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Linh vice k§ thuit dwoe dé cap

Sang ché dé cap dén cac hop chét tc ché proteaza virut viém gan C (hepatitis C
virus - HCV) méi, cac phuong phap st dung hop chit nay dé diéu tri sy 14y nhiém HCV,
ciing nhu c4c quy trinh dé diéu ché cac hop chat nay.

Tinh trang ki thuit ciia sang ché

HCV la nguyén nhan chinh ctia bénh viém gan khong phai loai A, khong phai loai
B va la vin dé strc khoe cong dong ngay cang nghiém trong & cac nuéc da va dang phat
trién. Nguoi ta du tinh rang virut 1dy nhiém trén 200 triéu ngudi trén toan thé gi6i, vuot
qua sb nguodi bi lay nhidm virut gdy thiéu hut mién dich & ngudi (human
immunodeficiency virus-HIV) gan gip nam lan. Do s6 bénh nhan bi lay nhiém HCV &
mirc d6 cp tinh v6i ty 1¢ 16n, cac bénh nhan ndy s& ¢ nguy co 16n mac bénh hoai tir gan,
tiép theo 1a ung thu té bao gan va cudi cing 1a bénh gan. HCV 1a nguyén nhan tiém 4n
nhit cta bénh ung thu t& bao gan va khién cic bénh nhan can phai ciy ghép gan ¢ ving
ban cau Pong.

C6 mot sb chudng ngai dang ké cho viéc nghién ctru phwong phép diéu tri chéng
HCV bao gdm, tuy nhién khong gi6i han &, tinh séng dai ding cua virut, sy da dang gen
clia virut trong qua trinh sao chép & vat chii, toc dd phat sinh cao ctia virut lam tang cac
chung dot bién khang thudc, va viéc thidu cac hé nuoi cay virut lay nhiém sinh san dugc
va cac md hinh dong vat nhé dé sao chép HCV va sinh bénh hoc. Trong phén 16n cac
truong hop, méc du qua trinh lay nhiém nhe va hé sinh hoc phtrc tap cua gan, nhung can
phai xem xét k§ vé cac thude chéng virut, chung c6 kha nang c6 cac tac dung phu dang
ké.

Hién nay, chi c6 hai liéu phap diéu tri 14y nhiém HCV dugc phé chuan. Ché do
didu tri ban dau thuong lién quan dén liéu trinh tiém interferon-a. (IFN-a) trong ven trong
thoi gian tir 3-12 thang, trong khi phuong phap didu tri thé hé hai méi duoc phé chuin
lién quan dén viéc diéu tri cing véi IFN-0. va céc gid nucleosit khéng virut tong hop nhu
ribavirin. Ca hai phwong phap diéu tri nay déu c6 cac tac dung phu lién quan dén
interferon cling nhu hiéu qua chdng lay nhiém HCV thap. Do d6, c6 nhu cau vé viéc
nghién ciru chat khang virut hiéu qua dé diéu tri sy lay nhiém HCV do su dung nap thép
va hiéu qua dang that vong cua céc liéu phap diéu tri hién co.

Trong tip hop cac bénh nhan ma phin 16n bénh nhan bi 1ay nhidm cép tinh va
khong 6 tridu chimg bénh va khong biét cac tién lugng bénh, thude hitu hidu can phai c6
cac tac dung phu it hon dang ké so véi cac liéu phap diéu tri hién hanh. Protein-3 khong
chu truc (structural protein-NS3) ciia virut viém gan C 1a enzym thiy phén protein can
cho qua trinh xt ly polyprotein cua virut va do do, can cho su sao chép virut. Mic du s6
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16n céc thé bién di virut c6 lién quan dén su lay nhiém, vi tri hoat dong cua proteaza NS3
vAn con duge bao tdn cao, do d6 1am cho viée tre ché né 1a cach thirc can thiép hap dan.
Thanh cong mdéi day trong viéc didu tri HIV bang céc chét trc ché proteaza trg giup cho
quan diém ring su trc ché N'S3 1a dich chinh trong cudc chién chéng lai HCV.

HCV la virut ARN kiéu flaviridae. Hé gen HCV duoc bao va chira phan tr ARN
nhanh don bao gdm khoang 9600 cip bazo. N6 mi hoa polypeptit bao gdm khoan 3010
axit amin.

Polyprotein ctia HCV duge xit ly boi virut va peptidaza ctia vat chu thanh 10 peptit
riéng biét ma ching c6 cic chirc nang khac nhau. C6 ba protein ciu tric 1a C, E1 va E2.
Protein P7 ¢6 chiic nang chua duoc biét rd va bao goém trinh tu bién dbi cao. C6 sau
protein khong co cAu truc. NS2 1a metaloproteinaza phu thudc k&m ma n6 hoat dong két
hop voi phin ciia protein NS3. NS3 két hop hai chite nang xiic tac (tach khoi su lién két
cua no6 voi NS2): serin proteaza & d4u tan cung N ma né can NS4A lam ddng nhén td, va
chtrc nang helicaza phu thu¢cATP-aza & du tan cung carboxyl. NS4A c6 lién quan chat
ché&, nhung khong phai la ddng nhén t6 khong ddng hoéa tri vé6i serin proteaza.

NS3/4A proteaza chiu trach nhiém phén cat bon vi tri trén polyprotein cia virut.
Su phan cit NS3-NS4A 1a ty xtic tic, xuat hién & vi tri cis. Tét ca ba protein thiry phan
con lai NS4A-NS4B, NS4B-NS5A va NS5A-NS5B déu xudt hién & vi tri trans. NS3 1a
serin proteaza dugc phan loai chu tric 1a proteaza kiéu chymotrypsin. Trong khi serin
proteaza NS tu né c6 hoat tinh thily phan protein, enzym proteaza cua HCV khong phai
la enzym hiéu qua vé viéc xtic tac qua trinh phan cit polyprotein. Nguoi ta da chimg minh
rang ving ky nuée trung tdm cta protein NS4A la can cho su tang cudng ndy. Sy tao
phirc ctia protein NS3 véi NS4A duong nhu can cho qud trinh xtt Iy, ting cuong hiéu qua
thiy phéan protein tai tat ca cac vi tri.

Chién dich chung dé nghién ctru thubc chéng virut 1a 1am bét hoat cac enzym dugc
mi hoa boi virut, bao gdm NS3, ma cac enzym nay can cho su sao chép virus. Céc ch
ging hién nay huéng vé viéc phét hién cac chét trc ché proteaza NS3 dugc can nhéc bai
S. Tan, A. Pause, Y. Shi, N. Sonenberg, Hepatitis C Therapeutics: Current Status and
Emerging Strategies, Nature Rev. Drug Discov. 1, 867-881 (2002).

Ban chit ky thuit ciia sang ché

Theo mot khia canh, sang ché dé xuat cac hgp chat c6 cong thuc I, hodc cac muoi,
este hodc tién dugce chat dugc dung ctia chiing:
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trong do
A khong xuét hién, hoic 1a -(C=0)-, -S(O)2-, -C(=N-ORu)- hodc -C(=N-CN);

dugc chon tir -Cs-Ciz xycloalkyl, -Cs-Cixxycloalkyl duoc thé; -Cs-
C12 xycloalkenyl, -C3-Ci2 xycloalkenyl dugc thé; -Cs-Cpoheteroxycloalkyl, va Cs-
C12 heteroxycloalkyl dugc thé;

R, R

hoic B la %th“"r , trong d6 mdi Ry va Rg doc 1ap 1a C1-Cs alkyl hodc C,-Cy alkenyl
va m&i nhom nay doc 1ap tiry ¥ duoc thé bang mdt hodc nhiéu halo;

Mabi M) va M, doc 1ap duge chon tir O va NRy;

mdi 1An xuét hién, Ry doc 1ap duge chon tir nhom bao gom:

(1) hydro;

(ii) aryl; aryl dugc thé; heteroaryl; heteroaryl dugc thé;

(iii) heteroxycloalkyl; heteroxycloalkyl dugc thé; va

(iv) -C1-Cs alkyl, -C>-Cg alkenyl, hodc -C2-Cs alkynyl, mdi nhém chira 0, 1, 2 hoac

3 nguyén tir khac loai dugc chon tir O, S hodc N; -C1-Cs alkyl dugce thé, -C»-Cs

alkenyl dugc thé, hodc -C»-Cs alkynyl duoc thé, mdi nhém chia 0, 1, 2 hodc 3

nguyén t khac loai duoc chon txr O, S hoic N; -C3-Ci2 xycloalkyl, -Cs-

C12 xycloalkyl dugc thé; -C3-C12 xycloalkenyl, hodc -C3-Ci2 xycloalkenyl dugc

thé:

Mdi L1 va Ly doc 1ap duoc chon tir -C1-Cs alkylen, -C2-Cg alkenylen, hoac -Ca-
Cs alkynylen mdi nhom chira 0, 1, 2 hodc 3 nguyén tir khac loai dugc chon tr O, S hodc
N; -C;-Csg alkylen dugc thé, -C,-Cs alkenylen dugc thé, hoac -C»-Cs alkynylen duoc thé,
mdi nhém chia 0, 1, 2 hodc 3 nguyén tir khac loai duoc chon tur O, S hodc N; -Cs-
C12 xycloalkylen, hodc -C3-Ci2 xycloalkylen duoc thé, mdi nhom chwra 0, 1, 2 hodc 3
nguyén tir khac loai dugc chon tr O, S hodc N; -Cs-Ciz xycloalkenylen, hoac -Cs-
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Ci2 xycloalkenylen duoc thé, mdi nhém chira 0, 1, 2 hodc 3 nguyén tir khac loai duge
chon tir O, S hodc N;

W khong xut hién, hodc duoc chon tir -O-, -S-, -NH-, -N(Me)-, -C(O)NH-, hoac
-C(O)N(Me)-;

X va'Y, cing vOi nguyén tir cacbon ma chung gin vao tao thanh nhém mach vong
dugc chon tir aryl, aryl duoc thé, heteroaryl, heteroaryl duoc thé, di vong, di vong dugc
thé, vong cacbon va vong cacbon dugc thé;

X dugce chon tir N hoic -C(Rz)-, trong d6 Ra dugc chon tir nhom bao gém:

(i) hydro, halogen, CN, CF3, NOz, OR3, SR, -NHS(0)2-R3, -NH(SO2)NR4Rs,
NR4Rs, CO2R3, COR3, CONR4Rs, N(R1)CORs3; aryl; aryl dugc thé; heteroaryl;
hoac heteroaryl duoc thé;

(i) heteroxycloalkyl hoac heteroxycloalkyl dugc thé; va

(iii) -C1-Cs alkyl, -C2-Cs alkenyl, hodc -C»-Cs alkynyl, mdi nhém chtra 0, 1, 2 hodc
3 nguyén tir khac loai dugc chon tr O, S hodc N; -C;-Cs alkyl duoc thé, -C,-Cs alkenyl
duge thé, hodc -Co-Cs alkynyl duge thé, mdi nhom chira 0, 1, 2 hodc 3 nguyén tir khac
loai duge chon tir O, S hodc N; -C3-Ci2 xycloalkyl, -C3-Cy2 xycloalkyl duoc thé; -Cs-
C12 xycloalkenyl, hodc -C3-Ci2 xycloalkenyl duoc thé;

mdi R3 doc 1ap dugce chon tir C1-Cs alkyl, -C2-Cs alkenyl, hodc -Ca-Cs alkynyl, mdi
nhém chira 0, 1, 2 hodc 3 nguyén tir khac loai dugc chon tr O, S hodc N, -C1-Cg alkyl
duoc thé, -C»-Cs alkenyl dugc thé, hoic -C»-Cs alkynyl dugc thé, mdi nhom chira 0, 1, 2
hodc 3 nguyén tir khac loai dugc chon tir O, S hodc N; va -C3-Cy2 xycloalkyl, -Cs-
Ci2 xycloalkyl duoc thé; -C3-C12 xycloalkenyl, hodc -C3-Ci2 xycloalkenyl duoc thé; di
vong; di vong duoc thé: aryl; aryl dugc thé; heteroaryl; hodc heteroaryl dugc thé;

mdi R4 va Rs doc 1ap duogc chon tir H va R, hodc R4 va Rs cung voi nguyén i nito
ma chung gan vao tao thanh vong di vong;

mdi R va R* doc 1ap duge chon tir nhom bao gom:
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(i) -C1-Cs alkyl, -C»-Cg alkenyl, hodc -C>-Cs alkynyl, mdi nhém chira 0, 1, 2 hodc

3 nguyén tir khac loai dugc chon tr O, S hodc N; -C;-Cs alkyl duoc thé, -Ca-
Cs alkenyl dugc thé, hodc -Ca-Cs alkynyl dugc thé, mbi nhom chira 0, 1, 2 hodc 3
nguyén ti khac loai dugc chon tu O, S hodc N; -Csz-Ci2 xycloalkyl, -Cs-
Ci2 xycloalkyl dugc thé; -C4-C12 alkylxycloalkyl, -C4-Ci2 alkylxycloalkyl dugc
thé; -C3-Cr2 xycloalkenyl, -Cs-Ci2 xycloalkenyl dugc thé; -Cs-C12 alkylxyclo
alkenyl, hodc -C4-C12 alkylxycloalkenyl duoc thé;

(ii) aryl; aryl dugc thé; heteroaryl; heteroaryl dugc thé;
(iii) heteroxycloalkyl hodc heteroxycloalkyl dugc thé; va
(iv) hydro hoac doteri;
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G duoc chon tir -OH, -NHS(0)2-R3, -NH(SO2)NR4Rs, va NR4Rs; va
R” dugc chon tir hydro, metyl, etyl, va allyl.

Theo mdt phuong an, duoc chon tir -C3-Cr2 xycloalkyl, -C3-Ci2 xycloalkyl
duoc thé; -C3-C12 xycloalkenyl, -C3-Ci2 xycloalkenyl dugc thé; -C3-Ci2 heteroxycloalkyl,
va -C3-C12 heteroxycloalkyl duoc thé.

Theo mét phuong 4n cia sang ché, B dugc chon tir, tuy nhién khong gi6i han &
nhém cac vong bao gom:

O, < ) P > B ) <
ol O O LG O L O

T4t hon néu X va Y cing v6i nguyén tir cacbon ma ching gan vao tao thanh nhom
mach vong dugc chon tir aryl, aryl dugc thé, heteroaryl, heteroaryl duoc thé, di vong va
di vong duoc thé, t6t hon nita néu aryl, aryl dugc thé, heteroaryl hodc heteroaryl dugc
thé. Tt nhat néu X va Y clng vé6i nguyén tir cacbon ma chung gin vao tao thanh vong
benzo hoic vong benzo dugc thé.

Theo phuong an khac, sang ché dé xuit cac dugc pham chira hop chat theo sdng
ché (vi du, hop chét cong thure I), hodc mudi, este hodc tién duoc chit duoc dung cuia
chung. Theo phuong an khac nita, sang ché @ xuét cac duoc pham chia hop chét theo
sang ché véi lugng c6 tac dung diéu tri (vi du, hop chét cong thie I), hodc mudi, este hoac
tién duoc chit dugc dung cta chung, két hop véi chit mang hodc ta dugc dugce dung.
Theo phuong an khéac nira, sang ché mé ta cac phuong phap diéu tri su lay nhiém viém
gan C ¢ dbi tuong can su diéu tri nhu vy bang hop chét theo sang ché (vi du, hop chét
cong thirc 1), hodc cac dugc phém néu trén.

Céac d4u hiéu, cac muc dich va cac uu diém khac cua sang ché s& rd rang hon trong
phan mo ta chi tiét sang ché sau day. Tuy nhién, can hiéu rang phan mb ta chi tiét nay
trong khi néu cac phurong an duoc wu ti€n clia sang ché theo cach dé minh hoa, cht khong
lam gidi han sang ché. Cac thay dbi va bién d6i khac nhau nam trong pham vi cua sang
ché s& tré nén rd rang ddi voi chuyén gia trung binh trong linh vue sau khi doc phan mb
ta chi tiét nay.

M6 ta chi tiét sang ché

Phuong an thtr nhét cua sang ché 1a hop chét co cong thitc I nhu duge md ta trén
day, hoac mudi, este hodc tién duogc chat duoc dung cta chung, riéng biét hodc két hop
v6i chét mang hodc ta dugc dugc dung.

Phuong an khéc cua sang ché 12 hop chat ¢6 cong thic 11:

5
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1y

hodc mudi, este hodc tién duge chat duge dung cla ching, riéng biét hoac két hop véi

chét mang hoic t4 dugc duge dung, trong do X -X4 doc 1ap dugc chon tir -CRe va N,
trong d6 mdi Re doc 14p dugce chon tir:

(i) hydro; halogen; -NO2; -CN; hodc N3;

(ii) -M-R3, trong d6 M 1a O, S, hoac NH;

(iii) NR4Rs;

(iv) -C1-Cs alkyl, -C»-Cs alkenyl, hodc -C»-Cs alkynyl, mdi nhom chura 0, 1, 2 hodc
3 nguyeén tir khéac loai dugc chon tir O, S hodc N; -C;-Cs alkyl duogc thé, -C»-Cs
alkenyl dugc thé, hodc -C»-Cs alkynyl duoc thé, mdi nhoém chia 0, 1, 2 hodc 3
nguyén tr khac loai dugc chon tir O, S hoac N; -Cs3-Ci2 xycloalkyl, -Cs-
C12 xycloalkyl dugc thé; -C3-Ci2 xycloalkenyl, hodc -C3-Ciz xycloalkenyl dugc
thé:

(v) aryl; aryl dugc thé; heteroaryl; hodc heteroaryl dugc thé; va

(vi) heteroxycloalkyl hoac heteroxycloalkyl dugc thé;

A khong xudt hién, hogc 1a -(C=0)-, -S(O)2-, -C(=N-OR)- hoac -C(=N-CN)-;

duge chon tir -Cs-Cizxycloalkyl, -Cs-Ci2xycloalkyl dugc thé; -Cs-
Ciaxycloalkenyl, -Cs3-Ci2 xycloalkenyl duoc thé; -Cs-Cioheteroxycloalkyl, va Cs-
Cizheteroxycloalkyl dugce thé;

R Rp
N .
hoic ® 1a "¢ ¥, trong d6 mdi Ry va Rg doc 1ap la Ci-Cg alkyl hodc Co-Cs
alkenyl va mdi nhom nay doc 1ap tuy y dugc thé bang mot hodc nhiéu halo;
Mdi M; va Ma doc 1ap duge chon tir O va NRy;
mai 1an xuét hién, Ry ddc 1ap duoc chon tir nhém bao gém:

(1) hydro;
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(ii) aryl; aryl dugc thé; heteroaryl; hodc heteroaryl duoc thé;
(iii) heteroxycloalkyl hodc heteroxycloalkyl dugc thé; va

(iv) -C1-Cs alkyl, -C2-Cg alkenyl, hodc -C2-Cs alkynyl, mdi nhom chira 0, 1, 2 hodc
3 nguyén tir khic loai dugc chon tir O, S hodc N; -C1-Cs alkyl dugc thé, -C,-Cs
alkenyl dugc thé, hodc -C,-Cs alkynyl duoc thé, mdi nhém chira 0, 1, 2 hodc 3
nguyén tir khac loai dugc chon tix O, S hodc N; -C3-Ciz xycloalkyl, -Cs-
Ci2 xycloalkyl dugc thé; -C3-Ciaxycloalkenyl, hodc -C3-Ciz xycloalkenyl dugc
thé;
Mbi L1 va L doc 1ap duoc chon tir -Ci1-Cs alkylen, -C»-Cs alkenylen, hoac -C»-
Cs alkynylen, mdi nhom chira 0, 1, 2 hodc 3 nguyén tir khac loai duoc chon tir O, S hodc
N; -Ci-Cs alkylen duoc thé, -C,-Cs alkenylen duoc thé, hodc -C»-Cs alkynylen duoc thé,
mdi nhém chita 0, 1, 2 hodc 3 nguyén ti khac loai duge chon tur O, S hodc N; -Cs-
C12 xycloalkylen, hodc -C3-Ciz xycloalkylen dugc thé, mdi nhom chua 0, 1, 2 hodc 3
nguyén tir khac loai dugc chon tr O, S hodc N; -C3-Ci2 xycloalkenylen hodc -Cs-
C12 xycloalkenylen duoc thé, mdi nhoém chira 0, 1, 2 hodc 3 nguyén tir khac loai dugc
chon tir O, S hodc N;

W khong xudt hién, hodc la -O-, -S-, -NH-, -N(Me)-, -C(O)NH-, hozc -
C(O)N(Me)-;

X’ duge chon tir N hodc -C(Rz)-, trong d6 Ra duge chon tir nhém bao gbm:

(i) hydro, halogen, CN, CF3, NO2, ORs, SR, -NHS(0):-R3, -NH(SO2)NR4Rs,
NR4Rs, CO2R3, COR3, CONR4Rs, N(R1)CORs3; aryl; aryl dugc thé; heteroaryl;
hoac heteroaryl dugc thé:

(ii) heteroxycloalkyl hodc heteroxycloalkyl dugc thé; va

(iii) -C1-Cs alkyl, -C2-Cs alkenyl, hodc -C2-Cs alkynyl, mdi nhém chtra 0, 1, 2 hoac
3 nguyén tir khac loai dugc chon tir O, S hodc N; -C1-Cs alkyl duoc thé, -C»-Cs alkenyl
duge thé, hodc -C-Cg alkynyl dugc thé, mdi nhom chira 0, 1, 2 hodc 3 nguyén tir khac
loai dugc chon tir O, S hodc N; -C3-Cr2 xycloalkyl, hoac -Cs- Ci2xycloalkyl dugc thé; -
C3-C12 xycloalkenyl, hodc -C3-Cia xycloalkenyl dugc thé: mdi Rs doc 1ap duge chon tir
C1-Cs alkyl, -C»-Cs alkenyl, hoac -C>-Cs alkynyl, mdi nhém chtra 0, 1, 2 hodc 3 nguyén
tr khac loai duogc chon tir O, S hodc N, -C;-Cs alkyl dugc thé, -C,-Cs alkenyl dugc thé,
hodc -C»-Csg alkynyl dugc thé, mdi nhém chua 0, 1, 2 hodc 3 nguyén tir khac loai dugc
chon tt O, S hodc N; -Cs3-Cixycloalkyl, -C3-Ciz2xycloalkyl duoc thé; -Cs-
Ciaxycloalkenyl, -C3-Ci2 xycloalkenyl dugc thé; di vong; di vong dugc thé; aryl; aryl
duoc thé; heteroaryl; va heteroaryl dugc thé;

Mbi Rs va Rs ddc 1ap duge chon tir H va R3, hodc Rava Rs két hop cung v61 N ma
chung gin vao dé tao thanh vong di vong;

MB&bi R va R’ doc l1ap dugce chon tir nhém bao gém:

7
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(i) -C1-Cs alkyl, -C»-Cg alkenyl, hodc -C»-Cg alkynyl, mdi nhém chura 0, 1, 2 hodc
3 nguyén tir khac loai duoc chon tr O, S hoidc N; -C;-Cg alkyl duogc thé, -C»-
Cs alkenyl dugc thé, hodc -C»-Cs alkynyl duoc thé, mdi nhom chira 0, 1, 2 hodc 3
nguyén t& khac loai duoc chon tx O, S hoic N; -C3-Ciz xycloalkyl, -Cs-
C12 xycloalkyl dugc thé; -C4-C12 alkylxycloalkyl, -Cs-C 12 alkylxycloalkyl dugc
thé:  -C3-C12 xycloalkenyl, -C3-Ci2 xycloalkenyl — dugc thé; -Cs4-Cr2
alkylxycloalkenyl, hodc -C4-Cr2 alkylxycloalkenyl dugc thé;

(ii) aryl; aryl dugc thé; heteroaryl; heteroaryl dugc thé;

(iii) heteroxycloalkyl hodc heteroxycloalkyl duoc thé; va

(iv) hydro; doteri;

G dugc chon tir -OH, -NHS(O)>-R3, -NH(SO2)NR4Rs, va NR4Rs; va
R” dugc chon tir hydro, metyl, etyl, va allyl.

Phuong 4n khéc cua sang ché 1 hop chét c6 cong thirc 11T hogc

Y1”Y2 Yy Y2

M, o _.
£ Rl
M j"N N
A—N- G
H R O
' . R
(1) (IV)

hodac mudi, este hoic tién duoc chit duge dung cua ching, riéng biét hodc két hop véi
chét mang hoic ta duge duoc dung, trong do mdi Y1 va Yz doc 1ap duge chon tir CRg va
N, va mdi Y3 doc lap duge chon tir NRg, S va O;

mdi Re ddc 1ap duge chon tur:

(i) hydro; halogen; -NOa; -CN; hoac N3;

(ii) -M-R3, trong d6 M 1a O, S, hodc NH;

(ii1) NR4Rs

(iv) -C1-Cs alkyl, -C2-Cs alkenyl, hodc -C»-Cs alkynyl, mdi nhém chira 0, 1, 2 hoac
3 nguyén tit khac loai dugc chon tir O, S hoac N; -C;-Cs alkyl dugc the, -C»-Cs

alkenyl dugc thé, hodic -C2-Cs alkynyl duge thé, mbi nhom chira 0, 1, 2 hogc 3
nguyén tir khac loai duge chon tir O, S hodc N; -C5-Ci xycloalkyl, -Cs-
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Ci2 xycloalkyl duoc thé; -C3-C12 xycloalkenyl, hodc -C3-Ci2 xycloalkenyl dugc
thé;

(v) aryl; aryl dugc thé; heteroaryl; hodc heteroaryl dugc thé; va
(vi) heteroxycloalkyl hodc heteroxycloalkyl dugc thé;
A khong xuét hién, hogc 1a -(C=0)-, -S(0)>_, -C(=N-OR1)- hoac -C(=N-CN)-;

dugc chon tir -C3-Ciz xycloalkyl, -C3-Ci2 xycloalkyl duoc thé; -Cs-
Ci2 xycloalkenyl, -C3-Cia xycloalkenyl duoc thé; -C3-Croheteroxycloalkyl, va -Cs-
C12 heteroxycloalkyl dugc thé;
R; Rg

hoic B la “%H;" , trong d6 mdi Ry va Rg doc 14p 1a Ci-Cs alkyl hodc Ca-Cs
alkenyl va mdi nhom nay doc 1ap tuy y duoc thé bang mot hodc nhiéu halo;

MJbi M; va Mz doc lap dugc chon tir O va NRu;

m&i 1n xuét hién, Ry doc 1ap duoc chon tir nhém bao gom:
(1) hydro;

(ii) aryl; aryl dugc thé; heteroaryl; hodc heteroaryl dugc thé;
(iii) heteroxycloalkyl hoac heteroxycloalkyl duoc thé; va

(iv) -C1-Cs alkyl, -C»-Cs alkenyl, hodc -C»-Cg alkynyl, mdi nhom chira 0, 1, 2 hoac

3 nguyén tir khac loai dugc chon tir O, S hodc N; -Ci-Cg alkyl dugce thé, -Co-

Cs duoc thé alkenyl, hodc -C»-Cs alkynyl dugc thé, mdi nhom chira 0, 1, 2 hodc 3

nguyén tir khac loai dugc chon tr O, S hoac N; -C3-Ciz xycloalkyl, -Cs-

Ci2 xycloalkyl duoc thé; -C3-Ciaxycloalkenyl, hodc -Cs-Ciz xycloalkenyl duoc

thé:

M&di L1 va Ly doc lap duoc chon tir -C1-Cs alkylen, -C»-Cs alkenylen, hodc -C»-Cs
alkynylen, mdi nhém chira 0, 1, 2 hodc 3 nguyén ti khac loai dugc chon tir O, S hoac N;
-C1-Cs alkylen dugc thé, -C»-Cs alkenylen dugc thé, hoic -C»-Cs alkynylen dugc thé, mdi
nhom chia 0, 1, 2 hodc 3 nguyén tir khac loai dugc chon ti O, S hoac N; -Cs-
C12 xycloalkylen, hodc -Cs-Ci2 xycloalkylen duoc thé, mdi nhom chwra 0, 1, 2 hodc 3
nguyén t khéac loai dugc chon tr O, S hodc N; -C3-Ci2 xycloalkenylen, hodc -Cs-
C12 xycloalkenylen duoc thé, mdi nhom chira 0, 1, 2 hodc 3 nguyén ti khéc loai dugc
chon tir O, S hodc N;

W khong xuét hién, hodc la -O-, -S-, -NH-, -N(Me)-, -C(O)NH-, hodc -
C(O)N(Me)-;

X’ duge chon tir N hodc -C(Rz)-, trong d6 Rz dugc chon tur nhom bao g@)m:
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(i) hydro, halogen, CN, CF3, NO2, OR3, SRs, -NHS(0)2-R3, -NH(SO2)NR4Rs,

NR4Rs, COzR3, COR3, CONR4Rs, N(R1)COR3; aryl; aryl duoc thé; heteroaryl;

hoac heteroaryl dugc thé;

(ii) heteroxycloalkyl hoac heteroxycloalkyl dugc thé; va

(iii) -C1-Cs alkyl, -C2-Cg alkenyl, hodc -C2-Cs alkynyl, mdi nhom chira 0, 1, 2 hodc

3 nguyén t khac loai dugce chon tr O, S hodc N; -C;-Cs alkyl duogc thé, -C»-

Cs alkenyl dugc thé, hodc -C,-Cs alkynyl duoc thé, mdi nhom chtra 0, 1, 2 hodc 3

nguyén t& khac loai duoc chon tix O, S hoic N; -C3-Ciz xycloalkyl, -Cs-

Ci2 xycloalkyl dugc thé; -C3-C1a xycloalkenyl, hodc -Cs-Ciz2 xycloalkenyl dugc

thé;

Mbi Rs doc 1ap duge chon tir Ci-Cs alkyl, -C2-Cs alkenyl, hoac -C»-Cs alkynyl,
mdi nhom chira 0, 1, 2 hodc 3 nguyén ti khac loai duge chon tr O, S hodc N, -C1-Cs alkyl
duoc thé, -C»-Cs alkenyl dugc thé, hoic -C»-Cs alkynyl dugc thé, mdi nhom chtra 0, 1, 2
hodc 3 nguyén tr khac loai dugc chon tr O, S hoiac N; -C3-Ci2 xycloalkyl, -Cs-
Ci2 xycloalkyl dugce thé; -C3-C12 xycloalkenyl, -C3-C12 xycloalkenyl dugc thé; di vong;
di vong dugc thé: aryl; aryl dugc thé; heteroaryl; va heteroaryl dugc thé;

MBobi R4 va Rs doc 1ap dugc chon tir H va R3, hodc R4 va Rs két hop cung v6i N ma
ching gén vao dé tao thanh vong di vong;

M>3i R va R doc 1ap duge chon tir nhém bao gom:

(i) -C1-Cs alkyl, -C»-Cs alkenyl, hodc -C2-Cs alkynyl, modi nhom chtra 0, 1, 2 hoac
3 nguyén tir khac loai duge chon tr O, S hoic N; -C;-Cs alkyl duoc thé, -Co-
Cs alkenyl duoc thé, hoic -C2-Cs alkynyl dugc thé, mdi nhom chira 0, 1, 2 hodc 3
nguyén t¢ khac loai duoc chon tu O, S hoic N; -C3-Ci2 xycloalkyl, -Cs-
C12 xycloalkyl dugc thé; -C4-C12 alkylxycloalkyl, -Cs-Ci2 alkylxycloalkyl dugc
thé; -C3-C2 xycloalkenyl, -C3-Cy2 xycloalkenyl duoc thé; -Cy-
C12 alkylxycloalkenyl hodc -Ca-C12 alkylxycloalkenyl duoc thé;

(ii) aryl; aryl duoc thé; heteroaryl; hodc heteroaryl duoc thé;

(iii) heteroxycloalkyl hodc heteroxycloalkyl dugc thé; va

(iv) hydro hoac dotert;

G duogc chon tir -OH, -NHS(0)2-R3, -NH(SO2)NR4Rs, va NR4Rs; va
R” duoc chon tir hydro, metyl, etyl, va allyl.

Phuong an khéc cua sang ché 12 hop chat c¢6 cong thirc V:

10
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F. F

/‘%)‘ X )L, Xz

(V)

hoac mudi, este hoic tién duoc chit duoc dung cua ching, riéng biét hodc két hop véi
chét mang hodc ta dugc duge dung, trong do

X1-X4 doc 1ap duge chon tir -CRg va N, trong do6 mdi Re ddc 1ap duge chon tur:

(i) hydro; halogen; -NO2; -CN; hodc N3;

(ii) -M-R3, trong d6 M 1a O, S, hodc NH;

(ii1) NR4Rs;

(iv) -C1-Cg alkyl, -C2-Cg alkenyl, hodc -C2-Cs alkynyl, mdi nhém chira 0, 1, 2, hoac
3 nguyén tir khac loai duge chon tir O, S, hoac N; -Ci-Cs alkyl duoc thé, -C»-Cs
alkenyl duoc thé, hoic -C»-Cs alkynyl dugc thé, mdi nhom chira 0, 1, 2, hoac 3
nguyén t& khac loai dugc chon tu O, S hoic N; -Cs3-Cp2 xycloalkyl, -Cs-
Ci2 xycloalkyl dugc thé; -C3-C12 xycloalkenyl, hodc -C3-Ci2 xycloalkenyl dugc
thé:

(v) aryl; aryl duoc thé; heteroaryl; hodc heteroaryl duoc thé; va

(vi) heteroxycloalkyl hodc heteroxycloalkyl dugc thé;

A khong xuét hién, hodc 1a -(C=0)-, -S(0)2_, -C(=N-OR1)- hodc -C(=N-CN)-;
dugc chon tir -C3-Ciz xycloalkyl, -Cs-Ciz xycloalkyl dugc thé; -Cs-

C12 xycloalkenyl, -Cs3-Ci2 xycloalkenyl dugc thé; -C3-Ci2 heteroxycloalkyl, va -Cs-
C12 heteroxycloalkyl dugc thé;

R; Ry
hodc la ‘i)—{e“ , trong do mdi R7 va Rg doc 1ap 1a Ci-Cg alkyl hodc C»-Cs
alkenyl va mdi nhom nay doc 1ap tuy y duoc thé bang mot hodc nhiéu halo;

mdi M va M, doc 1ap duge chon tir O va NRi;

mdi 1an xuét hién, Ry doc 1ap duge chon tir nhdm bao gém:
(1) hydro;

(ii) aryl; aryl dugc thé; heteroaryl; hodc heteroaryl dugc thé;

11
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(iii) heteroxycloalkyl hodc heteroxycloalkyl duoc thé; va

(iv) -C1-Cs alkyl, -C2-Cs alkenyl, hoac -C»-Cs alkynyl, mdi nhém chira 0, 1, 2, hoac
3 nguyén tir khac loai duoc chon tir O, S, hodc N; -Ci-Cs alkyl duoc thé, -C»-Cs
alkenyl dugc thé, hodc -C,-Cs alkynyl duoc thé, mdi nhém chira 0, 1, 2, hodc 3
nguyén t& khac loai duoc chon tir O, S hoic N; -C3-Ci2 xycloalkyl, -Cs-
C12 xycloalkyl duoc thé; -C3-C1a xycloalkenyl, hodc -C3-Ciz xycloalkenyl dugc
thé;

X’ duge chon tir N hodc -C(R»)-, trong d6 R> dugc chon tur nhém bao gém:

(i) hydro, halogen, CN, CF3;, NO2, ORs, SR3, -NHS(O)-Rs, -NH(SO2)NR4Rs,
NR4Rs, COsR3, COR3, CONR4Rs, N(R1)CORs3; aryl; aryl duoc thé: heteroaryl;
hoac heteroaryl dugc thé:

(ii) heteroxycloalkyl hoac heteroxycloalkyl dugc thé; va

(iii) -C1-Cs alkyl, -C»-Cg alkenyl, hodc -C»-Cg alkynyl, mdi nhém chia 0, 1, 2,

hodc 3 nguyén tir khac loai dugc chon tir O, S, hodc N; -C1-Cs alkyl duoc thé, -Co-

Cs alkenyl dugc thé, hodc -C,-Cs alkynyl dugc thé, mdi nhém chira 0, 1, 2, hodc 3

nguyén t khac loai dugc chon taxr O, S hodac N; -C3-Ciz xycloalkyl, -Cs-

C12 xycloalkyl dugc thé; -C3-C1a xycloalkenyl, hodc -Cs-Ci2 xycloalkenyl dugc

thé:

mdi Rs ddc lap duoc chon tir C1-Cs alkyl, -Ca-Cs alkenyl, hodc -C2-Cs alkynyl, mdi
nhém chtra 0, 1, 2, hodc 3 nguyén ti khac loai dugc chon tir O, S hodc N, -C;-Cg alkyl
dugc thé, -C-Cs alkenyl duge thé, hodic -Ca-Cs alkynyl dugc theé, mdi nhém chira 0, 1, 2,
hodc 3 nguyén tir khac loai dugc chon tir O, S hoac N; -Cs- Ci2 xycloalkyl, -Cs-
C12 xycloalkyl dugc thé; -C3-C12 xycloalkenyl, -C3-C12 xycloalkenyl dugc thé; di vong;
di vong duoc thé; aryl; aryl dugc thé; heteroaryl; va heteroaryl dugc thé:

mdi R4 va Rs doc 1ap dugce chon tir H va Rs, hodc R4 va Rs két hop cung v6i N ma
chung gin vao dé tao thanh vong di vong;

mdi R va R* doc 1ap duge chon tir nhom bao gbm:

(i) -C1-Cs alkyl, -C»-Cs alkenyl, hodc -C»-Cs alkynyl, mdi nhém chira 0, 1, 2, hodc

3 nguyén tir khac loai duoc chon tir O, S, hodc N; -Ci-Cs alkyl duogc thé, -C»>-Cs

alkenyl duoc thé, hodc -C»-Cs alkynyl dugc thé. mdi nhém chwra 0, 1, 2, hoac 3

nguyén to khac loai dugc chon tr O, S hoic N; -C3-Ci2 xycloalkyl, -Cs-

C12 xycloalkyl dugc thé; -C4-Cr2 alkylxycloalkyl, -Cs-C2 alkylxycloalkyl dugc

thé: -C3-C12 xycloalkenyl, -C3-C12 xycloalkenyl duoc thé; -Cs-

Craalkylxycloalkenyl, hodc -C4-C12 alkylxycloalkenyl duoc thé;

(ii) aryl; aryl dugc thé; heteroaryl; hodc heteroaryl duoc thé;

(iii) heteroxycloalkyl hodc heteroxycloalkyl dugc thé; va

12
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(iv) hydro; hodc doteri;
G duoc chon tir -OH, -NHS(0)2-Rs, -NH(SO2)NR4Rs, va NR4Rs; va
R” duoc chon tir hydro, metyl, etyl, va allyl.
Phuong an khéc cia sang ché hop chét c6 cong thirc VI:
R F

f/‘\\v)é /\fN:%EXﬁ %

M2 = > ks
o) RuN X4
s o
M, H
N N
J\"i@ e
O
© N R R
H
(VD)
hoac mubi, este hoic tién duoc chit duoc dung cua ching, riéng biét hodc Kkét hop voéi
chat mang hoic ta dugc duoc dung, trong do
X1-X4 ddc 1ap duge chon tir -CRg va N, trong do6 mdi Re doc 1ap duoc chon tur:
(i) hydro; halogen; -NO2; -CN; hodc N3;
(ii) -M-R3, trong d6 M 1a O, S, hodc NH;
(iii) NR4Rs
(iv) -C1-Cs alkyl, -C»-Cs alkenyl, hodc -C2-Cs alkynyl, mdi nhom chira 0, 1, 2 hoac
3 nguyén tr khac loai duogc chon tir O, S hoidc N; -C;-Cg alkyl dugc thé, -C»-Cs
alkenyl dugc thé, hodc -C2-Cs alkynyl duoc thé, mdi nhom chua 0, 1, 2 hodc 3
nguyén tir khac loai dugc chon tr O, S hodc N; -C3-C2 xycloalkyl, -Cs-
C12 xycloalkyl dugc thé; -C3-C12 xycloalkenyl, hodc -C3-Ci2 xycloalkenyl duogc
thé:
(v) aryl; aryl dugc thé; heteroaryl; hodc heteroaryl duoc thé; va
(vi) heteroxycloalkyl hodc heteroxycloalkyl duoc thé;
duoc chon tir -Cs-Ciaxycloalkyl, -C3-Ciz xycloalkyl dugc thé; -Cs-
Ci2 xycloalkenyl, -C3-Ciz xycloalkenyl duoc thé; -Cs-Cizheteroxycloalkyl, va -Cs-
C12 heteroxycloalkyl dugc thé;

R; Ry

hoic ®1a %Af, trong d6 mdi Ry va Rg doc 14p 1a C1-Cs alkyl hodc Cx-Cs
alkenyl va mdi nhom nay doc 1ap ty y duoc thé bang mot hodc nhiéu halo;

mdi M; va Ma doc 1ap duge chon tir O va NRi;

13
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m&i 14n xuét hién, Ry doc 1ap duoc chon tir nhém bao gom:
(i) hydro;

(ii) aryl; aryl dugc thé; heteroaryl; hoac heteroaryl duoc thé:
(iii) heteroxycloalkyl hogc heteroxycloalkyl dugc thé; va

(iv) -C1-Cs alkyl, -C2-Cs alkenyl, hodc -C>-Cs alkynyl, mdi nhoém chira 0, 1, 2 hodc

3 nguyén tir khac loai duge chon tir O, S hogc N; -Ci-Cs alkyl dugc thé, -C»-Cs

alkenyl dugc thé, hoic -C»-Cs alkynyl dugc thé, mdi nhém chia 0, 1, 2 hoac 3

nguyén t& khac loai dugc chon tu O, S hodc N; -C3-Ci2 xycloalkyl, -Cs-

C12 xycloalkyl dugc thé; -C3-C12 xycloalkenyl, hodc -C3-Ci2 xycloalkenyl dugc

thé;

mdi R; ddc 1ap dugc chon tir C1-Cs alkyl, -C2-Cs alkenyl, hodc -C»-Cs alkynyl, mdi
nhém chira 0, 1, 2 hodc 3 nguyén tir khac loai duoc chon tir O, S hoac N, -C;-Cs alkyl
dugc thé, -C,-Cs alkenyl dugc thé, hodc -C»-Cs alkynyl dugc thé, mdi nhom chira 0, 1, 2
hodc 3 nguyén tir khac loai dugc chon tr O, S hodc N; -C3-Cy2 xycloalkyl, -Cs-
C12 xycloalkyl duoc thé; -C3-C12 xycloalkenyl, -C3-C12 xycloalkenyl dugc thé; di vong;
di vong dugc thé; aryl; aryl dugc thé; heteroaryl; va heteroaryl dugc thé;

mdi R4 va Rs doc 1ap duge chon tir H va R3, hodc R4 vaRs két hop cung v6i N ma
chung gin vao dé tao thanh vong di vong;
mdi R va R’ doc 1ap dugc chon tir nhom bao gdm:

(i) -C1-Cs alkyl, -C»-Cs alkenyl, hodc -C»-Cs alkynyl, mdi nhém chira 0, 1, 2 hoac
3 nguyén tir khac loai dugc chon tir O, S hodc N; -C1-Cs alkyl dugc thé, -C»-
Cs alkenyl dugc thé, hodc -C»-Cs alkynyl dwgc thé, mdi nhom chira 0, 1, 2 hodc 3
nguyén to khac loai duoc chon tu O, S hoic N; -Cs3-Cia xycloalkyl, -Cs-
C12 xycloalkyl dugc thé; -C4-C12 alkylxycloalkyl, -Cs-Cr2 alkylxycloalkyl dugc
thé:  -C3-Craxycloalkenyl, -C3-Ci2 xycloalkenyl ~ duge  thé;  -Ca-Cu2
alkylxycloalkenyl, hodc -Cs-Ci2 alkylxycloalkenyl dugc thé;

(ii) aryl; aryl duoc thé; heteroaryl; hodc heteroaryl duoc thé;

(iii) heteroxycloalkyl hodc heteroxycloalkyl dugc thé; va

(iv) hydro; hoac doteri;

G duge chon tir -OH, -NHS(O)2-R3, -NH(SO2)NR4Rs, va NR4Rs; va
R” dugc chon tir hydro, metyl, etyl, va allyl.

Sang ché ciing dé cap dén cac hop chat c6 cong thic VII va cac mudi, este va ti€n
dugc chat duge dung cua chung:

14
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(VI

trong d6 mdi R, R?, R¥ va R* ddc 1ap 1a Re, hoac R! va R?, R? va R¥, hodc R* va
R* két hop cung véi cac nguyén tir cacbon gan vao mdi nhém nay, tao thanh vong thom,
di vong thom, vong mach hodc di vong;

dugc chon tir -C3-Ciz2 xycloalkyl, -Cs3-Cr2 xycloalkyl dugc thé; -Cs-
C12 xycloalkenyl, -C3-Ci2 xycloalkenyl duoc thé; -Cs-Cizheteroxycloalkyl, va -Cs3-Ciz
heteroxycloalkyl dugc thé:

R, Rg
- \ "‘"-LH , X N A ~ N -

hoac la ¥ trong d6 moi R7 va Rsdoc 1ap la Ci-Cs alkyl hodc Co-
Cs alkenyl va mdi nhém nay doc 1ap tuy y duoc thé béng mot hoac nhiéu halo; mdi Re ddc
1ap dugc chon tur:

(i) hydro; halogen; -NOa; -CN; hodc Ns;

(ii) -M-R3, trong d6 M 1a O, S, hodc NH;

(iii) NR4Rs;

(iv) -C1-Cs alkyl, -C»-Cs alkenyl, hodc -Ca- Cs alkynyl, mdi nhém chua 0, 1, 2 hodc

3 nguyén tir khac loai duge chon tir O, S hodc N; -Ci- Cs alkyl duogc thé, -Co-

Cs alkenyl dugc thé, hoac -C»-Cs alkynyl dugc thé, mdi nhom chira 0, 1, 2 hoac 3

nguyén tir khac loai dugc chon tr O, S hodc N; -C3-Ciz xycloalkyl, -Cs-

C12 xycloalkyl duoc thé; -C3-C12 xycloalkenyl, hodc -C3-Ci2 xycloalkenyl duoc

thé;

(v) aryl; aryl dugc thé; heteroaryl; hodc heteroaryl duoc thé; va

(vi) heteroxycloalkyl hodc heteroxycloalkyl duoc thé;

Rs doc lap dugc chon tir Ci-Cs alkyl, -C2-Cs alkenyl, hodc -C»-Csg alkynyl, moi
nhém chira 0, 1, 2 hodc 3 nguyén ti khac loai dugc chon tur O, S hodc N, -C;-Cs alkyl
duoc thé, -C>-Cs alkenyl duoc thé, hodc -Ca-Cs alkynyl dwoc thé, moi nhom chira 0, 1, 2
hoic 3 nguyén tir khac loai dwoc chon tr O, S hodc N; -C3-Ci2 xycloalkyl, -Cs-

C12 xycloalkyl dugc thé; -C3-C12 xycloalkenyl, -C3-C12 xycloalkenyl duoc thé; di vong;
di vong dugc thé; aryl; aryl dugc thé; heteroaryl; va heteroaryl dugc thé;
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mdi R4 va Rs doc 1ap dugc chon tir H va Rs, hodc R4 va Rs két hop cung v61 N ma
chung gén vao dé tao thanh vong di vong;

mdi R va R’ doc 1ap duge chon tir nhém bao gom:

(i) -C1-Cs alkyl, -C»-Cs alkenyl, hodc -C>-Cg alkynyl, mdi nhém chira 0, 1, 2 hoac
3 nguyén tir khéc loai dugc chon tlr O, S hoac N; -C1-Cs alkyl duogc thé, -C»-Cs
alkenyl dugc thé, hoac -C»-Cs alkynyl duogc thé, mdi nhom chtra 0, 1, 2 hodc 3
nguyén ti khac loai dugc chon tu 0O, S hoic N; -C3-Ciz xycloalkyl, -Cs-
C12 xycloalkyl duogc thé; -C4-Ci2 alkylxycloalkyl, -C4-Ci2 alkylxycloalkyl duoc
thé; -C3-C12 xycloalkenyl, -C3-Ci2 xycloalkenyl duoc  thé; -Cs-
C12 alkylxycloalkenyl, hodc -Cs-Ci2 alkylxycloalkenyl duoc thé;

(ii) aryl; aryl dugc thé; heteroaryl; hodc heteroaryl duoc thé;

(iii) heteroxycloalkyl hodc heteroxycloalkyl duoc thé; va

(iv) hydro; hoac doteri;

R” dwoc chon tir hydro, metyl, etyl, va allyl.

Theo mét s6 phwong én vé cac hop chat c6 cong thue I-VIL, ® dugc chon tur -Cs-

Ci2 xycloalkyl, -C3-Ci2 xycloalkyl dugc thé; -C3-Craxycloalkenyl, -C3-Ci2 xycloalkenyl
duoc thé; -C3-C12 heteroxycloalkyl, va -Cs-Ci2 heteroxycloalkyl duoc thé;

Theo mét sé phwong én, .trong cac hop chit co cong thic I-VII 1a Cs-
C12 cacboxycle hoac di vong co tu 4 dén 6 canh va tuy y dugc thé bang mot hodc nhiéu

nhom thé doc 1ap duge chon tir halo, C1-Cs alkyl hoac C,-Cs alkenyl. Vi du, ® ¢6thé1a
C3-Cs cacboxycle khong thom hodc di vong khong thom c¢6 tir 4 dén 6 canh va tuy y dugc
thé bing mdt hodc nhiéu nhom thé doc 1ap duge chon tir halo, Ci-Cs alkyl hodc Co-
Cs alkenyl. T6t hon nita néu, 1a C4-Cs cacboxycle no hodc di vong no co tir 4 dén 6
canh va tiy y duge thé bing mot hogc nhidu nhém thé doc l1ap duge chon tir halo, Ci-
Cs alkyl hodc C»-Cs alkenyl.

Theo mét sé phuong 4n vé cac hop chét co cong thire I dén VII, B duge chon tur
nhém bao gom:

7 W om * % n " Y
C( °C< sC( DC( ><j :ﬂ HNCI FNJ <<
R b =~ = G =~ hos S

rrr‘

N N i v 5%><<“L‘
OCC C O0 T OO O, £ O,

Tt hon, ® duoc chon tir nhém sau:
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. | Jo % o~
o < ¢

Tét hon néu RV, R, R¥ va R¥ 1a hydro. Ciing tot hon néu R" va R* 1a hydro; va
mot trong s& R? va R¥ 1a hydro, va nhém con lai duge chon tir halo, metyl, tuy y duoc
thé bang mot hodc nhiéu halo, hoic -O-metyl tiy ¥ duoc thé bang mot hodc nhiéu halo.
Ciing t6t hon néu R" va R, hogc R? va R¥’, hogc R* va RY, cing vdi nguyén tir cacbon
ma ching gén vao tao thanh vong cacbon hodc di vong ¢6 5 hodc 6 canh (vi du, phenyl),
va tbt hon néu nhém con lai trong sé R', R?, R¥ va R* 1a hydro.

& &5

Tét hon néu Rs 1a

Té6t hon néu R’ 1a , hoac - t6t hon nira la

F
I\ =

Tét hon néu R 1a

O
hoac EC - tt hon nira 1a
-

Theo mot phuong 4n, sang ché dé xuét cac hop chat co cong thue VII hoac cac

mubi dugc dung cua chung, trong do la ¥, R’ la vinyl (-‘\\) hoic diflometyl

F
('§E<F ), Rs 1a §“Q],vaR1a é‘é

Theo phuong 4an khac, sang ché @& xuét cac hop chat co cong thire VII hodc cac

[
[4

muéi duge dung cia chung, trong d6 ® la ¥, R’ 1a vinyl (‘—\) hodc diflometyl
F

=

( F)LRi1a : /<J vaR1a § i _R? 13 -O-metyl tily y duoc thé bang mot hodc nhiéu
halo, va R", R¥, va R* 1a hydro.
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Theo phuong 4n dugc uu tién khac nita, sang ché dé xuat cac hop chat c6 cong

thirc VII hodc cac mudi dugc dung cia ching, trong do la # R’ 1a vinyl ( “\\)
F

hoic diflometyl ( F).Rsla : j, vaR1a % : ,vaRY, R¥, R¥ va R* 1a hydro.

Theo phuong 4an khdic, sang ché dé xuét cac hop chat c6 cong thirc VII hodc cac

mudi duge dung cta chung, trong do la # R’ 1a vinyl ( —\) hodc diflometyl
i~

(  F)Rsla § 7 j, vaR 1a E : . R% 1a halo (vi dy, F), va R", R¥, va R* la hydro.

Theo phuong 4n dugc vu tién khac nita, sang ché dé xuat cac hop chat c6 cong

A

N\

thie VII hodc cac mudi duoc dung cua chung, trong dé A 7RI vinyl (
F
ooy e
hoac diflometyl ( F)LRsla? N, vaRla , R? va R4’ két hop cung véi cac
nguyén tir cacbon gén vao chiing tao thanh phenyl, va R" va R? 1a hydro.

Theo khia canh khac, sang ché dé xuét hop chét c6 cong thic VIII

Y
X'/&‘/X
|
N
L—W—L ¥
‘ o)
MZ Ru
0 0
M, )N *,é
A G
A—N
H R 0
R!‘
(VIII)

trong do,
A khong xuét hién, hodc duoc chon tir -(C=0)-, -S(O)2-, -C(=N-OR1)-va -C(=N-
CN)-;

dugc chon tir -Ci-Cr2 xycloalkyl, -Cs-Ci2xycloalkyl dugc thé; -Cs-
Ci2 xycloalkenyl, -C3-Ci2 xycloalkenyl duoc thé; -C3-C12 heteroxycloalkyl, va -Cs-
C12 heteroxycloalkyl dugc thé;

18
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mdi M; va Ma dugce chon tir O va NRy; trong do madi 1an xuat hién, Ry duoc chon
tir nhém bao gom:

(1) hydro;
(ii) aryl; aryl duoc thé; heteroaryl; heteroaryl dugc thé;
(iii) heteroxycloalkyl hodc heteroxycloalkyl dugc thé; va

(iv) -C1-Cs alkyl, -C»-Cs alkenyl, hogc -C2-Cs alkynyl, mdi nhém chtra 0, 1, 2, hodc

3 nguyén ti khac loai doc 1ap dugc chon tu 0, SvaN; -Ci-Cg alkyl dugc thé, -C»-

Cs alkenyl duoc thé, hodc -C»-Cs alkynyl dugc thé, mdi nhom chira 0, 1, 2 hoac 3

nguyén tir khac loai dugc chon tr O, S hodc N; -Cs-Ciaxycloalkyl, hodc -Cs-

Ci2 xycloalkyl duogc thé; -C3-C12 xycloalkenyl, hodc -C3-Ciz xycloalkenyl dugce

thé;

L1 va L, doc 1ap dugc chon tir -C1-Cs alkylen, -C2-Cs alkenylen, hodc -C»-Cs
alkynylen, mdi nhém chia 0, 1, 2, hodc 3 nguyén tir khac loai doc lap dugce chon tir 0,S
va N; -C;-Cg alkylen dugc thé, -C,-Cg alkenylen dugc thé, hoic -C»-Cs alkynylen dugc
thé, mdi nhom chira 0, 1, 2 hodc 3 nguyén tir khéc loai dugc chon tir O, S hodc N; -Cs-
C12 xycloalkylen, hodc -Cs-Ci2 xycloalkylen duoc thé, mdi nhom chira 0, 1, 2 hodc 3
nguyén t& khac loai dugc chon tr O, S hoic N; -C3-Ci2 xycloalkenylen, hodc -Cs-
C12 xycloalkenylen duoc thé, mdi nhom chira 0, 1, 2 hodc 3 nguyén tir khac loai duoc
chon tir O, S hodc N;

W khong xudt hién, hodc duoc chon tix -O-, -S-, -NH-, -N(Me)-, -C(O)NH-, va -
C(O)N(Me)-;

X va'Y, ciing v4i nguyén tir cacbon ma chung gan vao, tao thanh nhom mach vong
dugce chon tir aryl, aryl duoc thé, heteroaryl, heteroaryl dugc thé, di vong, va di vong
duoc thé:

X duge chon tir N va -C(Ra)-, trong d6 Rz dugc chon tir nhom bao gém:

(i) hydro, halogen, CN, CF3;, NOa, ORj, SRi1, -NHS(O)-Ro, -NH(SO2)NR3R4,
NR3R4, CO2Rj, COR1, CONRIR2, N(R1)COR2;

(ii) aryl; aryl dugc thé; heteroaryl; heteroaryl duoc thé;

(ii1) heteroxycloalkyl hodc heteroxycloalkyl dugc thé; va

(iv) -C1-Csalkyl, -C2-Cs alkenyl, hodc -C>-Cs alkynyl, mdi nhém chira 0, 1, 2, hodc
3 nguyén tt khéc loai doc 1ap dugc chon tir 0, S vaN; -C;-Cg alkyl duoc thé, -Ca-
Cs alkenyl dugc thé, hodc -C»-Cs alkynyl dugc thé, mdi nhom chira 0, 1, 2 hodc 3
nguyén tir khac loai dugc chon tr O, S hodc N; -Cs-Ciaxycloalkyl, hodc -Cs-
Ci2 xycloalkyl dugc thé; -C3-C12 xycloalkenyl, hodc -Cs-Ci2 xycloalkenyl duoc
thé;

MB&bi R va R’ doc 1ap dugce chon tir nhém bao g?)m:
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(i) -C1-Cs alkyl, -C»-Cg alkenyl, hodc -C2-Cs alkynyl, mdi nhom chua 0, 1, 2, hodc
3 nguyén tir khac loai doc 1ap dugc chon tir O, S va N; -C1-Cs alkyl dugc thé, -Ca-
Cs alkenyl dugc thé, hoic -C»-Cs alkynyl dugc thé, m&i nhom chira 0, 1, 2 hodc 3
nguyén tir khac loai duoc chon tr O, S hodc N; -Cs-Ciaxycloalkyl, hodc -Cs-
C12 xycloalkyl dugc thé; -C4-C12 alkylxycloalkyl, hodc -Cs-Ci2 alkylxycloalkyl
dugc thé; -Ci-Crzxycloalkenyl, hodc -CiCi xycloalkenyl dugc thé; -Ca-
Chaalkylxycloalkenyl, hodc -C4-Cr2 alkylxycloalkenyl dugc thé;

(ii) aryl; aryl dugc thé; heteroaryl; heteroaryl dugc thé;

(iii) heteroxycloalkyl hodc heteroxycloalkyl dugc thé; va

(iv) hydro; dotert;

G duge chon tir -OH, -NHS(O)2-R3, -NH(SO2)NR4Rs, va NR4Rs;
R3 dugce chon tir:

(i) aryl; aryl dugc thé; heteroaryl; heteroaryl dugc thé

(i1) heteroxycloalkyl; heteroxycloalkyl dugc thé; va

(iii) -C1-Cs alkyl, -C»-Cs alkenyl, hodc -C»-Csg alkynyl, mdi nhom chtra 0, 1, 2 hodc

3 nguyén tir khéac loai duoc chon tr O, S hodc N, -C;1-Csg alkyl dugce thé, -C»-

Cs alkenyl duoc thé, hoidc -C»-Cs alkynyl dugc thé, mo6i nhom chira 0, 1, 2 hoéc 3

nguyén tir khac loai dugc chon tur 0, S hoic N; -C3-Ci2 xycloalkyl, hodc -Cs-

C12 xycloalkyl dugc thé; -C3-C12 xycloalkenyl, hodc -C3-Ci2 xycloalkenyl dugc

thé; di vong; di vong dugc thé;

R4 va Rs doc 1ap dugc chon tu:

(i) hydro;

(ii) aryl; aryl dugc thé; heteroaryl; heteroaryl dugc thé;

(iii) heteroxycloalkyl hodc heteroxycloalkyl duoc thé;

(iv) -C1-Cs alkyl, -C»-Cs alkenyl, hodc -C-Cs alkynyl, mdi nhom chua 0, 1, 2, hodc

3 nguyén tir khéc loai doc 1ap duogc chon tir O, S va N; -C;-Cs alkyl duoc thé, -C»-

Cs alkenyl dugc thé, hoic -C,-Cs alkynyl duoc thé, mdi nhom chia 0, 1, 2, hodc 3

nguyén tir khac loai dugc chon tu 0, S hoac N; -C3-Ci2 xycloalkyl, hodc -Cs-

C12 xycloalkyl dugc thé; -C3-C12 xycloalkenyl, hodc -C3-Ci2 xycloalkenyl duogc

thé; di vong, hodc di vong dugc thé; va

R> dugc chon tir hydro, metyl, etyl va allyl.

Cac hop chit dai dién theo sang ché bao gom, tuy nhién khong gidi han ¢ cac hop
chét c6 cong thire VIII sau ddy (vi du 1 dén vi du 256 trong Bang 1) trong d6 R, -Lo-W-

A8

Mi Mz ~
Li-, =~k , R’ va G dugc md ta trong moi vi du trong Bang 1,
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Céc hop chét dai dién theo sang ché ciing bao gom, tuy nhién khong gi6i han & cac
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Sang ché ciing dé cap dén cac duoc pham chira hop chat theo sang ché, hoic mudi,

este hogc tién duoc chit duge dung cua ching. Theo mot phuong an, sang ché dé cap dén

cac dugc pham chtra hop chat theo séng ché véi lugng co tac dung diéu tri, hodc mubi,

este hodc tién dugc chat duge dung cua chung, két hop voi chit mang hoic ta duge duge

dung. Theo phuong an khac, sang ché mo ta cac phuong phap diéu tri bénh lay nhiém

virut viém gan C ¢ ddi twong can sy diéu tri nhu vy bang dugc phim néu trén.

Ngoai ra, sang ché @& cap dén cac phuong phap su dung cc hop chét theo sing

ché hoic céc mudi duge dung cta ching dé diéu tri bénh lay nhiém HCV. Cac phuong

phap nay bao gdm cho bénh nhan méc bénh HCV can diéu tri st dung luong c6 tac dung

hop cht theo séng ché hoac mubi dugce dung cua ching.

Tét hon, hop chét 12 hop chét c6 cong the VII nhu duge mo ta trén day.

Nguoi ta bat ngd phat hién rang cac hop chét theo sang ché c6 thé tc ché hodc

ngan chan dang ké mot sb bién thé HCV kiéu gen 1 va 3 (vi duy, cac bién thé kiéu gen 1a
R155K, D168E hoac D168V, cac bién thé kiéu gen 1b R155K hoac D168V, hodc cac
bién thé kiéu gen 3a S138T, A166T hoac Q168R). Cac thu nghiém 1am sang va thu
nghiém t€ bao replicon da xéac dinh cac bién thé HCV khang lai nhiéu chét tc ché proteaza
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da biét. Vi du, bién thd R155K da thé hién co siic dé khang muc thép voi telaprevir va
boceprevir va co strc dé khang mirc cao v6i BILN 2061 va danoprevir (ITMN-191). Xem
Bartels va cac dong tac gia, THE JOURNAL OF INFECTIOUS DISEASES 198:800-807
(2008). Cling xem tai liéu cua Lu va cac dong tac gia, ANTIMICROBIAL AGENTS va
CHEMOTHERAPY, 48:2260-2266 (2004); va Zhou va cac déng tac gia, THE
JOURNAL OF BIOLOGICAL CHEMISTRY, 282:22619-22628 (2007). Phéan tng bét
lai sy tai nap virut 12 phuong phap thuong dung dé chung to su didu tri thét bai, da quan
sat dugc & cac bénh nhan duoc diéu tri bang danoprevir sau khi cac bién thé R155K xuit
hién. Xem www.natap.org/2010/AASLD/ AASLD_84.,htm (61th Annual Meeting of the
American Association for the Study of Liver Diseases, Boston, MA, October 30-
November 3, 2010). Twong tw, phan tng bat lai su tai nap virut da dugc phat hién ¢ cac
bénh nhan duoc diéu tri bang vaniprevir (MK-7009). Cac bién ching R155K hodc D168V
da dugc phét hién & cac bénh nhan nay, chung t6 su dé khang hodc sy nhay cam giam cta
cac bién thé nay doi v6i vaniprevir. Xem tai lidu
www.natap.org/2009/EASL/EASL_27.htm (EASL 44th Annual Meeting, April 2009,
Copenhagen, Denmark) Hon nita, céc bién thé HCV chira R155K da dugc phat hién la
céc loai khéng on dinh chiém chu yéu & mot s6 bénh nhan diéu tri ngay tir dau. Xem tai
liéu cia Salloum va céac dong tac gia, ANTIVIRAL RESEARCH 87:272-275 (2010). Do
do, bang hoat tinh trc ché duoc cai thién dang ké chéng lai kiéu hoang ciing nhu céc bién
thé, cac hop chét theo sang ché c6 thé diéu tri cac bénh lay nhiém HCV mot cach hiéu
qué va pho rong.

Theo mot khia canh, sang ché mé ta cac phuong phap diéu tri cac bién thé HCV.
Céac phuong phép nay bao gdm viéc cho bénh nhan bi léy nhiém hogc ¢6 chira cac bién
chung nhu vay stt dung hop chit theo sang ché hodc mubi duoc dung ctia chiing véi lugng
¢6 tac dung. Cac bénh nhan nay co thé 1a cac bénh nhan moi duoc diéu tri hodc da dugc
diéu tri nhiéu 1an. Theo mot phwong an, bénh nhén tiép nhan viéc diéu tri theo khia canh
nay cua sang ché c6 chtra bién chung dugc chon tir cac bién chung kiéu gen 1a R155K,
D168E hodc D168V, cac bién ching kiéu gen 1b R155K hodc D168V, hodc cac bién
chung kiéu gen 3a A166T hodc Q168R. Theo phuong an khac, bénh nhéan cé chira bién
ching HCV dugc chon tir cac bién chung kiéu gen 1 R155K hodc D168V hodc cac bién
chung kiéu gen 3 Q168R. Vi dy, bénh nhan c6 thé chira bién chung dugc chon tir cac bién
chung kiéu gen 1a R155K hodc D168V, céc bién ching kiéu gen 1b R155K hoac D168V,
hodc cac bién ching kiéu gen 3s Q168R. Theo phuwong an dugc wu tién khac nira, bénh
nhan c6 chira bién ching duoc chon tir cac bién chung kiéu gen 1 R155K hodc D168V,
vi du, céc bién chiing kidu gen 1a R155K hodc D168V hodc céc bién ching kieu gen 1b
R155K hoac D168V, Theo mt vi du, bénh nhan c¢6 chira bién ching kiéu gen 1 R155K
(vi du, bién chung kiéu gen 1a hogc 1b R155K). Theo vi du khéc, bénh nhén c6 chira bién
ching kiéu gen 1 D168V (vi du, bién ching kiéu gen 1a hodc 1b D168V).

Bénh nhan dugc diéu tri theo khia canh nay cta sang ché ¢6 thé da duogc diéu tri
trude day, tuy nhién khong dap ung ché do didu tri gdbm cac chét e ché HCV proteaza
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khac. Chét (rc ché HCV proteaza khac (cac chét rc ché HCV proteaza khac) dugc st dung
trong lan diéu tri trude do6 co thé duoc chon tir, vi du va khong bi giéi han o, telaprevir,
boceprevir, danoprevir, vaniprevir, narlaprevir, TMC-435 (Tibotec), BILN 2061
(Boehringer Ingelheim), BI-201335 (Boehringer Ingelheim), BMS-650032 (BMS), hoac
t6 hop cua chiing.

Tét hon, hop chit duge sir dung theo khia canh nay cua sang ché 1a hop chat ¢
cong thire VII nhu duge mo ta trén day hoac mudi dugc dung cta chung. Tét hon nira
néu, hop chat dugc sir dung theo khia canh nay cua séng ché duoc chon tir cac hop chat
theo vi du 1, 2, 4, 5, 6, 8, 34, 36, 40, 65, 89, 90, 273, 274, 275, 276, 277, 278, 279, 280,
281,282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, hoac 297,
hogc cac mudi duge dung cua chung. Tét hon nita, hop chat dugc sir dung theo khia canh
nay ctia sang ché dugc chon tir cac hop chat theo vi du 5, 6, 275, 276, 287, 288, 289, 294,
296 hoac 297, hodc cac mubi dugce dung cua ching.

Theo khia canh khac, sang ché mo ta cac phuong phép diéu tri cac bénh nhan HCV
ma trude do da st dung ché do didu tri chira chét e ché HCV proteaza khac. Cac phurong
phap nay bao gbm cho cac bénh nhan nay sir dung lugng c6 tac dung hop chét theo sang
ché hoac mudi dugc dung cta ching. Khong lam giéi han sang ché boi bit ky 1y thuyét
cu thé nao, cac bénh nhan da dugc diéu tri nhiéu lan nay co thé chia cac bién chung c6
sire dé khang hodc Up sip voi céc ching dot bién HCV va, két qua 1a phan (g kém véi
cac chét e ché proteaza (vi du, telaprevir, boceprevir, danoprevir, vaniprevir, narlaprevir,
TMC-435 (Tibotec), BILN 2061 (Boehringer Ingelheim), BI-201335 (Boehringer
Ingelheim), BMS-650032 (BMS), hodc t6 hop ctia ching). Tét hon, hop chét dugc st
dung theo khia canh nay cua sang ché 1a hop chét c6 cong thie VII nhu duge mo ta trén
day hoac mudi duge dung cua chung. T4t hon nira néu, hop chit dugc sir dung theo khia
canh nay clia sang ché dugc chon tir cc hop chat theo vi du 1,2, 4, 5, 6, 8, 34, 36, 40,
65, 89, 90, 273, 274, 275, 276, 277, 278, 279, 280, 281, 282, 283, 284, 285, 286, 287,
288,289,290, 291,292,293, 294, 295,296, 297, 298 hodc 299, hodc cac mudi duge dung
cta ching. THt hon nita, hop chat dugc stir dung theo khia canh nay cla sang ché c6 thé
duoc chon tir cac hop chat theo vi du 5, 6, 275, 276, 287, 288, 289, 294, 296 hoac 297,
hodc cac mudi duge dung ctia ching.

Hon nita, séng ché mo ta cac phuong phap diéu tri cac bénh nhan HCV bi lay
nhidm vi rat HCV kiéu gen 3, Céac phuong phap nay dua trén phat hién bét ngd rang cac
hop chét theo sang ché co tac dung tc ché virut HCV kiéu gen 3 bao gém mot s6 bién
chung (vi dy, cac bién ching A166T, Q168R hodc S138T). Cac phuong phap nady bao
gom viéc cho cac bénh nhan nay s dung lugng c6 tac dung hop chit theo sang ché hoic
mubi duge dung ctia chung. Tét hon, hop chat dugc st dung theo khia canh nay cua sang
ché 1a hop chat c6 cong thite VII nhu duge mo ta trén day hodc mubi dugc dung cta
chung. Tét hon nita néu, hop chit duoc sir dung theo khia canh nay ctia sang ché dugc
chon tir cac hop chét theo vidu 1,2, 4, 5, 6, 8, 34, 36, 40, 65, 89, 90, 273, 274, 275, 276,
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277,278,279, 280, 281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292,293,294,
295, 296, 297, 298 hodc 299, hodc cac mubi duge dung cta ching.

Tét hon nita, hop chit dugc st dung theo khia canh nay cla sang ché co thé duge
chon tir cac hop chét theo vi du 5, 6, 275, 276, 287, 288, 289, 294, 296 hodc 297, hodc
cac mudi dugc dung ctia chung.

Sang ché ciing d& cap dén viéc sir dung hop chit theo sang ché, hoic mudi duge
dung cua chung, d8 bao ché thudc dé diéu tri cac bién thé HCV. Vi du, cac bénh nhan
dang duoc diéu tri c6 thé bi lay nhiém hodc chua bién chung dugc chon tir cac bién chiing
kiéu gen la R155K, D168E hoac D 168V, cac bién chung kiéu gen 1b R155K hodc
D168V, hoic c4c bién chiing kiéu gen 3a A166T hodc Q168R. Ngoai ra, sang ché dé cap
dén viéc str dung hgp chét theo sang ché, hoac mudi duoc dung ctia ching, dé bao ché
thubc dé didu tri cac bénh nhan HCV da duoc diéu tri nhiéu 1an ma truée do da dwoc cho
str dung nhung khong dap ung phuong phéap didu trj chira chat e ché HCV proteaza khac
(vi du, telaprevir, boceprevir, danoprevir, vaniprevir, narlaprevir, TMC-435 (Tibotec),
BILN 2061 (Boehringer Ingelheim), BI-201335 (Boehringer Ingelheim) BMS-650032
(BMS), hoic to hop cta chung) Hon nita, sang ché du tinh bao gbm viéc str dung hop
chét theo sang ché, hodc mudi duoc dung cua chung, dé bao ché thubc dé didu tri cac
bénh nhan HCV bi lay nhiém HCV kiéu gen 3 (bao gdm cac bién ching kiéu gen 3, nhu
céc bién chung kiéu gen 3s A166T, Q168R hodc S138T).

Theo c4c phuong phap duge mo ta & day, hop chét theo sang ché hoic mudi duoc
dung ctia chung c6 thé duoc st dung riéng biét, hodc két hop v6i mot hodc nhiéu tac nhan
khang HCV khéc, nhu cac chét (rc ché HCV polymeraza, cac chét e ché HCV proteaza,
céc chét e ché HCV NS5A, céc chat tic ché CD81, céc chit &re ché xyclophilin, cac chat
trc ché vi tri ddu vao ribosom ndi md (internal ribosome entry site -IRES) hodc cac to hop
bét ky ctia chung. Interferon, ribavirin hodc ca hai cling c6 thé duge dung trong phuong
phap diéu tri. Vi dy, cac phuong phdp dugc mo ta ¢ day co thé con bao gém viéc cho
bénh nhan st dung pegmterferon—alpha va ribavirin. CAc tac nhan khac nhau c6 thé dugc
st dung dong thoi hoac ké tiép nhau. Cuong do lidu cia mdi tac nhén trong ché do diéu
tri c6 thé gidng nhau hodc khac nhau. Vi du, hop chit theo sang ché co6 thé dinh lidu mot
1an mot ngay, va ribavirin co thé duge dinh liéu hai 1an mot ngay.

Céc hop chét theo sang ché ¢6 thé dugc st dung lam tac nhan dugc hoat tinh duy
nhét, hodc duoc st dung két hop vi mot hodc nhiéu tac nhan dé diéu tri hodc phong ngira
cac lay nhiém viém gan C hodc céc tri¢u chung c6 lién quan dén bénh lay nhiém HCV.
Céc tac nhan khac c6 thé duoc sit dung két hop véi hop chét hodc t6 hop cua cac hop chét
theo sang ché bao gbm cac liéu phap didu tri bénh do su 1y nhiém HCV ma trc ché su tai
tao virut HCV béi cac co ché truc tiép hodc gidn tiép. Cac liéu phap nay bao gdm cac tac
nhén nhu cac chit didu bién mién dich vat chu (vi du, interferon-alpha, interferon-alpha
dugc pegylat hoa, interferon-beta, interferon-gamma, cac CpG oligonucleotit va cac chat
twong tw), cac xyclophilin (vi du, Debio 025), hodc cac hop chit khang virut ma tc ché
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céc chuc nang té bao vat chi nhu inosin monophosphat dehydroaza (vi du, ribavirin va
cac chit tuong tw). Sang ché ciing bao gdm céc xytokin didu bién chtrc nang mién dich.
Sang ché ciing bao gdm cac vacxin chira cac khang nguyén HCV hodc cac t6 hop tro gitp
khang nguyén truc tiép chong lai HCV. Sang ché ciing bao gdm céc tac nhan twong tac
v6i cac hop phan té bao vat chu dé (rc ché sy tong hop protein cla virut boi viée tre ché
vi tr{ d4u vao ribosom ndi md (internal ribosome entry site-IRES) khéi dau bude dich ma
cta su sao chép virut HCV hodc trc ché su truong thanh hat virut va giai phong béi cac
tac nhan c6 dich 12 ho viroporin cia cac protein mang, vi du nhu HCV P7 va cac virut
tuong tu. Cac tac nhan khac co thé duoc st dung két hop véi hop chét theo sang ché bao
gdm tac nhan bat ky hodc t6 hop clia cac tac nhin ma ching Grc ché su sao chép cia HCV
boi cac protein dich cua bd gen virut ¢6 lién quan dén su sao chép virut. Céc tac nhén nay
bao gém, tuy nhién khong giéi han & cac chét trc ché khac cia ARN polymeraza phu
thudéc ARN HCV, vi du, cac chét (rc ché polymeraza kiéu nucleosit dugc md ta trong
Cong bé don sang ché quéc t& Cong bb don sang ché quoc € WO0190121(A2), hodc
Patent M§ s 6,348,587B1 hosic Cong bd don sang ché qudc t¢ WO0160315 hodc Cong
bb don sang ché qubc té WO0132153 hodc cac chét irc ché khong phai 1a nucleosit, vi du,
cac chét trc ché benzimidazol polymeraza dugc mé ta trong EP 1162196A1 hoac Cong
b6 don sang ché qudc t6 W00204425 hoic cac chét e ché cia HCV proteaza, vi du nhur
c4c chét e ché kiéu peptidomimetic nhu BILN2061 va cac chét twong tu hodc céc chat
tic ché cia HCV helicaza.

Céc tac nhan khac dugc st dung két hop vé6i hop chit theo sang ché bao gdm tac
nhén bat ky hodc to hop cua cac chét e ché su sao chép cua cac virut khéc dbi vai cac
bénh nhan dong lay nhiém. Cac tic nhan nay bao gbm, tuy nhién khong gidi han & cic
liéu phap diéu tri cac bénh do su lay nhiém viém gan B (hepatitis B-HBV) hodc céc li¢u
phép didu tri cho céc bénh do sy lay nhidm virut gay thiéu hut mién dich & ngudi (HIV).

Do d0, theo mdt khia canh, sang ché mo ta phwong phap diéu tri hodc phong nglra
su lay nhiém do virut chira ARN gdy ra bao gbm cho bénh nhan can su diéu tri nhu vay
déng str dung mot hodc nhiéu tc nhan dugc chon tir nhém bao gém chét diéu bién mién
dich vat chu va tdc nhan chéng virut thir hai, hoac td hop cta chung, v6i lugng co tac
dung diéu tri hop chét hodc tb hop cua cac hop chét theo séng ché, hoic mudi duoc dung,
chét déng phan 1ap thé, tautome, tién duoc chét, mudi cta tién dugc chét, hodc td hgp cua
chung. Vi du vé chét diéu bién mién dich vat chu la, tuy nhién khong gidi han 0,
interferon-alpha, interferon-alpha dugc pegylat hoa, interferon-beta, interferon-gamrna,
xytokin, vacxin, va vacxin chtra khang nguyén va ta dugc, va tac nhan khang virut tht
hai nay @c ché su sao chép ctia HCV bang céach tic ché cac chuc nang té bao vat chu lién
quan dén su sao chép virut hodc tao dich céc protein cua hé gen virut.

Khia canh khéc cua sang ché mo ta phwong phap diéu tri hodc phong ngira su lay
nhiém do virut chira ARN bao gém viéc cho bénh nhan can su diéu tri nhu vay dﬁ”)ng su
dung tac nhan hoac td hop clia c4c tac nhan ma diéu tri hodc 1am giam b6t sy lay nhiém
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HCV bao gdm bénh xo gan va viém gan, v6i luong c6 tac dung diéu tri hop chét hoic t6
hop cua céac hgp chat theo sang ché, hoac mudi dugc dung, chét dong phan 1ap thé,
tautome, tién duoc chat, mubi coa tién dugc chét, hodc t6 hop cta chung. Khia canh khac
niia cua sang ché mé ta phuong phap diéu tri hodc phong ngira sy lay nhiém do virut chira
ARN bao gdm cho bénh nhan cAn sy diéu tri nhu vay ddng st dung mot hodc nhiéu tac
nhan ma chung diéu tri cho bénh nhén mic bénh do sy lay nhiém viém gan B (hepatitis
B-HBV), v6i luong ¢6 tac dung diéu tri hop chét hodc t6 hop cuia cac hop chét theo sang
ché, hodc mudi dugc dung, chét ddng phan 1ap thé, tautome, tién dugc chat, mudi cua tién
duoc chat, hodc t6 hop cua chiing. Tac nhan diéu tri cac bénh nhan méc bénh do 1y nhiém
viém gan B (hepatitis B-HBV) ¢6 thé 1a, vi du, tuy nhién khong gi6i han ¢, L-
deoxythymldm adefovir, lamivudin hoac tenfovir, hoéc td hop bat ky cua chung. Vi du
v& virut chira ARN bao gbm, tuy nhién khong giéi han &, cac virut viém gan C (hepatitis
C virus-HCV).

Khia canh khac cua sang ché mé ta phuong phap diéu tri hodc phong ngtra su lay
nhidm do virut chira ARN bao gém cho bénh nhan can su diéu tri nhu vay dong sir dung
mot hodic nhidu tac nhan ma ching diéu tri cho bénh nhan méc bénh do sy lay nhiém virut
gay thiéu hut mién dich & ngucn (human immunodeficiency virus-HIV), v6i lugng co tac
dung diéu tri hop chét hodc td hop cua cac hop chét theo sang ché, hodc mudi duoc dung,
chét dong phan 1ap thé, tautome, tién duge chat, mudi cia tién duoc chat, hodc to hop cua
chung. Vi du v& virut chira ARN bao gdm, tuy nhién khong gidi han &, virut viém gan C
(hepatitis C virus-HCV). Ngoai ra, sang ché @& xuét viéc sir dung hop chét hogc td hop
cua cac hop chit theo sang ché, hodc dang mudi duge dung, chét dong phan 1ap thé, hodc
tautome, tién duogc chét, mudi cta tién duoc chét, hoic td hop cua chung, va mot hoac
nhiéu tac nhan dugc chon tir nhém bao gdm chét diéu bién mién dich vat chii va tac nhan
chdng virut thir hai, hodc td hop cla chung, dé bao ché thube dé diéu tri sy 1y nhiém do
virut chira ARN & bénh nhén, dic biét 1a virut viém gan C. Céc vi du vé chét diéu bién
mién dich vat chi 13, tuy nhién khong gidi han &, interferon-alpha, interferon-alpha dugc
pegylat hoa, interferon-beta, interferon-gamma, xytokin, vacxin, va vacxin chura khang
nguyén va ta dugc, va tac nhan khang virut thir hai nay rc ché su sao chép cia HCV bang
cach e ché cac chire nang té bao vat chu lién quan dén su sao chép virut hoac tao dich
céc protein cua hé gen virut.

Khi dugc st dung trong cac diéu tri néu trén hoac céc diéu tri khéc, to hop cua hop
chit hodc cac hop chét theo sang ché, cung v6i mot hodc nhiéu tac nhan nhu dugc xac
dinh trén day, co thé dugc st dung & dang tinh khiét néu cac dang nay ton tai, hodc dang
mudn duoc dung, tién dugc chat, mudi cta tién dugce chét, hodc t6 hop ctia chiing. Tuong
tu, to hop clia cac tac nhan didu tri nhu vay co thé dugc s dung lam duoc pham chira
lu’orng hiru hiéu diéu tri hop chét hodc t6 hop cuia cac hop chét dugc quan tam, hodc dang
mudi duge dung ctia chung, cac tién duoc chét, hodc cac mubi cta tién dugce chét, két hop
véi mot hoac nhiu tac nhan nhu duogc xac dinh & trén, va chét mang dugc dung. Cac
duoc pham nhu vay co thé duoc str dung dé e ché su sao chép cua virut chira ARN, dac
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biét 1a virut viém gan C (hepatitis C virus-HCV), bang cach cho virut nay tiép xuac véi
dugc pham néu trén. Ngoai ra, cac ché pham nhu vay c6 tac dung dé diéu tri hodc phong
ngua su lay nhidm do virut chira ARN, dac biét 1a virut viém gan C (hepatitis C virus-
HCV).

Do d6, khia canh khac cua sang ché mé ta phuong phap diéu tri hodc phong ngura
su 14y nhiém do virut chira ARN gay ra, dac biét 1a virut viém gan C (hepatitis C virus-
HCV), bao gom viéc cho bénh nhan cin sy diéu tri nhu vy st dung dugc pham chtra hop
chét hodc t6 hop cia céc hop chét theo sang ché hodc mubi dugc dung, chét dong phan
1ap thé, hodc tautome, tién duoc chat, mudi cia tién dugc chat, hodc td hop cua ching,
mot hodc nhiéu tac nhan nhu duoc xac dinh trén day, va chét mang dugc dung.

Khi duoc st dung ¢ dang t6 hop, cac tac nhan diéu tri c6 thé dugc bao ché & dang
céc ché pham riéng biét ma ching duoc st dung cung mot lac hodc trong cac khoang thoi
gian dinh trudc, hodc céc tac nhan didu tri c6 thé duge dua vao & dang mot lidu don vi
riéng biét.

Céc tac nhan khang virut du kién duoc str dung trong liéu phap diéu tri td hop bao
gé)m cac tac nhéan (cac hop chit hoic chét sinh hoc) c6 tac dung {rc ché su tao thanh
va/hodc su sao chép cua virut & dong vat ¢6 vu, bao g@)m, tuy nhién khong gidi han ¢, cac
tac nhan tuong tac voi cac co ché vat chu hodc virut can dé hinh thanh va/hoic sao chép
virut & dong vat c6 va. Cac tac nhan nhu vay co thé duogc chon tr cac tac nhan khéng
HCV khéc: chit irc ché HIV; chét e ché HAV; va chét e ché HBV.

Tac nhan khang HCV khac bao gbm cac tic nhén co tac dung lam giam hodc phong
ngua su tién trién ctia cac triéu chung hodc bénh lién quan dén viém gan C. Céac tac nhan
nhu vay bao gdm, tuy nhién khong gidi han ¢ cac tac nhan diéu bién mién dich, cac chat
{rc ché cia HCV NS3 proteaza, cac chét (rc ché khac cia HCV polymeraza, cac chét wrc
ché cua cac dich khéc trong chu trinh séng ciia HCV va tac nhan khang HCV khac, bao
gbm tuy nhién khong gidi han 6, ribavirin, amantadin, levovirin v4i va viramidin.

Céc téc nhan didu bién midn dich bao gdm cdc téc nhén (cic hop chat hogc cac
chét sinh hoc) ¢6 tac dung 1am tang cudng hodc tao kha nang cho phan tng hé mién dich
& dong vat co vu.

Céc téc nhan didu bién mién dich bao gdm, tuy nhién khong gi6i han 6, cac chat
trc ché inosin monophosphat dehydroaza, vi du nhu VX-497 (merimepodib, Vertex
Pharmaceuticals), cac interferon nhom I, cac interferon nhom II, cac interferon lién ung,
céc asialo-interferon, cac interferon dugc pegylat hoa va cac interferon lién hop, bao gom,
tuy nhién khong gi6i han ¢, cac interferon lién hop voi céc protein khac bao gbm tuy
nhién khong gi6i han ¢, albumin nguoi. Céc interferon nhom I 1a nhom céac interferon ma
tht ca chung lién két voi thu thé type I, bao gbm céc interferon nhom I dugce tao ra theo
cach tu nhién hodc téng hop, trong khi tAt ca cac interferon nhom II lién két véi thy thé
typ II. Vi du vé cac interferon nhom 1 bao gom, tuy nhién khong giéi han &, [alpha]-,
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[beta]-, [delta]-, [omega]-, va [tau] -interferon, trong khi cac vi du vé céc interferon nhém
11 bao gdm, tuy nhién khong gi6i han &, cic [gamma]-interferon.

Céc chit trc ché cia HCV NS3 proteaza bao gdm céc tac nhan (céc hop chat hodic
céc chat sinh hoc) co tac dung (rc ché chirc niang cua HCV NS3 proteaza & dong vat ¢6
vii. Céc chit trc ché cua HCV NS3 proteaza bao gbm, tuy nhién khong gidi han 6, cac
hop chét duge mo ta trong Cong b6 don sang ché qubc té W099/07733, Cong bd don
sang ché qudc té W099/07734, Cong bd don séng ché qudc t& W000/09558, Cong bd
don sang ché qubc t¢ WO00/09543, Cong b6 don sang ché qubc t¢ W000/59929, Cong
bd don sang ché qubc t& WO03/064416, Cong bb don sang ché qubc t& W003/064455,
Cong bd don sang ché quéc té W003/064456, Coéng bd don sing ché québc té
W02004/030670, Cong bd don sang ché qudc té W02004/037855, Cong bb don sang
ché qudc t& W02004/039833, Cong b6 don sang ché qudc té W02004/101602, Cong bd
don sang ché qudc té W02004/101605, Cong b don sang ché quc t& W02004/103996,
Cong bd don sang ché qubc t& W02005/028501, Cong b6 don sang ché qubc té
W02005/070955, Cong bd don sang ché qubc té W02006/000085, Cong bb don sang
ché qudc té W02006/007700 va Cong bd don séng ché quoc & WO2006/007708 (tat ca
cua Boehrlnger Ingelheim), Cong b6 don sang ché quoc té W002/060926, Cong bd don
sang ché québc té W003/053349, Cong bd don sang ché qubc té W003/099274, Cong b
don sang ché qudc té W003/099316, Cong bd don sang ché qudc t&¢ W02004/032827,
Cong bd don sang ché qubc t& W02004/043339, Cong b6 don sang ché quéc té
W02004/094452, Cong bb don sang ché qudc té W02005/046712, Cong bb don sang
ché quéc t& W02005/051410, Cong b6 don sang ché qubc té W02005/054430 (tat ca cua
BMS), Cong bb don séng ché quéc té W02004/072243, Cong bd don séng ché québc té
W02004/093798, Cong bd don sang ché qudc té W02004/113365, Cong bd don sang
ché qudc t& W02005/010029 (tit ca cua Enanta), Cong bd don sang ché qude té
W02005/037214 (Intermune) va Cong bd don sang ché qudc t& WO2005/051980
(Schering), va cac hop chét img cir dugc xac dinh 1a VX-950, ITMN-191 va SCH 503034,

Céc chét trc ché cia HCV polymeraza bao gbm cac tac nhan (cac hop chét hoic
cac chét sinh hoc) c6 tac dung trc ché chtre nang ctia HCV polymeraza. Cac chit tc ché
nhu vy bao gém, tuy nhién khong gi6i han ¢, cac chét e ché nucleosit va khong phai
nucleosit cia HCV NS5B polymeraza. Vi du vé cac chit Grc ché cia HCV polymeraza
bao gom tuy nhién khong gidi han & cac hop chit dugc md ta trong: Cong bd don sang
ché qubc t& W002/04425, Cong bb don sang ché qudc t¢ W003/007945, Cong bb don
sang ché quéc té W003/010140, Cong bd don sang ché quéc t¢ W003/010141, Cong bd
don sang ché quéc té W02004/064925, Cong bd don sang ché quéc t& W02004/065367,
Cong bd don sang ché qudc t¢ W02005/080388 va Cong b6 don sang ché quoc té
W02006/007693 (tit ca cia Boehringer Ingelheim), Cong b6 don sang ché qudc té
W02005/049622 (Japan Tobacco), Cong b6 don sang ché qudc t& W02005/014543
(Japan Tobacco), Cong bd don sang ché quoo té W02005/012288 (Genelabs), Cong b
don sang ché qudc té 'W02004/087714 (IRBM), Cong b6 don sang ché qubc té
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W003/101993 (Neogenesis), Cong bd don sang ché qudc t€ W003/026587 (BMS), Cong
b don sang ché qudc té W003/000254 (Japan Tobacco), va Cong bb don sang ché qudc
4 WO01/47883 (Japan Tobacco), va cac hop chat dé ot 1am sang XTL-2125, HCV 796,
R-1626 vanM 283,

Cac chét e ché dich khac trong chu trinh sébng HCV bao gbm cac tac nhan (cac
hop chét hodc cac chét sinh hoc) c6 tac dung e ché su hinh thanh va/hodc su sao chép
HCYV khong phai boi su ¢ ché chirc ning cia HCV NS3 proteaza. Céc tac nhan nhu vay
c6 thé twong tac v6i cac co ché vat chu hoic HCV virut cin dé hinh thanh va/hodc sao
chép HCV. Cac chét trc ché dich khac trong chu trinh séng cia HCV bao gbm, tuy nhién
khong gidi han 6, cac chét ttc ché dau vao, cac chat trc ché dich dugc chon tir helicaza,
NS2/3 proteaza va vi tri dAu vao ribosom ndi mé (internal ribosome entry site-IRES) va
cac tac nhan twong tac voi chitc nang cua cac dich virut khac bao gbm, tuy nhién khong
gi6i han &, NS5A protein va NS4B protein.

C6 thé xuét hién bénh nhan c6 thé bi dong 14y nhiém véi virut viém gan C va mot
hodc nhiéu virut khic, bao gbm, tuy nhién khong gidi han ¢, virut gy thiéu hut mién dich
& ngudi (human immunodeficiency virus - HIV), virut viém gan A (hepatitis A virus -
HAV) va virut viém gan B (hepatitis B virus - HBV). Do do, sang ché ciing du tinh liéu
phap t6 hop dé diéu trj su ddng 1ay nhiém bang cach cho st dung ddng thoi hop chét theo
sang ché cling Vi it nhat mot trong s6 chét &rc ché HIV, chat tc ché HAV va chit trc ché
HBV.

Theo phuong an khac nita, cac dugc pham theo sang ché c6 thé con bao gdbm chét
trc ché (cac chat i ché) cac dich khac trong chu trinh song ctia HCV, bao gbm, tuy nhién
khong giéi han &, helicaza, polymeraza, metalloproteaza, va vi tri dau vao ribosom ndi
mo (internal ribosome entry site-IRES).

Theo phuong an khac nita, cac dugc pham cta sang ché co thé con bao gom céc
tac nhan khang virut, khang khuén, khang nim hodc tac nhan chong ung thu, hodc chét
diéu bién mién dich, hodc tac nhan tri liéu khac.

Con theo phuong an khac nita, sang ché mé ta cac phuong phap diéu tri su lay
nhiém virut nhu, tuy nhién khong giéi han ¢, su lay nhiém viém gan C & d6i twong can
su diéu tri nhu vay bang cach cho d6i tuong sir dung lugng c6 tac dung hop chét theo
sang ché hoic mubi dugc dung, este, hodc tién duoc chét cta ching.

Theo phuong an khéc nira, sang ché mo ta cac phuong phap didu tri su 1ay nhiém
viém gan C ¢ ddi tuong can su didu tri nhu vy bang cach cho dbi tuong st dung duoc
pham theo sang ché voi luong co tac dung khang virut HCV hoac lugng c6 tac dung trc
ché virut HCV.

Theo phuong an bd sung, sang ché md ta cac phuong phap diéu tri mau sinh hoc
bang cach cho mau sinh hoc tiép xuc v6i cac hop chét theo sang ché.
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Theo khia canh khac, sang ché dé xuét quy trinh diéu ché cac hop chét duge mo ta
trén ddy bang cach st dung bét ky phuong phap tong hop dugc md ta & day.

CAC PINH NGHIA

Sau day la cac dinh nghia vé mot sb thuat ngit dugc st dung dé mo ta sang ché
nay. Cac dinh nghia nay dugc ap dung cho céc thudt ngir ma ching dugc sir dung trong
toan b ban mo ta va yéu cAu bao hd, trir khi bi giéi han trong mot sé vi du cu thé khac,
ca thé doc lap hoac mot phan cua nhom 16n hon.

Thuét ngit “su lay nhidm virut” dé cap dén su xam nhép cua virut vao cac té bao
hozic md, vi du, virut viém gan C (hepatitis C virus-HCV). N6i chung, su xam nhép cua
virut cling lién quan dén su sao chép. Su lay nhidm virut c6 thé duoc xac dinh bang cach
do chuan do khang thé virut trong céc mAu thir dich thé sinh hoc, nhu mau, bang cach sir
dung, vi duy, thir nghiém mién dich enzym. Céc phwong phép chén doan thich hop khac
bao gdm cac k¥ thuat trén co so té bao, nhu RT-PCR, thtr nghiém bit lai truc tiép, khuéch
dai trén co s¢ trinh tu axit nucleic, va cac k¥ thuat twong tu. Virut c6 thé 14y nhiém b
phan, vi du, gan, va gy bénh, vi du, viém gan, bénh xo gan, bénh gan cap tinh va bénh
ung thu té bao gan.

Thuét ngit “tdc nhan chdng ung thu” d& cap dén hop chét hodc thubc c6 kha ning
phong ngtra hodc e ché su tién trién cta bénh ung thu. Vi du vé cac tac nhan nhu vy
bao gém cis-platin, actinomycin D, doxorubicin, vincrisin, vinblastin, etoposit, amsacrin,
mitoxantron, tenipasit, taxol, colchicin, xyclosporin A, cac phenothiazin hodc
thioxanther.

Thuét ngit “tadc nhan khang nam” s& dugc st dung dé mo ta hop chit ma ching c6
thé duge st dung dé diéu tri sy lay nhiém nidm khéng phai 1a 3-AP, 3 -AMP hodc céc tién
dugc chit cua 3-AP va 3 -AMP theo sang ché. Céc tac nhan khang ndm theo séng ché
bao gf?)m, vi du, terbinafme, fluconazol, itraconazol, posaconazol, clotrimazol,
griseofulvin, nystatin, tolnaftat, caspofungin, amphotericin B, liposomal amphotericin B,
va phirc chat dang 16ng amphotericin B.

Thuét ngit “tac nhan khang khuin” d& cép dén céc chét khang sinh c¢6 trong tu
nhién duoc tao ra boi cac vi sinh vét dé e ché su phat trién cha cac vi sinh vat khac, va
c4c tac nhan duoc tong hop hodc duoc bién doi trong phong thi nghiém ma chung c6 hoat
tinh diét vi khudn hogc kim ham vi khuan, vi du, céc tac nhan khang khuan B-lactam, cac
glycopeptld cac macrolid, cac quinolon, céc tetraxyclin, va cac aminoglycosit. Noi
chung, néu tac nhan khang khuén 14 chit kim ham vi khuan, c¢6 nghia 12 tac nhan chi yéu
lam ngung su phat trién t& bao vi khuan (cha khong tiéu diét vi khudn); néu tac nhan 1a
chét diét vi khuén, c6 nghia la tac nhén tiéu diét té bao vi khuan (va c6 thé 1am ngimg su
phat trién cua vi khuén trude khi tiéu diét).

Thudt ngit “chét didu bién mién dich” d& cap dén hop chat bat ky lam bién doi hoat
dong cua hé mién dich & ngudi hodc té bao cua dbi tuong. Chét diéu bién mién dich nhu
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vay bao gbm céc chét trc ché tinh trang viém do té bao 16n, cac interferon, interleukin,
céc prostaglandin, cac steroit, cac cortico-steroit, cac yéu t6 kich thich khudn lac, cac yéu
t6 theo hoa chét, v.v..

Thuat ngit “Ci1-Cs alkyl,” hodc “C1-Cs alkyl” nhu dugce sir dung ¢ day, chi cac gbc
hydrocacbon no, mach thing hoic mach phan nhanh chia s6 nguyen tir cacbon lan luot
nim trong khoang mot va sdu, hodc mét va tam nguyén tu. Vi du vé céc gbe C1-Ce alkyl
bao gdm, tuy nhién khong giéi han &, metyl, etyl, propyl, isopropyl, n-butyl, tert-butyl,
neopentyl, n-hexyl radicals; va vi du vé cac gbe C1-Cs alkyl bao gbm, tuy nhién khong
gidi han ¢, cac gbc metyl, etyl, propyl, isopropyl, n-butyl, tert-butyl, neopentyl, n-hexyl,
heptyl, octyl.

Thuét ngit “Ca-Cs alkenyl,” hodc “Cz-Csalkenyl,” nhu dugc sir dung & day, chi
nhém héa tri mot duoc tao ra tir nhom hydrocacbon béi vigc loai bo mot nguyén tir hydro
trong d6 nhom hydrocacbon c6 it nhét mot lién két doi cacbon-cacbon va chira lan luot
tir hai dén sau, hodc hai dén tdm nguyén ttr cacbon. Cac nhém alkenyl bao gbm, tuy nhién
khéng giéi han &, vi dy, ethenyl, propenyl, butenyl, 1-metyl-2-buten-1-yl, heptenyl,
octenyl va cac nhom tuong tu.

Thuat ngit “C»-Cs alkynyl,” hodc “C,-Csalkynyl,” nhu duge st dung ¢ day, co
nghia 1a nhoém hoéa tri 1 duoc tao thanh tir nhom hydrocacbon béng cach loai bo mot
nguyén tir hydro trong d6é nhém hydrocacbon ¢ it nhét mot lién két ba cacbon-cacbon va
chira 1an luot tir hai dén sau, hodc hai dén tam nguyén tir cacbon. Cac nhom alkylnyl dai
dién bao gdm, tuy nhién khong giéi han 6, vi du, ethynyl, 1-propynyl, 1-butynyl,
heptynyl, octynyl va cac nhom tuong tu.

Thuét nglt “vong cacbon” dé cap dén hé vong khong chira nguyén tir khic loai
trong vong no, (vi du, “xycloalkyl”), vong no mot phan (vi du, “xycloalkenyl” hodc
“xycloalkynyl”) hodc vong khong no hoan toan (vi dy, “aryl”). “Cac nguyén tu ciia vong”
hodc “cac phan tir ctia vong” 12 cac nguyén tir lién két v&i nhau dé tao thanh vong hodc
cac vong. Trong d6 nhom vong cacbon 1a nhom hoa tri hai lién két hai thanh phan khac
nhau trong c4u tric héa hoc da duge mo ta (nhu Z trong cong thirc I1A), nhom vong cacbon
6 thé duoc gan vao hai thanh phan khéc qua hai nguyén tir cia vong c6 thé thé duogc bat
ky. C4-Cs cacboxycle c6 4-6 nguyén tit ciia vong.

Thuat ngit “Cs-Cs-xycloalkyl”, hoac “Cs-Cio-xycloalkyl,” nhu dugc su dung ¢
day, chi nhoém hoa tri 1 dugce tao ra tir hgp chat vong cacbon no mot vong hodc da Vong
boi viée loai bé mot nguyén tr hydro trong do hop chat vong cacbon no lan luot co s6
nguyeén tir vong nam trong khoang tur 3 dén 8, hodc tir 3 dén 12, Vidu vé C3-Cs-xycloalkyl
bao gom, tuy nhién khong gi6i han &, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,
xyclopentyl va xyclooctyl; va vi du vé C3-C12-xycloalkyl bao gdm, tuy nhién khong gi6i
han &, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, bixyclo [2,2,1] heptyl, va
bixyclo [2,2,2] octyl.
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Thuét ngit “Cs-Cs-xycloalkenyl”, hodc “Cs-Ciz-xycloalkenyl” nhu duoc st dung
& day, chi nhoém hoa tri mot dugc tao ra tu hop chét vong cacbon mdt vong hodc da vong
c6 it nhat mot lién két doi cacbon-cacbon bang cach loai bé mdt nguyén tir hydro trong
d6 hop chat vong cacbon ¢6 sd nguyén ti cua vong nam trong khoang tur 3 dén 8, hoic tir
3 dén 12, twong tng. Vi du vé C3-Cg-xycloalkenyl bao gbm, tuy nhién khong gidi han &,
xyclopropenyl, xyclobutenyl, xyclopentenyl, xyclohexenyl, xycloheptenyl, xyclooctenyl,
va céac chat tuong twr; va vi du vé C3-C12-xycloalkenyl bao gbm, tuy nhién khong gidi han
&, xyclopropenyl, xyclobutenyl, xyclopentenyl, xyclohexenyl, xycloheptenyl,
xyclooctenyl, va cac chét tuong tu.

Thuat ngit “aryl,” nhu dugc sit dung ¢ day, dé cap dén hé vong cacbon mot vong
hoic hai vong ¢6 mdt hodc hai vong thom bao gom, tuy nhién khong giéi han ¢, phenyl,
naphthyl, tetrahydronaphthyl, indanyl, idenyl va cac chét tuong tu.

Thuét ngit “arylalkyl,” nhu dugc st dung & day, dé cap dén gbc Ci-Csalkyl hodc
C1-Cealkyl gin véi vong aryl. Vi du bao gdm, tuy nhién khong giéi han ¢, benzyl,
phenetyl va céac chét twong tu.

Thuét ngit “heteroaryl,” nhu duoc st dung ¢ day, dé cap dén gbc thom mot vong,
hai vong hodc ba vong hodc vong ¢o tur 5 dén 10 nguyén tr ciia vong trong do co it nhét
mot nguyén tir cia vong dugce chon tir S, O va N; trong d6 N hodc S bat ky c6 trong vong
¢6 thé dugc oxi hoa tuy y. Heteroaryl bao gbm, tuy nhién khong giéi han &, pyridiniyl,
pyrazinyl, pyrimidinyl, pyrrolyl, pyrazolyl, imidazolyl, thiazolyl, oxazolyl, isooxazolyl,
thiadiazolyl, oxadiazolyl, thiophenyl, furanyl, quinolinyl, isoquinolinyl, benzimidazolyl,
benzooxazolyl, quinoxalinyl, va cac chét tuong tu.

Thuit ngit “heteroarylalkyl,” nhu dugc sit dung & day, dé cap dén goc C1-Csalkyl
hodc C1-Csalkyl duoc gin voi vong heteroaryl. Vi du bao gbm, tuy nhién khong giéi han
&, pyridiniylmetyl, pyrimidinyletyl va cac chét tuong tur.

Thuét ngit “duge thé” nhu dugc st dung & day, dé cap dén viéc doc 1ap thay thé
mot, hai hodc ba hodc nhiéu nguyén tt hydro trén do bang cac nhom thé bao gom, tuy
nhién khong giéi han ¢, -F, -Cl, -Br, -1, -OH, hydroxy dugc bao vé, -NO2, -CN, -NHa, N3,
amino dugc bao vé, alkoxy, thioalkoxy, oxo, -halo-C-Ci2-alkyl, -halo-C2-Ciz-alkenyl, -
halo-C»-C12-alkynyl, -halo-C3-Cr2-xycloalkyl, -NH -C1-Cia-alkyl, -NH -C»-Ci2-alkenyl, -
NH -C»-Cp-alkynyl, -NH -C3-Cp-xycloalkyl, -NH -aryl, -NH -heteroaryl, -NH -
heteroxycloalkyl, -dialkylamino, -diarylamino, -diheteroarylamino, -O-Ci-Ci2-alkyl, -O-
C»-Cpo-alkenyl, -O-Cr-Ci-alkynyl, -O-Cs-Cia-xycloalkyl, -O-aryl, -O-heteroaryl, -O-
heteroxycloalkyl, -C(O)-C;-Ciz-alkyl, -C(0)-C2-Cyz-alkenyl, -C(0)-C,-Ciz-alkynyl, -
C(0)-C3-Cia-xycloalkyl, -C(O)-aryl, -C(O)-heteroaryl, -C(O)-heteroxycloalkyl, -
CONH,, -CONH-C;-Ciz-alkyl, -CONH-C,-Ciz-alkenyl, -CONH-C>-C12-alkynyl, -
CONH-C3-Ca2-xycloalkyl, -CONH-aryl, -CONH-heteroaryl, -CONH-heteroxycloalkyl, -
0CO02-Ci-Cz-alkyl, -OCO2-Cr-Ci2-alkenyl, -0CO-Cy-Cpp-alkynyl, -OCO2-Cs3-Ciz-
xycloalkyl, -OCO»-aryl, -OCOs-heteroaryl, -OCO»-heteroxycloalkyl, -OCONH, -
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OCONH-C;-Ciz-alkyl, -OCONH-C,-Ci2-alkenyl, -OCONH-C»-C2-alkynyl, -OCONH-
C3-Cip-xycloalkyl, -OCONH-aryl, -OCONH-heteroaryl, -OCONH-heteroxycloalkyl, -
NHC(0)-Ci-Crr-alkyl, -NHC(O)-C»-Ciz-alkenyl, -NHC(0)-C»-C1z-alkynyl, -NHC(O)-
C3-Cip-xycloalkyl, -NHC(O)-aryl, -NHC(O)-heteroaryl, -NHC(O)-heteroxycloalkyl, -
NHCO,-C1-Cr2-alkyl, -NHCO»-C»-Ci2-alkenyl, -NHCO,-C»-Cr2-alkynyl, -NHCO,-Cs-
Ci-xycloalkyl, -NHCO»-aryl, -NHCO»-heteroaryl, -NHCO:-heteroxycloalkyl, -
NHC(O)NH,, -NHC(O)NH-C;-C2-alkyl, -NHC(O)NH-C»-C2-alkenyl, -NHC(O)NH-
C»-Cp-alkynyl, -NHC(O)NH-C3-Ciz-xycloalkyl, -NHC(O)NH-aryl, -NHC(O)NH-
heteroaryl, -NHC(O)NH-heteroxycloalkyl, NHC(S)NHo>, -NHC(S)NH-C;-Crz-alkyl, -
NHC(S)NH-C»-Ciz-alkenyl, -NHC(S)NH-C»-Ci2-alkynyl, -NHC(S)NH-C3-Ci2-
xycloalkyl, -NHC(S)NH-aryl, -NHC(S)NH-heteroaryl, -NHC(S)NH-heteroxycloalkyl, -
NHC(NH)NH,,  -NHC(NH)NH-C;-Ci2-alkyl, -NHC(NH)NH-C>-Ciz-alkenyl, -
NHC(NH)NH-C»-C2-alkynyl, -NHC(NH)NH-C3-Ci2-xycloalkyl, -NHC(NH)NH-aryl, -
NHC(NH)NH-heteroaryl, -NHC(NH)NH-heteroxycloalkyl, -NHC(NH)-C;-Ci2-alkyl, -
NHC(NH)-C»-Ciz-alkenyl, -NHC(NH)-C>-Ci2-alkynyl, -NHC(NH)-C3-Cr2-xycloalkyl, -
NHC(NH)-aryl, -NHC(NH)-heteroaryl, “NHC(NH)-heteroxycloalkyl, -C(NH)NH-C;-
C-alkyl, -C(NH)NH-C»-C-alkenyl, -C(NH)NH-C»-Ci2-alkynyl, -C(NH)NH-C3-Ci2-
xycloalkyl, -C(NH)NH-aryl, -C(NH)NH-heteroaryl, -C(NH)NH-heteroxycloalkyl, -
S(0)-Ci-Cro-alkyl,  -S(O)-C2-Ciz-alkenyl, -S(0)-C2-Cir-alkynyl,  -S(0O)-C3-Cio-
xycloalkyl, -S(O)-aryl, -S(O)-heteroaryl, -S(0)-heteroxycloalkyl -SO2NHo, -SO2NH-Ci-
Cip-alkyl,  -SO2NH-C2-Ciz-alkenyl, -SO,NH-C-Ciz-alkynyl,  -SONH-C3-Cio-
xycloalkyl, -SO2NH-aryl, -SO>NH-heteroaryl, -SO,NH-heteroxycloalkyl, -NHSO»-C;-
Cp-alkyl,  -NHSO,-C>-Cpo-alkenyl,  -NHSO2-C>-Ciz-alkynyl, -NHSO,-C3-Ci2-
xycloalkyl, -NHSOz-aryl, -NHSO:-heteroaryl, -NHSO;-heteroxycloalkyl, -CH2NH>, -
CH,SO,CHj, -aryl, -arylalkyl, -heteroaryl, -heteroarylalkyl, -heteroxycloalkyl, -C3-Ci2-
xycloalkyl, polyalkoxyalkyl, polyalkoxy, -metoxymetoxy, -metoxyetoxy, -SH, -S-Ci-
Ci-alkyl, -S-C»-Cia-alkenyl, -S-C>-Ciz-alkynyl, -S-C3-Ci2-xycloalkyl, -S-aryl, -S-
heteroaryl, -S-heteroxycloalkyl, metylthiometyl, hodc -L’-R’, trong do L’ 1a Ci-
Csalkylen, Co-Cealkenylen hodc Ca-Cealkynylen, va R’ 1a aryl, heteroaryl, di vong, Cs-
Ciaxycloalkyl hodc Cs-Ciaxycloalkenyl. Nén hiéu rang cac aryl, cac heteroaryl, cac alkyl,
va céc chét tuong tu ¢6 thé con duoc thé. Trong mot s6 truong hop, mdi nhom thé trong
nhom duge thé tiy y duge thé bd sung bang mot hodc nhiéu nhom, mdi nhoém doc 1ap
duoc chon tir -F, -CI, -Br, -1, -OH, -NOa, -CN, hoéc -NHo,

Theo sang ché, bét ky chét nao trong sb cac aryl, aryl dugc thé, heteroaryl va
heteroaryl duogc thé dugc mo ta o day, co thé 12 nhém thom bét ky. Cac nhém thom ¢o
thé duoc thé hoac khong duogc thé.

Nén hiéu rang bat ky nhom alkyl, alkenyl, alkynyl, xycloalkyl va xycloalkenyl
duge md ta ¢ day cling co thé 1a nhom béo, nhém alicyclic hodc nhém di vong. “nhém
béo” 12 nhom khong thom ma ¢o thé chira t6 hop bt ky clia cac nguyén tir cacbon, cac

nguyén tir hydro, cic nguyén tir halogen, oxy, nito hodc cac nguyén tu khac, va tuy y
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chira mot hodc nhiéu don vi khong no, vi du, cac lién két d6i va/hoic lién két ba. Nhém
béo c6 thé 1a mach théng, mach phin nhanh hodc mach vong va tdt hon néu chua sb
nguyén tir cacbon nam trong khoang tir 1 va 24, t5t hon nita 1a s nguyén tir cacbon nim
trong khoang tir 1 va 12, Ngoai ra, ddi v6i cac nhom hydrocacbon béo, cac nhém béo bao
gbm, vi du, cac polyalkoxyalkyl, nhu céc polyalkylen glycol, cac polyamin, va cac
polyamin. Cac nhom béo nhu vy co6 thé con duoc thé. Nén hiéu ring cac nhom béo ¢6
thé dugc st dung thay thé cho cac nhom alkyl, alkenyl, alkynyl, alkylen, alkenylen, va
alkynylen dugc mo ta ¢ day.

Thuat ngit “alicyclic,” nhu dugc stir dung ¢ day, chi nhom hoa tri mot dugc tao ra
tir hop chit vong cacbon no mét vong hodc da vong bang cach loai bé mdt nguyén tir
hydro. Vi du bao gbm, tuy nhién khong gi6i han ¢, xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, bixyclo [2,2,1] heptyl, va bixyclo [2,2,2] octyl. Cac nhom alixyclic nhu vay
con ¢6 thé dugc thé.

Thuat ngit “heteroxycloalkyl” va “di vong” c6 thé duoc st dung thay thé 1an nhau
va dé cap dén vong khong thom ¢6 3-, 4-, 5-, 6- hodc 7 canh hoac hé vong hop nhét c6
hai hodc ba nhém vong, trong do: (1) mdi vong chira tir mot dén ba nguyén tir khac loai
doc 1ap dugc chon tir oxy, luu huynh va nito, (ii) mdi vong 5 canh c6 tir 0 dén 1 lién két
d6i va mdi vong 6 canh c6 tir 0 dén 2 lién két doi, (iii) nguyén t khéc loai nito va luu
huynh c6 thé tuy vy dugc oxi hoa, (iv) nguyén tir khac loai nito co thé tuy y dugc tao bac
bén, (v) vong bat ky trong cac vong néu trén c6 thé duge hop nhat v6i vong benzen, va
(vi) cac nguyén tir cia vong con lai 1a cac nguyén tr cacbon ma ching c6 thé tiry ¥ duoc
thé oxo. Cac nhom heteroxycloalkyl dai dién bao gom, tuy nhién khong giéi han o,
[1,3]dioxolan, pyrrolidinyl, pyrazolinyl, pyrazolidinyl, imidazolinyl, imidazolidinyl,
piperidinyl, piperazinyl, oxazolidinyl, isoxazolidinyl, morpholinyl, thiazolidinyl,
isothiazolidinyl, quinoxalinyl, pyridazinonyl, va tetrahydrofuryl. Cac nhom di vong nhu
vay con ¢cO thé dugc thé dé tao di vong dugc thé.

R& rang 1a trong cac phuong an khéac nhau cua sang ché, alkyl, alkenyl, alkynyl,
xycloalkyl, xycloalkenyl, xycloalkynyl, arylalkyl, heteroarylalkyl, va heteroxycloalkyl
duoc thé hodc khong duge thé du dinh 6 thé 1a hoa tri mot hoge hoa tri hai. Do do, cac
nhém alkylen, alkenylen, va alkynylen, xycloaklylene, xycloalkenylen, xycloalkynylen,
arylalkylen, hetoerarylalkylen va heteroxycloalkylen cling bao gdm trong céc dinh nghia
néu trén, va duoc ap dung dé tao cac hop chét c6 cong thitc & day véi hoa tri chung.

Thuat ngit “nhom hoat hoa hydroxy”, nhu duge su dung & day, dé cap dén nhom
hoa hoc khong bén ma né duogc biét rd trong linh vuc la hoat héa nhém hydroxy sao cho
n6 s& roi khéi nhom trong cac qua trinh tong hop nhu trong cac phan g thé hodc loai
bé. Vi du vé nhém hoat héa hydroxy bao gbm, tuy nhién khong gidi han &, mesylat,
tosylat, triflat, p-nitrobenzoat, phosphonat va cac chét tuong tu.
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Thuét ngit “hydroxy duoc kich hoat”, nhu duwroc st dung & day, dé cap dén nhom
hydroxyl dugc kich hoat béng nhom hoat hoa hydroxy, nhu dugc xac dinh & trén, vi du
bao gdm mesylat, tosylat, triflat, p-nitrobenzoat, phosphonat.

Thuat ngit “hydroxy dugc bao vé,” nhu dugce st dung o day, dé cap dén nhém
hydroxy duogc bao vé bang nhém bao vé hydroxy, nhu duoc xac dinh ¢ trén, bao gbm céc
nhém benzoyl, axetyl, trimetylsilyl, trietylsilyl, metoxymetyl.

Thuat ngit “halo” va “halogen,” nhu dugc sir dung ¢ day, chi nguyén tu dugc chon
tur flo, clo, brom va iod.

Céc hop chit duge md ta & ddy chita mot hodc nhiéu tam khong ddi ximg va do d6
tao ra cac chit dong phan dbi anh, cac chat ddng phan khong d6i quang, va cac dang chét
ddng phan 1ap thé khac ma c6 thé dwoc xac dinh, theo nghia héa hoc 1ap thé tuyét doi,
nhu (R)- hodc (S)-, hodc nhu (D)- hodc (L)- dbi véi cac axit amin. Sang ché cling bao
gOm tat ca cac chét dong phan c6 thé nhu vay, ciing nhu cac dang ddng phan triét quang
va dang tinh khiét quang hoc. Céac chét déng phan quang hoc ¢ thé duoc didu ché tir cac
tién chét hoat tinh quang hoc twong Gmg boi cac quy trinh duge mo ta trén day, hoac bang
cach phan giai cac hon hop triét quang. Qua trinh phan giai c6 thé dugc thuc hién véi su
c6 mit ctia tac nhan phan giai, bing k¥ thudt sic ky hoac bang qué trinh két tinh 1dp hodc
bing mot s6 t6 hop cac k¥ thut nay, cac k¥ thudt nay la dugc biét 6 boi chuyén gia trung
binh trong linh vue. Chi tiét hon vé phuong phéap phén giai c6 thé tim thdy trong tai liéu
cua Jacques, va cac dong tac gia., Cac chat ddng phan dbi anh, Cac chét triét quang va
Céc phuong phap phan giai (John Wiley & Sons, 1981). Néu cac hop chat duge mé ta ¢
day chira cac lién két doi olefin hogc cac tam bét dbi xtmg hinh hoc khéc, va trir khi dugc
néu cu thé khac, s& c6 nghia la cac hop chét bao gém ca céac chit déng phan hinh hoc E
va Z. Tuong tu, tat ca cic dang hd bién ciing dugce du tinh bao gdm trong sang ché. Ciu
hinh ctia lién két déi cacbon-cacbon bét ky xuét hién & day dugc chon chi dé phu hop va
khong c6 ¥ dé& chi mot cu hinh cu thé trir khi dugc md ta cu thé; do do, lién két doi
cacbon-cacbon dugc mo ta riéng ¢ day khi trans co thé 1a cis, trans, hodc hon hop cla ca
hai theo ty 18 bat ky.

Thuat ngit “d6i tuong” nhu dugc st dung ¢ day dé cap dén dong vat c6 va. Do do,
dbi tuong dugc dé cap dén 13, vi du, ché, meéo, ngua, bo, lon, chudt lang, va cac loai tuong
tu. Tét hon néu dbi tuong 12 ngudi. Khi d6i tuong 1a ngudi, dbi tuong c6 thé dugc dé cap
& day la bénh nhan. Nhu dugc sir dung ¢ déy, thuat ngir “mudi duoc dung” dé cap dén
céac mudi cta cac hop chat duoc tao ra boi quy trinh theo sang ché, ma chung trong pham
vi cac danh gia y hoc c6 co sé 1a thich hop dé str dung cho tiép xtc v6i cac md cua ngudi
va dong vat bac thip ma khong gay doc, kich thich, phan tng di Gmg va cac hién tuong
twong tu, va tuong xtng voi ty 1& loi ich/nguy co thich hop. Mubi dugc dung 1a da duge
biét 15 trong linh vuc.

Thuét ngit “nhém bao vé hydroxy,” nhu dugc str dung & déy, dé cap dén nhém hoa
hoc khong bén ma ching duge biét ro trong linh vuc 1a bao vé nhom hydroxyl chéng lai
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cac phan ung khong mong mudn trong qué trinh tong hop. Sau qua trinh tong hop (cac
qua trinh téng hop), nhém bao vé hydroxy nhu duge mé ta & day co thé dugc loai bo mot
cach chon loc. Cdc nhom béao vé hydroxyl nhu dugc biét rd trong linh vuc duge mo ta
chung trong tai liéu cua T.H. Greene va P.G., S. M. Wuts, Protective Groups in Organic
Synthesis, 3rd edition, John Wiley & Sons, New York (1999). Vi du vé cac nhém bao vé
hydroxyl bao gdbm  benzyloxycacbonyl, 4-nitrobenzyloxycacbonyl, 4-

bromobenzyloxycacbonyl,  4-metoxybenzyloxycacbonyl, metoxycacbonyl,  tert-
butoxycacbonyl, isopropoxycacbonyl, diphenylmetoxycacbonyl, 2,2,2-
tricloetoxycacbonyl, 2-(trimetylsilyl)etoxycacbony], 2-furfuryloxycacbonyl,
allyloxycacbonyl, axetyl, formyl, cloaxetyl, trifloaxetyl, metoxyaxetyl, phenoxyaxetyl,
benzoyl, metyl, t-butyl, 2,2,2-tricloetyl, 2-trimetylsilyl etyl, 1,1-dimetyl-2-propenyl, 3 -
metyl-3-butenyl, allyl, benzyl, para-metoxybenzyldiphenylmetyl, triphenylmetyl (trityl),
tetrahydrofuryl, metoxymetyl, metylthiometyl, benzyloxymetyl, 2,2,2-tricloetoxymetyl,
2-(trimetylsilyl)etoxymetyl, — metansunfonyl, para-toluensunfonyl,  trimetylsilyl,
trietylsilyl, triisopropylsilyl, va cac chét tuong tu. Tbt hon néu cac nhom bao vé hydroxyl
theo sang ché 1a axetyl (Ac hoac -C(O)CHs), benzoyl (Bz hodc -C(O)C6H5) va
trlmetylsﬂyl (TMS hoic -Si(CHs)3). Berge, va cac ddng tac gia mo ta cac mudi dugc dung
chi tiét trong tai liéu J. Pharmaceutical Sciences, 66: 1-19 (1977). Cac mudi c¢6 thé dugc
diéu ché tai chd trong qua trinh tach cudi cung va tinh ché cac hop chét theo sang ché,
hodc phan tach bing phan ting clia chirc bazo ty do v6i axit hitu co thich hop. Vi du vé
cac mudi duoc dung bao gém, tuy nhién khong gidi han &, cac mubi cdng axit khong ddc,
vi du, cac mubi ciia nhém amin v6i cac axit vo co nhu axit clohydric, axit bromhydric,
axit phosphoric, axit sunfuric va axit percloric hogc véi axit hitu co nhu axit axetic, axit
maleic, axit tartaric, axit xitric, axit sucxinic hodc axit malonic hodc bang cach str dung
cac phuong phap khéac da duge st dung trong linh vue nhu phuong phap trao d6i ion. Cac
mudi duoc dung khac bao gbm, tuy nhién khong gioi han 6, adipat, alginat, ascorbat,
aspartat, benzensunfonat, benzoat, bisunfat, borate, butyrat, camphorat,
camphorsunfonat, xitrat, Xyclopentanpropionat, digluconat, dodexylsunfat, etansunfonat,
format, fumarat, glucoheptonat, glyxerophosphat, gluconat, hemisunfat, heptanoat,
hexanoat, hydroiodua, 2-hydroxy-etansunfonat, lactobionat, lactat, laurat, lauryl sunfat,
malat, maleat, malonat, metansunfonat, 2-naphthalensunfonat, nicotinat, nitrat, oleat,
oxalat, palmitat, pamoat, pectinat, persunfat, 3-phenylpropionat, phosphat, picrat, pivalat,
proplonat stearat, sucxinat, sunfat, tartrat, thloxyanat p-toluensunfonat, undecanoat, cac
mubi valerat, va cac chat tuong tw. Céc mudi kim loai kiém va kim loai kiém thd bao gom
natri, liti, kali, canxi, magie, va cac chét tuong tu. Cac mubi duoc dung khac bao gom
néu thich hop, amoni khong doc, amoni bac bdn va cac cation amin duoc tao thanh bé‘mg
cach st dung cac dbi ion nhu halogenua, hydroxit, cacboxylat, sunfat, phosphat, nitrat,
alkyl co tur 1 dén 6 nguyén tir cacbon, sunfonat va aryl sunfonat.

Thuét ngit “nhém bao vé amino” nhu duge sir dung ¢ déy, dé cap dén nhom hoa
hoc khong bén dugc biét rd trong linh vuc la d€ bao vé nhom amino chéng lai cac phan
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ung héa hoc khdong mong mudn trong cac qué trinh tong hop. Sau qud trinh tbng hop nay
(cac qua trinh tbng hop), nhém bao vé amino nhu duge mo ta & déy cd thé dugc loai bod
mot cach chon loc. Cac nhoém bao vé amin nhu dugc biét 1o trong linh vuc dugc mo ta
chung trong tai liéu ctia T.H. Greene va P.G. M. Wuts, Protective Groups in Organic
Synthesis, 3rd edition, John Wiley & Sons, New York (1999). Vi du vé cac nhom bao vé
amin bao gOém, tuy nhién khong gi6i han 0, t-butoxycacbonyl, 9-

fluorenylmetoxycacbonyl, benzyloxycacbonyl, va cac chét twong tu.

Nhu duoc sut dung & ddy, thuat ngit “este dugc dung” dé cap dén cac este cta céc
hop chat dugc tao ra bdi quy trinh theo sang ché ma ching thity phan in vivo va bao gbdm
céac loai bi pha vd nhanh chéng trong co thé nguoi dé tao ra hop chat gbc hodc mubi ctia
chung. Cac nhém este thich hop bao gém, vi du, cac loai duoc tao ra tlr cac axit cacboxylic
béo duge dung, dac biét 1a cac axit alkanoic, alkenoic, xycloalkanoic va alkanedioic, trong
d6 moi nhom alkyl hoac alkenyl tot hownneeus c6 khong qua 6 nguyén tir cacbon. Vi du
vé cac este cu thé bao gém, tuy nhién khong giéi han &, cac format, cac axetat, cac
propionat, cac butyrat, cac acrylat va cac etylsucxinat.

Thuét ngit “céc tién duge chit dugc dung” nhu dugc st dung & day dé cap dén cac
tidn duoc chit cua cac hop chat duge tao ra boi quy trinh theo séng ché, ma trong pham
vi cac danh gia y hoc hop ly thi ching thich hop dé st dung cho tiép xtc v6i mo ngudi
va dong vat bac thép ma khong giy doc, kich thich, phan mg di Gmg, va cac hién tuong
tuong tu, twong tng véi ty 1€ loi ich/nguy co thich hop, va ¢6 hiéu qua v6i viéc st dung
dugc du tinh cua ching, cling nhu cac dang ion luong tinh, néu co, cua cac hop chét theo
sang ché. “Tién dugc chat”, nhu duoc sir dung & ddy c6 nghia la hop chit ma chiing c6
thé dugc chuyén hoéa in vivo boi cac qua trinh chuyén hoa (vi dy, bang qué trinh thiy
phén) dé tao ra hop chét bét ky dugc md ta boi cong thire theo sdng ché. Cac dang khac
nhau cta céc tién dugc chét da duoc biét rd trong linh vuc, vi dy, nhu dugc mo ta trong
Bundgaard, (ed.), Design of ProDrugs, Elsevier (1985); Widder, va cac dong tac gia.
(ed.), Methods in Enzymology, Vol. 4, Academic Press (1985); Krogsgaard-Larsen, va
céc ddng tac gia., (ed). “Design and Application of Prodrugs, Textbook of Drug Design
and Development, Chapter 5, 113-191 (1991); Bundgaard, va cac dong tac gia., Journal
of Drug Deliver Reviews, 5: 1-38(1992); Bundgaard, J. of Pharmaceutical Sciences,
77:285 et seq. (1988); Higuchi va Stella (eds.) Prodrugs as Novel Drug Delivery Systems,
American Chemical Society (1975); va Bernard Testa & Joachim Mayer, “Hydrolysis In
Drug and Prodrug Metabolism: Chemistry, Biochemistry and Enzymology,” John Wiley
va Sons, Ltd. (2002).

Thuéat ngit “dung moi phan cuc,” nhu duoc str dung & day, dé cap dén dung moi
ma trong ddi tro véi hoat tinh proton, tic la khong hoat dong nhu dung moi cho proton.
Vi du bao gém, tuy nhién khong gi¢i han 6, cac hydrocacbon, nhu hexan va toluen, vi du,
cac hydrocacbon dugc halogen hoa, vi du nhu, metylen clorua, etylen clorua, cloform, va
cac chét tuong tu, cac hop chat di vong, vi du nhu, tetrahydrofuran va N-
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metylpyrrolidinon, va cac ete nhu dietyl ete, bis-metoxymetyl ete. Cac dung moi nhu vay
]a da dugc biét 16 boi cac chuyén gia trung binh trong linh vuce, va cac dung moi riéng
biét hodc cac hon hop cta chung cé thé dugc wu tién ddi véi cac hop chét va cac diéu
kién phan Ung cu thé, ty thudc vao cac yéu td nhu do tan cla cac chét phan ung, tinh
phan ing cua cac thudc thir va cac khoang nhiét do thich hgp. Cac mo ta hon nira vé céac
dung méi phan cuc nay c6 thé dugc thiy trong cc tai liéu hoa hoc hitu co hodc trong cac
bai chuyén nganh, vi du: Organic Solvents Physical Properties and Methods of
Purification, 4th ed., edited by John A. Riddick va cac déng tac gia., Vol. II, trong tai liéu
Techniques of Chemistry Series. John Wiley & Sons, NY, 1986,

Céc thuat ngit “dung moi hitu co tao proton” hodc “dung mdi proton”™ nhu dugce su
dung & day, chi dung moéi c6 xu huéng tao cac proton, nhu ruou, vi du, metanol, etanol,
propanol, isopropanol, butanol, t-butanol, va cac dung moi twong tu. Cac dung moi nhu
vay la da duoc biét rd dbi v6i chuyén gia trung binh trong linh vire nay, va cac dung moi
riéng biét hodc cac hdn hop cia chung c6 thé duoc wu tién dbi voi cac hop chét va cac
diéu kién phén tmg cu thé, tuy thudc vao cac yéu t6 nhur do tan cua cac chét phan tmg, do
phéan ung clia cac chat phan tmg va cac khoang nhiét do duoc uu tién. Cac mo ta chi tiét
hon vé cac dung mdi tao proton co thé duoc tim thdy trong cic tai liéu hoa hoc hitu co va
céc tai liéu chuyén nganh, vi du: Organic Solvents Physical Properties and Methods of
Purification, 4th ed., edited by John A. Riddick et ah, Vol. II, trong tai liéu Techniques
of Chemistry Series, John Wiley & Sons, NY, 1986,

Céc t6 hop cac nhom thé va cac bién thé dugc hinh dung theo sang ché chi 1a cac
t6 hop ma sé dan dén su hinh thanh cac hop chét bén. Thuat ngir “bén”, nhu dugc sir dung
& day, dé cap dén cac hop chat co do bén di cho qua trinh bao ché va chiing gitt dugce tinh
toan ven ctia hop chit trong khoang thoi gian vira du, la cac hop chét hitu hiéu dé str dung
cho cac muc dich dugc mo ta chi tiét & day (vi dy, su dung dé diéu tri hoic phong ngura
cho dbi tugng).

Cac hop chét tdng hop c6 thé duge tach tir hon hop phan tmg va tinh ché thém
bang phuong phap nhu phuong phap sac ky cot, sic ky 1éng cao ap, hodc két tinh lai.
Ngoai ra, nhiéu bude téng hop khéc nhau ¢6 thé duoc thuc hién trong theo trinh tur xen
ké hodc dé tao ra cac hop chit mong mudn. Ngoai ra, cac dung moi, nhiét d9, thoi gian
phan tng, v.v.. duge md ta ¢ day v6i muc dich chi la minh hoa va su thay doi cac diéu
kién phan tng cé thé tao ra cac san pham vong lon duoc béc cAu mong mudn theo séng
ché. Su bién ddi hoa hoc tong hop va cac phuong phap luan vé nhoém bao vé (bdo vé va
khong bao vé) hitu dung trong qua trinh tong hop cac hop chit dugc md ta & day bao
gém, vi du, cac loai dugc md ta trong tai lieu cua R. Larock, Comprehensive Organic
Transformations, VCH Publishers (1989); T.W. Greene va P.G.M. Wuts, Protective
Groups in Organic Synthesis, 2d. Ed., John Wiley va Sons (1991); L. Fieser va M. Fieser,
Fieser va Fieser’s Reagents for Organic Synthesis, John Wiley va Sons (1994); va L.
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Paquette, ed.. Enxyclopedia of Reagents for Organic Synthesis, John Wiley va Sons
(1995).

Céc hop chat theo sang ché nay c6 thé duge bién dbi bang cac chuc nang khac
nhau kém theo théng qua cac phuong phap tdng hop duoc mo ta & day dé 1am tang cuong
c4c tinh chét sinh hoc chon lgc. Céc bién ddi nhu vay bao gbm cac loai 1am tang su tham
th4u sinh hoc vao hé sinh hoc da biét (vi du, médu, hé bach huyét, hé than kinh trung wong),
tang kha nang s dung qua duong miéng, tang do tan dé c6 thé sir dung theo duong tiém
fruyn, bién déi sy tong hop va bién ddi toe do bai tiét.

CAC DUGC PHAM

Céc duge pham cua sang ché bao gém lugng hitu hiéu didu tri hop chét theo sang
ché duoc bao ché cung véi mot hodc nhiéu chit mang dugc dung. Nhu dugc sir dung &
day, thuat ngir “chat mang duogc dung c6 nghia la chét don, chét pha loang, vat liéu bao
nang khong doc, dang ran tro, ban ran hoic 16ng, hodc chét phu tro hon hop kiéu bat ky.
Mot sb vi du vé cac vat ligu c6 thé dung 1am chit mang dugc dung 1a duong nhu lactoza,
glucoza va sucroza; tinh bot nhu tinh bot ngd va tinh bot khoai tay; xenluloza va cac chét
din xuét clia nd nhu natri carboxymetyl xenluloza, etyl xenluloza va xenluloza axetat;
tragacanth dang bot; mach nha; gelatin; d4 tan; cac tac duoc nhu bo coca va cac loai sap
vién dan; cac diu nhu dau dau phong; dAu hat bong; dau cay rum; dau huéng duong; dau
oliu; dau ngd va diu dau nanh; cac glycol; nhu propylen glycol; cac este nhu etyl oleat
va etyl laurat; thach; cac chit dém nhu magie hydroxit va nhém hydroxit; axit alginic;
nudc khong chira chét gay sot; nude mubi dang truong; dung dich Ringer; ruou etylic, va
cac dung dich dém phosphat, cling nhur cac chat 1am tron twong thich khéng ddc khac nhu
natri lauryl sunfat va magie stearat, cling nhu cac chit tao mau, cac chét giai phong, cac
chat phu, chat lam ngot, chét tao mui vi va huong, chét bao quan va chét chéng oxi hoa
ciing ¢6 thé co6 mit trong ché pham, theo quyét dinh ctia nha bao ché thude. Céac dugc
pham theo séng ché nay co6 thé dugc st dung cho nguoi hodc cac dong vét qua qua duong
miéng, qua truc trang, ngoai duong tiéu hoa, trong bé 16m, trong am dao, dung cuc bd
(nhu boi thube dang bot, thuéc m& hodc thude dang giot), trong miéng, hoac dang phun
theo duong miéng hodc miii.

Céc duge pham theo sang ché nay c6 thé duge st dung theo duong miéng, ngoai
duong tiéu hoa, bang cach phun x6ng, dung cuc bd, qua truc trang, qua mili, trong miéng,
theo duong am ho hodc qua b chira duogc cay ghép, tot hon 1a dung theo dudng miéng
hodc dung theo dudng ti€ém truyén. Cac dugc pham theo sdng ché nay co thé chira céc
chat mang, ta4 duge hodc chat dan thudc duge dung khong doc thong thuong bét ky. Trong
mot sb truomg hop, do pH cua thubc c6 thé duoc diéu chinh bang cac axit, bazo hodc dung
dich dém dugc dung dé lam tang cuong do 6n dinh cua hop chit dugc bao ché hoic dang
phéan phdi ctia né. Thuat ngir dung ngoai dudng ti€u hoa nhu dugc s dung & day bao
gbm st dung céc k¥ thuét tiém hodc truyén dudi da, trong da, trong ven, trong co, trong
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khép, trong dong mach, trong hoat dich, trong xuong rc, trong noi tiy mac, trong cac
vung thuong tdn va trong hop so.

Céc dang licu long dé dung theo dudng miéng bao gbm thé nhil twong, vi nhil
tuong, dung dich, huyén pht, xiro va con ngot duge dung. Ngoai ra, dé hoat hoa cac hop
chit, cac dang lidu long c6 thé chira cac chét pha loang tro thudng dugc su dung trong
linh vuce, vi du nhu, nude hodc cac dung moi, cac chit 1am hoa tan va cac chat nhil twong
khac nhu ruou etylic, rwou isopropylic, etyl cacbonat, etyl axetat, ruou benzylic, benzyl
benzoat, propylen glycol, 1,3-butylen glycol dimetylformamit, cac dau (cu thé 1a dau hat
bong, dau cac loai hat than ci, ngo, mam, oliu, hai ly, va huéng duong), glyxerol, rugu
tetrahydrofurfuryl, cac polyetylen glycol va cac este cua axit béo cua sorbitan, va cac hon
hop cua chung Ngoai cac chét pha loang tro, cac ché pham dung theo duong miéng cling
¢6 thé bao gbdm cac ta dugc nhu chét 1am u6t, chat tao nhil twong va huyén phu, chét tao
ngot, chét tao mui vi va chét tao huong.

Céc ché phim dé tiém, vi dy, cac huyén phu chira nu6c hodc chira dau tiét tring
d8 tiém c6 thé dugc bao ché trong linh vuc k¥ thuat da biét bang cach st dung chét phan
tan hodc chat lam wot va chét tao huyén phu thich hop. Ché pham tiét trung dé tiém ciling
c6 thé 1a dung dich, huyén phii hodc nhil twong tiét triung dé tiém trong chat pha loang
hodc dung moi khong doc co thé dung ngoai duong tiéu hoa, vi du, nhu dang dung dich
trong 1,3-butanediol. Trong sb cac ta duge va dung moi duoc chip nhat ma c6 thé duoc
stt dung 12 nuéc, dung dich Ringer, U.S. P. va dung dich natri clorua dang truong. Ngoai
ra, cdc dau khong bay hoi, tiét tring thuong duoc sir dung lam dung moi hodc moi truong
huyén phit. D& véi muc dich nay, diu khong bay hoi nhe bat ky co thé duoc sir dung bao
gdm cac mono- hodc diglyxerit téng hop. Ngoai ra, cac axit béo nhu nhu axit oleic dugc
stt dung dé bao ché cac thude tiém.

Céac thudc tiém c6 thé duge tiét trung, vi du, bang cach loc qua dém loc giit vi
khudn, hodc bang cach két hop cac chét tiét trung & dang cac ché pham ran tiét tring ma
¢6 thé duoc hoa tan hodc phan tén trong nudc tiét trang hodc moi truong tiét tring dé
tiém trudc khi st dung.

Dé kéo dai tac dung cia thubc, ngudi ta thuong mong muén 1am cham su hap thu
thudc khi tiém dudi da hodc tiém trong co. Diéu nay c6 thé thuc hién duogc bang cach st
dung huyén phu long chira chét dang tinh thé hodc vo dinh hinh c¢6 d6 hoa tan trong nudgce
thip. Do do, tbc do hap thu cia thubc phu thudc vao tbc do hoa tan ciia no, va tbc do hoa
tan cua né s& phu thudc vao kich ¢& tinh thé va dang tinh thé. Tuong tu, su hép thu dugc
lam cham lai cua dang thudc dugc cung cap ngoai dudng tiéu hoa duge thyc hién bang
cach hoa tan hodc tao huyén phu thubc trog ta duoc dang diu. Céc dang thudc giai phong
cham dé tiém dugc bao ché biang cach tao cac dang két dinh vi nang cho thubc trong cac
polymer c6 thé thoai hoa sinh hoc nhu céc polylactit-polyglycolit. Tuy thudc vao ty 1€
ctia thudc va polyme va ban chét cia polyme cu thé s& duge sur dung ma co thé kiém soat
dugc tbe do giai phong thubdc. Vi du vé cac polymer thoai hoa sinh hoc khac bao gbm céc
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poly(orthoeste) va poly(anhydrit). Cac thubc giai phong cham dé tiém ciing duoc bao ché
bang cach bt gt thudc trong cac liposom hodc vi nhil trong ma chiing co thé twong thich
vé6i cac mo co thé.

Tét hon néu céc ché phim dé dung qua truc trang va qua 4m ho la cac vién dan ma
ching co thé duoc didu ché bang cach tron cac hop chét theo sang ché nay véi cac chét
mang va td dugc khong gdy kich thich, thich hop nhu bo cacao, polyetylen glycol hodc
sap thudc dan ma ching c6 dang rén khi & nhiét 30 moi trudng, nhung c6 dang 16ng ¢
nhiét do cua co thé va do dé, tan chay trong truc trang hodc khoang am dao va giai phong
hoat chat.

Céc dang lidu ran dé dung theo duong miéng bao gdm céc vién nang, vién nén,
vién tron, dang bot, va dang hat. Trong cac dang lidu ran nhu vay, hoat chét dugc tron
cung voi it nhat mot chit mang hodc ta duge tro, dugc dung nhu natri xitrat hoac dicanxi
phosphat va/hodc: a) chit 1am déy hodc chét dén nhu tinh bot, lactoza, sucroza, glucoza,
manitol, va axit silicic, b) cac chét két néi, vi du nhu, carboxymetylxenluloza cac alginat,
gelatin, polyvmylpyrohdmon sucroza, va acacia, ¢) cac chét giit 4m nhu glyxerol d) cac
chét 1am ra nhu thach tring, canxi cacbonat, tinh bot khoai tay hoac tinh bot san, mot sb
silicat, va natri cacbonat, €) cac chit 1am cham dang dung dich nhu paraffin, f) cac chét
tang su hép thu nhu céc hop chét amoni bac bén, g) chat lam wét, vi du nhu rugu etylic
va glyxerol monostearat, h) cac chét hip phu nhu kaolin va dét sét bentonite, va i) cac
chét 1am trugt nhu bt tac, canxi stearat, magie stearat, cic polyetylen glycol ran, natri
lauryl sunfat, va cac hon hop cia chung. Trong truong hop thubc dang vién nang, vién
nén va vién tron, dang liéu luong cling c6 thé chura chat dém.

Céc ché pham dang ran kiéu twong tu cling ¢6 thé dugc str dung 1am chat lam day
trong cac vién nang gelatin dugc lam diy mém va ran bang cach st dung cac ta dugc nhu
Jactoza hodc dudng sira, cling nhu cac polyetylen glycol phan tu luong cao va cac chat
tuong tu.

Cac hoat chét cling co thé ¢ dang tao vi nang v&i mot hoac nhiéu ta duoc nhu néu
trén. Cac dang liéu ran gom vién nén, vién bao dudng, cac vién nang, vién tron, va dang
hat ¢6 thé dugc bao ché ¢6 16p bao hodc vé nhu cac 16p bao tan trong rudt, cac lop bao
kiém so4t su giai phong va cac 16p bao khac da duge biét 16 trong linh vuc bao ché duoc
pham. Trong céc dang lidu ran nhu vay, hoat chét c6 thé duge tron cung Vi it nhét mot
chat pha loang tro nhu sucroza, lactoza hoac tinh bot. Cac dang ]iéu nhu vay ciing c6 thé
bao gdm, nhu thuc té str dung, cac hop chét bd sung khong pha1 1a cac chét pha loang tro,
vi du, cac chat lam trugt cho vién nén va cac chit bd tro vién nén khac nhu magie stearat
va xenluloza vi tinh thé. Trong trudong hop céc vién nang, vién nén va vién tron, cac dang
lidu ciing ¢6 thé bao gbm cac chéat dém. Ching c6 thé tuy y chira chét can quang va cling
c6 thé ¢6 trong ché phim ma chiing giai phong chi hoat chat (cac hoat chét), hodc uu tién
hon, trong mot sb ving cua duong rudt, tuy ¥, theo cach duge lam cham. Vi du vé cac
ché pham dé bao ma chung c6 thé dugc st dung bao gbm cac hop chat polymer va sap.
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Céc dang lidu dé cung cap hop chét theo sang ché nay khu tri hodc qua da bao
gdm thudéc m&, dang bdt nhio, dang kem, dang lotion, dang gel, dang bot, dang dung
dich, dang phun suong, dang xo6ng va miéng dan. Hop phan hoat tinh duoc tron k¥ trong
cac diéu kién vo trung véi chat mang duoc dung va céac chét bao quan hodc chét dém can
thiét bat ky khi co thé dugc yéu cau. Thude dung qua duong mét, thube nho tai, thude ma
mat, dang bot va dung dich ciing duoc du tinh ndm trong pham vi cia sang ché nay.

Thudc m&, dang bot nhdo, dang kem va dang gel, ngoai hoat chét theo séng ché
nay, co thé chura ta duge nhu chit béo dong vat va thuc vat, dau, sap, parafin, tinh bot,
tragacanth, cac chét din xuét xenluloza, cac polyetylen glycol, cac silicon, cac bentonit,
axit silicic, bot tac va k&m oxit, hodc cac hdn hop cua ching.

Dang bot va dang phun suong, ngoai cac hgp chét theo sang ché nay, c6 thé chia
ta duoc nhu lactoza, bot tac, axit silicic, nhom hydroxit, canxi silicat va bot polyamit,
hodc hdn hop cua cac hop chét nay. Ngoai ra, thubc dang phun suong c6 thé chtra cac
chét day thong thuong nhu céc cloflohydrocacbon.

Céac miéng dan qua da c6 uu diém bd sung 14 tao sy phan phdi c6 kiém soat hop
chat vao co thé. Cac dang liéu nhu vay c6 thé dugc bao ché bang cach hoa tan hodc phan
tan hop chéit trong moi trudong thich hop. Cac chét tang cuong su hép thu ciing c6 thé
duoc st dung dé lam tang do chay ctia hop chét qua da. Téc d6 co thé duge kiém soat
bang cach tao mang kiém soat tbc dd hodc phan phdi gp chét trong khéi polyme hodc gel.

Hoat tinh chéng virut

Luong hodc lidu e ché chira cac hop chat theo sang ché c6 thé thay doi trong
khoang tr 0,01mg/Kg dén 500mg/Kg, theo cach khac la nam trong khoang tir 1 dén
50mg/Kg. Céc lugng hoic lidu e ché ciing thay dbi tuy thudc vao duong dung, cling nhu
kha ning dong sir dung voi cac chat khac.

Theo cac phuong phap didu tri cia sang ché, su lay nhiém virut duoc diéu tri hodc
phong ngura ¢ d6i tuong nhu ngudi hodc dong vat c6 va bac thip bang cach cho d6i tuong
st dung lugng c6 tac dung chéng virut viém gan C hodc lugng c6 tac dung ¢ ché hop
chét theo sang ché, véi lugng va thoi gian sao cho can dé dat dwoc két qua mong mudn.
Phuong phap bd sung theo sédng ché 1a diéu tri mau sinh hoc bang lugng hop chat co tac
dung e ché cla ché pham theo sang ché vé6i luong va thoi gian cAn thiét dé dat dugc két
quéa mong mudn.

Thuét ngir “luong co6 tac dung chdng virut viém gan C” cta hop chét theo sang
ché, nhu dugce st dung & day, co nghia 1a lugng hop chét vira du sao cho lam gidm su tai
nap virut trong mau thir sinh hoc hodc ¢ do6i tu:ong (vi dy, lam glam su tai nap virut it nhat
10%, tot hon néu it nhat 50%, tot hon nita néu it nhat 80%, va tét nhat néu it nhat 90%
hodc 95%. Nhu da duoc biét 5 trong linh vuc y hoc, lugng hop chét theo sang ché nay
¢6 tac dung chdng virut viém gan C s& ¢6 ty 1¢ loi ich/nguy co thich huop dé 4p dung cho
viée diéu tri y té bat ky.
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Thuat nglt “luong wrc ché” hop chét theo sang ché c6 nghia 1a lugng vira du dé lam
giam sy tai nap virut viém gan C trong mAu thtt sinh hoc hodc & ddi tugng (v1 du, lam
giam su tai nap virut it nhat 13 10%>, tdt hon néu it nhat 1a 50%>, t6t hon nita néu it nhat
13 80%>, va t6t nhat néu it nhét 1a 90%> hodc 95%). Nén hiéu riang khi lugng trc ché hop
chét theo sang ché nay dugc cung cap cho dbi twong, no sé & ty 1€ loi 1ch/nguy co thich
hop véi viéc diéu tri y té bat ky nhu duoc xac dinh bdi bac s§. Thudt ngir “mau thit sinh
hoc (cac mau thir sinh hoc),” nhu dugc st dung & day, co nghla 1a hop chét ¢ nguon gbe
sinh hoc du dinh d& cung cép cho d6i twong. Vi du v& mAu th sinh hoc bao gom, tuy
nhién khong gidi han &, méu va cac hop phan ctia chung nhu huyét thanh, tiéu huyét cau,
tap hop nho cac t& bao mau va cadc mau tuong tu; cac bd phan nhu than, gan, tim, phdi va
cac bd phan twong tu; tinh dich va tring; tiy xwong va cac hop phan ctia chung, hoic té
bao than. Do d6, phuong an khac cua sang ché 1a phuong phép diéu tri mau thir sinh hoc
bang cach cho mau thr sinh hoc nay tiép xuic v6i luong co tac dung e ché hop chit hodc
dugc phdm clia sang ché.

Dé cai thién tinh trang bénh cua dbi tuong, lidu duy tri hop chét, ché phém hoic td
hop theo sang ché nay c6 thé dugc st dung, néu can thiét.

Do dé, lidu luong hodc cuong do su dung, hodc ca hai, c6 thé giam, nhu mot ham
sb cua cac triéu ching, t6i mirc ma tai do tinh trang bénh da cai thién dugc duy tri khi cac
triéu ching da dugc giam nhe dén mirc mong mudn, viéc diéu tri c6 thé ngimg. Tuy nhién,
dbi twong co thé can su diéu tri gidn doan trén co so lau dai khi xudt hién tré lai bat ky
triéu chirng nao cta bénh.

Tuy nhién, nén hiéu rang toan bd viéc st dung hang ngay céac hop chét va cac ché
pham ctia sing ché s& dugc quyét dinh boi viéc tham khao y kién bac sy trong pham vi
cac quyét dinh y hoc ding dén. Lidu trc ché dic hiéu d6i v6i bénh nhan cu thé s& phu
thudc vao cac yeu td khac nhau bao gom chiing r6i loan can diéu tri va mtc do cta chirng
r6i loan; hoat tinh cua hop chét cu thé duoc st dung; ché pham cu thé duoc st dung; tudi
tac, thé trong, stc khoe tong quat gigitinh va ché do an cua bénh nhén; thoi gian stir dung,
duong dung, va tbc do bai tiét ctia hop chét cu thé dugc sir dung; quang thoi gian diéu tri;
cac thude duoc st dung két hop hodc trung véi hop chét cu thé dugc sir dung; va cac yéu
t6 tuong tu da dugc biét ro trong linh vuc y hoc.

Téng lidu tic ché hang ngay cua cac hgp chét theo sang ché nay dugc cung cép cho
d6i tuong & dang lidu don hodc liéu duoc chia co thé 1a luong nam trong khoang, vi du,
tir 0,01 dén 50mg/Kg thé trong hodc thong dung hon la tr 0,1 dén 25mg/Kg thé trong.
Céc ché pham liéu don c6 thé chira cac lugng hogc nhiéu lidu nho dé tao thanh liéu hang
ngay. Noi chung, cac ché do diéu tri theo sang ché bao gdbm viéc cung cap hop chét (cac
hop chét) theo séng ché nay cho bénh nhan can su diéu tri nhu vay vé6i luong nim trong
khoang tr 10mg dén 1000mg mot ngay & dang lidu don hoic da lidu.

Trur khi duoc dinh nghia khéc, tat ca cac thuat ngit k§ thuét va khoa hoc dugc st
dung ¢ day la theo nghia da dugc biét rd ddi v6i chuyén gia trung binh trong linh vuec.
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Tht ca cac cong bd, patent, don sang ché dugce cong bo va cac tai ligu tham khao dugc
néu ¢ day la dé tham khao.

Céc ky hiéu
Cac ky hiéu dugc st dung trong phﬁn mo ta cua cac so do Qa trong cac vi du sau
day la:
ACN la axetonitril;
BME la 2-mercaptoetanol;
BOP 1 benzotriazol-1-yloxy-tris(dimetylamino)phosphoni hexaflophosphat;
CDI la cacbonyldiimidazol;
COD la xyclooctadien;
DAST Ia dietylaminosunfua triflorua;

DABCYL la 6-(N-4° -carboxy-4-(dimetylamino)azobenzen)-aminohexyl-1-O-(2-
xyanoetyl)-(N,N-diisopropyl)-phosphoramidit;

DBU la 1,8-Diazabixycloundec-7-en;
DCC 1a N, N’-dixyclohexylcarbodiimit;
DCM la diclometan;

DIAD la diisopropyl azodicacboxylat;
DIBAL-H la diisobutylaluminum hydrit;
DIPEA la diisopropyl etylamin;

DMAP la N,N-dimetylaminopyridin;
DME 14 etylen glycol dimetyl ete;
DMEM 14 mdi truong Dulbecco’s Modified Eagles Media;
DMF 1a N N-dimetyl formamit;

DMSO la dimetylsunfoxit;

DSC 1a N, N’-disucxinimidyl cacbonat;
|
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EDANS 14 axit 5-(2-Amino-etylamino)-naphthalen-1 -sunfonic;

EDCI hoic EDC la 1-(3-dietylaminopropyl)-3-etylcarbodiimit hydroclorua;
EtOAc la etyl axetat; |
EtOH la ruou etylic;

HATU la O (7-Azabenzotriazol-1-y1)-N,N,N’,N” — tetrametyluroni hexaflophosphat;
HCl 1a axit hydrocloric;

Hoveyda’s Cat. la Diclo(o-isopropoxyphenylmetylen)(trixyclohexylphosphin) ruteni (II);
In 1a indi;

KHMDS 1a kali bis(trimetylsilyl) amit;

Ms la mesyl;

NMM la N-4-metylmorpholin;

NMO la N-4-metylmorpholin-N-Oxit;

PyBrOP 1a Bromo-tri-pyrolidino-phosphoni hexaflophosphat;

Ph la phenyl;

PvCM 14 hién tugng hoan vi khép vong;

RT la phién mi nguoc;

RT-PCR la phan ing mach polymeraza phién méa nguoc;

TBME la tert-butyl metyl ethe;

TEA 1a trietyl amin;

TFA la axit trifloaxetic;

THF la tetrahydrofuran;

TLC 1a sic ky 16p méng;

TPAP la tetrapropylammoni peruthenat;

TPP ho#c PPh; 1a triphenylphosphin;

tBOC hoic Boc la tert-butyloxy cacbonyl;

Xantphos 1a 4,5-Bis-diphenylphosphanyl-9,9-dimetyl-9H-xanthen; va
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Zhan IB la

Cac phuong phap tdng hop

Céc hop chat va cac quy trinh cia sang ché s& duoc hiéu 16 hon khi lién hé vai céc
so dd tong hop sau day ma chung minh hoa cac phwong phap didu ché cac hop chét theo
sang ché, cac so dd nay chi dé minh hoa va khong lam gi6i han pham vi cia sang ché.
Céc thay doi va bién ddi khac nhau dbi voi cac phuong phap dugc mo ta la rd rang db6i
v6i chuyén gia trung binh trong linh vuc va cac thay dbi va bién d6i nay bao gdbm, khong
bi gidi han &, viéc lam thay dbi va bién dbi lién quan dén cAu tric hoa hoc, nhom thé, chat
dan xuét, va/hodc cac phuong phap clia sang ché ma khong lam trénh khai tinh than cta
sang ché va pham vi cla cac yéu cau bao ho kém theo.

Viéc diéu ché cac hop chét quinoxalinyl vong 16n duoc minh hoa trong So dd 1,
Nhém Boc ciia chat din xudt quinoxalin 1-1 (xem so dd 2 dé diéu ché) duogc khir bao vé
trong diéu kién moi truong axit ¢ nhiét do trong phong (axit co thé duoc chon tu, tuy
nhién khong giéi han ¢, HCI trong dioxan hoac HCI trong etyl axetat hodc TFA. Chi tiét
hon nita vé viéc khit bao vé nhém Boc xem: T. W. Greene, Protective Groups in Organic
Synthesis, Fourth Edition, John Wiley va Sons, 2006) dé tao ra amin 1-2, chét nay duoc
ghép cap voi axit 1-3 bang cach st dung chét ghép cap peptit (chét ghép cap ¢6 thé duoc
chon tir, tuy nhién khong giéi han 6, HATU/DIPEA, DCC/DMAP, chi tiét hon vé chét
ghép cap peptit xem: Christian A. G. N. Montalbetti va cac dong tac gia, Tetrahedron
2005, 61, 10827) dé tao ra dien 1-4, Hién tuong hoan vi khép vong cua dien 1-4 v6i chét
xuc tac nén ruteni tao ra alken vong 16n mong mudn 1-5 (chi tiét hon vé hién tuong hoan
vi khép vong xem tai liéu méi nhat: Grubbs va cac dong tac gia, Acc. Chem. Res., 1995,
28, 446; Shrock va cac déng tac gia, Tetrahedron 1999, 55, 8141; Furstner, A. Angew.
Chem. Int. Ed. 2000, 39, 3012; Trnka va cac déng tac gia, Acc. Chem. Res. 2001, 34, 18,
va Hoveyda va cac déng tac gia, Chem. Eur. J. 2001, 7, 945).

So dod 1
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Trong d6 R’, R, G va ® da duoc x4c dinh trén day nhu trong cong thirc I.

Qua trinh thily phan este vong 16n 1-5 thanh axit teong Gng 1-6 ¢6 thé duoc thuc
hién biang bazo vo co, vi du nhu, tuy nhién khong gidi han ¢ LiOH, NaOH, KOH. Axit
1-6 tao thanh dugc ghép cap voi amin 1-7 sir dung chét ghép cap amit (chit ghép cip co
thé duoc chon tir, tuy nhién khdng gidi han ¢, HATU, DCC va HOBT vOi su ¢6 mat cua
bazo hiru co nhu, tuy nhién khong giéi han ¢, DIEPA, TEA, DMAP; chi tiét hon vé su
tao thanh amit dugc xem trong tai liéu moi nhét: Christian A. G. N. Montalbetti va cac
ddng tac gia., Terrahedron 2005, 61, 10827) dé tao thanh amit 1-8 hogc 1-9, Tuong tu,
amit 1-8 ¢6 thé duoc bao ché tir axit 1-10, axit nay duge tong hop tir qua trinh thiy phan
este 1-8, Axit 1-9 dugc hoat hoa bang CDI va sau d6 ghép cap véi sunfonamit 1-11 voi
su ¢ mit ciia bazo hiru co nhu, tuy nhién khéng gi6i han 6 DBU dé taora hop chét néu
& dé muc nay 1-8,

So d6 2
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Quy trinh tong hop chét dan xuét quinoxalin 1-1 dwgc minh hoa trong So do 2,
Bromua 2-2 dugc ghép cip véi aldehit 2-1 st dung kima loai nhu, tuy nhién khong gidi
han ¢ In, Zn,mg hodc Cr dé tao thanh hydroxyl este 2-3, chét nay tiép tuc dugc oxi hoa
dé tao ra keton este 2-4 véi chat oxi héa vi du nhu, tuy nhién khong giéi han ¢
TPAP/NMO. Tuong tu, quy trinh tong hop keton este 2-4 ¢6 thé dugc thuc hién thong
qua su trao déi liti halogen ctia bromua 2-2, sau d6 ghép cdp voi este 2-5 (quy trinh nay
cling ¢6 thé dugc ap dung cho clorua axit 2-6 hodc amit Weinreb 2-7) dé tao thanh ketone

este 2-4, Quy trinh twong ty khac nita 12 bromua 2-2 duge xu ly bang kim loai nhu, tuy
nhién khong gi6i han ¢ In, Zn hodcmg va sau do, xu ly bang clorua axit 2-6 hodc este 2-
5 hodc amit Weinreb 2-7 dé tao ra ketone este 2-4, Ketone este 2-4 dugc ngung tu vol
diamin 2-8 dé tao thanh quinoxalin 2-9, hydroxyl quinoxalin 2-9 dugc chuyén hoa thanh
cloquinoxalin 3-3 st dung chat phan tng clorin hoa, vi du nhu, tuy nhién khong gi61 han
&, POCls, chét nay duoc ghép cdp voi N-Boc-trans-4- hydroxy-l -proline 2-11 c6 ban san
trén thi treong va sau do, este hoa dé tao ra chét dan xuat quinoxalin 1-1, Twong tw, hop
chat 1-1 c6 thé duoc téng hop tir phan tng Mitsunobu cua rugu 2-12 ¢6 ban san trén thi
trudong voi quinoxalin 2-9, Chi tiét hon vé phan Gmg Mitsunobu, xem tai li¢u cua O.
Mitsunobu, Synthesis 1981, 1-28; D. L. Hughes, Org. React. 1983, 29, 1; D. L. Hughes,
Organic Preparations and Procedures Int. 1996, 28, 127; va J. A. Dodge, S. A. Jones,
Recent Res. Dev. Org. Chem. 1997, 1,273; K. C. Kumara Swamy et. al, Chem. Rev. 2009,
109, 2551,
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Trong do duogc x4c dinh & trén, nhu trong cong thic L.

Quy trinh téng hop axit 1-3 dugc bt dau bang qua trinh axyl hoa hon hop triét
quang diol 3-1 dé tao thanh the diaxetat 3-2 (dbi v6i quy trinh hydroxyl axyl hoa, xem tai
liéu: T. W. Greene, Protective Groups in Organic Synthesis, Fourth Edition, John Wiley
va Sons, 2006). Thu dugc su phan giai dong hoc diaxetat 3-2 bang cach deaxetyl hoa mot
phan bang enzym, vi du nhu, tuy nhién khong gi6i han ¢, Amano lipaza dé tao ra mono
axetat 3-3 (M. P. Schneider va cac d@)ng tac gia., J. Chem. Soc, Chem. Commun., 1991,
49; thong tin chi tiét hon vé& su phan giai dong hoc, xem tai liéu cia: H. Pellissier,
Tetrahedron, 2008, 64, 1563). Qua trinh allyl héa hop chat monoaxetat 3-3 tao ra allyl
ete 3-4, chat nay dugc thiy phan bang bazo vO co nhu, tuy nhién khong gi6i han ¢, LiOH,
NaOH dé tao thanh ruou 3-5, Khi su tao thanh clo béng cach xur ly rugu 3-5 bé‘mg COCl,,
sau d6 ghép cap voi axit amino 3-6 dé tao ra axit 1-3, Hon nifa, allyl ete 3-5 cling ¢ thé
thu dugc khi diol 3-1 tinh khiét quang hoc duge khir proton héa bang NaH, sau d6 ghép
cap vdi allyl bromua.

So do 4
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Trong d6 R’ va da duoc xac dinh trén day nhu trong cong thirc L.

Céac phuong phap tuong tu dé téng hop este vong 1on 1-5 da duge minh hoa trong
So dd 4, C6 nhiéu phuong phap tong hop khac dbi voi chat trung gian 1-5 nay, mot 56
tién chat duoc thé hién trong So dd 4, Vi du, este vong lon 1-5 ¢6 thé thu duoc thong qua
su tao thanh lién két amit trong axit 4-1 (chi tiét hon sy hinh thanh lién két amit xin xem
tai lieu moi nhat ciia: Christian A. G. N. Montalbetti va cac ddng tac gia., Tetrahedron
2005, 61, 10827); Quy trinh allyl h6a ndi phén tir dwoc xtc tac boi Pd trong chét dan Xuat
allyl Boc 4-2 (Guogiang Wang va cac ddng tac gia., Org. Lett., 2004, 6, 4455); viéc khur
bao vé Nhom Boc (déi voi qua trinh khir bao vé carbamat xem tai liéu cua: T. W. Greene,
Protective Groups in Organic Synthesis, Fourth Edition, John Wiley va Sons, 2006) sau
do, su tao thanh cacbamat trong sucxinimidyl cacbonat 4-3 (J. V. Eycken, J. Org. Chem.,
2007, 72, 5514); qua trinh hinh thanh ete dugc xuc tac boi bazo trong rugu 4-4 va qua
trinh hinh thanh ete kiéu Mitsunobu trong hydroxyl quinoxalin 4-5 (chi tiét hon vé phan
g Mitsunobu, xem tai li¢u cta O. Mitsunobu, Synthesis 1981, 1-28; D. L. Hughes, Org.
React. 1983, 29, 1; D. L. Hughes, Organic Preparations and Procedures Int. 1996, 28,
127; va J. A. Dodge, S. A. Jones, Recent Res. Dev. Org. Chem. 1997, 1, 273; K. C.
Kumara Swamy et. al, Chem. Rev. 2009, 109, 2551).

So dob 5
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Trong d6 duoc xéac dinh & trén nhu trong cong thire I.

Quy trinh tong hop axit 4-1 da dugc minh hoa trong So do 5, Hién tu(mg hoan vi
chéo ctia chit din xuét quinoxalin 1-1 va allyl ete 3-5 tao thanh ruou 5-1 (chi tiét hon vé
hién twong hoan vi chéo xin xem tai liéu ctia: Grubbs va cac dong tac gia. J. Am. Chem.
Soc. 2003, 125, 11360; R. Raju va cac ddng tac gia. Org. Lett. 2006, 8, 2139; Y. Schrodi
va cac dong tac gia. Aldrichimica Acta 2007, 40, 45). Ruou 5- 1 nay dugc xu ly bing
phosgen (hodc mot sb chét phan tmg khac nhu, tuy nhién khong gi6i han & triphosgen,
diphosgen, cacbonyldiimidazol), sau d6 ghép cap vGi axit amin 3-6 v6i sy c6 mit cua
bazo nhu, tuy nhién khong gidi han ¢ LiOH hodc NaOH. Viéc khir bao vé Nhoém Boce
trong axit 5-2 (déi v6&i qua trinh khir bdo vé cacbamat, xin xem tai liéu cua: T. W. Greene,
Protective Groups in Organic Synthesis, Fourth Edition, John Wiley va Sons, 2006) tao
ra axit 4-1,
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So do 6
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Trong d6 R, R” va (B da duoc xac dinh trén déy nhu trong cong thuc L.

Quy trinh tong hop chét dan xuét quinoxalinyl 4-3 da dugc minh hoa trong So do
6. Viéc khtr bao vé nhém Boc (T. W. Greene, Protective Groups in Organic Synthesis,
Fourth Edition, John Wiley va Sons, 2006) trong este 5-1 tao ra amin twong ing, chét nay
duoc ghép cidp véi axit amin 6-1 st dung chat phan (mg ghép cdp peptit nhu, tuy nhién
khong gi6i han 8 HATU, hoac DCC hodc BOP (chi tiét hon chét phan tmg ghép cap peptit
xem tai liéu ciia: Christian A. G. N. Montalbetti va cac déng tac gia., Tetrahedron 2005,
61, 10827) dé tao thanh ruou 6-2, Sy hoat héa nhém hydroxyl trong ruou 6-2 dat dugc
khi xit 1y bing DSC/TEA dé tao thanh sucxinimidyl cacbonat 4-3 (d6i v6i viée str dung
DSC trong qua trinh tao thanh cacbamat xin xem tai liéu: J. V. Eycken, J. Org. Chem.,
2007, 72, 5514).

% Ihecel et

COCI2 pyridir :
HATU, D!PEA \ N
CO,H OMe _
N OMe HN“«/ 2 O=/ o N OMe
Boc’ é oc R 61 HN/E o j O
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Trong do R, R” va ® gz duoc x4c dinh trén day nhu trong cong thic .
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Quy trinh tdng hop chat din xuét quinoxalinyl 4-2 da dugc minh hoa trong So dod
7, Viéc khtr bao vé nhom Boc (T. W. Greene, Protective Groups in Organic Synthesis,
Fourth Edition, John Wiley va Sons, 2006) cutia hop chét este 1-1 tao ra axit twong ung,
chét nay dugc ghép cap voi axit amin 6-1 sir dung chét phan ung ghép cip peptit nhu, tuy
nhién khong gi¢i han & HATU, hodc DCC hogc BOP (chi tiét hon chét phan ting ghép
cdp peptit xem tai liéu cta: Christian A. G. N. Montalbetti va cac dong tac gia,
Tetrahedron 2005, 61, 10827) dé tao thanh rugu 7-1, Nhém Boc trong hop chét 7-1 dugc
loai ra trong diéu kién moi trudng axit va amin tao thanh dugc xtr Iy bang phosgen hodc
chét phan tmg khac nhu, tuy nhién khong gidi han ¢ triphosgen hodc diphosgen hoéc
cacbonyldi-imidazol v6i su ¢6 mat ctia bazo nhu, tuy nhién khong gidi han & pyridin hoéc
DMAP dé tao thanh isoxyanat 7-2, [soxyanat 7-2 nay dugc ghép cap voi diol 7-3 véi su
¢6 mit cua bazo hitu co nhu, tuy nhién khong gi6i han 6 DBU dé tao ra ruou don 7-4,
Hién tuong hoan vi chéo cua alken 7-4 va diol dugc bao vé 7-5 v6i su 6 mit ciia chat
xuc tac tao ra rugu 4-2 (chi tiét hon vé hién tuong hodn vi chéo xin xem tai liéu cua:
Grubbs va cac ddng tac gia. J. Am. Chem. Soc. 2003, 125, 11360; R. Raju va céc dong
tac gia. Org. Lett. 2006, 8, 2139; Y. Schrodi va cac ddng tac gia. Aldrichimica Acta 2007,
40, 45).
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Trong d6 R, R” va (®) da dugc xac dinh trén day nhu trong cong thire I.

Quy trinh tdng hop chat dan xuét quinoxalinyl 4-4 da duoc minh hoa trong So o
8, Ruou 3-5 duge xtr ly bang phosgen hodc chét phan mg khéc nhu, tuy nhién khong gidi
han & triphosgen hodc diphosgen hozc cacbonyldi-imidazol va sau do, ghép cap v6i amin
8-1 Vi su c6 mit cua bazo nhu, tuy nhién khong gic’ri han & NaOH dé tao thanh alken 8-
2, chit nay duge cho hoéan vi chéo véi chét dan xuit quinoxalinyl 2-10 dé tao ra t-butyl
este 8-3 (chi tiét hon vé hién twong hoan vi chéo xin xem tai liéu cua: Grubbs va cac dong
tac gia. J. Am. Chem. Soc. 2003, 125, 11360; R. Raju va cac ddng tac gia. Org. Lett. 2006,
8,2139; Y. Schrodi va cac dong tac gia. Aldrichimica Acta 2007, 40, 45). Nhom t-butyl
trong hop chit 8-3 dugc khir béo vé trong diéu kién mdi truong axit (axit dugce chon tir,
tuy nhién khong gi6i han ¢ HCI hodc TFA) va sau do, duoc ghép cap voi amin 8-4, su
dung chét phan tmg ghép cap peptit (chi tiét hon chét phan (mg ghép cdp peptit xem tai
liéu cia: Christian A. G. N. Montalbetti va cac déng tac gia, Tetrahedron 2005, 61,
10827) dé tao thanh hop chit quinoxalinyl 4-4,
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Trong d6 R va B dugc xac dinh ¢ trén nhu trong cong thuee L.

Quy trinh tong hop chét din xuét quinoxalinyl 4-5 d& dugc minh hoa trong So do
9, Tuong tu v6i quy trinh tong hop chét trung gian 8-3, hién twong hoan vi chéo cua t-
butyl este 8-2 va chét dAn xuit quinoxalinyl 2-9 tao ra t-butyl este 9-1, Viéc loai bé nhom
t-butyl trong hop chit 9-1 ¢ thé dat duoc trong diéu kién moi truong axit (HCI) dé tao
thanh axit 9-2, chét nay dugc cho ghép cap véi amin 9-3 bang cach st dung chat ghép
cap peptit nhu, tuy nhién khong gidi han ¢ HATU/DIPEA dé tao ra chét trung gian 4-5,

Cacvidu

Céc hop chat va cac quy trinh cia sang ché s& duoc hiéu rd hon khi lién hé voi cac
vi du sau, cac vi du nay chi dé minh hoa va khong lam giéi han pham vi cta sang ché.
Céc thay dbi va bién d6i khac nhau ctia cac phuong an duge boc 10 ¢ déy 1a rd rang a6i
v6i chuyén gia trung binh trong linh vue va cac thay d6i va bién doi nay bao gom, khong
bi glm han &, cac thay doi, bién d6i lién quan dén cAu tric hoa hoc, nhom thé, chat dan
xuét, cac cong thirc va/hodc cac phuong phap cua sang ché c6 thé dugc thuc hién ma
khong tréch khoi pham vi cua sang ché va pham vi cua yéu cau bao ho kem theo.
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B6 sung bot Indium vao dung dich chia 3-bromo-3,3-difloprop-1-en 2-2 (5,61g,
35,74mmol) va etyl glyoxalat 2-1 (6,52ml, 42,9mmol, 50% trong toluen) trong DMF
(80ml) va nudc (20ml). Khu4y manh hén hop tao thanh trong 6h, va sau do, pha loang
v6i TBME, loc hon hop va rira bé‘mg nudc, nudc mudi, 1lam kho va co trong chan khong
dé tao thanh san pham tho 2-3 (6,21g). Chét nay dugc su dung truc tiép trong budc sau
ma khong can tinh ché thém.

B6 sung TPAP (240mg, 0,68mmol) vanMO (11,03g, 81,61mmol) vao etyl 3,3-
diflo-2-hydroxypent-4-enoat tho 2-3 (4,9g, 27,20mmol) trong DCM (150ml). Khuay hon
hop huyén phul & nhiét d¢ trong phong trong 5h, va sau do, pha loang véi DCM, rira bang

nuéc, nude mudi, 1am kho va cd trong chan khong dé tao thanh keton este tho 2-4, Chat
nay dugc st dung truc tiép trong budc sau ma khong can tinh ché thém.

- NH,
F F E F
, "N ‘
O OEt EtOH, nhiét HO N
2-4 2.9

Budce b

B sung o-benzen-1,2-diamin 2-8 (4,64g, 42.89mmol) vao dung dich chira etyl
3.3-diflo-2-oxopent-4-enoat thd 2-4 (duge diéu ché tir 35,74mmol 3-bromo-3,3-
difloprop-1-en) trong EtOH (200ml). Bun nong hoi luu hon hop tao thanh trong 14h va
sau do, 1am lanh xudng nhiét do trong phong, thu gom chét ran bang cach loc va rira bang
EtOH lanh dé tao ra quinoxalin véi 2-9 (2,81g) sau khi lam khd. C6 dich loc trong chan
khong va tinh ché cin bang sic ky nhanh trén CombiFlash v6i Hexan trén 30% axeton
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trong hexan dé tao thanh phﬁn quinoxalin v6i khac 2-9 (0,43g). Phé khéi (ESI): m/z =
223,09 [M+H].

Budc 1c
E F E‘% .rF
LV - am M N
*'*';:;-:;;- - ::;;\h R‘&;-:’r ‘&:':57 HEA}EHE = qﬁ;f I::“ sz'l ﬁé;“
I l - J, _ S P _,.-._-_t}’}
H’kﬁf - S i e =

Bé sung POCI3 (10,8ml) va DMF (1,1ml) vao 3-(1,1-difloallyl)quinoxalin v§i-2-
ol 2-9 (2,31g, 10,40mmol), dun nong hén hop tao thanh dén 65°C trong 2h. Pha lodng
hdn hop bing etyl axetat va sau do, dd tir tir vao nuéce da. Sau khi phan chia, rira lop hitu
co bang nudce, dung dich NaHCO; va nude mubi dé tao ra san phim mong mudn 2-10
(2,45g). Chét nay duoc su dung truc tiép trong budc sau ma khong can tinh ché thém.
Phd khéi (ESI) m/z = 241,01 [M+H].

Budce Id
OH
- v
a-'yﬁ " L= hi [ o,
i s::‘ ) S 1o e
FF vf‘lig\n#‘,i}l&% j' |1
Y - Bac 07 SN
s e 2,7;1 L_j z
S 1}1BuCNa, DIVF, THF T
2} TMSCHN,, DO, MelH F-«.‘—*\’T Ohde
240 Boc 1
1-1 0

B6 sung nho giot t-BuONa (3,0g, 31,189mmol) vao dung dich chira N-Boc-trans-
4-hydroxy-1-prolin 2-11 (2,404g, 10,396mmol) trong DMEF (14ml) va THF (60ml) ¢ 0°C
Hon hop phéan tng duoc dé 1am nong dén nhiét do trong phong. Sau khi khudy trong lh
lam lanh hén hop xubng 0°C va bd sung 2-clo-3-(1,1-difloallyl)quinoxalin véi 2-10
(2,45g, -10,396mmol) vao va lam nong dén nhiét do trong phong. Sau khi khudy trong
4h, ham hon hop phan Gng bang dung dich IN HC1 6 0°C. Chiét 16p dung dich nude bang
EtOAc (3X), va trdn 1an 16p hitu co, ria bang nudc, nudc mudi, 1am kho va co trong chan
khong. B6 sung TMSCHN: (10,4ml, 20,792mmol, 2,0M trong Hexan) vao phan cin trong
DCM (50ml) va MeOH (10ml). Khudy dung dich & nhiét d¢ trong phong trong 30 phut,
sau d6 co trong chan khong. Tinh ché cin bing sic ky nhanh trén CombiFlash véi Hexan
trén 30% etyl axetat trong hexan dé tao thanh san phim mong mudn 1-1 (3.84g, 82%).
Phd khéi (ESI): m/z = 450,24 [M+H].

Budc le
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1) NaH, DMF
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B sung nhé giot axetic anhydrit (36,7ml, 388.63mmol) va DMAP (593mg) vao
dung dich chira (+)-xyclopentan-1,2-diol 3-1a (10,02g, 97,159mmol) trong DCM (20ml)
va pyridin (150ml). Khudy dung dich tao thanh trong 21h, va loai dung moi trong chan
khong. Hoa tan can trong EtOAc, va rira dung dich tao thanh bang 1N HCI, nuéc,
NaHCO3, nudc va nuge mudi. Lam kho 16p hitu co va cd trong chan khong

vacuo. Tinh ché can bang sic ky nhanh trén CombiFlash v6i Hexan trén 15% axeton trong
hexan dé tao thanh diaxetat 3-2a (17,1g, 94%).

B4 sung Amano Lipase PS (tir Burkholderia cepacia, Aldrich, 1,81g) vao dich
huyén phil chta (+)- Xyclopentan-l 2-diyl diaxetat 3-2a (17,0g, 91,3mmol) trong dung
dich dém (d6 pH=7,140ml). Khudy manh hdn hop tao thanh va bd sung dung dich 1IN
NaOH (65ml) qua phéu bd sung trong 18h dé gitr @ pH=7. Pha loang hdn hop bing
EtOAc va nuéc, loc va chiét 16p dung dich nude bang EtOAc. Tron 1an 16p hitu co, ra
bang nuée, nude mudi, 1am kh6é (Na2SO4) va cd trong chan khong. Tinh ché c3n bang sic
ky nhanh trén CombiFlash v6i Hexan trén 35% axeton trong hexan d tao thanh san pham
mong mudn 3-3a (4,6g, 35%).

B sung NaH (1,04g, 26,087mmol, 60% thé phan tan trong dau khoang) vao dung
dich chta (1R,2R)-2-hydroxyxyclopentyl axetat 3-3a (3,42, 23,715mmol) trong DMF
(80ml) 6 0°C. Lam nong hon horp tao thanh dén nhiét do trong phong va khudy trong 30
phut, va lam lanh hdn hop xubng 0°C va bd sung thém allyl bromua (2,2ml, 26,087mmol)
vao. Khudy hdn hop & nhiét do trong phong trong 1,5h va ham bang dung dich NH4Cl 6
0°C. Chiét hdn hop bing EtOAc (3X), va tron 14n 16p hiru co, rira bang nudc, nude mudi,
Jam khé (NaxSO4) va cd trong chan khong. B6 sung dung dich IN LiOH (47,4ml,
47,43mmol) vao phan can trong MeOH (47ml) va THF (94ml). Khudy hdn hop trong 30
phut va chiét hdn hop bang EtOAc (3X), va tron 1an 16p hitu co, rira bang nudc, nudc
mudi, 1am kho (Na2SO4) va cb trong chan khong. Tinh ché cin bing sic ky nhanh trén
CombiFlash véi Hexan trén 25% axeton trong hexan dé tao thanh ruou 3-5a (1,36g, 40%,
95,8% ee boi HPLC).

Buéde 1f
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Bé sung dung dich phosgen (16,3ml, 30,9mmol, 20%> trong toluen) vao dung dich
chtra (1R,2R)-2-(allyloxy)xyclopentanol 3-5a (2,20g, 15,50mmol) trong THF (150ml).
Khudy dung dich tao thanh trong 14h, va c6 trong chén khong. B6 sung L-tert-leuxin 3-
6a (2,237g, 17,05mmol) trong dioxan (100ml) va dung dich 1IN NaOH (18,6ml,
18,6mmol) vao phan cin trong dioxan (50ml). Khudy hén hop trong 5h, va axit hoa bang
dung dich 1N HCL Chiét hdn hop bang EtOAc (3X), va tron 14n 16p hitu co, rira bing
nuée, nude mudi, 1lam kho va cb trong chan khong dé tao thanh axit 1-3a (4,32g). Chét

nay dugc su dung truc tiép trong budc sau ma khong can tinh ché thém.

Budce 1g
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B6 sung dung dich 4N HC1 (20ml, trong dioxan) vao dung dich chtra chat dan xuat
quinoxalin v6i 1-1 (3,02g, 6,719mmol) trong DCM (20ml). Khuéy dung dich tao thanh
trong 2h va loai dung moi trong chén khong. B6 sung axit 1-3a (1,849g, 8,063mmol),
HATU (3,321g, 8,735mmol) va DIPEA (2,33ml, 13,43 8mmol) vao phan cin trong DMF
(67ml). Khudy hdn hop trong 3h va c¢6 trong chan khong. Hoa tan cén trong EtOAc va
rira bang dung dich 1N HCI (2X), nuéc, nude mudi, 1am kho (Na2SO4) va ¢ trong chan
khong. Tinh ché cin bing sic ky nhanh trén CombiFlash véi Hexan trén 35% EtOAc
trong hexan dé tao thanh dien 1-4a (2,48g, 59%). Pho khdi-ESI m/z 631,43 (M+H)".

Buéc 1h

91



49016 92121

J R F
O | \N - Zhan 1B, toluen I
<j H 110% d
T oM OMe o\ OMe
J\Dj oN ‘
: o j 0
N7

14a 1-5a

B4 sung chét xuc tac Zhan IB (128mg, 0,140mmol) vao dung dich chtra dien 1-4a
(1,38, 2,188mmol) trong toluen trong mdi truong khi nito & 110°C va khudy dung dich
tao thanh & 110°C trong 37h. B4 sung chét xuc tac Zhan IB (70mgx2) vao thanh hai phan
va dimg phan ung cho dén khi nguyén liéu ban dAu bién mét phat hién boi phd khéi. Co
hdn hop trong chén khong va tinh ché can bang sic ky nhanh trén CombiFlash vdi Hexan
trén 40% EtOAc trong hexan dé tao thanh alken 1-5a (0,768g, 59%). Phé khdi-ESI m/z
603,20 (M+H)".

F F
Nm; 29 4e
LiOH, MeOH. THF do Q "
TQ" | i@j@(w
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Budce 1i

O
N
H
- 58 1-6a
Bb sung dung dich LiOH (22,9ml, IN) vao dung dich chira este 1-5a (1,38¢g,
2,29mmol) trong MeOH (23ml) va THF (46ml). Khudy hdn hop tao thanh trong 16h va
ham bing dung dich IN HCL. Chiét hén hop bang DCM (3X), va tron lan 16p hitu co, rira
bang nudc mudi, 1am kho (Na2SO4) va cd trong chén khong dé tao thanh axit 1-6a. Axit
duoc su dung trong bude tiép theo ma khong cn tinh ché thém.

Budc 1j
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vidu 1

Hoa tan axit 1-6a (san pham tho thu duoc tir bude 1i) trong DCM (7 Oml), va b
sung sunfonamit 1-7a (702mg, 2,404mmol), HATU (1, 045g, 2,748mmol) va DIPEA
(0,60ml, 3,435mmol) vao dung dich nay. Khuéy hon hop trong 3h, va sau d6, pha loang
v6i DCM. Rira 16p hitu co bang dung dich 1N HCl, nuée, nudce mudi, 1am kho va ¢ trong
chan khong. Pau tién, cin dugce tinh ché bang sic ky nhanh trén CombiFlash v6i Hexan
trén 50% EtOAc trong hexan va sau do, tinh ché tiép bang HPLC d8 tao thanh hop chat
néu & dé muc nay. Phd khéi ESI m/z 801,40 (M+H)".

>
>L/ LW-L=

\.nn.n.r

Vi du 2. Hop chit co cong thac VIII, trong do R

1-6a

vi du 2

Hoa tan axit 1-6a (19,5mg, 0,0332mmol) trong DCM (1,0ml), va bd sung
sunfonamit 1-7b (13,2mg, 0,0432mmol), HATU (18,9mg, 0,0498mmol) va DIPEA
(11,5ul, 0,0664mmol) vao dung dich nay. Khudy hén hop trong 3h, va sau do, pha lodng
v6i DCM. Rira 16p hitu co bing dung dich 1N HCL, nuée, nuéc mudi, lam kho va cd trong
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chan khong. Tinh ché can bing HPLC dé tao thanh hop chét néu & dé muc nay. Pho khbi-

ESI m/z 825,39 (M+H)".
(\Xé,s
ﬁ\/ L-W-L

Vi du 4. Hop chét c6 cong thic VIIL, trong do R
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vidu4

Hoa tan axit 1-6a (21mg, 0,0356mmol) trong DCM (1,5ml), va b6 sung sunfonamit
vao dung dich nay 1-7¢ (12,4mg, 0,0463mmol), HATU (17,6mg, 0,0462mmol) va DIPEA
(12,4ul, 0,0712mmol) vao dung dich nay. Khuéy hon hop trong 3h, va sau dé, pha loang
v61 DCM. Rita 16p hitu co bang dung dich 1N HCI, nuéc, nu6e mubi, 1am kho va cd trong
chan khong. Tinh ché can bang HPLC @8 tao thanh hop chat néu & d muc nay. Phd khoi-
ESI m/z".

A

Vi du 5. Hop chét ¢6 cong thuc VIII, trong d6 &

Budc S5a
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Hoa tan axit 1-6a (19,5mg, 0,0332mmol) trong DMF (0,5ml) va DCM (0,5ml), va
bd sung sunfonamit 1-7d (13.8mg, 0,0465mmol), HATU (18,9mg, 0,0498mmol) va
DIPEA (11,5ul, 0,0664mmol) vao dung dich nay. Khudy hdn hgp trong 2h va loai dung
moi trong chan khong, tinh ché cin bang HPLC dé tao thanh hop chét néu & dé muc nay.
Phé khéi-ESI m/z 815,38 (M+H)".

Vi du 6. Hop chit c6 cong thirc VITI, trong d6 R=" 77 LirWela= o

Vidu 6a

Hoa tan axit 1-6a (21mg, 0,0356mmol) trong DCM (1,5ml), va bd sung sunfonamit
1-7e (13,0mg, 0,0463mmol), HATU (17,6mg, 0,0462mmol) va DIPEA (12.,4ul,
0,0712mmol) vao dung dich nay. Khudy hdn hop trong 3h, va sau d6, pha loang v6i DCM.
Rtra 16p hitu co br?mg dung dich IN HCI, nuéc, nude mudi, 1am kho va co trong chan
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khong. Tinh ché cin bing HPLC dé tao thanh hop chat néu ¢ dé muc nay. Ph khéi-ESI

m/z".
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Vi du 8. Hop chét co cong thire VIIL, trong d6 R=" 7" Li-W-lko= o
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Budc 8a
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vidu8

Hoa tan axit 1-6a (19,5mg, 0,0332mmol) trong DMF (0,5ml) va DCM (0,5ml), va
bd sung sunfonamit 1-7f (13,8mg, 0,0465mmol), HATU (18,9mg, 0,0498mmol) va
DIPEA (11,5ul, 0,0664mmol) vao dung dich nay. Khudy hon hop trong 2h va loai dung
moi trong chan khong, tinh ché cin bang HPLC dé tao thanh hop chét néu & dé muc nay.

Phé khdi-ESI m/z 817,37 (M+H)".
(\Xé{

Vi du 34. Hop chét c6 cong thirc VIIL, trong d6 &~ LI—\?\, L= A
YON my ; .
WM 20" ot F)\; £
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Budc 34a
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Hdn hop gém hop chét 34a-1 (2,0g, 8,678 mol), Pd/C (458mg, 0,434mmol, do a am
10%) va THF (100ml) dugc hydro héa dudi ap suét 60PSI trong 15h, va bd sung phan
Pd/C khac (458mg) vao, khudy hdn hop trong 20h nita cho dén khi nguyén liéu ban dau
bién mét. Loc hdn hop, ria bang etyl axetat. C6 dich loc trong chén khong va tinh ché
cdn bang sic ky nhanh trén CombiFlash v6i Hexan trén 60%> EtOAc trong hexan dé tao
thanh diol 34a-2 (315mg, 41%).

B sung NaH (200mg, 5,0mmol, 60% thé phan tén trong dau khoang) vao dung
dich chira diol 34a-2 (400mg, 4,545mmol) trong DMF (8ml) ¢ 0°C. Lam néng hén hop
tao thanh dén nhiét do trong phong va khudy trong 40 phut, bd sung allyl bromua (0,42ml,
5,0mmol) vao. Khudy hdn hop trong 2h, va hdm bang dung dich NH4Cl. Pha loang hdn
hop bang etyl axetat, rira bing nudc, nuéec mudi, 1am khd (NaxSO4) va cd trong chan
khong. Tinh ché can bang sic ky nhanh trén CombiFlash véi Hexan trén 25% axeton
trong hexan dé tao thanh ruou 34a-3(132mg).

Bb sung DIAD (0,61ml, 3,092mmol) vao dung dich chira ruou 34a-3 (132mg,
1,031mmol), PPh; (810,9mg, 3,092mmol) va axit 4-nitrobenzoic (586mg, 3,505mmol)
trong THF (10ml). Khudy dung dich tao thanh trong 11h, va loai dung moéi trong chan
khong. Tinh ché cin bang sic ky nhanh trén CombiFlash v6i Hexan trén 40% EtOAc
trong hexan dé tao thanh este 34a-4 (161mg, 56%).

B4 sung LiOH (2ml, 1N) vao dung dich chtra rugu 34a-4 (161mg, 0,58 1mmol)
trong THF (4ml) va MeOH (2ml). Khudy hén hop trong 2,5h va chiét hdn hop bang
EtOAc (3X). Tron 1an 16p hitu co, rira bang nudc, nude mudi, 1am kho (NaxS04) va ¢
trong chén khong dé tao thanh rugu 34a-5 (58mg). Chét nay duoc st dung truc tiép trong
buéc sau ma khong can tinh ché thém.

Budce 34b

COC; g
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Bb sung dung dich phosgen (0,48ml, 0,906mmol, 20% trong toluen) vao dung dich
chira (1R,2R)-2-(allyloxy)xyclobutanol 34a-5 (58mg, 0,453mmol) trong THF (2ml).
Khudy dung dich tao thanh trong 4h, va c6 trong chan khong. B6 sung L-tert-leuxin 3-6a
(71mg, 0,544mmol) va dung dich IN NaOH (0,59ml, 0 ,59mmol) vao phan can trong
dioxan (5ml). Khuay hon hop trong 14h, va axit héa bing dung dich 1N HCL Chiét hon
hop biang EtOAc (3X), va tron 1an 16p hitu co, rira bang nuéc, nude mudi, 1am kho va co
trong chan khong dé tao thanh axit 1-3b (117mg). Chét nay duogc st dung truc tiép trong
budc sau ma khong can tinh ché thém.
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B6 sung HCI (3ml, dung dich 4N trong dioxan) vao dung dich chira chét dan xut
quinoxalin véi 1-1 (224mg, 0,498mmol) trong DCM (2ml). Khudy dung dich tao thanh
trong 1,5h va loai dung moi trong chan khong. B6 sung axit 1-3b (120mg, 0,453mmol),
HATU (258mg, 0,680mmol) va DIPEA (0,17ml, 0,996mmol) vao phén can trong DCM
(8ml). Khudy hdn hop trong 3h va c6 trong chan khong. Hoa tan can trong EtOAc va rua
bing dung dich 1N HCI (2X), nuéc, nuée mudi, 1am kho (NaxSO4) va cb trong chan
khong. Tinh ché can bang sic ky nhanh trén CombiFlash véi Hexan trén 35% EtOAc
trong hexan dé tao thanh dien 1-4b (115mg). Pho khoi-ESI m/z 617,3 (M+H)".
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Budc 34d

B6 sung chét xidc tac Zhan IB (14mg, 0,0186mmol) vao dung dich chira dien 1-4b
(115mg, 0,186mmol) trong toluen trong méi truong khi nito ¢ 110°C va khudy dung dich
tao thanh & 110°C trong 19h. Co hdn hop trong chan khong va tinh ché can bang sic ky
nhanh trén CombiFlash véi Hexan trén 35% EtOAc hexan dé tao thanh alken 1-5b
(38mg). Phd khoi-ESI m/z 589,25 (M+H)".

Budc 34e
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1-6b

Bb sung dung dich LiOH (1ml, 1N) vao dung dich chira este 1-5b (38mg,
0,0646mmol) trong MeOH (1ml) va THF (2ml). Khudy hon hop tao thanh trong 14h va
ham bing dung dich 1N HCI. Chiét hdn hop bang etyl axetat (3X), va tron lan 16p hiru
co, rira bang nudc mubi, 1am kho (Na2SOs4) va ¢ trong chan khong dé tao thanh axit 1-
6b. Axit duoc st dung trong buéc tiép theo ma khong can tinh ché thém. Pho khéi-ESI
m/z 575,27 (M+H)".

Budc 34f
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Viduy 34

Theo quy trinh dugc mo ta trong quy trinh diéu ché trong vi du 2 (budc 2a), axit
1-6b duoc bién dbi thanh hop chét vi du 34, Phd khoéi-ESI m/z 833,40 (M+H)".
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Theo quy trinh dugc md ta trong quy trinh didu ché trong vi du 4 (budc 4a), axit
1-6b dugc bién dbi thanh hop chét vi du 36, Pho khoi-ESI m/z 789,45 (M+H)".
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Theo quy trinh dugc mo ta trong quy trinh diéu ché trong vi du 8 (budc 8a), axit
1-6b dugc bién dbi thanh hop chat vi du 40, Phd khdi-ESI m/z 803,47 (M+H)".

N
F \3 Ll-W-Lgi e

Vi du 265. Hop chét c6 cong thic X, trong do R

Q o
Nﬂh \Mz— S § Rs:";}\}“ - A IS'OV

o

Iz

Fa el

Budc 265a
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B6 sung dung dich chira 2-1-1 (0,1g, 0,489mmol) trong THF (1,5ml) & 0°C Vao
dich huyén phii chira NaH (49mg, 1,22mmol, 60% trong dau khoang) trong THF. Sau khi
khudy & 0°C trong 45 phit, bd sung dung dich chira 2-clo-3-(1,1-difloallyl)quinoxalin véi
2-10 trong THF (1ml) vao va sau do, dun nong hdn hgp phan ung ¢ 60°C trong 3h. Lam
lanh xubng 0°C va him bing dung dich 2N HCI ¢ 0°C. Chiét 16p dung dich nu6c bang
DCM (3X), va tron 13n 16p hitu co, rira bing nude, nude mubi, lam kho va c trong chan
khong. B6 sung TMSCHN; (2ml, 4mmol, 2,0M trong hexan) vao phan cin trong MeOH
(5ml)va khudy dung dich & nhiét do trong phong trong 30 phut. C6 trong chan khong.
Tinh ché can bang sic ky nhanh v6i Hexan trén 40% etyl axetat trong hexan dé tao thanh
san phim mong mudn 1-1-1 (82mg, 43%). Phé khoi (ESD): m/z = 464,21 [M+H].

Budc 265b
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Bb sung dung dich 4N HCI (12ml, trong dioxan) vao dung dich chira chét dan xuat
quinoxalin v6i 1-1-1 (82mg, 0,18mmol) trong DCM (3ml). Khudy dung dich tao thanh
trong 2h & 0°C va loai dung moi trong chan khong. B6 sung axit 1-3a (69mg, 0,23mmol),
HATU (133,8mg, 0,352mmol) va DIPEA (122,6pl, 0 ,704mmol) vao phan cin trong
DCM (2ml). Pha lodng hén hop trong DCM va rtra bang 10% axit xitric, dung dich
NaHC03 bdo hoa, nude mudi, 1am khd (NaxSOa) va co trong chén khong. Tinh ché can
bing sic ky nhanh v6i Hexan trén 40% EtOAc trong hexan dé tao thanh dien 1-4-1
(129,5mg, >99%). Phd khéi-ESI m/z 645,33 (M+H)".

Budc 265¢
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B6 sung chit xuc tac Zhan 1B (17,9mg, 0,026mmol) vao dung dich chira dien 1-
4-1 (110mg, 0,17mmol) trong toluen trong moi truong khi nito & 110°C va khudy dung
dich tao thanh ¢ 110°C trong 5h. Co hdn hop trong chin khong va tinh ché cin bing sic
ky nhanh v6i Hexan trén 40% EtOAc trong hexan dé tao thanh alken 1-5-1 (38mg, 36%).
Phé khdi-ESI m/z 617,32 (M+H)*.

Budc 265d
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1-6-1

B sung dung dich LiOH (3ml, IN) vao dung dich chira este 1-5-1 (38mg,
0,062mmol) trong MeOH (3ml) va THF (6ml). Khu4y hdn hop tao thanh trong 9h & nhiét
d6 trong khoang tir 0°C dén nhiét do trong phong va ham bang dung dich IN'HC1 & 0°C.
Chiét hdn hop bing DCM (3X), va tron 14n 16p hitu co, rira bang nudc mudi, lam kho
(Na2SO4) va cd trong chan khong dé tao thanh axit 1-6-1. Axit dugc st dung trong budc
tiép theo ma khong can tinh ché thém.

Bué6ce 265¢
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vi du 265

Hoan tan axit 1-6-1 (9,8mg, 0,0166mmol) trong DCM (1,0ml), va bo sung
sunfonamit 1-7a (6,2mg, 0,0216mmol), HATU (9,5mg, 0,0216mmol) va DIPEA (5.8pl,
0,0249mmol) vao dung dich nay. Khudy hdn hop trong 3h, va sau do, pha loang véi DCM.
Rtra 16p hitu co béng dung dich 10% axit xitric, dung dich NaHCO3 béo hoa, nudc mudi,
1am kho (Na:SOs) va c6 trong chan khong. Tinh ché cin bang TLC diéu ché 50%> EtOAc
trong hexan dé tao ra hop chat néu & dé muc nay (2,0mg, 20%). Ph6 khoi-ESI m/z 815,30
(M+H)".
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Vi du 266. Hop chit cong cong thuc X, trong d6 R= , Li-W-Ly= wwv ,
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1-6-1 1-7b

Hoa tan axit 1-6-1 (san phém thé6 thu duoc tir budc 266d) trong DCM (1ml), va bd
sung sunfonamit 1-7b (10,2mg, 0,035mmol), HATU (13,3mg, 0,035mmol) va DIPEA
(12,2ul, 0,07mmol) vao dung dich nay. Khu4y hdn hop trong 3h, va sau do, pha loang véi
DCM. Rira 16p hitu co bang bang dung dich 10% axit xitric, dung dich NaHCOs bao hoa,
nuée mudi, 1am kho (Na2SO4) va ¢d trong chan khong. Tinh ché can bang TLC didu ché
50% EtOAc trong hexan tao ra hgp chéit néu ¢ dé muc nay (3mg, 30%). Phd khoi-ESI
m/z 839,38 (M+H)".

Vi du 268. Hop chit co cong thie X, trong d6 R =

2 e
M- "M, i N . /-gg'o

AARS |

Budc 268a
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/SW

1-7¢

vi du 268

Hoa tan axit 1-6-1 trong DCM (1ml), va bd sung sunfonamit 1-7¢ (12,4mg,
0,0463mmol), HATU (17,6mg, 0,0462mmol) va DIPEA (12,4uL, 0,0712mmol) vao dung
dich nay. Khudy hdn hop trong 3h, va sau do, pha loﬁng v6i DCM. Rira 16p hitu co bang
dung dich 10% axit xitric, NaHCO3 bao hoa, nudc mubi, 1am kho (Na2SO4) va cb trong
chan khong. Tinh ché cin bing TLC diéu ché 50% EtOAc trong hexan tao ra hop chat
néu & dé muc nay. Phé khéi ESI m/z 816,91 (M+H)*

> 7O

Vi dy 273. Hop chit c6 cong thac XI, trong d6 K=~ /7.~ =

;"fTN /\EjOCFS
' | - Q F
? \M M\M R )\ 0..,0
A A : R’ ‘

5

Budc 273a
F,CO NH,
F F @:
" “NH,
~Y % hes NSe ok
. [ OCF; HO

07 SOEt  EtOH, nhiét
2-4 2-9-2

B6 sung 2-amino-4-(triflometoxy )aniline 2-8-1 (0,54¢g, 2,8 Immol) vao dung dich
chira etyl 3,3-diflo-2-oxopent-4-enoat 2-4 (0,417g, 2,34mmol) trong EtOH (12ml). Dun
néng hoi luu hdn hop tao thanh trong 14h va sau d6, lam lanh xudng nhiét do trong phong,
pha lodng hon hop bang etyl axetat, rira bang dung dich IM HCI, nudc, va nude mudi.
Loai dung moi va tinh ché san pham tho bang sic ky Combiflash (12g silic oxit, 0-50%
EA trong hexan) dé tao ra 2-9-1 (0,228g, 0,745mmol, hi¢u suat 31,8 %) va 2-9-2 (0,358g,
1,169mmol, hiéu suét 49,9 %).
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Budce 273b

OH

= _N OCF;
F F fN” OMe . - D/
o
N

. N . _OCF Boc | N
“J ° 2.11-1 O
HO™ N7 ' -
PPh,, DIAP, THF
, OWMe
2-9-2 Boc
1-1-19

B4 sung diisopropyl azodicacboxylat (0,217ml, 1,117mmol) theo cach nho giot
vao dung dich chta 2-9-2 (0,228g, 0,745mmol), (2S,4S)-1-tert-butyl 2-metyl 4-
hydroxypyrrolidin-1,2-dicacboxylat (0,219g, 0,894mmol) va Triphenylphosphin (0,293g,
1,117mmol) trong THF (3,72ml), & nhiét do trong phong. Khuéy hon hop ¢ nhiét do trong
phong trong 2h. Co hon hop. Tinh ché san pham tho bang sic ky Combiflash (25g silic
oxit, 0-40% etyl axetat trong hexan) dé tao ra 1-1-1 (0,320g, 0,600mmol, hiéu suit 81%).
Phé khéi-ESI, m/z= 534,45 (M+])*.

Budc 273¢

{ FF
N OCF;4
Ao X
1) HCI, DCM O N
Q"O 2} HATU. DIPEA O’ o N
* Q=< OH o N OMe
B 4
oc O O

0

N
1_1-1 1.33 H K 1‘43‘1

Hop chat 1-4a-1 duge diéu ché theo quy trinh dugc mo ta trong quy trinh diéu ché
trong vi du 1 (budc 1g). Phd khéi-ESI m/z 715,3 (M+H)".

Bué6c 273d
F
P‘I X Y™
o) S |
Zhan 1B, toluen O N
110 °C O’ H
o %
4( Q\(OMG 7o Q(om

1 -4a—1 1-5a-1

O
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Hop chat 1-5a-1 duge diéu ché theo quy trinh dugc md ta trong quy trinh diéu ché
trong vi du 1 (budc 1h). Phd khdi-ESI m/z 687,4 (M+H)".

Budce 273¢e

FF
(\)i OCF; /%NQ/OC&
|
. O  o™N
A LIOH, MeOH, THF - | ;
O (D\T Me Q QrOH
0
J\ K O¢L j
5a-1

1-6a-1

_l

Hop chat 1-6a-1 duge diéu ché theo quy trinh dugc mo ta trong quy trinh diéu ché

trong vi du 1 (budc 1i). Phd khdi-ESI m/z 673,3 (M+H)".
(\>é[ Q/OCF%

"b H 9 O P

AT, R Y

Budgce 273f

I=
-

1-6a-1
Vidu 273

Hop chat trong vi du 273 dugc diéu ché theo quy trinh duwgc mo ta trong quy trinh
didu ché trong vi du 1 (budc 1j). Pho khoi-ESI m/z 923.4 (M+H)".

Mg

Vi du 274. Hop chit co cong thie XI trong do K= 7 ,

I Ij @, O

Q,..0
i e
240 0 T V¥ N &

Hop chét trong vi du 274 dugc diéu ché theo quy trinh duwgc mo ta trong quy trinh
diéu ché trong vi du 273. Pho khéi-ESI m/z 899,3 (M+H)".

106



49016 107/121

S °\f'” _

R=""7", mh

Vi du 275. Hop chit c6 cong thiac XI, trong do
fINQ @
F.‘
> \ O
0 N OCF3 M1 _ o )\\ / \"
A SR el UL \47

Hop chat trong vi du 275 duoc diéu ché theo quy trinh dugc mo ta trong quy trinh
didu ché trong vi du 273. Pho khéi-ESI m/z 923,4 (M+H)".
N ¥

S, o
Vi du 276. Hop chit c6 coéng thac XI, trong do R="7", b

P @y R %

Hop chat trong vi du 276 dugc diéu ché theo quy trinh dugc mo ta trong quy trinh
didu ché trong vi du 273. Phd khéi-ESI m/z 899,3 (M+H)".

A»)
Ak

Vi du 277. Hop chét c6 cong thie X1, trong d6 R =R ;

;‘r‘ N OMe
LI e, (O P
1 e g O—§ e’jG; N \\7
Hop chét trong vi du 277 duoc diéu ché theo quy trinh dugc mo ta trong quy trinh
didu ché trong vi du 273. Pho khdi-ESI m/z 833,4 (M+H)".
ON
S $ v

Vi du 278. Hop chit c6 cong thuc XI, trong do R=

I Q/ /.\ Q PN L2682
R=? ¥ NV

Hop chat trong vi du 278 duoc diéu ché theo quy trinh dugc mo ta trong quy trinh
diéu ché trong vi du 273. Pho khdi-ESI m/z 831,4 (M+H)"™.
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p = ¥

trong do6 R=" 7.
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W'ZE"O O_E, roF ¥ G- N V

Hop chét trong vi du 279 dugc diéu ché theo quy trinh dugc mo ta trong quy trinh
diéu ché trong vi du 273. Pho khdi-ESI m/z 855,4 (M+H)".

Vi du 279. Hop chit c6 cong thac XI,

o
Vi du 280. Hop chat c6 cong thic XI, trong do R=>L/“,~v'v

I :‘OMe
A Q o
e Y ol A

Hop chét trong vi du 280 duoc diéu ché theo quy trinh dwgc mo ta trong quy trinh
didu ché trong vi du 273. Pho khdi-ESI m/z 847,4 (M+H)".

e 8 s W
Vi du 281. Hop chét c6 cong thire X1, trong d6 R =" 7
fj:/N;@,OMe
[ Q
o PO

2 =0 0% »//'\ /Ng\e

Hop chat trong vi du 281 dugc diéu ché theo quy trinh dwgc mo ta trong quy trinh
didu ché trong vi du 273. Phd khéi-ESI m/z 8454 (M+H)".

£ O

Vi du 282. Hop chét c6 cong thire XI, trong d6 R =

AN OMe
,T:/[\ND/ /.\ Q %F)F\gs - A{?g%

Hop chét trong vi du 282 dugc diéu ché theo quy trinh dwgc mo ta trong quy trinh
didu ché trong vi du 273. Phd khéi-ESI m/z 869.4 (M+H)".

S ¢ O

\I H

Vi du 283. Hop chét c6 cong thire X1, trong d6 R =
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w!rvv o R’= ff G= H
Hop chét trong vi du 283 dugc didu ché theo quy trinh dugc md ta trong quy trinh diéu
ché trong vi du 273. Phé khéi-ESI m/z 906,3 (M+H)".

S, 9 Y
Vi du 284. Hop chat c6 cong thiac XI, trong do R=7 77, rw =

IQ O, QA

0,,0
N - 2 :\g’
2: —0 (0] g, R’:/\v’§ oo /(H \6

Hop chit trong vi du 284 duoc diéu ché theo quy trinh dugc mo ta trong quy trinh
didu ché trong vi du 273. Pho khéi-ESI m/z 883,4 (M+H)".

5

D VL ey
Vi du 285. Hop chit c6 cong thac XI, trong do R=" 77~
N
\:I: ﬂ | F
0 e Ry
0" N7 CFy M; ~ J
Ao Ak rFF G— \7

Hop chit trong vi du 285 duoc diéu ché theo quy trinh dugc mé ta trong quy trinh
diéu ché trong vi du 273. Pho khdi-ESI m/z 893,3 (M+H)".

She O

Vi du 286. Hop chit c6 cong thac XI, trong do R=

AN CFs
OIND/ M\M Q / o\\g;
i Arhe M,{,_zggo O=§ R?:{//\; G= ‘H' \6

Hop chit trong vi du 286 duoc diéu ché theo quy trinh dugc mo ta trong quy trinh
diéu ché trong vi du 273. Phd khéi-ESI m/z 883,4 (M+H)".

e,

109



49016 110/121

Vi du 287. Hop chét c6 cong thic XI, trong d6 R =

AN |
%ND\OMea i:mzzg_dg\o i F ; N \6

Hop chét trong vi du 287 dugc diéu ché theo quy trinh dugc mo ta trong quy trinh
didu ché trong vi du 273. Phd khéi-ESI m/z 868.4 (M+H)".

0
p - |
Vi du 288. Hop chét c6 cong thie X1, trong d6 R =

I Q\ Me /.\ Q\ o\,@

2:§_Q O&gﬂ_ Rszj;‘:\é; G— \7

Hop chét trong vi du 288 dugc didu ché theo quy trinh dugc mo ta trong quy trinh
diéu ché trong vi du 273. Phd khéi-ESI m/z 831,4 (M+H)".

Vi du 289. Hop chét c6 cong thire X1, trong d6 & =

LI

. e, (O

0" N OMe M ¢ P
L T M0 Y Y Y

Hop chét trong vi du 289 duoc diéu ché theo quy trinh dugc mo ta trong quy trinh
diéu ché trong vi du 273. Phd khéi-ESI m/z 845.4 (M+H)".

i ‘
Vi du 290. Hop chat c6 cong thae XI, trong do R—ﬁ\
@, O Y
M M S L8

| R=

Hop chat trong vi du 290 dugc diéu ché theo quy trinh dugc mo ta trong quy trinh
didu ché trong vi du 273. Phd khéi-ESI m/z 889,4 (M+H)".
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Vi du 291. Hop chéit ¢6 cong thire X, trong do R="7", = :
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Hop chét trong vi du 291 duoc didu ché theo quy trinh dwgc mo ta trong quy trinh

didu ché trong vi du 273. Phé khdi-ESI m/z 865.4 (M+H)".
"”If”
o LI
Ny O N
AR
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Vi du 292. Hop chét c6 cong thirc XI, trong do R=" 7" oo :
M\M G\ j\ S
e M,bzzg_o OHE, R’ﬁF ¥ G= Ei‘ \6

Hop chat trong vi du 292 dugc didu ché theo quy trinh dugc md ta trong quy trinh

diéu ché trong vi du 273. Phd khoi-ESI m/z 889,4 (M+H)".
oy
o LI
Ny O N
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AN

Vi du 293. Hop chat c6 cong thie XI, trong do R})"
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Hop chét trong vi du 293 dugc diéu ché theo quy trinh dugc mo ta trong quy trinh
diéu ché trong vi du 273. Phé khoi-ESI m/z 865,4 (M+H)".
pe ol
|
0~ N F
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Vi du 294. Hop chét c¢6 cong thire X1, trong do R =
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Hop chét trong vi du 294 dugc diéu ché theo quy trinh dugc md ta quy trinh diéu
ché trong vi du 273. Phd kh6i-ESI m/z 833,4 (M+H)".
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Vi du 295. Hop chét c6 cong thirc XI, trong d6 R =
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Hop chat trong vi du 295 duoc diéu ché theo quy trinh dugc mo ta trong quy trinh
diéu ché trong vi du 273. Pho khéi-ESI m/z 833.4 (M+H)".
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Vi du 296. Hop chét c6 cong thire X1, trong do R =
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o B2

§—O O'gﬁ R’= ¢ G=

ARAS [P
AN —

Hop chat trong vi du 296 dugc diéu ché theo quy trinh dugc mo ta trong quy trinh
diéu ché trong vi du 273. Pho khdi-ESI m/z 857,3 (M+H)".
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Vi du 297. Hop chit c6 cong thie XI, trong d6 R=

;E_O\ O“E’ R’:F j _ H.

Hop chat trong vi du 297 dugc diéu ché theo quy trinh dugc mo ta trong quy trinh
diéu ché trong vi du 273. Pho khdi-ESI m/z 843,3 (M+H)".

Céc hop chiat theo sang ché thé hién céc tinh chat c6 kha ning tc ché chong lai
HCV NS3 proteaza. Céc vi du sau mo ta cac thir nghiém trong d6 c6 thé danh gia cac tc
dung chéng HCV cua céc hop chét theo sang ché.

Vi du 301. Cac thir nghiém sinh hoc

Hoat tinh chéng HCV ctia mdi hop chét c¢6 thé duge xac dinh bang cich do hoat
tinh cia gen chi thi luciferaza trong replicon véi su c6 mit cua 5% FBS. Gen chi thi
luciferaza, va gen danh déu chon loc dbi véi cac replicon duy tri 6n dinh trong cac dong
té bao, duoc thay thé trong qué trinh kiém soat dich ma cta virut gy bénh tuy xam IRES
thay cho céac té bao HCV IRES, va HuH-7 dugc su dung dé hd trg su sao chép cia
replicon.

Céc hoat tinh trc ché cua cac hop chat theo sang ché c6 thé duoc danh gia bang
cach st dung cac thir nghiém khéac nhau dé biét trong linh vuc. Vi du, cac dong té bao
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replicon dudi bo gen bén ¢6 thé dugc sir dung dé xac dinh tinh chét cua hop chét trong
nudi cdy té bao, bao gbm céac dong té bao duoc tao ra tir cic kiéu gen 1a-H77, 1b-N va
1b-Con1, thu dugc tir University of Texas Medical Branch, Galveston, TX (1a-H77 va
1b-N) hodc Apath, LLC, St. Louis, MO (1b-Conl). Céc replicon thé kham st dung cac
replicon kiéu gen la hodc 1b véi sy xen doan ctia cac gen NS3 tir cac phan 1ap tr nguoi
bi lay nhiém véi cac kiéu gen la hodc 1b c6 thé duoc st dung dé do hoat tinh trc ché
chéng lai bang protein dich tir cic phan 14p ty nhién. Cac replicon thé kham st dung céc
replicon kiéu gen la hodc 1b v6i su xen doan clia cac gen NS3 tur cac phan 1ap tir nguoi
bi 14y nhiém cac kiéu gen 3a, 4 hoic 6 c6 thé duge st dung dé do hoat tinh trc ché chéng
lai cac kiéu dai dién cho cac kiéu gen nay. CAu tric replicon kiéu gen la chira ving ma
héa NS3-NS5B duogc tao ra tir ching H77 ciia HCV (1a-H77). Replicon cling c¢6 gen chi
thi luciferaza cia dom déom va gen danh d4u chon loc neomyxin phosphotransferaza
(Neo). Hai ving ma hoa nay, dugc tach boi FMDYV 2a proteaza, bao gbém xistron dau tién
clia cAu tric replicon xiston kép, véi xistron thir hai chtra viing ma hoéa NS3-NS5B voi su
b sung cac dot bién thich nghi E1202G, K1691R, K2040R va $22041. CAu truc replicon
1b-Conl va replicon 1b-N la twong tu v6i replicon 1a-H77, ngoai tir ving ma hoa HCV
5 UTR, 3’ UTR, va NS3-NS5B duoc tao ra tir chung 1b-Conl hodc 1b-N, va cac dot
bién tuong thich 1a K1609E, K1846T va Y3005C doi v6i 1b-Conl hodc A1098T,
E1202G, va S22041 dbi v6i 1b-N. Ngoai ra, cu trac replicon 1b-Conl chira IRES virut
gdy bénh viém tiy xam gitta HCV IRES va gen luxiferaza. Céc dong té bao replicon c6
thé duogc duy tri trong cac mdi truong Eagles dugc bién d6i ciia Dulbecco (Dulbecco’s
modified Eagles medium-DMEM) chita 10% (theo thé tich) huyét thanh bao thai bo (fetal
bovine serum-FBS), 100IU/ml penicillin, 100mg/ml streptomyxin (Invitrogen), va
200mg/ml G418 (Invitrogen).

Céc tac dung e ché ciia cac hop chét theo sang ché dén su sao chép HCV ciing c6
thé dugc xac dinh béng cach do hoat tinh cua gen chi thi luciferaza dugc ma hoa bai cac
replicon dudi by gen khong chira gen danh d4u chon loc Neo, ma ching biéu hién tam
thoi trong céc té bao.

Cac dot bién twong thich dugc ma hoa boi cac replicon la-H77, 1b-N va 1b-Con-
1 1a gibng nhu cac dot bién néu trén. Replion 1b-Conl dwoc st dung doi véi cac thir
nghiém tam thoi nay chtra ving ma héa NS2-NS5B, hon la ving ma hoa NS3-5B. Cac
replicon nay c6 thé mi hoa cac gen NS3 dich nhur duge md ta d6i véi cac replicon dudi
bd gen 6n dinh hodc chung co thé ma hoa cac thé bién di axit amin ma chung lam thay
ddi cac muc do nhay cam ddi véi thude. Vi du, cac thé bién di co thé bao gébm R155K,
D168E hoac D168V trong gen NS3 kiéu gen 1a; R155K hodc D168V trong gen NS3 kiéu
gen 1b; S138T, A166T hodc Q168R trong gen NS3 kiéu gen 3a. Vi du, céc té bao co thé
duge chuyén nhiém véi replicon bang cach dién phan cuc va chy vao cac dia 96 10 & mat
dd 5000 té bao trong mét 15 trong 100ul DMEM chira 5% FBS. Sau do, cac hop chét
duoc pha loang trong dimetyl sunfoxit (DMSO) dé tao ra mdi truong du trit 200X trong
cac ddy 8 mau pha lodng mot ntra c6 thé dugc pha lodng tiép 100 lan trongmooi trudng

113



49016 114/121

chita 5% FBS v dugc bd sung vao cac dia nudi ciy mdi truong di chira 100pul DMEM
véi 5% FBS. Sau quéa trinh nudi cy 3 hoic 4 ngdy, thém 30ul dém Passive Lysis
(Promega) vao mdi 16, nudi cdy trong 15 phut c6 lic @ 1am tan té bao. Dung dich luxiferin
(100ul, Promega) c6 thé duogc thém vao mdi 18, va hoat tinh luxiferaza c6 thé dugc do
bang thiét bi do anh sang. Phan tram (rc ché su sao chép ARN HCV ¢6 thé duoc tinh toan
d6i v6i mdi nong do hop chét va gia tri ECso ¢6 thé duoc tinh toan bang cach st dung su
diéu chinh duong cong hdi quy khong tuyén tinh véi phuong trinh logic bbn théng sd va
phin mém GraphPad Prism 4.

Khi duoc thir nghiém bing céch stt dung cac thir nghiém replicon 6n dinh kiéu gen
la Huh-7, c4c hop chat theo vi du 1, 4, 5, 6, 8, 275, 276, 283, 284, 287, 288, 289, 290,
291, 294, 295, 296, va 297 thé hién céc gia tri ECso nho hon 1nM; céc hop chét theo vi
du 2, 36, 40, 65, 89, 90, 273, 274, 280, 285, 292, 293, 298, va 299 thé hién cic gia tri
ECso ndm trong khoang tir 1 dén 10nM; va céc hop chat theo Vi du 34 thé hién cac gia tri
ECso nim trong khoang tir 10 dén 100nM.

Khi dugc thir nghiém st dung cac thir nghiém replicon 4n dinh kiéu gen 1b Con,
cac hop chat theo vi du 275, 276, 283, 290, 294, 295, va 296 thé hién céc gia tri ECso nho
hon 1nM:; va céc hop chét theo vidu 1,2, 4, 5, 6, 8, 34, 36, 40, 65, 89, 90, 273, 274, 279,
280, 281, 284, 285, 287, 288, 289, 291, 292, 293, 297, 298, va 299 thé hién cac gia tri
ECso ndm trong khoang tir 1 dén 10nM.

Khi dugc thir nghiém st dung thir nghiém replicon tam thoi kiéu hoang kiéu gen
1a, cac hop chét theo cdc Vi du 5, 6, 275, 276, 283, 284, 287, 288, 289, 291, 294, 295, va
297 thé hién céc gié tri ECso nhé hon 0,1nM; céc hop chat theo vi du 1,2, 4, 8,277, 280,
281,282,285, 286,292,293, 296, 298, va 299 thé hién cac gid tri ECso nam trong khoang
fir 0.1 dén 1nM; va cc hop chét theo vi du 34, 36, va 40 thé hién céc gid tri ECso nam
trong khoang tur 1 dén 10nM.

Khi duge thir nghiém st dung céc thir nghiém replicon tam thoi kiéu gen la
R155K, cac hop chat theo cac Vi du 2, 5, 6, 8, 275, 276, 281, 283, 284, 287, 288, 289,
201, 294, 295, 296, v 297 thé hién cac gié tri ECso nho hon 0,1nM; céc hop chat theo vi
du 1. 4, 277, 280, 282, 285, 286, 292, 293, va 299 thé hién cdc gia trj ECso ndm trong
khoang tir 0,1 dén 1nM; va céc hop chat theo cac Vi du 34, 40, 36, va 298 thé hién cac
gid tri ECso ndm trong khoang tir 1 dén 10nM.

Khi duoc thir nghiém su dung thir nghiém replicon tam thoi kiéu gen la D168E,
céc hop chét theo céc Vidu 1,2, 4, 5, 6, va 8 thé hién céc gia tri ECso nh6 hon InM; va
cac hop chét theo cac Vi du 40, 298, va 299 thé hién cac gia tri ECso nam trong khoang
tir 1 dén 100nM.

Khi duoc thir nghiém st dung céc thir nghiém replicon tam thoi kiéu gen 1aD
168V, cac hop chat theo cac Vi du 2, 5, 6, 276, 281, 287, 288, 289, 291, 292, 295, 296,
va 297 thé hién céc gia tri ECso nho hon 1nM; céc hop chat theo vi du 1, 8, 275, 280, 282,
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283, 284, va 293 thé hién cac gia tri ECso nam trong khoang tir 1 dén 10nM; va cac hop
chét theo vi du 4, 36, 40, 277, 285, 286, 298, va 299 thé hién céc gia tri ECso nam trong
khoang tir 10nM dén 1uM.

Khi duge tht nghiém st dung céc thir nghiém replicon tam thoi kiéu hoang kiéu
gen 1b, céc hop chét theo cac Vidu 1,2, 4, 5, 6, 8, 275, 276, 281, 282, 283, 284, 285,
286,287, 288,289, 291, 292, 293, 294, 295, 296, va 297 thé hién c4c gia tri ECso nhd hon
1nM: va cc hop chét theo cc Vi du 34, 36, 40, 277, 280, 298, va 299 thé hién cc gié tri
ECso ndm trong khoang tir 1 dén 10nM.

Khi dugc thtr nghiém st dung céac thir nghiém replicon tam thoi kiéu gen 1b
R155K, c4c hop chattheovidu 1,2,4,5,6,va 8 thé hién cac gia tri ECso nho hon 1nM;
va céc hop chét theo vi du 34, 36, 40, 298, va 299 thé hién céac gia tri ECso nam trong
khoéang tir 1 dén 10nM.

Khi duoc thir nghiém sir dung céc thir nghiém replicon tam thoi kiéu gen 1b
D168V, cac hop chattheovidu 1, 5, 6,275,276, va 282 thé hién cac gia tri ECso nho hon
1nM: va céc hop chét theo vi du 2, 4, 8, 34, 36, 40, 280, 298, va 299 the hién céc gia tri
ECs0 nam trong khoang tir 1 dén 100nM.

Khi dugc thir nghiém st dung céc thir nghiém replicon 6n dinh kiéu hoang kiéu
gen 3a, cac hop chat theo vidu 1,2, 5, 6, 275, 276, 280, 287, 288, 289, 290, 291, 294, va
296 thé hign céc gid tri ECso nho hon 10nM; cac hop chét theo vi du 281, 282, 283, 284,
292, 293, 295, va 297 thé hién cac gia tri ECso nam trong khoang tr 10 dén 100nM; va
cac hop chét theo vi du 273. 274, 277, 278, va 279 thé hién céc gia tri ECso nam trong
khoang tir 100nM dén 1uM.

Khi duge thir nghiém sir dung cac thir nghiém replicon tam thoi kidu hoang kiéu
gen 3a, cac hop chét theo vi du 2, 5, 6, 275, 276, 280, 283, 289, va 291 thé hién cac gia
tri ECso nho hon 10nM; céac hop chét theo vi du 1, 4, 8, 281, 282, 284, 285, va 293 thé
hién cac gia tri ECso nam trong khoang tir 10 dén 100nM; va céc hgp chét theo vi du 65,
90, 277, va 286 thé hién cac gia tri ECso nam trong khoang tr 100nM dén 1pM.

Khi dugc tht nghiém st dung céc thir nghiém replicon tam thoi kiéu gen 3a
A166T, cac hop chét theo vi du 2, 5, va 6 thé hién cac gia tri ECso nho hon 100nM; va
céc hop chét theo vidu 1, 4, va 8 thé hién cac gié tri ECso nam trong khoéang tr 100 dén
500nM.

Khi duoc thir nghiém st dung céc thir nghiém replicon tam thoi kiéu gen 3a Q
168R, cac hop cht theo cac Vi du 5, 6, 275, 276, 280, 281, 282, 283, 289, 291, va 293
thé hién céc gi4 tri ECso nhé hon 100nM; va cac hop chét theo vi du 1,2, 4, 8, 90, 277,
284, 285, va 286 thé hién céc gid tri ECso nam trong khoang tir 100nM dén 1pM.

Khi duge thir nghiém sir dung cc thir nghiém replicon tam thoi kiéu gen 3a S138T,
cac hop chét theo vi du 5 va 6 thé hién céc gia tri ECso nho hon 100nM; va cac hop chat
theovidul, 2,4, 8,va65s thé hién céac gia tri ECso nam trong khoéang tir 100nM dén 1pM.
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Phin mo ta trén day cta sang ché nhdm dé minh hoa va mo ta, chi khong co y 1a
toan bo cac khia canh hay 1am gi6i han sang ché & cac phuong an cu thé duoc boc 1. Cac
bién déi va thay dbi 12 co thé thuc hién dwoc theo phan mo ta trén day hodc co the dat
duoc khi &p dung sang ché. Do d6, can luu y rang pham vi cla sang ché duoc x4c dinh
b&i cac yéu cau bao hd va cac dang tuong duong cua ching.

Trong khi sang ché da duogc thé hién va mo ta cu thé c¢6 vién dan dén cac phuong
an dugc vu tién cda no, can hiéu r@fmg dbi véi chuyén gia trung binh trong linh vuc, cac
thay dbi khac nhau v& dang va cac chi tiét la c6 thé dugc thyc hién & day ma khong lam
nam ngoai pham vi cla sang ché nhu dugc xac dinh boi cac yéu ciu bao hd kém theo.
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YEU CAU BAO HO

1. Hop chét c6 cong thic VIL:

trong do

mdi R, R?, R¥ va R¥ doc lap 1a Re, hodc R' va R¥, R? vaR¥, hoac R¥ vaR*
duogc két hop cling véi cac nguyén tir cacbon ma chiing gén vao dé tao thanh vong thom
hodc di vong thom hoac vong hodc di vong;

duge chon tir —C3-C12 xycloalkyl, —C3-Ci2 xycloalkyl dugc thé; —C3-C12
xycloalkenyl, —C3-C12 xycloalkenyl dugc thé; —C3-C12 heteroxycloalkyl, va—C3-Cr2
heteroxycloalkyl dugc thé;

R; Ry
hoic la R & , trong do mdi Ry va Rg ddc 14p 1a Ci-Cs alkyl hoac C2-Cs
alkenyl va m3i nhom nay doc 1ap tuy ¥ duoc thé bang mot hogc nhiéu halo;
mdi Re doc 1ap duge chon tir:
(1) hydro; halogen; -NO2; -CN; hoac N3;
(i) —M-Rs, trong do M 1a O, S, hoac NH;
(ii1)) NR4Rs;
(iv) mdi —C1-Cg alkyl, —C»-Cs alkenyl, hoac —C»-Cs alkynyl c6 chua 0, 1, 2,
hodc 3 nguyén tir khéac loai duge chon tir O, S, hodc N; —C1-Cgalkyl
duoc thé, —C»-Cs alkenyl duogc thé, hoac —C»-Cs alkynyl dugc thé, mdi
nhom c6 chira 0, 1, 2, hodic 3 nguyén tir khac loai dugc chon tir O, S

hodc N; —C3-C12 xycloalkyl, ~C3-C12 xycloalkyl dugc thé; —C3-Ci
xycloalkenyl, hodc —C3-Ci2 xycloalkenyl duoc thé;

(v) aryl; aryl duoc thé; heteroaryl; hodc heteroaryl dugc thé; va
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(vi) heteroxycloalkyl hodc heteroxycloalkyl dugc thé;
R3 doc 1ap duge chon tir Ci-Cs alkyl, —C2-Cs alkenyl, hoac —C»-Cs alkynyl, mdbi

nhém co chira 0, 1, 2, hodc 3 nguyén tir khac loai dugc chon tir O, S hoac
N, —C1-Cs alkyl duoc thé, —C»-Cs alkenyl dugc thé, hodc —Ca-Cs alkynyl
duoc thé, mdi nhom c6 chira 0, 1, 2, hodc 3 nguyén tir khac loai dugc
chon tir O, S hodic N; ~Cs-C1z xycloalkyl, —Cs-Cr2 xycloalkyl dugc thé; -
C3-C12 xycloalkenyl, —C3-C12 xycloalkenyl dugc thé; di vong; di vong
dugc thé; aryl; aryl dugc thé; heteroaryl; va heteroaryl dugc thé;

mdi R4 va Rs doc 14p duoc chon tir H va Rs, hodc R4 va Rs duoc két hop cung
v6i N ma ching gan vao dé tao thanh vong di vong;

mdi RvaR’ doc lap duoc chon tir nhém bao gom:

(1) —C1-Cgalkyl, —C»-Cg alkenyl, hodc —C>-Cg alkynyl, mdi nhém c6 chuia 0,
1, 2, hodc 3 nguyén tir khac loai duge chon tir O, S, hodc N; —C1-Cg alkyl
duge thé, —C»-Cs alkenyl dugc thé, hodc —Ca-Cs alkynyl duge thé, mdi
nhém c6 chira 0, 1, 2, hodc 3 nguyén tir khac loai dugc chon tir O, S hoac
N; —C3-C12 xycloalkyl,—C3-C12 xycloalkyl dugc thé; —C4-C12
alkylxycloalkyl, —C4-C12 alkylxycloalkyl duoc thé; —C3-C12 xycloalkenyl,
—C;3-C12 xycloalkenyl dugc thé; —C4-C12 alkylxycloalkenyl, hodac —C4-Cr2
alkylxycloalkenyl dugc thé;

(ii). aryl; aryl dugc thé; heteroaryl; hodc heteroaryl dugc thé;

(iii)  heteroxycloalkyl hoac heteroxycloalkyl dugc thé; va

(iv)  hydro; hodc doteri.

2. Hop chét theo diém 1, trong dé 1a C3-C12 xycloalkyl hodc heteroxycloalkyl co tur
4 dén 6 canh va tiy y duoc thé bing mot hoge nhiéu nhém thé doc 1ap dugce chon tir
halo, C1-Cs alkyl hodc C»-Cs alkenyl.

3. Hop chat theo diém 2, trong dc’) 1a C4-Cs xycloalkyl no hoac heteroxycloalkyl no
¢6 tir 4 dén 6 canh va tuy y duge thé béng mot hoac nhiéu nhom thé doc 1ap dugc chon
tir halo, C;1-Cs alkyl hodc C>-Cs alkenyl.

4. Hop chét theo diém 2, trong d6 dugc chon tu:
=, o % N 5
CC O QG 0 = <
» > f A
5. Hop chét theo diém 1, trong do (a) R, R¥, R* va R* 1a hydro; (b) R"'va R*1a hydro;

va mot trong s6 R? va R¥ 14 hydro, va nhom con lai duge chon tir halo, metyl tiy y
dwoc thé bing mot hoae nhidu halo, hoe -O-metyl ty ¥ dugc thé bang mdt hodc nhiéu
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halo; hodc (c) RV va R, hodc R* va R, hogc R* va R*, cling v6i cac nguyén tir
cacbon ma chung gén vao0, tao thanh vong cacbon hodc di vong c6 5 canh hodc 6 canh
(vi du phenyl), va nhém con lai trong s6 R', R¥, R* va R* 14 hydro.

6. Hop chit theo diém 1, trong d6 Rs 1a = hodc §<Q

F
, 7 i
7. Hop chit theo diém 1, trong d6 R’ 12 %T\, F /\f hodc T\,

— ) 0
8. Hop chit theo diém 1, trong do R 1a E% %‘< % hodc %@ .

9. Hop chat theo diém 1, trong do:

L

F

s~
(a) ® la , R’ 1a vinyl (E—\) hoic diflometyl ( F),Rsla E%, vaR 1a é%,

F

:— %
o ® 1 _R’ 13 vinyl (;—\) hodc diflometyl (  F ), Rs Ia §‘Q wRE TN,
R¥ 1a -O-metyl thy v duoc thé bang mot hoac nhiéu halo, va R, R¥, va R* 1a hydro;

Q o

[

F

:— _é
© ® 1 _R’ 1a vinyl (5_\) hodc diflometyl ( F ), Rsla 7 vaRIa %
vaRY, R?, R3 va R* 1a hydro;

Qr

L

F

:— %
@ ® 1 "R’ 1a vinyl (3—\) hodc diflometyl (  F ), Rs la 1 aRLTN
R? 1a halo, va R1 ,R%, vaR* 1a hydro; hodc

Q

[

F

s _%
© ® 1 _R’ 1a vinyl (g—\) hodc diflometyl (  F ), Rs la E% wRR TN
R3 vaR* cling vé6i cac nguyén tir cacbon ma ching gén vao tao thanh phenyl, va R''va
R*1a hydro.

Qf

10.  Duogc phém chira lugng c6 tac dung Grc ché hop chét theo diém 1 hodc mudi hodc
este dugc dung cua hgp chét nay, két hop véi chit mang hoic ta duge dugc dung.

11. Dugc pham theo diém 10, trong d6 dugc pham nay con chira chét chdng virut viém
gan C (Herpatitis-C Virus - HCV) b6 sung .

12. Dugc pham theo diém 10, trong d6 dugc pham nay con chira chét dugc chon tur
nhom bao gdm interferon, ribavirin, adamantin, chét trc ché HCV proteaza khac, chét G
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ché HCV polymeraza, chét trc ché helicaza ctia HCV, hodc chét trc ché vi tri ddu vao
cua ribosom ndi mo.

13. Dugc pham theo diém 10, trong d6 dugc phim nay con chira interferon dugc
pegylat hoa.

14. Dugc phadm theo diém 10, trong d6 duoc phim nay con bao gdm chit chéng virut,
chat khang khudn, chat khang nim hodc chat chéng ung thu, hodc chat diéu bién mién

dich khéc.

“

(3

F
15.  Hop chat theo diém 1, trong d6 = la s, R’ la diflometyl ( F),Rz1a
k1 VAR ) _vaR', R, R¥ va R* 1a hydro.

[

L

16.  Hop chit theo diém 1, trong w6® 1 7 , R’ 1a vinyl (gj\), R;la E% ,vaR

la % : ,vaR", R? R3¥ vaR* la hydro.
17.  Hop chit theo diém 1, trong d6 hop chit nay la:

18. Dugc phdm chira lugng co tac dung e ché hop chit theo diém 17 hoic mudi hodc
este dugc dung cua hop chét nay, két hop voi chét mang hoac ta dugc dugc dung.

19. Dugc phidm theo diém 18, trong d6 dugc phdm nay con chira chat chéng virut viém
gan C (Herpatitis-C Virus - HCV) b sung.

20. Dugc phdm theo diém 18, trong d6 dugc phdm nay con chira chit duge chon tir
nhom bao gém interferon, ribavirin, adamantin, chét @rc ché HCV proteaza khac, chét tc
ché HCV polymeraza, chét e ché helicaza ciia HCV, hodc chit e ché vi tri dau vao
cua ribosom no1 mo.

21. Dugc pham theo diém 18, trong d6 dugc pham nay con chira interferon dugc
pegylat hoa.

120



49016 121/121

22. Dugc pham theo diém 18, trong d6 dugc phim nay con bao gdbm chét chéng virut,
chét khang khuén, chét khang ndm hodc chét chéng ung thu, hoac chét diéu bién mién
dich khac.
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