (phit) LC/MS lap thé
F
o
o Nl N H OH
1534 (j N © 736 3,15 1
N
/N‘
NYO
F
F (o]
o Nl X N OH
N/I\N/ ©
1-535 \ 802 3,43 1
N=
NS
FIF
F
F
F (e}
o NI N ﬂ OH
536 (j . © 802 353 1
N~(N
F N=
FMN,S
F
F
o
o /N&\ ” OH
(o]
537 NTON 762 35 1
N
N
!
N
-0
F
F (0]
N N OH
0 A J "G
1538 Q NTON 756 2.24 1
N
& %
FF
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[0333]
[Bang 94]
Hop chét £ A Thoi gian lwvu Biéu kien| Hoa hoc
56 Cau tao héa hoc MHHL i) | LoMs | tap thé
F
F (o]
N N OH
° A J Hog
1539 Q NTON 754 281 1
.
FE
F
F o]
o )NI\\ ” OH
~ 0
540 Q NN 754 2,77 1
.
FE
e F
(o]
o )NI\\ N OH
1-541 Q NN ° 756 2,24 1
N
& %
FE
F
F (o]
o N7 | ” OH
542 - %NJ\\N o 720 2,71 1
N
N=(
S\\//N o
F
F
-y o
OH
NZ N
O L
1-543 Q N 714 1,25 9
< N
|
) 4
F
\_F
o
o N7 I H OH
|-544 (j \QE/K\N 0 702 1,21 9
F
N N
F
ﬁ\/ 4
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[0334]
[Bang 95]
Hop chét 5 . Thoi gian leu | Diéu kién| Hoéa hoc
<6 Cau tao hoa hoc [M+H] (ohit) LC/MS lap thé
F
o
P OH
0 LR
1-545 O o N 793 1,34 9
N
s
F F
F
(F
(0]
P OH
o LT NI
1546 O g N 788 1,28 9
PN\C
F
F F
F
F F
[0}
Z OH
o LN
547 O 7N 754 1,14 9
R N
g
F‘p
F o
F
F [e]
o N N OH
H
1548 (j o7 0 730 2,15 1
PN
o]
F
F (0]
o )N‘\\ N OH
1549 'p NN © 774 2,39 1
N
F~/\/ o
F
F
F (0]
o N N OH
A J "o
1550 ‘9 NN 772 2,96 1
F
N
F
T
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[0335]
[Bang 96]
Hop chét £ . Thoi gian luu | Diéu kién | Héa hoc
b Cau tao héa hoc IMHHL | ohay | LoMS | tap thé
E F
(o]
OH
NS
o AjS/L” !
551 (j N7 N 742 224 1
N
F
F
F (@]
NN ; ;OH
(0] /t _ H
1-552 O N7 N 0 748 2,21 1
el
0
F
F (0]
NN ; ;OH
O )|\ _ u
1-553 NTON 0 762 2,88 1
F\( "\')\ \
=\ m\
o]
F c
N "Il/
I-554 O 760 2.00 1
e F
(0]
o N=— )NI\\ H OH
(e}
555 O /v 741 2,46 1
N
T
F
E
. :
F (o] ;a
7, _OH
N A 4
O~ )N'\ H (I)f
I-556 O /NN 759 2,29 1
N
T
F
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[0336]
[Bang 97]
Hop chét : . Thoi gian lwu | Diéu kién | Héa hoc
s6 Cau tao héa hoc ML ohaty | LoMs | 1ap thé
F
F o)
o N=— )NI\\ H OH
(0]
1-557 (j WiVt 747 3,51 1
N§<N
S
F
F
F Fo
0 N /']\II\\ ” OH
\ z 0
-558 (j ¢NTN 751 3,54 1
N:{N
S
F
F
F (o]
N N OH
1-559 0 AL Moo 716 2,08 1
ge
O
1-560 734 2,81 1
\7/@ % h
561 X, O % %)\ 720 2,74 1
F
F (e}
N N OH
:‘o /lk Pz H (o]
I-562 N™ °N 747 2,94 1
N
F
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[0337]
[Bang 98]
Hop chét £ , Thoi gian lwu Piéu kién| Hoa hqc
s Cau tao hoa hoc ML onay | Loms | lap thé
F
F (e}
o N7 N OH
1-563 Q N/“\N/ H 05 716 2,99 1
N-N
N,
ek
(0]
o N H OH
1-564 (j AN o 724 2,14 1
N
SN
F
F (e}
N N OH
565 (jo A7 oo 718 3,25 1
F
F N
F
F
F Fo
o N N OH
1-566 FXF, N)'\N/ oo 708 3,22 1
iy
F
F [e]
o N7 ! H OH
567 \ \%N 0 742 1,23 10
N
N
S
F
e F
(e}
OH
N N
(o) -« | H S
568 O Q& N 770 1,32 10 e
N
N
F
F

260

260/295



43446

261/295

[0338]
[Bang 99]
Hop chat £ , Thai gian lwu | Diéu kién | Héa hoc
<5 Cau tao hoa hoc [M+H] (phit) LC/MS lap thé
F
F (]
P OH
K TR T
1-569 Q N 742 1,22 9
N
N /
S
F
F
F (o]
/ ; ;OH
.«*O N\ | ” [e)
1570 Q N 740 1,36 9
N
N
D
F
F
F (o]
P ; ;OH
.\Q\Qj/Nk\ A
N
1-571 Q Y I 770 1,3 9 e
N
D
F
F
F
F (0]
P OH
:‘o N\ | ” (¢]
1-572 Q N 754 1,18 9
N
FN
F
F o]
F
o
N OH
R NZ N
1-573 F N 806 1,75 10
F}Q/N \ I
OH
(0]
1-574 757 1,23 10
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[0339]

[Bang 100]

Hop chét Thoi gian Iy Diéu kién| Hoa hoc

6 Cau taohoa hoo ML enay | Loms | i tné
OH
o}
575 743 13 | 10
R\ r
F (e}
OH

1-576 (j Sy R0 734 1,16 10
RN -

577 745 1,25 10

X H (o]
1578 (j N 746 1,15 10

@)

I-579 773 1,33 10 e

. N |
1580 Q \ I 794 1,24 10
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[0340]

[Bang 101]

Hop chat 5 . Thei gian lwu | Diéu kién | Héa hoc
b Cau tao héa hoc [M+H] (pht) LC/MS lap thé
OH
(e}
581 745 1,24 10
1-582 797 1,25 10
o g
583 . (j N 776 1,26 9
F7|\/N N
.
F
OH
(o]
584 773 1,33 9 e
N oF
F i OH
N7 N
(¢] « | 8
1585 N 746 1,21 9
N
N /
e e
F
e F ; a
(0]
OH
0 NN
586 Q NSy ° 742 2,07 1
N
F~p [e}
F
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[0341]

[Bang 102]

264/295

Hop chét £ . Thoi gian lwu | Digu kién| Héa hoc
b Cau tao hoa hoc [M+H] (pht) LC/MS iap thé
e £
jai
OH
N N
O | H
1-587 (j N o 748 3,06 1
N\(N
F
e F
(@]
OH
NN
(O AF T
1-588 (j NN 734 35 1
N
N<(
S\\//N
F
F
F (0]
NN OH
-589 (jo A2 Moo 720 3,28 1
F
E N
F
e F
(0]
A J H g
I-590 N7 N 728 2,53 1
N
i
F
£k
(0]
o )Nl\\ u OH
1-591 Q N~ N7 ° 728 2,54 1
N
K
F
ek
(@]
o N7 | N OH
H
1-592 i '—j N)%N 0 706 2,72 1
Fé\/N
F
o]
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[Bang 103]

265/295

Hop chét L ] Thoi gian lvu | Diéu kién | Héa hoc
<6 Cau tao hoa hoc [M+H] (ohit) LC/MS iap thé
F
F (o]
o N| X N OH
H
1-593 (j NN © 756 2,12 1
o
O’ﬁ o]
(e}
F
F o}
o Ne Nl N ” OH
1-594 O \ N)\N/ 0o 743 2.00 1
e}
P
F
F Fo
o Ne N| N u OH
595 O W W ° 745 2,1 1
N
F
F (@]
_.N‘ N N OH
N | H
1-596 L AN 0 756 2,79 1
N
o
(e}
e F
(6]
NZ OH
° A
1597 Q’ NSy 0 698 242 1
N
7
F
e F
O
o N N OH
1-598 RF S A J H o5 704 3,18 1
FX/N/J NN
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[0343]

[Bang 104]

Hop chét £ . Thoi gian leu | Diéu kién | Héa hoc
s Cau tao héa hoc (M+H] (hit) | LC/MS | lapthé
E
E F
o]
; OH
° \N\ )N'\\/ H gf
599 /NN 767 2,77 1
N
N=(
S\\//N 0
F
E,
L F
(o]
o= N7 N1 o
600 L e ° 765 3,33 1
N
N=(
S\\//N
F
E
E F
(e}
; OH
o= /"i\ N i
H601 O N NN 0 761 188 1
N
F/‘f:' o
F

F. i o
;_N‘N N )NI\%/‘L” OH
1602 i }i/ N(E( \(\%q 7 o 757 2,79 1
F
o]

1-603 704 3,25 1

E F
OH
N N
1604 (jo AZ o 690 3,01 1
F
E N
F

266



43446 267/295

[0344]

[Bang 105]

Hop chat £ . Thoi gian lwu | Diéu kign | Héa hoc
6 Cau tao hoa hoc [M+H] (pht) LC/MS lap thé

F

. ]

F o
o= WY W
I-605 (j \ N)‘\N/ H o 753 2,43 1
F
. N
F o

R F
F O
___N\N N7 N OH
1-606 o A J "5 758 3,3 1
F NTN
AN
F

F
F (0]
__N\ N N OH
607 S 2 AL 1o 754 3,28 1
PAN
F
e F
jgi
(0]
NZ N
OH
1608 = NANl g 745 2,98 1

F;:;\JN\)

F
(o] 2
N N »—oH
1609 S JH g 692 282 1

e F
o
N7 N
| w )-oH
1-610 N NAN 4 712 2,95 1
F

[0345]
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[Bang 106]

Thoi gian

Hcyzghat Céu tao héa hoc [M+H] lwu Dl'_ec?/l\lj;sen I—Ii;)a ::‘éc
(phat) P
F
. .
F (0]
; OH
o VN
~ xS (o]
611 Q N 806 1,26 10
N
: Q
F
F
612 \Qj/gg)\ 742 1,14 10
613 Qj/k 730 1,36 10
F
F
Y0
N7 N oH
K LR
1614 N 758 1,2 10
N
F
F (e]
615 ‘Qj/gg/l( 730 1,17 10
F
71\/ FJ
F
o
N7 | N OH
K - Ho L
616 N 716 1,28 9
N
i —
F
[0346]

[Bang 107]
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x Thoi gian s .
Hop chat A i Dieu kién | Hoa hoc
b Cau tao héa hoc [M+H] |U’L’l LC/MS lap thé
(phat)
F
F Fo
N7 N OH
e < Jon g
1617 N 730 1,33 9
N
N
) A
F
F
F (o]
o N7 l ” OH
618 \ \QE/KN ° 712 1,24 9
N
N
S
F
ek
(o]
P OH
0o N\ | N 5
1-619 ﬂ N 760 1,4 9 b
N N
F'P Q
F %
F
F (o]
0 b
1620 J:f WN o 714 1,29 10 d
N
N
F’P —o/’/."’
F
F
F (0]
= OH
0 LRI
1-621 ﬁ 7N 726 1,22 9 b
N N
O
F o)
F
F Fo
= OH
0 N | N
~ N 0
1-622 Q N 746 1,24 10
R N
T
F‘P —0
F
[0347]

Cac Vi du thir nghiém sinh vat hoc d6i v6i cac hop chét clia sang ché dugce
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mo ta dudi day.

Hop chit c6 cong thirc (I) ciia sang ché nay c6 hiéu qua trc ché ddi véi tc
dung gay bénh t& bao giy ra béi virut RS va tic ché tac dung gay bénh té bao &
nguoi.

Cu thé, trong phuong phap dénh gid dugc md ta dudi day, gia tri IC50 uu
tién 12 5000 nM hogc thép hon, wu tién hon 1a 1000 nM hodc thip hon, va con

wu tién hon 14 100 nM hoic thap hon.
[0348]

Thir nghiém Vi du 1: Thr nghiém danh gia hiéu qua uc ché CPE (CytoPathic

Effect, tac dung gdy bénh té bao) in vitro

Mau thir nghiém duge pha lodng trudce téi néng dd thich hgp vé61 DMSO, va
loat gdp 3 lan cac pha loing hang loat dugc chuén bi trén tam 384 15 (0,32
uL/13). Cac té bao HEp-2 (CCL-23; ATCC) dugc diéu chinh & s6 lugng thich
hop (2,4 x 10° t& bao/mL) trong FBS E-MEM 2% (dugc diéu ché bang cich bo
sung kanamyxin va FBS vao Moi truong Eagle's Minimum Essential Medium;
Invitrogen) dugc bd sung & 12,5 uL/16 vao tam 384 16 duoc phan chia tir trudc
v6i cac mau thir nghiém. Chiing A2 RSV duogc pha lodng téi ndng do thich hop
trong mdi trudng nudi cdy va dugc bd sung vao tdm 384 15 chira miu thu
nghiém & 12,5 pL/16. Mbi trudng nudi cdy dugc bd sung thém vao tim 384 19,
va thir nghiém dugc bit diu voi 50 pL/18. Cac 16 dbi chimg duge chuan bj véi
chi méi trudng nudi cdy khong co virut. Tam duge  trong ti dm CO, 5% &
37°C trong 4 ngdy, va tAm sau d6 duogc dé & nhiét d6 trong phong trong 30 phiit.
Chéat phan tich CellTiter-Glo (nhin hiéu dugc ding ky) 2.0 (Promega) dugc bd
sung & 15 pL/16, duge tron trong 30 gidy, va tAm duoc dé trong gan 1 gio. Tin
hiéu phat quang sau dé duoc do bang EnVision (PerkinElmer). Hi¢u qua trc ché
clia cdc tac nhan thir nghiém d6i voi CPE duoc kich ing RSV dugc tinh toan 1a

270



43446 271/295

ty 16 rc ché 0% va 100% cho mdi ndng d6 miu dua trén mic do cla céc te bao
sdng con lai béi chat phan tich CellTiter-Glo (nhin hiéu duge ding ky) 2.0, véi
gia tri EC50 cho mdi hop chit duoc tinh toan bang hdi quy phi tuyén tinh 13
ndng d6 ma e ché CPE dugc kich tng RSV 50%. Trong truong hop déanh gia
chéng RSV dang B, RSV B (ching Wash/18537) dugc lay nhiém theo cach
tuong tu nhu dang A, dugc nudi céy trong 5 ngay, va dugc dinh lugng theo cach

twong ty nhu ddi véi chung A2.
(Két qua)

Cac hop chét cua sang ché duoc thu nghiém vé co ban nhu dugc mo ta &
trén. Hiéu qua trc ché cta cac hop chét chéng RSV dang A duoc thé hién duéi
day. Céc gia tri EC50 thdp hon 10 nM, 10 nM hodc cao hon va thap hon 100 nM,
va 100 nM hodc cao hon va 5000 nM hodac thép hon duge biéu thi 1a “A”, “B”

va “C”, tuong ung.

Hop chit s6 1-23: 0,96 nM
Hop chit s6 1-33: 7,5 nM
Hop chit s6 1-82: 0,27 nM
Hop chét s6 1-148: 1,5 nM
Hop chét s6 I-159: 0,88 nM
Hop chit s6 1-162: 0,88 nM
Hop chét s6 I-165: 0,37 nM
Hop chit s6 1-182: 0,39 nM
Hop chit s6 1-228: 1,3 nM
Hop chit s6 1-268: 1,4 nM

Hop chat s6 1-269: 1,3 nM
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Hop chit s6 [-270: 37 nM
Hop chat s6 1-486: 3 nM
Hop chit s6 1-570: 0,70 nM
Hop chét s6 1-591: 0,61 nM
Hop chit s6 1-594: 0,38 nM
[0349]

[Bang 108]
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Hop EC50 Hop EC50 Hop EC50 Hop EC50
chatsd | (nM) | chatsé | (nM) | chétsbé | (nM) | chétsd | (nM)
I-1 B 1-54 A 1-106 A I-158 A
I-2 B I-55 A I-107 A I-160 B
-3 B I-56 A 1-108 A I-161 A
-4 B I-57 A 1-109 A I-163 A
I-5 B 1-58 B 1-110 A I-164 A
I-6 B I-59 B I-111 A 1-166 A
I-7 B 1-60 B -112 B I-167 C
I-8 B 1-61 A I-113 A I-168 A
-9 B I-62 A I-114 A I-169 A
I-10 C 1-63 A -115 A I-170 A
-11 A I-64 C I-116 A -171 B
-12 A 1-65 B -117 B -172 C
I-13 A I-66 B 1-118 A I-173 B
I-14 C I-67 B I-119 A -174 A
I-15 B 1-68 B I-120 A -175 A
I-16 A I-69 C I-121 A I-176 A
I-17 A I-70 B I-122 A -177 A
I-18 A I-71 A I-123 A I-178 B
1-19 A I-72 A I-124 B I-179 A
I-20 B I-73 B 1-125 B 1-180 A
I-21 A I-74 A I-126 A 1-181 B
[-22 A I-75 B -127 A I-183 A
I-24 B I-76 B 1-128 A 1-184 A
I-25 B I-77 A I-129 A 1-185 A
I-26 B I-78 A 1-130 A I-186 A
1-27 B I-79 B 1-131 A 1-187 B
I-28 B 1-80 A I-132 B I-188 A
I-29 A 1-81 A 1-133 A I-189 A
I-30 B 1-83 A I-134 A 1-190 A
1-31 A I-84 B 1-135 A -191 A
I-32 B 1-85 B I-136 A I-192 A
I-34 A 1-86 A 1-137 A 1-193 A
1-35 B I-87 A 1-138 A -194 A
I-36 A 1-88 A I-139 A 1-195 A
I-37 A 1-89 C I-140 B I-196 A
1-38 B I-90 C 1-141 A -197 A
1-39 B 1-91 A I-142 A I-198 A
1-40 A 1-92 A I-143 A 1-199 A
I-41 A 1-93 A I-144 C 1-200 A
I-42 A 1-94 A 1-145 B 1-201 B
1-43 B I-95 A 1-146 A 1-202 B
I-44 B 1-96 A 1-147 A 1-203 A
I-45 A 1-97 B 1-149 A 1-204 A
I-46 B 1-98 A I-150 A 1-205 A
1-47 B 1-99 A I-151 A 1-206 A
I-48 A 1-100 A I-152 A 1-207 B
I-49 B I-101 A I-153 A [-208 A
I-50 B 1-102 A -154 A 1-209 A
I-51 B I-103 A I-155 A 1-210 A
1-52 B I-104 A I-156 C I-211 A
I-53 B I-105 A 1-157 A I-212 C
[0350]

[Bang 109]
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Hop EC50 Hop EC50 Hop EC50 Hop EC50
chtsd | (nM) | chatsé | (nM) | chatsé | (nM) | chatsbd | (nM)
l-213 A -265 A -319 A 1-370 A
I-214 A I-266 A -320 A I-371 A
I-215 B 1-267 A I-321 A -372 A
I-216 B 1-271 A 1-322 A I-373 A
l-217 A l-272 A -323 A I-374 A
1-218 A 1-273 A -324 A -375 A
1-219 A 1-274 A 1-325 A I-376 A
1-220 A I-275 A 1-326 A 1-377 A
l-221 A 1-276 A 1-327 A I-378 A
-222 A 1-277 A 1-328 A 1-379 A
-223 A l-278 A -329 A 1-380 A
1-224 A 1-279 A I-330 A I-381 A
I-225 B 1-280 A 1-331 A I-382 A
-226 A I-281 A -332 A 1-383 A
1-227 A l-282 A -333 A 1-384 A
1-229 A 1-283 A -334 A 1-385 A
1-230 A l-284 A I-335 A I-386 A
1-231 A I-285 A I-336 A I-387 A
1-232 A 1-286 B 1-337 A -388 A
l-233 B -287 A -338 A 1-389 A
1-234 A 1-288 B I-339 A -390 A
1-235 A I-289 A 1-340 A 1-391 A
I-236 A 1-290 A -341 A 1-392 A
1-237 A 1-291 A -342 C 1-393 A
1-238 A 1-292 A -343 B -394 A
-239 A -293 B -344 B I-395 A
-240 A -294 A I-345 A 1-396 A
I-241 A I-295 B I-346 A -397 A
1-242 A 1-296 A -347 A 1-398 A
-243 A -297 A 1-348 A 1-399 A
-244 A 1-298 A I-349 A I-400 A
I-245 A 1-299 B I-350 A 1-401 A
-246 A I-300 A -351 B 1-402 A
-247 A 1-301 A -352 B 1-403 A
1-248 A 1-302 A l-353 A 1-404 A
1-249 A I-303 A I-354 A I-405 A
I-250 A 1-304 A I-355 A -406 A
I-251 A I-305 A I-356 A 1-407 A
l-252 A I-306 A -357 A 1-408 A
I-253 A -307 A I-358 A -409 A
I-254 B I-308 A I-359 A 1-410 A
I-255 A I-309 A I-360 A I-411 A
I-256 A -310 A 1-361 A 1-412 A
l-257 A I-311 A 1-362 A 1-413 A
l-258 A -312 A -363 A l-414 A
I-259 A I-313 A -364 A 1-415 A
I-260 B I-314 A -365 A -416 A
I-261 B I-315 A I-366 A -417 A
1-262 A -316 A I-367 A 1-418 A
l-263 A -317 A 1-368 A 1-419 A
I-264 A -318 A I-369 A 1-420 A

[0351]

[Bang 110]
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Hop EC50 Hop EC50 Hop EC50 Hop EC50
chitsd | (nM) | chatsd | (nM) | chatsd | (nM) | chatsd | (nM)
I-421 A 1-472 A I-524 A I-576 A
l-422 A 1-473 A 1-525 A I-577 A
1-423 A -474 A I-526 A I-578 A
1-424 A I-475 A I-527 A I-579 A
l-425 A I-476 B 1-528 A I-580 A
1-426 A I-477 B I-529 A I-581 A
I-427 A I-478 A I-530 A I-582 A
I-428 A I-479 A I-531 A I-583 A
I-429 A 1-480 A I-532 A 1-584 A
1-430 A 1-481 A I-533 A 1-585 A
1-431 A 1-482 A 1-534 A I-586 A
1-432 A I-483 A I-535 A I-587 A
I-433 A I-484 A 1-536 A I-588 A
I-434 A 1-485 A I-537 A 1-589 A
I-435 A 1-487 A I-538 A 1-590 A
I-436 A 1-488 A I-539 A I-592 A
1-437 A 1-489 A I-540 A I-593 A
1-438 A 1-490 A I-541 A I-595 A
1-439 A I-491 A I-542 A I-596 A
I-440 A 1-492 A 1-543 A 1-597 A
I-441 B 1-493 A I-544 A I-598 A
I-442 A 1-494 A I-545 A I-599 A
I-443 A I-495 A I-546 A 1-600 A
I-444 A 1-496 A I-547 A 1-601 A
I-445 A 1-497 A I-548 A 1-602 A
I-446 A 1-498 A 1-549 A 1-603 A
-447 A 1-499 A I-550 A 1-604 A
1-448 A I-500 A I-551 A I-605 A
I-449 A 1-501 A |-552 A I-606 A
I-450 A I-502 A I-553 A 1-607 A
1-451 A 1-503 A I-554 A 1-608 A
1-452 A 1-504 A I-555 A 1-609 A
I-453 A 1-505 A I-556 A I-610 A
I-454 B 1-506 A I-557 A -611 A
1-455 B I-507 A 1-558 A I-612 A
1-456 B I-508 A I-559 A -613 A
I-457 B I-509 A I-560 A -614 A
I-458 A I-510 A I-561 A I-615 A
I-459 A -511 A I-562 A I-616 A
I-460 A 1-512 A 1-563 A I-617 A
I-461 B -513 A 1-564 A I-618 A
1-462 A -514 A I-565 A I-619 A
I-463 A -515 A 1-566 A 1-620 A
I-464 A -516 A I-567 A 1-621 A
1-465 A -517 A I-568 A 1-622 A

1-466 A I-518 A I-569 A

I-467 A I-519 A I-571 A

I-468 A 1-520 A I-572 A

I-469 A I-521 A I-573 A

I-470 A I-522 A 1-574 A

I-471 A I-523 A I-575 A
[0352]
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Céc hop chét theo sang ché dugc tht nghiém vé co ban nhu dugc md ta bén

275



43446 276/295

trén. Hiéu qua tc ché cna cac hop chét chdng lai RSV dang B duoc thé hién
dudi day. Cac gia tri EC50 thdp hon 10 nM, 10 nM hoic cao hon va thap hon
100 nM, va 100 nM hodc cao hon va 5000 nM hoac thép hon dugc biéu thij 1a

“A”, “B” va “C”, twong ting.
Hop chit s6 1-23: 16 nM
Hop chat s6 1-33: 110 nM
Hop chét s6 I-82: 0,34 nM
Hop chit s6 I-148: 2,8 nM
Hop chét s6 1-159: 3 nM
Hop chat s6 1-162: 3,3 nM
Hop chét s6 I-165: 0,62 nM
Hop chét s I-182: 2,1 nM
Hop chit s6 1-228: 36 nM
Hop chat s6 1-268: 4,3 nM
Hop chat s6 1-486: 28 nM
Hop chét s6 1-570: 2,1 nM
Hop chit s6 1-591: 2,2 nM

Hop chit s6 1-594: 4,2 nM
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[Bang 111]
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Hop EC50 Hop EC50 Hop EC50 Hop EC50 Hop EC50
chatsdé | (nM) | chatsd | (nM) | chdtsd | (nM) | chatsé | (nM) | chatsé | (nM)
I-1 C -237 A I-465 A I-520 A I-571 A
-2 C 1-239 A 1-466 B 1-521 B I-572 A
-3 B I-245 A 1-467 A I-522 A -573 A
-4 C 1-249 B -472 A 1-523 A I-574 A
I-5 C I-250 A I-473 C I-524 C I-575 A
-7 C 1-256 A I-474 B I-525 A I-576 A
-8 B 1-257 A I-475 B I-526 A I-577 A
-9 C 1-272 B I-476 C I-527 A I-578 A
I-16 B 1-275 A -477 C I-528 C I-579 A
I-21 B I-276 A I-478 A -529 A I-580 A
1-31 B 1-301 A 1-479 A I-530 A I-581 A
I-36 B 1-353 A 1-480 B I-531 A 1-582 A
I-45 A I-354 A 1-481 A -532 B I-583 A
I-56 B I-370 B 1-482 B 1-533 A I-584 A
I-72 C 1-379 A 1-483 C I-534 A 1-585 A
1-80 A 1-380 A 1-484 B I-535 B 1-586 A
1-81 A 1-382 B 1-485 B I-536 B I-587 A
1-83 A 1-384 A 1-487 B I-537 B 1-588 A
1-86 A 1-393 B 1-488 A I-538 A I-589 A
1-87 B 1-396 A 1-489 A 1-539 B 1-590 A
1-88 B 1-397 A 1-490 A I-540 B I-592 A
1-91 B 1-399 B 1-491 B I-541 A 1-593 A
1-92 A 1-400 B 1-492 B 1-542 A I-595 A
1-93 B 1-401 B I-493 A I-543 A I-596 A
I-109 B 1-402 A 1-494 A I-544 B I-597 A
I-135 B 1-406 B I-495 A I-545 A I-598 A
-146 A 1-407 C 1-496 A -546 A I-599 A
I-147 A -412 B 1-497 A I-547 A 1-600 A
I-151 A -413 B 1-498 A I-548 A I-601 A
-152 A I-415 A 1-499 A I-549 A 1-602 A
I-155 B -418 A 1-500 A -550 B 1-603 A
I-158 A 1-421 A I-501 A I-551 A 1-604 A
I-160 C 1-422 A 1-502 B I-552 A I-605 A
-175 A 1-423 A I-503 A I-553 B I-606 A
I-176 A 1-429 B 1-504 A I-554 A I-607 A
177 A 1-430 A 1-505 A I-555 B I-608 A
1-183 B 1-431 A I-506 A I-556 B 1-609 A
I-184 A 1-434 A I-507 A -557 A 1-610 A
1-189 A 1-437 A I-508 A -558 A -611 A
-190 A 1-438 A 1-509 A I-559 A -612 A
I-191 A 1-440 B I-510 A I-560 A -613 A
I-193 A 1-443 A I-511 B I-561 A I-614 A
I-199 B I-444 A -512 B I-562 A I-615 A
I-203 A 1-445 A I-513 A I-563 A I-616 A
I-204 B -447 A -514 B I-564 A -617 A
I-214 A 1-451 B -515 B I-565 A I-618 A
I-218 A -452 A I-516 B |-566 A -619 A
I-221 C I-453 A I-517 B I-567 A I-620 A
I-227 A I-463 C I-518 A I-568 A I-621 A
1-234 B I-464 C I-519 A I-569 A 1-622 A
[0354]
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Thir nghiém Vi du 2: Thir nghiém hiéu lyc thudc & chudt nhét in vivo

Mic du cac con chudt nhét 1 ban cho phép dbi voi su sao chép RSV & nguoi,
ching thudng dugc st dung 1am mau trong céac thit nghiém sang loc tién 1am
sang d6i v6i tri liéu RSV. Hiéu lyc thubc in vivo duge danh gid s dung cac con
chudt nhit Balb/c, 1a t6t di voi sy nhan gibng ching A2 RSV. Céc con chudt
nhit BALB/c (gibng cai, 6 tuin tudi) dugc ching trong mili véi chung A2 RSV
& 5 x 106 PFU/chudt nhit. Sau khi 14y nhidm, mau thir nghiém dugc cho dung &
lidu ¢ dinh hai 1dn mdi ngay (khoang cich 8 gid/16 gid), va phéi duoc lay ra
vao ngdy 4 hoic 5. Phoi duoc ddng nhat hoa trong PBS, dong lanh nhanh va
duoc luu trir & -80°C. Cac chuén do virut trong céc phén nbi trén mit cta cac
dich treo mo6 dong thé phdi dugc dinh luong bang phwong phap lidu luong lay
nhidm nuédi cdy md 50 (TCID50) st dung k¥ thuat thim tach mién dich.

[0355]
Thit nghiém Vi du 3: Thir nghiém e ché CYP

Str dung céc vi thé gan ngudi hon hop c6 sin trén thi truong, va la cac phan
g chi thi cia nam isoform enzym CYP chinh & nguoi (CYP1A2, 2C9, 2C19,
2D6, 3A4), 7-ethoxyresorufin O-deetyl hoa (CYP1A2), tolbutamit
metyl-hydroxyl héa (CYP2C9), mephenytoin 4'-hydroxyl héa (CYP2CI19),
dextromethorphan O-demetyl hoa (CYP2D6), va terfenadin hydroxyl hoa
(CYP3A4), muc do uc ché cua mdi lugng san pham chuyén hoa boi hop chat
ctia sang ché nay dugc danh gia.

[0356]

Céc diéu kién phan mg 1a nhu sau: chét nén, ethoxyresorufin (CYP1A2) 0,5
umol/L, tolbutamit (CYP2C9) 100 pumol/L, S-mephenytoin (CYP2CI19) 50
umol/L, dextromethorphan (CYP2D6) S pmol/L, terfenadin (CYP3A4) 1
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umol/L; thoi gian phan ung, 15 phut; nhiét ¢ phan ung, 37°C; enzym, céac tiéu
thé gan nguoi hdn hop 0,2mg protein/mL; cac ndéng do cua hop chét cua sang

ché nay, 1, 5, 10, 20 pmol/L (bdn diém).
[0357]

Mbi nidm loai ciia cac chit nén, cac tiéu thé gan nguoi, hodc hop chét cia
sang ché nay trong chit dém Hepes 50 mmol/L duoc bd sung vao tim 96 156 &
hop phan nhu dugce mé ta & trén 1a dung dich phan tng, NADPH, la dong yéu td
dugc bd sung dé khoi mao cac phan img chuyén hoa. Sau khi i & 37°C trong 15
phut, dung dich metanol/axetonitril = 1/1 (V/V) dugc bd sung dé dimg phan tng.
Sau khi ly tdm & 3000 rpm trong 15 phut, resorufin (sdn pham chuyén hoéa
CYP1A2) trong phén ndi trén mit duoc dinh lugng boi bd dém da dau huynh
quang hodac LC/MS/MS, va hydroxy tolbutamit (san pham chuyén héa CYP2C9),
4’-hydroxy mephenytoin (san phdm chuyén héa CYP2C19), dextrorphan (san
phim chuyén héa CYP2D6), va sin pham chuyén héa ruou terfenadin (san

phdm chuyén héa CYP3A4) duoc dinh lugng bang LC/MS/MS.
Nong d6 pha loang va dung mdi pha lodng dugc thay d6i néu can.
[0358]

Su bd sung chi DMSO 14 dung moi hoa tan hop chét cua sang ché vao hé
phan tmg dugc ding lam ddi ching (100%), hoat tinh con lai (%) dugc tinh todn
& mdi ndng d6 cua hop chat cia sang ché dugc bd sung 1a dung dich va ICs
duoc tinh todn su wdce tinh nghich ddo badi moé hinh logistic st dung nong do va

ty 18 tic ché
[0359]
Thtr nghiém Vi dy 4: Thir nghiém MBI CYP3A4 (MDZ)

Thtr nghiém MBI CYP3A4 (MDZ) 13 thir nghiém kiém tra co ché dwa trén
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sy rc ché (MBI) ¢6 tiém nang ddi véi su tre ché CYP3A4 cua hop chat. Sy tc
ché CYP3A4 dugc danh gia sir dung phan tng 1-hydroxyl héa ctia midazolam
(MDZ) boi cac tiéu thé gan ngudi hdn hop bang 1am phan tng chi thi.

[0360]

Céc didu kién phan tmg 1a nhu sau: chit nén, 10 pmol/L MDZ; thoi gian tién
phan (mg, 0 hodc 30 phut; thoi gian phan ng chat nén, 2 phit; nhiét do phan
ung, 37°C; ham lugng protein cua céac tiéu thé gan nguoi hdn hop & thoi gian
tién phan tng 0,5 mg/mL, & thdi gian phan tmg 0,05 mg/mL (& pha lodng gip 10
1an); cac ndng do cta hop chét cia sang ché ndy, & thoi gian tién phan tng 1, 5,

10, 20 pmol/L hodc 0,83, 5, 10, 20 pmol/L (bdn diém).
[0361]

Céc tiéu thé gan ngudi hdn hop va hop chit cia dung dich sang ché nay
trong chat dém K-Pi (pH 7,4) 13 dung dich tién phan tmg dwgc bo sung vao tim
96 15 & hop phan cua tién phan tng. Mot phan cta dung dich tién phan ng dugc
chuyén vao tim 96 18 khac, va duoc pha lodng gép 10 1an bang chat dém K-Pi
chira chit nén. NADPH 1a ddng yéu t6 dugc bd sung dé khoi mao phan tmg dau
chudn (tién 4 O phat). Sau thoi gian dinh truéc ctia phin tng, dung dich
metanol/axetonitril=1/1 (v/v) dugc bd sung dé dimg phan ung. Mit khac,
NADPH ciing dugc bd sung vao dung dich tién phan ung con lai dé khoi mao
tién phan Gmg (tién G 30 phat). Sau thoi gian dinh trude cia tién phan tmg, mot
phin dugc chuyén vao tim 96 16 khac, va dugc pha loing gip 10 1an bang chat
nén trong chat dém K-Pi chita chét nén dé khoi mao phéan {mg diu chuan. Sau
thoi gian dinh trudc cua phan tng, dung dich metanol/axetonitril = 1/1 (v/v)
duoc bd sung dé dimg phan Gmg. Sau khi ly tdim & 3000 rpm trong 15 phit,
1-hydroxymidazolam trong phan nbi trén mit duoc dinh luong bang

LC/MS/MS.

280



43446 281/295

Nong d6 va dung méi dé pha lodng dugc thay d6i néu can.
[0362]

Mau b6 sung DMSO vao hé phan ung thay cho dung dich hoa tan hop chét
cta dung dich theo sang ché nay duoc st dung la d6i chung (100 %), vi DMSO
duoc str dung 1am dung moi dé hoa tan hop chit cta sang ché. Hoat tinh con lai
(%) duoc tinh toan & mdi ndng do cua hop chét cia sang ché nay so véi dbi
ching, va gia tri IC dugc tinh toan bdi gia dinh ddo ngugc bdi m6 hinh logistic
stt dung ndng dd va tdc do trc ché. IC & Tién 1 0 phat/IC & Tién 1 30 phit dugc
xac dinh la gia tri ctia IC dich chuyén, va truong hop ma IC dugc dich chuyén la
1,5 hoac 16n hon dugc xem 1a Duong tinh, va truong hgp ma IC dugc dich

chuyén 14 1,0 hodc nho hon duoc xem 12 Am tinh.
[0363]
Thur nghi€ém Vi du 5: Thit nghiém BA

Céc nguyén liéu va cac phuong phép dbi véi cac thuc nghiém dé danh gia hap

thu qua dudng miéng
(1) Pong vat: cac con chudt nhét hodc cac con chudt duoc sir dung.

(2) Céc diéu kién sinh san: cac con chudt nhat hodc cac con chudt dugce cho hap

thu tu do thuc phdm ran va nudc may khir tring.

(3) Liéu va thiét 1ap nhom: cho ding qua dudng miéng va cho dung trong tinh
mach duoc thuc hién véi lidu luong dinh trude. Tao nhém dugce thiét 18p nhu

dudi day (liéu lwong duoc thay dbi cho mdi hop chat):

Cho ding qua dudng miéng: 2 dén 60 pmol/kg hoic 1 dén 30 mg/kg (n =2 dén
3)

Cho ding trong tinh mach: 1 dén 30 pmol/kg hodc 0,5 dén 10 mg/kg (n = 2
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hoac 3)

(4) Chuén b dang bao ché dinh lidu: cho ding qua duong miéng dugc thyc hién
duéi dang huyén phu hodc dung dich. Cho dung trong tinh mach duge thuc hién

sau khi hoa tan.

(5) Budng cho dung: cho dung qua dudng miéng vao trong da day dugc thuc
hién st dung 6ng x6ng. Cho dung trong tinh mach vao tinh mach dudi dugc thyc

hién sir dung 6ng tiém trang bi kim tiém.

(6) Cac muc danh gia: mau dugc thu gom theo thoi gian, va ndng do cta hop

chét ctia sang ché trong twong bao dugc do bang LC/MS/MS.

(7) Phan tich théng ké: dbi véi hd so cta ndéng do tuong bao ctia hop chét cua
sang ché, dién tich duong cong thoi gian ndéng d6 (AUC) dugc tinh toan bang
phuong phap phan tich thot didm, va tinh kha dung sinh hoc (BA) ctia hop chét
ctia sang ché nay dugc tinh toan tir ty 18 lidu va ty 16 AUC ctia nhém cho dung

qua dudng miéng va nhém cho dung trong tinh mach.
Nong do pha lodng va dung méi pha loing dugc thay d6i néu can.
[0364]
Thir nghiém Vi du 6: Thir nghi€ém dénh gia d6 thanh thai
Nguyén li¢u va phuong f)hép
(1) Bong vat: cac con chudt SD duoc st dung.

(2) Cac diéu kién sinh san: cac con chudt duoc cho hép thu tu do thuc phém ran

va nudc may dugc khir trung.

(3) Liéu va thiét 1ap nhom: cho ding trong tinh mach dugc thuc hién véi lidu

luong dinh trude. Viée tao nhém dugce thiét 1ap nhu sau:

Cho dung trong tinh mach: 1 pmol/kg (n =2)
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(4) Chuén bi dang bao ché dinh liéu: MAu thir nghiém duoc hoa tan st dung

dung moi cua dimetyl sulfoxit/propylen glycol = 1/1, va dugc cho dung.

(5) Puong cho dung: Cho dung trong tinh mach duéi duoc thuc hién su dung

6ng tiém dugc trang bi kim tiém.

(6) Cac muc danh gia: Mau dugc thu gom theo thoi gian, va néng dd cua hop

chit cua sang ché trong tuong bao dugc do bang LC/MS/MS.

(7) Phan tich thdng ké: dbi voi hd so cia ndng do twong bai clia hop chat, do
thanh thai co thé toan phin (CLtot) duoc tinh toan bang phuong phép phan tich

thoi diém. Nong do pha lodng va dung méi pha lodng dugc thay d6i néu can.
[0365]
Thi nghiém Vi du 7: Thir nghiém tinh 6n dinh chuyén héa

Str dung cac tiéu thé gan nguoi hdn hop va cic tiéu thé gan chudt hén hop,
hop chit ciia sang ché dugc phan mg trong thoi gian khong d6i, va ty 18 con lai
duoc tinh toan bang cach so sanh mau dugc phan tmg va mau khong duge phan

{ng, nhd d6, mirc 6 chuyén hoa trong gan dugc danh gia.
[0366]

Phan tng dugc thuc hién (phan tng oxy héa) & 37°C trong 0 hodc 30 phut
v6i su ¢6 mat cia NADPH 1 mmol/L trong 0,2 mL cua chit dém (Tris-HCI 50
mmol/L pH 7,4, kali clorua 150 mmol/L, magie clorua 10 mmol/L) chtra cac tiéu
thé gan ngudi hodc chudt 0,5mg protein/mL. Sau khi phan tmg, 50 uL dung dich
phan tmg dugc bd sung vao 100 uL dung dich metanol/axetonitril = 1/1 (v/v),
dugce tron va duge ly tdm & 3000 rpm trong 15 phuat. Hop chét cta sang ché
trong phﬁn ndi trén mat duogc ly tam dugc dinh luong bé'tng LC/MS/MS hoac
chiét pha ran (SPE)/MS. Luong ctia hop chét cua sang ché con lai sau khi phan

ung dugc tinh todn voi luong cta hop chét & 0 phiit ciia phan tmg duoc xac dinh

283



43446 284/295

1a 100%. Phan Ung thiy phan dugc thuc hién khéng c6 mat NADPH, va phan
tmg glucuronit héa dugc thuc hién voi sy ¢ mat cua UDP-axit glucuronic 5
mmol/L thay cho NADPH, tiép sau 1a cach thuc twong tu. Cac ndéng do pha

loang va cac dung moi pha loang dugc thay d6i néu can.
[0367]
Thir nghi€ém Vi du 8: Thir nghiém tinh n dinh chuyén héa (cac té bao gan)

Str dung cac té bao gan nguoi, chudt, ché hodc khi, hop chét cua sang ché
dwoc phan tmg trong thoi gian khong dbi, va ty 1é con lai dugce tinh todn bang
cach so sanh miu phan (mg va mau khong phan tmg, nho d6, mic do chuyén
hoa trong gan duoc danh gia. Dé luu ¥ téi hidu qua cla protein huyét thanh lién
két v6i su chuyén hoa, dén 10% cua huyét thanh cta loai tuong tmg véi moi té

bao gan cé thé duoc bd sung vao mai trudng.
[0368]

Céac té bao gan nguoi, chudt, chd hodc khi dugc tao huyén phu trong moi
truomg William & 1 x 10° té bao/mL va dugc phan tng véi hop chat clia sang ché
& 37°C trong 0, 1 hodc 2 gio. Néu huyét thanh duoc bd sung, dén 10% huyét
thanh duoc bd sung vao méi trudng William E tir trudce, va sau d6 cac té bao gan
duogc tao huyén phu. Sau khi phan tmg, 120 uL dung dich metanol/axetonitril =
1/1 (v/v) vao 30 pL cta dung dich phan ung, duoc tron va duoc ly tim ¢ 3000
rpm trong 15 phit. Hop chit ctia sang ché trong phan nbdi trén mit dugc ly tim
duoc dinh lugng bing LC/MS/MS hoic chiét pha ran (SPE)/MS. Lugng cua hop
chét cta sang ché con lai sau khi phan tmg duoc tinh todn v6i lugng ctia hop
chéat & 0 phiit cia phan tmg duoc x4c dinh 13 100%. Céac ndng d6 pha lodng va

cac dung moi pha loang dugc thay doi néu can.

Kha nang 4p dung cong nghiép
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[0369]
Hop chét ctia sang ché ¢ hiéu qua tc ché dbi voi RSV va l1a hitu ich d diéu
tri va/hodc ngin ngira lay nhiém RSV va cic bénh lién quan gy ra bagi lay

nhiém.
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YEU CAU BAO HO
1. Hop chét c6 cong thirc (I):

RZ O
U~y L\R1

R~ (1)
s_, W RS
c zB

trong do:

duong dut nét biéu thi sy c6 mat hodc khong c6 mat cua lién két; R! 1a

carboxy, tetrazolyl hodc oxadiazolonyl;

L 1a carboxyclyldiyl khong thom dugc thé hoic khéng dugc thé,
heteroxyclyldiyl khong thom dugc thé hozc khong duge thé hoic alkylen duoc

thé hoac khong dugc thé;
R? 13 alkyl dwogc thé hodc khong duoc thé;

R? 1a nguyén tir hydro, alkyl duoc thé hodc khong duoc thé, alkyloxy dugc
thé hoic khong duoc thé, amino dugc thé hodc khong duoc thé hodc carbamoyl

duoc thé hodc khong duogc thé;
V 14 =CRV= hoic -N=;
W 1a =CRV- hodc =N-;

RY va RY mdi nhom ddc 1ap 1a nguyén tir hydro, xyano, halogen, alkyl dugc

thé hodc khong dugc thé hoic carbamoyl dugc thé hodc khong dugc thé;

nhom c6 cong thic:

la
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RU

RY RY
R* l71L R iﬁ Re \\ "S’L
N/ N~ N/
X
R .
R8 R5 RB Rs
RU
R* R icL R4 \ %1
\ Y Ni& (1‘7_ \N_/ Y
—N
5 N N R 7
R8 R , R
RY
ré_N=
\ 4 N}LL
RX RS
3 7
hoac R Rs RO

trong d6 RV va RY mdi nhém doc 1ap 1a nguyén tir hydro, xyano, halogen, alkyl

duoc thé hoic khong dugce thé hodc carbamoyl dugc thé hoic khong duoc thé;

RY 13 nguyén tir hydro, alkyloxy dwoc thé hoic khong dugc thé,
heteroxyclyloxy khong thom duoc thé hodc khéng duoc thé, carboxyclyloxy
khong thom duoc thé hoic khong duoc thé, alkyl dugc thé hoidc khong dugce thé,
alkenyl duoc thé hodc khong dugc thé, amino dugc thé hodc khong duogc thé,
hydroxy, halogen, carboxyclyl thom dugc thé hoidc khong dugc thé, heteroxyclyl
thom dugc thé hodc khong duogc thé, heteroxyclyl khong thom dugc thé hodc

khong duogc thé hodc carboxyclyl khong thom dugc thé hodc khong duoc thé;

R’ va R® mdi nhém doc lap 1a nguyén tir hydro, heteroxyclyl khong thom
duoc thé hodc khong dugc thé, hydroxy hoac alkyl dugc thé hoic khong duoc
thé, hodc R® va RS cung véi nhau tao thanh oxo;

R” va R® mdi nhom doc 1ap 14 nguyén tir hydro, alkyl duge thé hoic khong
duoc thé, carboxyclyl khong thom duoc thé hodc khong duogc thé, heteroxyclyl

khong thom duogc thé hoic khéng duogc thé, carboxyclyl thom dugc thé hodc

khong duoc thé, heteroxyclyl thom duogc thé hoac khong duoc thé,
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carboxyclyloxycarbonyl khéng thom dugc thé hoidc khoéng duoc thé,
heteroxyclyloxycarbonyl khong thom dugc thé hoiac khong duoc thé,
carboxyclylsulfonyl khong thom dugc thé hodc khong dugc thé, alkylsulfonyl
duoc thé hoic khong duoc thé, hodc R7 va R® cing véi nguyén tit cacbon ma
chung gin vao tao thanh vong cacbon khong thom dugc thé hoic khéng duoc

thé hodc vong di vong khong thom duogc thé hodc khong dugc thé; hoic

RS va R7 cung vé6i cac nguyén tir cacbon ma chiing gan vao tao thanh vong
cacbon khong thom dugc thé hodc khong duogc thé hoic vong cacbon thom dugc

thé hodc khong dugc thé: hodc

R* 1a nguyén ti hydro, alkyloxy duoc thé hodc khong duogc thé,
heteroxyclyloxy khong thom dugc thé hodc khong duogc thé, carboxyclyloxy
khong thom dugc thé hodc khong duoc thé, carboxyclyloxy thom dugc thé hoic
khong duoc thé, heteroxyclyloxy thom dugc thé hodc khong duogc thé, alkyl
duoc thé hoac khéng dugc thé, alkenyl duogc thé hodc khong duoc thé, amino
duoc thé hodc khong duoc thé, carbamoyl duogc thé hoic khong duoc thé,
hydroxy, halogen, carboxyclyl thom duogc thé hodc khong duoc thé, heteroxyclyl
thom dugc thé hodc khong duoc thé, heteroxyclyl khong thom dugc thé hoic
khong dugce thé, carboxyclyl khong thom duogc thé hodc khong duogc thé hodc
heteroxyclylcarbonyl khong thom dugc thé hodc khong duge thé, hoic R* va RY
cung voi nguyén tir cacbon ma ching gin vao tao thanh vong di vong khong

thom duoc thé hodc khong dugc thé,
hodc mudi duoc dung cua nod.
2. Hop chét theo diém 1, trong d6 R' 1a carboxy, hoic mudi duge dung ctia né.

3. Hop chét theo diém 1 hodc 2, trong d6 L 1a carboxyclyldiyl khong thom

duoc thé hoac khong dugc theé, hoac muodi duge dung cua no.
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4. Hop chit theo diém bat ky trong s6 cac diém tir 1 dén 3, trong d6 R’ 1a

nguyén tir hydro, hodc mudi duge dyng cua nd.

5. Hop chit theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6 V 1a -N=

va W 1a =N-, hodc muoi duoc dung cua no.

6. Hop chit theo diém bt ky trong s6 cac diém tir 1 dén 5, trong d6 nhom cé

cong thirc:
U=
R4 \« \Y ‘?—?1
\ ,)\\ A/
X< 7
N -
Zc=2°
la
RU RY RU RY
R4 «7% R4 ‘Z_LL
~
N
RX RG RX N !
R’ R ;
R® hoic R

trong do mdi ky hiéu 1a nhu dugce xac dinh trong diém 1, hodc mubi duge dung
cua no.
7. Hop chit theo didm bt ky trong sb cac diém tir 1 dén 6, trong d6 nhém ¢

cong thuec:
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Oy Tt
N
R

R’ 9
R8 hoac

trong do mdi ky hiéu 1a nhu duoc xac dinh trong diém 1, hodc mudi dugc dung
cua no.

8. Hop chat theo diém bat ky trong sb cac diém tir 1 dén 7, trong d6 nhom cé

cong thuce:
U
i) Y
X< 7"
22"
la
R“\Qj/‘l&e‘
I
N
/
R7
trong do

R* 12 nhu dugc x4c dinh trong diém 1; va

R’ 1a alkyl dugc thé hodc khong dugc thé, carboxyclyl khong thom duogc thé
hoac khong duoc thé, heteroxyclyl khong thom dugc thé hodc khoéng dugc thé,
carboxyclyl thom duogc thé hodc khong duogc thé, heteroxyclyl thom duogc thé
hoic khéng duoc thé, carboxyclyloxycarbonyl khong thom dugc thé hoic khong
duoc thé, heteroxyclyloxycarbonyl khong thom dugc thé hoic khong dugc thé
hodac carboxyclylsulfonyl khong thom dugc thé hoic khong dugc thé, hodc mudi

duoc dung cua no.

9. Hop chét theo diém bat ky trong sd cac diém tir 1 dén 7, trong d6 nhém cé
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cong thuec:

trong d6
R* 1a nhu duge x4c dinh trong diém 1; va

R’ va R® mdi nhom doc lap 12 nguyén tir hydro hodc alkyl duoc thé hoic
khong dugc thé, hodc R7 va R® cing v6i nguyén tir cacbon ma ching gan vao
tao thanh vong cacbon khong thom duogc thé hodc khong duogc thé hodc vong di

vong khong thom dugc thé hoac khong dugc thé, hodc mubi duge dung cua no.

10. Hop chat theo didm bét ky trong sb cac diém tir 1 dén 9 trong d6 R* 13
alkyloxy dugc thé hodc khong dugc thé, heteroxyclyloxy khong thom dugc thé
hodc khong duogc thé, carboxyclyloxy khong thom dugce thé hodc khong dugc
thé, carboxyclyloxy thom dugc thé hoic khong dugc thé, alkyl dugc thé hodc
khong dugc thé, alkenyl dugc thé hodc khong dugc thé, amino duoc thé hodc
khong duoc thé, hydroxy, halogen, carboxyclyl thom dugc thé hodc khong duogc
thé, heteroxyclyl khong thom dugc thé hoic khéng dugc thé hoic carboxyclyl

khong thom dugce thé hoac khong duogc thé, hodc mubi duoc dung cta no.

11. Hop chit theo diém bét ky trong s6 cac diém tir 1 dén 10, hodc mudi dugc
dung cua no, trong d6 R* 13 heteroxyclyloxy khong thom dugc thé hodc khéng

duoc thé hodc carboxyclyloxy khong thom duoc thé hoic khong dugc thé.
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12. Hop chét theo diém 1 duoc lya chon tir nhém gdm cac hop chat sau:

e e ”%@
ST o B
P g

4

F
F o{%?‘ {%j
el O%Iﬂ

F
NN N NN Ny OH
o) ! O I H
FQ %*N/ O g %NJ\N/ O
F F N
N H
(6] F>(F\ O
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hodc mudi dugc dung cta no.

13. Hop chit theo diém 1 trong d6 hop chét 1a hop chit sau:

\F

E o]
o~ T H T
S

N
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, hodc muoi dugc dung cua no.

14. Hop chét theo diém 1 trong d6 hop chét 12 hop chét sau:

N

, hoac mudi dugc dung cta no.

15. Hop chét theo diém 1 trong d6 hop chét 12 hop chét sau:

F
F 0
. NP OH
H
shteadi
N
N
F

, hoac mudi dugce dung cua nd.

16. Hop chét theo diém 1 trong d6 hop chét 1a hop chét sau:

F
F O
(e}
0 R
R
\N O
I
/'JN
N /
F‘P s

F

, hoac muoi dugc dung ctia no.

17. Hop chit theo diém 1 trong d6 hop chat 14 hop chat sau:
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F ¢ o
; ;OH
N7 N
N ’ H
R
l
\ N
0
F

, hodc muoi dugc dung cua no.

18. Hop chét theo diém 1 trong d6 hop chat 1a hop chat sau:

e F
Tgi
NNy OH
O | H
it
N
.
F

, hodc mudi dugc dung cia nd.

19. Hop chit theo diém 1 trong d6 hop chét 13 hop chit sau:

R F
£ O
o N7 [ N OH
&~ NS H O
N
,
g N
N /,J
D
F

, hodc mudi dugc dung cua no.
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