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trong d6, tit ca cac ky hiéu 1 ¢6 cac y nghia gidng nhu duoc mé ta & ban mé ta sang
ché hoic dang twong tu ctia hop chét nay c6 hoat tinh chii van ddi véi cac gen kich thich
interferon (STING). Hop chét theo sang ché c6 hoat tinh chu van d6i v6i STING, c6 thé
duoc ding lam thanh phan hoat tinh cta tdc nhan ngan chin sy tién trién, dé ngan chan
su tai phat va/hodc didu tri ung thu hodc bénh truyén nhiém. Theo d6, sang ché cling dé
cap dén duoc phém, tac nhan ngan chan su tién trién, ngén chén su tai phat va/hoac diéu

tri ung thu hoac bénh truyén nhiém va tac nhan chu van STING, chita hop chét nay.
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Linh vie ky thuat ciia sang ché

Sang ché dé cap dén hop chét duge biéu dién bang cong thie chung (I):

R? (R%)
N p

[trong do, tat ca cac ky hi€u co6 cac y nghia giong nhu dugc mo ta dudi day.], N-oxit
cua chung, tién thudc ctia chung, mudi duge dung cua chung hodc solvat cua chung, va

hop chét dugc biéu dién bang cong thic chung (I-1):

R4a Rs
N (R®)p
NR66R7 (|_1)
L1 R
\LZ/
(Rs)n (RZC)m

[trong d6, tit ca cac ky hiéu c6 cac y nghia giéng nhu duge mé ta dudi day.], N-oxit
ctia chung, mudi dugc dung cua ching, hodc solvat clia ching (sau day, cic hop chat
nay c6 thé duoc md ta nhu “hop chét theo sang ché”), va duoc phim chira bat ky mot
trong sd cac hop chat nay lam thanh phan hoat tinh, va cac dang st dung trong duoc

pham cia chung.
Tinh trang k§ thuit ciia sang ché

Da duogc biét raing STING (Stimulation of Interferon Gens - cdc gen kich thich
interferon) 1a protein xuyén mang bén 14n duoc dinh vi & luéi ndi chit va 6 lién quan

dén mién dich bdm sinh. Khi cdc ADN soi kép ngoai lai xuét hién trong té bao chét do
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nhiém trung hodc dang tuong tu, viéc tdng hop GMP-AMP vong (cyclic GMP-AMP
synthase - cGAS) dugc kich hoat va vong GMP-AMP (cyclic GMP-AMP - cGAMP)
duoc tdng hop. cGAMP nay gin két v6i STING trén lu6i ndi chit va gdm viée tao ra
interferon (IFN) loai I. Mt khac, da dugc biét réng céc dinucleotit vong nhu Di-GMP
vong, ma lan dau duge x4c dinh 1a chét truyén tin thir hai cta vi khuan va sau d6 duoc
xé4c nhén 14 cling ton tai & dong vat c6 v, cling truc tiép gin két v6i STING va kich hoat
n6 (Tai liéu phi sang ché 1).

Hon nita, STING ciing duoc biét dén 1a ¢6 lién quan dén céc bénh tu mién va
mién dich khéi u. Vi du, d& duoc chi ra ring cac ADN vat chu bat thudng ro ri khéi nhén
té bao va kich hoat STING dé gay ra cac dép ung tién viém, ma bao gom trong bénh tur
mién. Qua trinh STING ciing phat hién ra cac ADN c6 ngudn goc tir khéi u va thuc day
cac dap tmg € bao T vdi cac khdi u. Pa dugc biét dén rang hop chat chi van STING
dugc dung cho cac khéi u ciia chudt gdy ra dap tng mién dich thich ting dé tao ra su
thoai trao khdi u (Tai liéu phi séng ché 2), va phan tit kich hoat qua trinh STING cai

thién su tao ra IFN va thé hién cac hiéu qua khang virut. (Tai liéu phi sang ché 3).

Truée day, cac hop chit ma dwgc goi 1a cac axit nucleic dime héa vong nhu
dugce bde 10 trong cac Tai liéu sang ché tir 1 dén 3 va cac axit nucleic khong dime hoa
vong nhu duge boc 10 trong cac Tai li€u sang ché tir 4 dén 7 da duoc bao cdo 1a cac hop
chét cht van STING Tuy nhién, khong c¢6 hop chét chii van STING c6 cdu tric giéng

nhu hop chit theo sang ché ma da duge bao cdo.

Danh séach tai liéu vién dan

Tai liéu sang ché

Tai lidu sang ché 1: Cong b don quéc té s6 2017/093933
Tai lidu sang ché 2: Cong bd don qubc té s62017/186711
Tai lidu sang ché 3: Cong bb don québc té s6 2017/106740
Tai lidu sang ché 4: Cong b don qudc té s6 2017/175156

Tai lidu sang ché 5: Cong bd don sang ché Hoa Ky 2017/0050967
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Tai liéu sang ché 6: Cong bd don sang ché Hoa Ky 2017/0146519

Tai lidu sang ché 7: Cong bd don qudc té s6 2018/067423

Tai liéu phi sang ché

Tai liéu phi sang ché 1: Devaux L. et. al., Curr. Opi. Microbiol. 41, 21-28 (2018)
Tai liéu phi sang ché 2: Corrales L. et. al., Cell Rep. 11 (7), 1018- 1030 (2015)
Tai liéu phi sang ché 3: Sali T.M. et. al., PLoS Pathog., 11 (12): €1005324

Ban chit ky thuit ciia sang ché

Vén dé k¥ thuat

Muc ti€u cda séng ché 1a cung cép thube chua hop chét c6 hoat tinh chu van dbi

v6i STING 1am thanh phan hoat tinh.
Céch giai quyét van dé

Céc tac gia sang ché da thyuc hién cac nghién ctru chuyén sau dé tim ra cac hop
chét ¢6 hoat tinh chii van ddi véi STING, va két qua 13, tim ra cac hop chat sau day va

sau d6 hoan thanh sang ché.
D6 13, sang ché dugc thé hién nhu dudi day.

[1] Hop chét dugc biéu dién bang cong thic chung (I):

R4\ (R,
NRER’ )
1 1
L\L2/R
(R (R?),,

[trong d6, X va Y 1a -CH= hodc nguyén tir nito (mién la ca X va Y khong dong thoi 1a
-CH=), mdt cach 14n luot, Z 14 nguyén tir oxy hodc nguyén t luu huynh, T 1a nguyén tir
cacbon hodc nguyén tir nito, Vong A 1a vong don c6 tir 5 dén 7 canh, Vong B 1a vong
don ¢6 tir 5 @n 7 canh hodc vong dbi tir 8 dén 10 canh, L' 1a lién két, -O-, -CONH-, -

CO-, -COy-, -S-, -SO»- hodc -SO-, L? 1a lién két, nhom C1-3 alkylen, nhém C3-7
3
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xycloalkylen hodc nhom phenylen, R! 1a nguyén tir hydro, nguyén tit halogen, nhém
hydroxyl, nhém xyano, N(R'#), (¢ déy, mdi trong sb hai R'* doc 1ap 1a nguyén tr hydro
hoac nhom C1-4 alkyl), nhém C1-4 alkyl, nhém carboxy, nhém C1-4 alkoxycarbonyl,
nhom C1-4 haloalkyl, nhém metyl-ds, nhom C3-7 xycloalkyl, nhom phenyl hodc di vong
khong thom don vong co tur 3 dén 7 canh, R? 1a nguyén tr hydro, nguyén tir halogen,
nhém hydroxyl, nhém oxo, nhém nitro, nhém xyano, nhém C1-4 alkoxy hodc -
CH,NR2*R? hoic NR*R? (& day, R 1a nguyén tir hydro hodc nhém C1-4 alkyl, R* 1a
nguyén tir hydro), m la s6 nguyén 12 0 hodc 1, R? 1a nguyén ti hydro, nguyén tir halogen,
nhém hydroxyl, nhom C1-4 alkyl, nhém C1-4 alkoxy, nhom C1-4 haloalkyl, nhém CI-
4 haloalkoxy hodc nh6m amino, va n 1a s6 nguyén tir 1 dén 16 (& day, khi n 13 hai hodc
16n hon, cac nhém bidu dién biang nhiéu R3 ¢6 thé 1a gidng nhau hodc khéc nhau), R* 1a
nguyén tir hydro, nhém C1-4 alkyl hodc nhom carboxy, va R® 1a nhém C1-4 alkyl, p la
sb nguyén tir 0 dén 5 (& day, khi p 1a 2 hodc 16n hon, cdc nhém biéu dién bang nhiéu R®
c6 thé 1a gidng nhau hozc khac nhau), va R® 1a nguyén tir hydro hodc nhom C1-4 alkyl,
R la nguyén tir hydro. Hon nita, b 12 vi tri lién két cia Vong B.], N-oxit clia ching, tién

thudc cua chung, mudi duge dung cia ching, hodc solvat ciia ching;

[2] hop chét, N-oxit cua chung, tién thudc cua chung, mubi dugc dung cta ching, hodc
solvat cia chiing, theo muc [1] néu trén, trong d6 Vong A la (a) vong cacbon don vong
C5-6 hoic (b) di vong don vong ¢6 tir 5 dén 6 canh chira tir 1 dén 4 nguyén ti khac loai

duoc chon tir nguyén tir oxy, nguyén tr nito va nguyén tir luu huynh;

[3] hop chét, N-oxit cua chung, tién thudc cua chung, mubi dugc dung cia chiing, hoic
solvat cua chung, theo muc [1] hodc [2] néu trén, trong d6 Vong B la (a) vong cacbon
don vong C5-6 hodc (b) di vong don vong co tur 5 dén 6 canh chira tir 1 dén 4 nguyén tir
khéc loai duoc chon tir nguyén tir oxy, nguyén tir nito va nguyén tir luu huynh;

[4] hop chit, N-oxit ciia chiing, tién thubc ctia ching, mudi dugce dung cia chiing, hozc
solvat ctia chung, theo muc [1] hodc [3] néu trén, trong d6 Vong A la (a) vong benzen
hoic (b) di vong thom don vong ¢o tur 5 dén 6 canh chura tir 1 dén 4 nguyén tir khac loai
dugc chon tlr nguyén tir oxy, nguyén ti nito va nguyén tir luu huynh;

[5] hop chat, N-oxit cia chung, tién thudc ciia chiing, mudi dugce dung ctia chiing, hozc

4
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solvat ctia chung, theo muc bét ky trong sb cac muc [1], [2] va [4] néu trén, trong do
Vong B 1a (a) vong benzen hoic (b) di vong thom don vong c6 tir 5 dén 6 canh chira tir
1 dn 4 nguyén tir khac loai dugce chon tir nguyén tir oxy, nguyén ti¥ nito va nguyén tir

luu huynh;

[6] hop chit, N-oxit ctia chung, tién thudc cua chiing, mudi duge dung cua ching, hodc
solvat ctia chung, theo muc bét ky trong sd cac muc [1], [3] va [5] néu trén, trong d6
Vong A 1a di vong chira nito thom don vong c6 tir 5 dén 6 canh chira tir 1 dén 4 nguyén

tr nito, khong c6 bat ky nguyén tir khac loai khac;

[7] hop chit, N-oxit cta ching, tién thudc cua chung, mudi duge dung ctia ching, hoac
solvat ctia ching, theo muc bat ky trong sé cac muc [1] dén [6] néu trén, trong d6 Z 1a
nguyén ti oxy;

[8] hop chit, N-oxit ctia chung, tién thudc cta chiung, mudi duge dung cia ching, hoic
solvat ctia chiing, theo muc bét ky trong s6 cac muc tir [1] dén [7] néu trén, trong d6 X
la nguyén t¥ nito, va 'Y 1a -CH=;

[9] hop chat, N-oxit cua chung, tién thubc cua chung, mudi duge dung cua ching, hoac

solvat ctia chung, theo muc bét ky trong s6 cac muc tir [1] dén [8] néu trén, trong dé

1 1
S
(R®);

(R?)m
[trong d6, mili tén duoc lién két v6i nguyén tir cacbon biéu dién bang b trong cong thirc
chung (I), va cac ky hiéu khac ¢6 y nghia giéng nhu duge mé ta & trén.] cua cong thirc

chung (I) 12 nhém biéu dién bang cong thic (Ib) sau diy:

1 1
UM |_\L2 _R
| ! (Ib)

R VT NRY,

[trong d6, U la nguyén tr nito hodc nguyén tu cacbon (& day, khi U 1a nguyén t nito,
m 1a 0, va khi U 1a nguyén tir cacbon, m 1a 1), W 1a -CR>= hodc nguyén ti nito, V 1a -

CH= hodc nguyén tir nito, va khi cong thirc(Ib) c6 nhidu R?, cac nhém biéu dién bang
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chung c6 thé 14 gidng nhau hodc khic nhau, va céc ky hiéu khac c6 y nghia giéng nhu
duoc mo ta ¢ trén.|;

[10] hop chét, N-oxit clia chung, tién thudc ciia ching, mudi duoc dung ciia chiing, hodc
solvat ctia chung, theo muc [1] néu trén, trong d6 hop chit dugc biéu dién bang cong

thirc chung (I) 1a hop chét dugc biéu dién bang cong thiic chung (II)

-

U
V/ \(Rz

)m
[trong do, tht ca cac ky hiéu c6 ¥ nghia giéng nhu duge mo ta & trén.];

[11] hop chét, N-oxit cia ching, tién thube ctia ching, mudi duge dung clia ching hodc
solvat ctia chiing, theo muc bit ky trong sé cac muc tir [1] dén [10] néu trén, trong d6 T

la nguyén tir nito;

[12] hgp chét, N-oxit cta ching, tién thudc cua ching, mubi dugc dung cua ching hodc
solvat ctia chiing, theo muc bit ky trong s6 cac muc tir [9] dén [11] néu trén, trong d6 U

la nguyén tir cacbon;

[13] hop chét, N-oxit ctia chiing, tién thudc cua chung, mudi duge dung ciia chiing hoic
solvat ctia chung, theo muc bat ky trong s6 cac muc [11, [3], [5] va [7] dén [12] néu trén,
trong d6 Vong A 1a pyrazol, triazol (vi du, 1,2,3-triazol va 1,2,4-triazol), tetrazol, oxazol,

isoxazol, imidazol, thiazol hoac isothiazol;
[14] hop chat, N-oxit ctia chung, tién thude ctia ching, mudi duge dung clia chiing hodc
solvat ctua chtiing, theo muc [1] néu trén, trong d6 hop chét duoc biéu dién bang cong

thirc chung (I) 1a hop chét dugc biéu dién bang cong thirc chung (I11):
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R2

[trong d6, pa 1a s6 nguyén tir 0 dén 2, va cac ky hiéu khic c6 ¥ nghia gidng nhu dugc
mo ta & trén.|;
[15] hop chét, N-oxit clia chiing, tién thudc ctia ching, mudi duoc dung ctia chiing hoic
solvat cuia chung, theo muc bt ky trong sé cac muc tir [1] dén [14], trong d6 L2 trong
coéng thirc chung (I), cong thirc chung (IT) va cong thire chung (III) (sau day, c6 thé duogc

viét tit 12 “cong thirc chung (I) hodc dang twong tu”) 13 lién két hoac nhom C1-3 alkylen;

[16] hop chét, N-oxit ciia chiing, tién thudc ciia chiing, mudi duge dung cia ching hoic
solvat cua chung, theo muc bat k¥ trong s6 cac muc tir [1] dén [15] néu trén, trong d6
L! trong cdng thirc chung (I) hodc dang twong tu 1a -O-, -CONH-, -CO-, -CO»-, -S-, -
SO»- hoac -SO-;

[17] hop chét, N-oxit ciia chiing, tién thubc ctia chiing, mudi dugc dung ctia chiing hoic
solvat cia chung, theo muc bét ky trong s6 cac muc tir [1] dén [15] néu trén, trong do6
L! trong cong thire chung (I) hozc dang tuong tw 1 -CONH- (mién 1a phia trai cia nhém
duoc lién két voi Vong B), -CO-, -COs-, -S-, -SO»- hoidc -SO-;

[18] hop chét, N-oxit clia chung, tién thudc ctia ching, mudi duoc dung clia chiing hoic
solvat cua chung, theo muc bét ky trong s6 cac muc tir [1] dén [17] néu trén, trong d6

R! 1a nguyén tir hydro, nhém hydroxyl, nhom C1-4 alkyl hodc nhém carboxy;

[19] hop chét, N-oxit cia chiing, tién thudc cta ching, mudi dugc dung ctia chiing hoic
solvat cua chung, theo muc bét ky trong s6 cac muc tir [1] dén [17] néu trén, trong d6
R! 1a nguyén tir hydro hodc nhém C1-4 alkyl;

[20] hop chét, N-oxit ciia chung, tién thudc ciia chiing, mudi dugc dung ctia chiing hoic

solvat cua chung, theo muc bét ky trong sd cac muc tir [1] dén [19] néu trén, trong do6

7



48872 8/116

R? 1a nhém nhém nitro hoic NR*R?®;

[21] hop chét, N-oxit ctia chiing, tién thudc cua ching, mudi duoc dung ctia chiing hoic
solvat cta chung, theo muc bit ky trong s6 cac muc tir [1] dén [20] néu trén, trong d6 ca
R22 va R? [a nguyén tt hydro;

[22] hop chét, N-oxit ctia ching, tién thudc cia ching, mudi dugc dung ctia chiing hozic
solvat cua chung, theo muc bat ky trong s§ cac muc tir [1] dén [21] néu trén, trong d6
R? 1a nguyén tir hydro, nguyén tir halogen hodc nhom hydroxyl;

[23] hop chét, N-oxit clia chung, tién thudc cia chung, mubi duoc dung ctia chiing hozic
solvat cua chung, theo muc bat ki trong s6 cac muc tir [1] dén [22] néu trén, trong d6
R*1a nguyén tir hydro;

[24] hop chét, N-oxit ctia chiing, tién thudc cia chung, mubi duoc dung ctia ching hozc
solvat cua chung, theo muc bét ky trong s6 cac muc tir [1] dén [23] néu trén, trong d6
R® 1a nguyén tir hydro;

[25] Hop chét, N-oxit ciia chung, tién thudc cia chiing, mudi duge dung cia ching hozc
solvat cua ching, theo muc bét ky trong s6 cac muc tir [1] dén [24] néu trén, trong d6 p
va pa la khong hoac 1;

[26] hop chét, N-oxit cta chung, tién thudc cia chung, mudi duoc dung ctia ching hodc
solvat ctia ching, theo muc [1] néu trén, trong d6 hop chét duoc biéu dién bang cong
thirc chung (I) 1a hop chét duoc chon tir nhém chi gbm:

(1) 4-(4-amino-2-flo-5-metoxyphenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[ 5,4-c]pyridin-3-
amin,

(2) 4-(4-amino-2-flo-5-metoxyphenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-

amin,
(3) 4-(4-amino-3-metoxyphenyl)-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-amin,

(4) 4-(4-amino-2-flo-5-(metylthio)phenyl)-7-(1H-pyrazol-4-yl)isoxazolo[4,5-

c]pyridin-3-amin,
(5) 4-(4-amino-2-flo-5-(metoxy-ds)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-

8
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c]pyridin-3-amin,

(6) 4-(4-amino-2-flo-5-(metylsulfonyl)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-
¢]pyridin-3-amin,

(7) 4-(4-amino-5-(etylthio)-2-flophenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-
3-amin,

(8) 4-(4-amino-2-flo-5-(metylsulfinyl)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-
c]pyridin-3-amin,

(9) 4-(4-amino-2-flo-3-metoxyphenyl)-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-
amin,

(10) metyl 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flobenzoat,

(11) axit 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flobenzoic,

(12) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flobenzamit,

(13) 4-(4-amino-2-flo-5-metoxyphenyl)-7-(3-metyl-1H-pyrazol-4-yl)isoxazolo[4,5-
¢]pyridin-3-amin,

(14) 1-(2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flophenyl)etan-1-on,

(15) 4-(4-amino-2-clo-5-(metylthio)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-
¢]pyridin-3-amin,

(16) etyl 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flobenzoat,

(17) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-flo-N-
metylbenzamit,

(18) 1-(2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flophenyl)propan-1-on,
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(19) 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-N-etyl-4-
flobenzamit,

(20) 1-(2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-
yl)phenyl)etan-1-on,

(21) metyl 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-
yl)benzoat,

(22) 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-N-
propylbenzamit,

(23) 1-(2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flophenyl)butan-1-on,

(24) 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-flo-N-
propylbenzamit,

(25) 1-(2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-
yl)phenyl)butan-1-on,

(26) 2-hydroxyetyl 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-
4-yl)-4-flobenzoat,

(27) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)benzamit,
(28) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-N-
metylbenzamit,

(29) 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]|pyridin-4-yl)-4-
hydroxyphenyl)etan-1-on,

(30) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4, 5-c]pyridih-4-yl)-N—
etylbenzamit,

(31) 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-
yl)phenyl)propan-1-on,

(32) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-clo-N-

etylbenzamit,
10
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(33) 4-(2-flo-5-metoxy-4-nitrophenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-
amin,

(34) 1-(2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isothiazolo[4,5-c]pyridin-4-yl)-4-
flophenyl)etan-1-on, va

(35) 4-(4-amino-2-flo-3-(triflometyl)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-
¢]pyridin-3-amin;

[1-1] Hop chét duoc biéu dién bang cong thirc chung (I-1):

R4a R5
N (R?)p
NR&2R7” (1-1)
L? R
\LZ/
R¥); (R2%),

[trong d6, R?° 1a nguyén tir hydro, nhoém hydroxyl, nguyén tir halogen, nhém oxo, nhém
nitro, nhém xyano, nhém C1-4 alkoxy hodc -CH,NR?IR?® hodc NR?IR* (& day, R* 1a
nguyén tir hydro, nhém C1-4 alkyl hodc R™®, va R* 1a nguyén tir hydro), R* 1a nguyén
ttr hydro, nhém C1-4 alkyl, nhém carboxy hodc RF¥, R® 1a nguyén tir hydro, nhém C1-
4 alkyl hoic RfR, va Rf™® la:

(i) -(CRF,)qOP(=0)(OR?), [trong d6, mbi R™ doc lap la nguyén tir hydro, nhém C1-4
alkyl, nhém C3-6 xycloalkyl, -(CH2),OH hogc -CH,0CO2CH(CHs)2, R™ 1a nguyén tir
hydro hodc nhém metyl, va q la s6 nguyén 1a 1 hodc 2 (& day, cidc nhém biéu dién bang
nhidu RP ¢ thé 1a gidbng nhau hoic khic nhau).] (sau day, nhoém -
(CR¥,);OP(=0)(OR"), ¢6 thé duge goi chung 1a “nhém phosphonooxyalkyl”), hodc

(i) nhém gbe tu do tao ra hop chét duge biéu dién bang cong thirc chung (I), N-oxit clia
chung, mubi dugc dung ctia ching hodc solvat cua ching, két qua 1a do su phan hiy in
vivo, va cac ky hiéu khéc c6 y nghia gidng nhu dugc xac dinh & trén, mién 12 hai hodc
nhiéu hon R24, R* va R% khong ddng thoi 1a RFR ], N-oxit ciia ching, mubi dugc dung

ctia chung hodcy nghia gidng solvat clia ching;

11
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[1-2] hop chét, N-oxit cia ching, mudi duogc dung cua chung hodc solvat cia ching,
theo muc [1-1] néu trén, trong d6 Vong A 1a (a) vong cacbon don vong C5-6 hoac (b) di
vong don vong ¢6 tir 5 dén 6 canh chua tir 1 dén 4 nguyén tir khic loai duge chon tur

nguyén tir oxy, nguyén tr nito va nguyén tir luu huynh;

[1-3] hop chat, N-oxit ciia ching, mubi dugc dung ciia chiing hodc solvat cua chung,
theo muc [1-1] hodc [1-2] néu trén, trong d6 Vong B 1a (a) vong cacbon don vong C5-6
hoic (b) di vong don vong c6 tur 5 dén 6 canh chira tir 1 dén 4 nguyén tir khac loai dugc

chon tir nguyén tir oxy, nguyén ti nito va nguyén tir luu huynh;

[1-4] hop chat, N-oxit ciia ching, mudi duge dung ciia ching hodc solvat cua chung,
theo muc [1-1] hodc [1-3] néu trén, trong d6 Vong A la (a) vong benzen hodc (b) di vong
thom don vong ¢6 tir 5 dén 6 canh chia tir 1 dén 4 nguyén tr khac loai dugc chon tir

nguyén tir oxy, nguyén tr nito va nguyén tir luu huynh;

[1-5] hop chét, N-oxit cua ching, mudi dugc dung cua chung hodc solvat cua ching,
theo muc bt ky trong s6 cac muc [1-1], [1-2] va [1-4] néu trén, trong d6 Vong B 1a (a)
vong benzen hoac (b) di vong thom don vong ¢o tur 5 dén 6 canh chua tir 1 dén 4 nguyén

tr khac loai duoc chon tir nguyén tir oxy, nguyén tir nito va nguyén tir luu huynh;

[1-6] hop chat, N-oxit cua chiing, mubi duge dung cua chiing hodc solvat cia chung,
theo muc bat ky trong sb cac muc [1-1], [1-3] va [1-5] néu trén, trong d6 Vong A 1 di
vong chira nito thom don vong co tir 5 dén 6 canh chua tir 1 dén 4 nguyén ti nito, khong
c6 bat ky nguyén tir khac loai khac;

[1-7] hop chét, N-oxit ctia chiing, mudi duoc dung ciia ching hodc solvat ciia ching,
theo muc bét ky trong sb cac muc tir [1-1] dén [1-6] néu trén, trong d6 Z la nguyén ti
OXYy;

[1-8] hop chat, N-oxit ctia ching, mubi dugc dung cia chiing hodc solvat cia chung,
theo muc bat ky trong s6 cac muc tir [1-1] dén [1-7] néu trén, trong d6 X 1a nguyén tir
nito va Y la -CH=;

[1-9] hop chét, N-oxit cua ching, mudi duogc dung cua ching, hodc solvat cua chung,

theo muc bét ky trong sé cac muc tir [1-1] dén [1-8], trong d6

12
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1 1
Lo
(Rs)n (RZC)m

[trong d6, miii tén dugc lién két v6i nguyén tit cacbon biéu dién bang b trong cong thirc
chung (I-1), va cac ky hi¢u khéc c6 y nghia giéng nhu duge mo ta & trén.] cia cong thirc

chung (I-1) 1a nhém biéu dién bang bing cong thirc (Ib-1):

1 1
AN WYL\LZ _R
| ! (Ib-1)
R3 Vé \(RZC)m
[trong d6, tat ca cac ky hiéu co y nghia gidng nhu duge md ta & trén.];
[1-10] hop chit, N-oxit ctia chiing, mudi dugc dung cia ching, hoic solvat clia chiing,
theo muc [1-1] néu trén, trong d6 hop chit dugc biéu dién bang cong thic chung (I-1)

12 hop chét dugc biéu dién bang cong thirc chung (II-1):

R4a R5
N (R®)p
NHR®2 (11-1)
W. L! R1
AL
R V7 NR¥),

[trong d6, tat ca cac ky hiéu c6 y nghia gidng nhu duoc md ta & trén.];

[1-11] hop chét, N-oxit cla chung, mudi duge dung cda ching hodc solvat cua chung,

theo muc bt ky trong s6 cac muc tir [1-1] dén [1-10], trong d6 T 1 nguyén tir nito;

[1-12] hop chit, N-oxit cla ching, mudi duge dung ctia ching hodc solvat cta chung,

theo muc bit ky trong sé cac muc tir [1-9] dén [1-11], trong d6 U 1a nguyén tr cacbon;

[1-13] hop chét, N-oxit clia ching, mudi dugce dung cua chung hodc solvat clia ching,
theo muc bat ky trong s cac muc [1-1], [1-3], [1-5] va [1-7] dén [1-12] néu trén, trong
do Vong A 1a pyrazol, triazol (vi du, 1,2,3-triazol va 1,2,4-triazol), tetrazol, oxazol,

isoxazol, imidazol, thiazol hoac isothiazol;

13
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[1-14] hop chét, N-oxit cta ching, mubi duge dung cia chung hodc solvat cua ching,
theo muc [1-1] néu trén, trong d6 hop chit duge biéu dién bang cong thic chung (I-1)

12 hop chét duge biéu dién bing cong thirc chung (111-1):

[0033]
R4a
\(RY
M e
N 6
NHR®2 (-1
1 1
RN g

[0034]
[trong do, tt ca cac ky hiéu c6 y nghia gidng nhu duoc mo ta & trén.];

[1-15] hop chit, N-oxit ctia ching, mudi dugc dung cua chung hodc solvat ctia chiing,
theo im_lc bét ky trong sd cac muc tir [1-1] dén [1-14] néu trén, trong d6 L? trong cong
thire chung (I-1), céng thitrc chung (II-1) va cdng thuc chung (I1I-1) (sau day, co thé duoc
viét tit 1a “cong thuc chung (I-1) hoic dang twong tu”) 1a lién két hodc nhoém C1-3

alkylen;

[1-16] hop chét, N-oxit ctia ching, mudi dugc dung ctia chiing hogc solvat ctia ching,
theo muc bit ky trong s6 cac muc tir [1-1] dén [1-15] néu trén, trong d6 L! trong cong
thire chung (I-1) hodc dang tuong tu la -O-, -CONH-, -CO-, -COz-, -S-, -SO»- hodc -SO-
[1-17] hop chét, N-oxit ctia chiing, mudi duoc dung ctia chiing hogc solvat ctia chiing,
theo muc bat ky trong sé cac muc tir [1-1] dén [1-15] néu trén, trong d6 L! trong cong
thite chung (I-1) hodc dang twong tur 13 -CONH- (mién 14 phia trdi cia nhém dugc lién
két v6i Vong B), -CO-, -CO»-, -S-, -SO»- hoidc -SO-;

[1-18] hop chét, N-oxit clia ching, mudi dugc dung cia chung hoic solvat ciia chiing,
theo muc bét ky trong s6 cac muc tir [1-1] dén [1-17] néu trén; trong d6 R! 12 nguyén tir

hydro, nhom hydroxyl, nhém C1-4 alkyl hodc nhém carboxy;
14
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[1-19] hop chét, N-oxit ctia ching, mudi dugc dung ciia chiing hodc solvat cuia ching,
theo muc bét k¥ trong s& cac muc tir [1-1] dén [1-17] néu trén; trong d6 R! 1a nguyén ti

hydro hodc nhom C1-4 alkyl;

[1-20] hop chét, N-oxit ctia chiing, mudi dugc dung ctia chiing hodc solvat cua ching,
theo muc bt ky trong sé cac muc tir [1-1] dén [1-19] néu trén, trong d6 R* 1a nhém

nitro hodc NR?IR2e;

[1-21] hop chat, N-oxit ctia ching, mudi duge dung ciia ching hodc solvat ctia ching,
theo muc bét ky trong sé cac muc tir [1-1] dén [1-20] néu trén, trong d6 R3 1a nguyén t

hydro, nguyén tir halogen hodc nhém hydroxyl;

[1-22] hop chat, N-oxit ctia ching, mudi dugc dung cia chiing hodc solvat cta ching,
theo muc bat k¥ trong sé cac muc tir [1-1] dén [1-21] néu trén, trong d6 R 1a nguyén

tr hydro hodc RR;

[1-23] hop chat, N-oxit ctia ching, mudi dugce dung cia chiing hodc solvat cta ching,
theo muc bét ky trong sb cac muc tir [1-1] dén [1-22] néu trén, trong d6 ca R* va R% Ia

cac nguyeén t hydro;

[1-24] hop chét, N-oxit cta ching, mubi dugc dung cua ching hodc solvat cua ching,
theo muc bat ky trong sd cac muc tir [1-1] dén [1-21] néu trén, trong d6 R* 1a nguyén

tr hydro hodc R};

[1-25] hop chét, N-oxit cta chung, mudi dugc dung cua ching hodc solvat cua ching,
theo muc bat ky trong sé cac muc tir [1-1] dén [1-21] va [1-24] néu trén, trong d6 ca R*

va R® 1a cac nguyén tir hydro;

[1-26] hop chit, N-oxit cta ching, mudi duge dung ctia chiing hodc solvat cua chung,
theo muc bat ky trong sb cac muc tir [1-1] dén [1-21] néu trén, trong d6 R®* 1 nguyén
tir hydro hodc R™;

[1-27] hop chét, N-oxit cia ching, mubi dugc dung ciia chiing hodc solvat cua chung
theo muc bét ky trong sé cac muc tir [1-1] dén [1-21] va [1-26] néu trén, trong d6 ca R*
va R* 1a cac nguyén tu hydro;

[1-28] hop chit, N-oxit ciia ching, mudi duogc dung cua ching hodc solvat cua ching,
15
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theo muc bat ky trong s6 cac muc tir [1-1] dén [1-27] néu trén, trong d6 RR Ia -
(CR™,),OP(=0)(ORF®), [trong d6, tét ca cac ky hiéu c6 y nghia giéng nhu dugc mo ta
O trén.];

[1-29] hop chét, N-oxit cua chung, mubi duge dung ctia ching hodc solvat clia ching,
theo muc [1-28] néu trén, trong d6 -(CR™2);0P(=0)(OR™), dugc biéu dién bing R™® 1a
-CH,OP(=0)(OH)s, -CH(CH3)OP(=0)(OH), hodc ;
CH,OP(=0)(OH)(OCH20CO2CH(CHs)2);

[1-30] mudi duge dung ctia hop chit hoidc solvat ctia chiing, theo muc bat ky trong sb
cac muc tir [1-1] dén [1-28] néu trén, trong d6 RFR 1 -(CR™2)qOP(=0)(OR™); va mudi
duoc dung duge mé ta & muc bat ky trong s& cac myc tir [1-1] dén [1-28] néu trén 1a
mubi kim loai kiém (vi du, mudi liti, mudi natri hosic mudi kali), mudi kim loai kiém
thd (vi du, mubi canxi), mubi magie, mudi kém, mudi amoni hoic mudi amin hitu co,

duogc tao ra cung nhém giong nhau;

[1-31] mudi duge dung cua hop chit hodc solvat ctia chung, theo muc [1-30] néu trén,
trong d6 mudi amin hitu co Ia mudi amin béo (vi du, mudi metylamin, mudi
dimetylamin, mubi xyclopentylamin, mudi trimetylamin, mubi trietylamin, mudi
dixyclohexylamin, mudi monoetanolamin, mudi dietanolamin, mudi trietanolamin,
mudi procain, mudi meglumin, mudi tris(hydroxymetyl)aminometan hodac mudi
etylendiamin, v.v.), mudi aralkylamin (vi du, mudi benzylamin, mubi phentylamin, mubi
N, N-dibenzyletylendiamin hodc mudi bentamin v.v.), mubi amin thom di vong (vi du,
mudi piperidin, mudi pyridin, mubi picolin, mudi quinolin hodc mudi isoquinolin, v.v.),
mudi amoni bac bdn (vi du, mubi tetrametylamoni, mubi tetraetylamoni, mudi
benzyltrimetylamoni, mudi benzyltrietylamoni, mubi benzyltributylamoni, mudi
metyltrioctylamoni hodc mudi tetrabutylamoni, v.v.), muébi axit amin bazo (vi du, mudi
arginin hodc mudi lysin, v.v.) hodc mudi N-metyl-D-glucamin;

[1-32] Hop chét, N-oxit clia chiing, mubi dugc dung ciia chiing hodc solvat cua chung,
theo muc bat ky trong sb cac muc tir [1-1] dén [1-31] néu trén, trong d6 p va pa la khong
hoac 1;

[1-33] hop chét, N-oxit clia chung, mudi duge dung ctia chiung hodc solvat ciia ching,
16
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theo muc [1-1] néu trén, trong d6 hop chét duge biéu dién bing cong thirc chung (I-1)
1a hop chét duoc chon tir nhém chi gém:

(1) 4-(4-amino-2-flo-5-metoxyphenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[5,4-c|pyridin-3-
amin,

(2) 4-(4-amino-2-flo-5-metoxyphenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-
amin,

(3) 4-(4-amino-3-metoxyphenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-amin,
(4) 4-(4-amino-2-flo-5-(metylthio)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-
c]pyridin-3-amin,

(5) 4-(4-amino-2-flo-5-(metoxy-ds)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-
c]pyridin-3-amin,

(6) 4-(4-amino-2-flo-5-(metylsulfonyl)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-
¢]pyridin-3-amin,

(7) 4-(4-amino-5-(etylthio)-2-flophenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-
3-amin,

(8) 4-(4-amino-2-flo-5-(metylsulfinyl)phenyl)-7-(1H-pyrazol-4-yl)isoxazolo[4,5-
c]pyridin-3-amin,

(9) 4-(4-amino-2-flo-3-metoxyphenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-
amin,

(10) metyl 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flobenzoat,

(11) axit 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-y1)-4-
flobenzoic,

(12) 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl1)-4-
flobenzamit,

(13) 4-(4-amino-2-flo-5-metoxyphenyl)-7-(3-metyl-1H-pyrazol-4-yl)isoxazolo[4,5-

c¢]pyridin-3-amin,
17
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(14) metyl 2-amino-5-(3-amino-7-(1-((phosphonooxy)metyl)-1H-pyrazol-4-
yl)isoxazolo[4,5-c]pyridin-4-yl)-4-flobenzoat,

(15) 1-(2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flophenyl)etan-1-on,

(16) 4-(4-amino-2-clo-5-(metylthio)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-
¢]pyridin-3-amin,

(17) etyl 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flobenzoat,

(18) (4-(4-(5-axetyl-4-amino-2-flophenyl)-3-aminoisoxazolo[4,5-c]pyridin-7-yl)-1H-
pyrazol-1-yl)metyl dihydro phosphat,

(19) etyl 2-amino-5-(3-amino-7-(1-((phosphonooxy)metyl)-1H-pyrazol-4-
yl)isoxazolo[4,5-c]pyridin-4-yl)-4-flobenzoat,

(20) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-flo-N-
metylbenzamit,

(21) 1-(2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flophenyl)propan-1-on,

(22) 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-N-etyl-4-
flobenzamit,

(23) 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-
yl)phenyl)etan-1-on,

(24) metyl 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-
yl)benzoat,

(25) 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-N-
propylbenzamit,

(26) 1-(2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flophenyl)butan-1-on,

(27) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-flo-N-
18
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propylbenzamit,

(28) 1-(2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-
yl)phenyl)butan-1-on,

(29) 2-hydroxyetyl 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c|pyridin-
4-yl)-4-flobenzoat,

(30) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)benzamit,

(31) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-N-

metylbenzamit,

(32) (4-(3-amino-4-(4-amino-5-(etylcarbamoyl)-2-flophenyl)isoxazolo[4,5-c]pyridin-
7-y1)-1H-pyrazol-1-yl)metyl dihydro phosphat,

(33) 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-y1)-4-
hydroxyphenyl)etan-1-on,

(34) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-N-

etylbenzamit,

(35) 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-
yl)phenyl)propan-1-on,

(36) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-clo-N-

etylbenzamit,

(37) (4-(3-amino-4-(4-amino-2-flo-5-(metylthio)phenyl)isoxazolo[4,5-c]pyridin-7-y1)-
1 H-pyrazol-1-yl)metyl dihydro phosphat,

(38) (4-(3-amino-4-(4-amino-2-flo-5-propionylphenyl)isoxazolo[4,5-c]pyridin-7-y1)-
1 H-pyrazol-1-yl)metyl dihydro phosphat,

(39) (4-(4-(3-axetyl-4-aminophenyl)-3-aminoisoxazolo[4,5-c]pyridin-7-yl)- 1 H-
pyrazol-1-yl)metyl dihydro phosphat,

(40) 4-(2-flo-5-metoxy-4-nitrophenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-

amin,
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(41) (4-(3-amino-4-(4-amino-2-flo-5-(metylsulfonyl)phenyl)isoxazolo[4,5-c]pyridin-7-
yl)-1H-pyrazol-1-yl)metyl dihydro phosphat,

(42) (4-(3-amino-4-(4-amino-5-(etylcarbamoyl)-2-clophenyl)isoxazolo[4,5-c]pyridin-
7-yl)-1H-pyrazol-1-yl)metyl dihydro phosphat,

(43) 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isothiazolo[4,5-c]pyridin-4-yl)-4-
flophenyl)etan-1-on, va

(44) 4-(4-amino-2-flo-5-(triflometyl)phenyl)-7-(1H-pyrazol-4-yl)isoxazolo[4,5-
c¢]pyridin-3-amin;

[1-34] Hop chit, N-oxit ctia chiing, mudi dugce dung clia ching hodc solvat ctia ching,
theo muc [1-1] néu trén, trong d6 hop chét dugc biéu dién bang cong thirc chung (I-1)
1a hop chat dugc chon tir nhém chi gdm:

(1) metyl 2-amino-5-(3-amino-7-(1-((phosphonooxy)metyl)- 1 H-pyrazol-4-
yl)isoxazolo[4,5-c]pyridin-4-yl)-4-flobenzoat,

(2) (4-(4-(5-axetyl-4-amino-2-flophenyl)-3-aminoisoxazolo[4,5-c|pyridin-7-yl)- 1 H-
pyrazol-1-yl)metyl dihydro phosphat,

(3) etyl 2-amino-5-(3-amino-7-(1-((phosphonooxy)metyl)-1 H-pyrazol-4-
yl)isoxazolo[4,5-c]pyridin-4-yl)-4-flobenzoat,

(4) (4-(3-amino-4-(4-amino-5-(etylcarbamoyl)-2-flophenyl)isoxazolo[4,5-c]pyridin-7-
yl)-1H-pyrazol-1-yl)metyl dihydro phosphat,

(5) (4-(3-amino-4-(4-amino-2-flo-5-(metylthio)phenyl)isoxazolo[4,5-c]pyridin-7-y1)-

1 H-pyrazol-1-yl)metyl dihydro phosphat,

(6) (4-(3-amino-4-(4-amino-2-flo-5-propionylphenyl)isoxazolo[4,5-c]pyridin-7-y1)-

1 H-pyrazol-1-yl)metyl dihydro phosphat,

(7) (4-(4-(3-axetyl-4-aminophenyl)-3-aminoisoxazolo[4,5-c]pyridin-7-yl)-1H-pyrazol-
1-yl)metyl dihydro phosphat,

(8) (4-(3-amino-4-(4-amino-2-flo-5-(metylsulfonyl)phenyl)isoxazolo[4,5-c]pyridin-7-
yl)-1H-pyrazol-1-yl)metyl dihydro phosphat, va
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(9) (4-(3-amino-4-(4-amino-5-(etylcarbamoyl)-2-clophenyl)isoxazolo[4,5-c]pyridin-7-
yl)-1H-pyrazol-1-yl)metyl dihydro phosphat;

[1-35] mudi duge dung cua hop chit hodc solvat cta ching, theo muc bat ky trong sb
céc muc tir [1-1] dén [1-34] néu trén, trong d6 mudi duge dung cia hop chét duoc md
ta & muc bat ky trong s6 cac muc tir [1-1] dén [1-34] néu trén 12 mudi kim loai kiém (vi

du, muoi lithi, muoi natri hoac mudi kali);

[1-36] solvat cta hop chat hodc mubi dugc dung cia ching, theo muc bat ky trong sb
cac muc tu [1-1] dén [1-35], trong d6 solvat ctia hop chit hodc mudi dugc dung cua

chung duoc md ta & muc bat ky trong s6 cac muc tir [1-1] dén [1-35] 12 hydrat;

[2-1] duoc phdm chira hop chat duge biéu dién bang cong thirc chung (I), cong thic
chung (IT) hoac cong thitc chung (III), N-oxit cia ching, tién thubc cta chiing, mudi

dugc dung cia ching hodc solvat ciia chung va chat mang dugc dung;

[2-2] duoc phdm chira hop chat duge biéu dién bang cong thirc chung (I-1), cong thirc
chung (II-1) hodc cong thirc chung (III-1), N-oxit cua chung, mudi duge dung ctia chiing

hodc solvat ciia chung va chat mang dugc dung;

[2-3] duoc phém theo muc [2-1] hoac [2-2] néu trén, con chita mot hodc nhiéu loai thudc

chéng ung thu khac lam thanh phan hoat tinh;

[3-1] tac nhan dé ngan chin sy tién trién, dé ngin chin su tai phat va/hodc diéu tri ung
thu hodc bénh truyén nhidm, chtra hop chét dugc biéu dién bing cong thirc chung (1),
cbng thirc chung (IT) hoac cong thire chung (I1I), N-oxit cua ching, tién thudc ctia chiing,

mubi dugc dung ctia ching hoidc solvat clia chiing lam thanh phan hoat tinh;

[3-2] tac nh4n dé ngin chin su tién trién, dé ngan chin su tai phat va/hoic diéu tri ung
thu hodc bénh truyén nhidm, chira hop chit duge biéu dién bang cong thic chung (I-1),
cong thirc chung (II-1) hodc cdng thie chung (III-1), N-oxit cua ching, a mudi duge

dung cua chung hodc solvat ctia chiing lam thanh phan hoat tinh;

[3-3] tac nhan theo muc [3-1] hodc [3-2] néu trén, trong d6 ung thu la ung thu thé ran

hoac ung thu mau;

[3-4] tac nhan theo muc [3-3] néu trén, trong d6 ung thu thé rin 12 mot hodc nhidu ung
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thu duoc chon tru héc sic td 4c tinh (vidy,u héc séc t6 4c tinh & da, biu md niém mac
& miéng hodc 6 mat, v.v.), ung thur phéi té bao khong nhé (vi du, ung thu phdi té bao
khong nhé c6 vay va ung thu phbi té bao khong nhé khong c6 vay), ung thu phdi té bao
nho, ung thu ving dau va ¢d (vi du, ung thr miéng, ung thu vom mili hong, ung thu hau
hong, ung thu ha hau, ung thu thanh quan, ung thu tuyén nude bot va ung thu ludi), ung
thu t& bao than (vi du, ung thu té bao than té bao sang), ung thu v, ung thu budng tring
(vi du, ung thu budng trimg thanh dich va ung thu biéu m6 té bao sang budng tring),
ung thu vom miii hong, ung thu tir cung (vi du, ung thu ¢d tir cung va ung thu noi mac
tir cung), ung thu hdu mon (vi dy, ung thu 6ng hau mon), ung thu dai truc trang (vi du,
ung thu dai trye trang duong tinh véi mét 6n dinh vi vé tinh mtrc do cao (sau day, duoc
viét tit 1a “MSI-H” (high-frequency microsatellite instability)) va/hodc sita chita bat cip
sai (sau day, duoc viét tit 1a “dMMR” (defective mismatch repair)), ung thu truc trang,
ung thu rudt Kkét, ung thu biéu mo té bao gan, ung thu thuc quan, ung thu da day, ung
thu doan néi thuc quan, ung thu tuyén tuy, ung thu duong bai tiét nude tiéu (vi dy, ung
thu bang quang, ung thu dudng tiét niu trén, ung thu nidu quan, ung thu bé than va ung
thu niéu dao), ung thu tuyén tién liét, ung thu 6ng dan trang, ung thu mang bung nguyén
phat, u trung biéu mo mang phdi 4c tinh, ung thu t4i mat, ung thu 6ng mat, ung thu
duong dan mat, ung thu da (vi du, u héc sic t6 mang mach nho va ung thu biéu mo té
bao Merkel), ung thu tinh hoan (u t& bao mam), ung thu 4m dao, ung thu 4m ho, ung thu
duong vat, ung thu rudt non, ung thu hé no1 tiét, ung thu tuyén giap, ung thu tuyén can
giap, ung thu biéu mo tuyén thuong than, u cot séng, u nguyén bao than kinh, u nguyén
bao tiy, u nguyén bao vong mac thudc mét, u than kinh ndi tiét, u ndo (vi du, u than kinh
dém (vi du, u nguyén bao dém va u sacom than kinh dém) va u mang néo) va ung thu
biéu md té bao vay;

[3-5] tdc nhan theo muc [3-3] néu trén, trong d6 ung thu thé rin 1a u sacom md
Xuong/mém (vi du, u sacom Ewing, u sacom co van & tré em, u sacom co tron ni mac
tir cung, u sacom sun, u sacom phéi, U sacom Xuong va u sacom Xo bam sinh) hodc u

sacom Kaposi's;

[3-6] tac nhan theo muc [3-3] néu trén, trong d6 ung thu mau la mot hodc nhiéu ung thu

duoc chon tir da u tiy xwong, u lympho ac tinh (vi du, u lympho khong Hodgkin (vi du,
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u lympho c6 nang, u lympho nguyén bao lympho té bao B tién than, bénh bach cau té
bao lympho B man tinh, u lympho té bao T vung ria hach, u lympho té bao T 16n lan tda,
u lympho MALT, u lympho té bao T viing ria nguyén phat tai lach, bénh bach cau té bao
téc, u lympho té bao T 16n tai trung thit nguyén phat, u lympho Burkitt, u lympho té bao
v, u sui thé nim, hoi ching Sézary, bénh bach cau té bao lympho cAp tinh hodc man
tinh, u lympho nguyén bao lympho té bao T tién than, bénh bach cau té bao lympho T
man tinh, bénh bach cau té bao T c6 hat 16n, bénh bach ciu té bao NK ¢6 hat 16m, u
lympho té bao T ngoai vi, u lympho té bao NK/T ngoai hach, bénh bach cu té bao T
truéng thanh, u lympho tdm mach, u lympho té bao T tai rudt, u lympho té bao 16n bét
thuc san lién quan dén Hodgkin/twong tr Hodgkin, bénh bach ciu nguyén b\éo lympho
té bao B, bénh bach ciu nguyén bao lympho té bao T va u lympho twong bao lympho)
va u lympho Hodgkin (vi du, u lympho Hodgkin kinh dién va u lympho Hodgkin wu thé
lympho bao dang ndt)), bénh bach ciu (vi du, bénh bach cau tiy bio cip tinh va bénh
bach cu tuy bao man tinh), u lympho 4c tinh hé than kinh trung wong, cac hdi ching

loan sinh tiy va cac hdi chung tang sinh tuy;

[3-7] tac nhan theo muc [3-1] hodc [3-2] néu trén, trong d6 ung thu 1a ung thu & tré em

hodc ung thu chua rd nguyén phat;

[3-8] tac nhéan theo muc bét ky trong s6 cac muc tir [3-1] dén [3-7] néu trén, trong d6
ung thu 1a ung thu trong do cac hiéu qua tri liéu cua cac thudc chéng ung thu khac 1a

thiéu hodc khong du;

[3-9] tac nhan theo muc bat ky trong sd cac muc tir [3-1] d@én [3-8] néu trén, trong d6

ung thu tré nén nang hon sau khi diéu tri bang cac thubc chéng ung thu khéc;

[3-10] tac nhan theo muc bét ky trong s6 the cac muc tir [3-1] dén [3-7] néu trén, trong
d6 bénh nhan bi ung thu khong duoc diéu tri béng cac thude chéng ung thu khéc;

[3-11] tdc nhan theo muc bét ky trong sé cac muc tir [3-1] dén [3-10] néu trén, ma duoc

ké don trong liéu phap bb trg sau phiu thuat hozc lidu phép bd tro trude phau thuat;

[3-12] tac nhan theo muc bét ky trong s6 cac muc tir [3-1] dén [3-11] néu trén, trong dé
ung thu 12 khong thé chita khéi hozc khong thé cit b, di can, tai phat, kho chita va/hoic

di can xa;
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[3-13] tac nhén theo muc bét ky trong sé cac muc tir [3-1] dén [3-12] néu trén, trong d6
£ 1& céc té& bao khdi u biéu hién PD-L1 trong d6 céc té bao khdi u trong md khoi u (sau
day, dugc viét tit 1a “TPS”) hodc tri sb béng sb thu duoc béng céch chia sb lugng céc té
bao duong tinh PD-L1 (céc té bao khéi u, cac té bao lympho va céc dai thuc bao) cho
tdng s6 cac té bao khdi u va nhan véi 100 (sau day, duge viét tat 1a “CPS”) 1a 50% hodc
16n hon, 25% hoic 16n hon, 10% hodc 16n hon, 5% hoac 16n hon, hodc 1% hodc 16n

hon;

[3-14] tdc nhan theo muc bét ky trong s& cac muc tir [3-1] dén [3-12] néu trén, trong d6
TPS 1a nhé hon 50%, nhé hon 25%, nhé hon 10%, nhé hon 5% hogc nho hon 1%;

[3-15] téc nhan theo muc bét ky trong s& cac muc tir [3-1] dén [3-14] néu trén, trong d6

ung thu ¢6 MSI-H va/hodc dAMMR;

[3-16] tac nhan theo muc bat ky trong s6 cac muc tir [3-1] dén [3-14] néu trén, trong do
ung thu khong ¢6 MSI-H va/hodc dMMR, hodc ¢6 tinh méat 6n dinh vi vé tinh mirc do
thap (sau ddy, dugc viét tat 1a “MSI-L” (low frequency microsatellite instability));

[3-17] téc nhan theo muc bét ky trong s6 cac muc tir [3-4] dén [3-16] néu trén, trong d6
u hic séc td ac tinh hodc ung thu phdi té bao khong nhé 1a dwong tinh véi dot bién BRAF
V600E;

[3-18] tac nhéan theo muc bt ky trong s6 cac muc tir [3-4] dén [3-16] néu trén, trong do
u héic sic t6 4c tinh hodc ung thu phdi té bao khéng nhé 12 BRAF V600E kiéu dai;

[3-19] tac nhéan theo muc bét ky trong sb cac muc tir [3-4] dén [3-18] néu trén, trong d6
ung thu phéi té bao khong nhé 1a duong tinh véi dot bién gen EGFR va/hodc duong tinh
v6i gen dung hop ALK

[3-20] tac nhan theo muc bét ky trong s6 cac muc tir [3-4] dén [3-18], trong d6 ung thu
phdi té bao khong nho 1a am tinh v6i dot bién gen EGFR va/hodc 4m tinh v6i gen dung
hop ALK;

[3-21] tac nhan theo muc bét ky trong sd cac muc tir [3-1] dén [3-20] néu trén, trong d6
mirc d6 dot bién khdi u (sau ddy, dugc viét tit 1a "TMB" (tumor mutation burden).) ctia
ung thu 1a 6 mac d9 cao (10 dot bién hodc 16n hon trén mdi 10° bazo);
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[3-22] tac nhan theo muc bat ky trong s6 cac muc tir [3-1] dén [3-20] néu trén, trong d6

TMB ctia ung thu 1a ¢ mtrc do thp (nhé hon 10 dot bién trén mdi 10° bazo);

[3-23] tAc nhan theo muc bat k¥ trong s6 cac muc tir [3-1] dén [3-22], ma dugc dic trung

béi viee duoc dung két hop véi mot hodc nhidu loai thube chdng ung thu khéc;

[4-1] tac nhin theo muc [3-1] hodc [3-2] néu trén, trong d6 bénh truyén nhiém 12 tinh

trang gy ra boi viéc nhiém virut, nhiém ky sinh tring, nhiém vi khuan hodc nhi€ém nam;

[4-2] tac nhan theo muc [4-1] néu trén, trong d6 bénh nhiém virut 13 bénh nhiém tring
gAy ra boi virut adeno, virut arena, virut bunya, virut calici, virut corona, virut filo, virut
hepadna, virut herpes, virut orthomyxo, virut papova, virut paramyxo, virut parvo, virut
picorna, virut pox, virut reo, virut retro, virut rhabdo, virut toga, virut papilloma (vi du,
virut papilloma ¢ nguoi (human virut papilloma-HPV)), virut suy giam mién dich &
ngudi (human immunodeficiency virus-HIV), virut polio, virut viém gan (vi du, virut
viém gan A (hepatitis A virus-HAV), virut viém gan B (hepatitis B virus-HBV), virut
viém gan C (hepatitis C virus-HCV), virut viém gan D (hepatitis D virus-HDV) va virut
gdy bénh viém gan E (hepatitis E virus-HEV)), virut ddu mua (vi du, variola 16n va
variola nhd), virut tiém chung, virut cim, virut rhino, virut sbt dengue, virut viém ndo
ngua, virut rubela, virut sbt vang, virut Norwalk, virut bach cAuté bao T & nguoi (human
T-cell leukemia virus-HTLV-I), virut gay bénh bach cau té bao toc (hairy cell leukemia
virus-HTLV-II), virut viém ndo California, virut hanta (sét XuAt huyét), virut dai, virut
Ebola, virut Marburg, virut séi, virut quai bi, virut hgp bao ho hép (respiratory syncytial
virus-RSV), herpes simplex loai 1 (herpes & miéng), herpes simplex loai 2 (herpes ¢ bd
phan sinh duc), herpes gioi leo (virut gioi leo-thiy dau), virut cytomegalo
(cytomegalovirus-CMV), virut Epstein-Barr (Epstein-Barr virus-EBV), virut flavi, virut
gdy bénh 106 mdm va long méng, virut Chikungunya, virut Lassa, virut arena hodc virut
onco;

[5-1] phuong phap ngan chan su tién trién, ngan chan su tai phat va/hodc diéu tri ung
thu hodc bénh truyén nhidm, bao gdm budc cho bénh nhén cin diéu tri ding liéu hiéu
qué cia hop chat duge biéu dién bang cong thirc chung (1), N-oxit cta ching, tién thude
ctia chung, mudi duge dung ctia ching hodc solvat cua ching;
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[5-2] phuong phap ngan chan su tién trién, dé ngan chan su tai phat va/hodc diéu tri ung
thu hozc bénh truyén nhidm, bao gdm viéc cho bénh nhan can diéu tri ding lidu hiéu
qua cua hop chét dugc biéu dién bang cong thirc chung (I-1), N-oxit cua ching, mudi

dugc dung cua ching hodc solvat cua ching;

[6-1] hop chét duoc biéu dién bang cong thirc chung (I), N-oxit cia ching, tién thudc
ctia chung, mudi duoc dung cuia chiing hoic solvat cia ching dung dé ngan chan sy tién

trién, dé ngan chan su tai phat va/hodc dé diéu tri ung thu hodc bénh truyén nhiém;

[6-2] hop chat duoc biéu didn bing cong thirc chung (I-1), N-oxit ctia ching, mubi dugc
dung cia ching hodc solvat cuia chiing dung dé ngan chan su tién trién, dé ngan chan su

tai phat va/hodc dé didu tri ung thu hodc bénh truyén nhiém;

[7-1] st dung hop chit dugc biéu dién bing cong thire chung (I), N-oxit ctia ching, tién
thudc ctia chung, mudi duoc dung ciia chiing hodc solvat cua ching trong san xuét thudc
dé ngan chin sy tién trién, dé ngan chan sy tai phat va/hodc diéu tri ung thu hoac bénh

truyén nhiem;

[7-2] st dung hop chat duogc biéu dién bang cong thirc chung (I-1), N-oxit cta ching,
mudi duge dung cia ching hoidc solvat ctia chung trong san xuét thudc dé ngan chin su

tién trién, dé ngan chin su tai phat va/hodc didu tri ung thu hodc bénh truyén nhiém;

[8-1] dugc phdm theo muc [2-3] néu trén hodc téc nhan theo muc bat ky trong sd céac
muc tir [3-8] dén [3-10] va [3-23] néu trén, trong d6 cac thude chdng ung thu khac dugc
mo ta & muc [2-3], tir [3-8] dén [3-10] hodc [3-23] néu trén 1a mot hodc nhiéu loai tac
nhan dwoc chon tir tac nhén alkyl hoa, ché phim bach kim, chit chéng chuyén héa (vi
du, chat chéng folat, chét (rc ché chuyén hoa pyridin va chat &rc ché chuyén hoéa purin),
chét & ché ribonucleotit reductaza, dang twong tu nucleotit, chét uc ché topoisomeraza,
chét e ché trung hop vi ng, chét trc ché khir tring hop vi bng, khang sinh chdng khdi

u, ché pham xytokin va thudc khang ndi tiét to;

[8-2] duoc phidm theo muc [2-3] néu trén hodc tic nhan theo muc bét ky trong sd céac
muc tir [3-8] dén [3-10] va [3-23] néu trén, trong d6 thudc chéng ung thu khac duge md

ta & cac muc [2-3], tir [3-8] dén [3-10] hodc [3-23] néu trén 14 thudc dich phan tir;
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[8-3] dugc pham theo muc [8-2] néu trén hodc tac nhén theo muyc [8-2] néu trén, trong
d6 thubc dich phan tir 1a mot hogic nhidu loai tic nhan duge chon tir chat Grc ché ALK,
chét irc ché BCR-ABL, chit trc ché EGFR, chét (rc ché B-Raf, chit irc ché VEGFR, chat
trc ché FGFR, chét rc ché c-Met, chét trc ché Axl, chét tc ché Mek, chéit (e ché CDK,
chét trc ché Bk, chét tic ché PI3K-8/y, chit Grc ché JAK-1/2, chét e ché TGFbRI1, chét
trc ché kinaza duy tri tinh gbc té bao ung thu, chét &rc ché kép Syk/FLT3, chét trc ché
ATR, chét trc ché kinaza Weel, chét trc ché kinaza da tyrosin, chét trc ché mTOR, chét
trc ché HDAC, chit tc ché PARP, chét rc ché aromataza, chét Gc ché EZH2, chit e
ché galectin-3, chét Grc ché STAT3, chét irc ché DNMT, chét rc ché SMO, cht (rc ché
Hsp90, chét e ché dic hiéu y-tubulin, chét uc ché HIF 20, chét trc ché glutaminaza, chét
trc ché E3 ligaza, chét kich hoat Nrf2, chét trc ché arginaza, chét tc ché chu ky té bao,
chét dbi khang TAP, khéng thé khang Her2, khang thé khang EGFR, khéng thé khang
VEGF, khéng thé khang VEGFR2, khang thé khang CD20, khéng thé khang CD30,
khéng thé khang CD38, khang thé khang DR5, khang thé khang CA125, khang thé
khéng DLL4, khéng thé khéng fucosyl GM1, khang thé khang gpNMB, khang thé khéng
Mesothelin, khang thé khang MMP9, khang thé khang GD2, khang thé khéng c-Met,
khéng thé khang FOLR1, khang thé dic hiéu doi khang Ang2-VEGF, khéng thé ddc hiu
d6i khéang CD30-CD16A, khéng thé khang CD79b, khang thé khang FAP/protein dung
hop IL-2, khéng thé khang CEA/protein dung hop IL-2, khang thé ddc hiéu doi khang
CEA-CD3, khang thé khang DLL3, khang thé dic hi¢u d6i khang CD3-CD19 va khang
thé dac hiéu d6i khang CD20-CD3;

[8-4] duoc pham theo muc [2-3] néu trén hodc tac nhén theo muc bét ky trong sb cac
muc tir [3-8] dén [3-10] va [3-23] néu trén, trong d6 thudc chéng ung thu khic duge mo
ta & muc [2-3], [3-8] dén [3-10] hodc [3-23] néu trén la thudc ding trong liéu phap mién

dich dung v6i ung thu;

[8-5] duoc phim theo muc [8-4] néu trén hodc tac nhan theo muc [8-4] néu trén, trong
d6 thubc dung trong lidu phap mién dich dung v6i ung thu 1a mot hodc nhiéu loai tac
nhan dugc chon tir khang thé khang PD-1, khang thé khang PD-L1, chit d6i khang PD-
1, chit d8i khang PD-L1/VISTA, chét déi khang PD-L1/TIM3, khang thé khang PD-L2,

protein dung hop PD-L1, protein dung hop PD-L2, khang thé khang CTLA-4, khang thé
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khang LAG-3, protein dung hop LAG-3, khang thé khang Tim3, khdng thé khang KIR,
khang thé khang BTLA, khang thé khang TIGIT, khéng thé khang VISTA, khang thé
khang CD137, khéng thé khang CSF-1R/chét tic ché CSF-1R, khéng thé khang OX40,
khang thé khang HVEM, khang thé khang CD27, khang thé khang GITR, khang thé
khang CD28, khang thé khang CCR4, khéng thé khang B7-H3, khang thé chu van khang
ICOS, khang thé khang CD4, khang thé khang DEC-205/protein dung hop NY-ESO-1,
khang thé khang SLAMF7, khang thé khang CD73, khang thé khang CD122, khang thé
chii van khéang CD40, chat e ché IDO, chét chii van TLR, chét dbi khang thu thé
Adenosin A2A, khéng thé khang NKG2A, khang thé khang CSF-1, chét ting kha ning
dap tmg mién dich, chit chu vén siéu IL-15, LAG3 hoa tan, chat d6i khang CD47 va
chét dbi khang IL-12;

[8-6] dugc pham theo muc [8-5] hodc tc nhan theo muc [8-5], trong d6 khéng thé khang
PD-1 1a khéng thé dugc chon ti Nivolumab, Cemiplimab, Pembrolizumab,
Spartalizumab, Tislelizumab, AMP-514, Dostarlimab, Toripalimab, Camrelizumab,
Genolimzumab, Sintilimab, STI-A1110, ENUM 388D4, ENUM 244C8, GLS010,
MGAO012, AGEN2034, CS1003, HLX10, BAT-1306, AK105, AK103, BI 754091,
LZMO009, CMAB819, Sym021, GB226, SSI-361, JY034, HX008, ABBV181, BCD-
100, ISU106, PF-06801591, CX-188, JNJ-63723283 va AB122;

[8-7] dugc phém theo muc [8-5] hodc tac nhan theo muc [8-5], trong do khang thé khang
PD-L1 lakhang thé duoc chon tir Atezolizumab, Avelumab, Durvalumab, BMS-936559,
STI-1014, KNO035, LY3300054, HLX20, SHR-1316, CS1001, MSB2311, BGB-A333,
KI.-A167, CK-301, AK106, AK104, ZKAB0O1, FAZ053, CBT-502, JS003 va CX-072;

[9-1] tAc nhan chi van STING chira hop chét duge biéu dién bang cong thirc chung (1),
cong thire chung (IT) hodc cong thire chung (I1I), N-oxit cuia chung, tién thubc cua chung,
mubi duoc dung ctia ching hoic solvat cua ching lam thanh phan hoat tinh;

[9-2] tac nhan chi van STING chua hop chét duoc biéu dién bang cong thirc chung (I-
1), cong thirc chung (II-1) hodc cong thitc chung (III-1), N-oxit ctia ching, mudi duoc
dung cua ching hodc solvat cia chung lam thanh phan hoat tinh;

[10-1] chét gdy cam tng sin xuét IFN-pB chira hop chét duge biéu dién bang cong thirc
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chung (I), cdng thic chung (IT) hodc cong thire chung (III), N-oxit cua ching, tién thube
clia chiing, mudi duoc dung ctia chiing hogc solvat cuia chung lam thanh phan hoat tinh;

va

[10-2] chét gdy cam Ging san xudt IFN-B chira hop chét duge biéu din bang cong thirc
chung (I-1), cong thirc chung (II-1) hodc cdng thirc chung (III-1), N-oxit cia ching,

mubi duoc dung cia ching hodc solvat cia chiing 1am thanh phan hoat tinh.
Hiéu qua dat dugc cua sang ché

Do hop chét theo sang ché ¢6 hoat tinh chu van d6i v6i STING, n6 c6 thé dugce
st dung lam thanh phén hoat tinh cua tdc nhan dé ngdn chén sy tién trién, dé ngan chdn

su tai phéat va/hodc diéu tri ung thu hozc bénh truyén nhiém.
MO ta vin tit cac hinh vé

Fig.1 thé hién hoat tinh chéng khéi u ctia hop chét theo sang ché (hop chét duge
thé hién trong Vi du 1) trong md hinh khéi u du6i da mang dong té bao ung thu rudt két
MC38 & chudt. Chat dn thube va hop chét theo séng ché (n=6) dwgc ding lan lugt trong
7 ngay sau khi cay ghép MC38, va sy thay dbi & thé tich khdi u dugc do lién tuc cho dén
26 ngay sau khi ciy ghép.

Fig.2 thé hién hoat tinh chéng khéi u ctia hop chét theo sang ché (mdi hop chat
thé hién trong cic Vi du 10, 10 (1) va 10 (2)) trong mo hinh khéi u dudi da mang dong
té bao ung thu rudt két MC38 & chuot. Chét din thudc va cac hop chit theo sang ché
(n=8) dugc dung lan luot trong 7 ngay sau khi chy ghép MC38, va su thay d6i & thé tich
khéi u duge do lién tuc cho dén 28 ngay sau khi ciy ghép.

Fig.3 thé hién hoat tinh chéng khéi u ctia cac hop chét theo sang ché (mdi hop
chét dugc thé hién trong céc Vi du tir 10 (3) dén 10 (6)) trong mé hinh khoi u duéi da
mang dong té bao ung thu rudt két MC38 & chudt. Chéat dan thudc va cac hop chat theo
sang ché (n=6) dugc ding lan luot trong 8 ngay sau khi ciy ghép MC38, va su thay do6i
trong thé tich khéi u duge do lién tuc cho dén 30 ngay sau khi cdy ghép.

MG ta chi tiét sang ché

Theo sang ché, cac vi du vé “nguyén tir halogen” bao gdm nguyén tir flo, nguyén
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tir clo, nguyén tir brom va nguyeén tir iot.

Theo sang ché, cac vi du vé “nhém C1-4 alkyl” bao gdbm nhém metyl, nhém
etyl, nhom n-propyl, nhém isopropyl, nhém n-butyl, nhém isobutyl, nhom sec-butyl va
nhom tert-butyl.

Theo sang ché, cac vi du vé& “nhém C1-5 alkyl” bao gdm nhém metyl, nhém
etyl, nhom n-propyl, nhom isopropyl, nhém n-butyl, nhém isobutyl, nhém sec-butyl,
nhém fert-butyl, nhom pentyl, nhom isopentyl va nhém 2,3-dimetylpropyl.

Theo sang ché, “nhém C1-3 alkylen” 1a nhém metylen, nhoém etylen hodc nhom
propylen.

Theo sang ché, cac vi du vé “nhém C1-4 alkoxy group” bao gdm nhém metoxy,
nhém etoxy, nhém n-propoxy, nhém isopropoxy, nhém n-butoxy, nhém isobutoxy,

nhom sec-butoxy va nhoém fert-butoxy.

Theo sang ché, cac vi du vé “nhém C1-4 haloalkyl” bao gém nhém flometyl,
nhém clometyl, nhém brommetyl, nhém iotmetyl, nhém diflometyl, nhom triflometyl,
nhém 1-floetyl, nhom 2-floetyl, nhém 2-cloetyl, nhom pentafloetyl, nhém 1-flopropyl,
nhém 2-clopropyl, nhém 3-flopropyl, nhom 3-clopropyl, nhém 4,4,4-triflobutyl va

nhom 4-brombutyl va nhém tuong tu.

Theo sang ché, cac vi du vé “nhom Cl-4 haloalkoxy” bao gdbm nhém
triflometoxy, nhom triclometoxy, nhom clometoxy, nhém brommetoxy, nhom
flometoxy, nhdm iotmetoxy, nhom diflometoxy, nhém dibrommetoxy, nhom 2-cloetoxy,
nhéom 2,2,2-trifloetoxy, nhoém 2,2,2-tricloetoxy, nhom 3-brompropoxy, nhém 3-
clopropoxy, nhém 2,3-diclopropoxy va nhém tuong tu.

Theo sang ché, cac vi du vé “nhéom C3-6 xycloalkyl” bao gébm nhom
xyclopropyl, nhom xyclobutyl, nhém xyclopentyl va nhém xyclohexyl.

Theo sang ché, cac vi du vé& “nhém C3-7 xycloalkyl” bao gdbm nhom
xyclopropyl, nhom xyclobutyl, nhém xyclopentyl, nhém xyclohexyl va nhom
xycloheptyl.

Theo sang ché, cic vi du vé “nhém C3-7 xycloalkylen” bao gdbm nhém
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xyclopropylen, nhém xyclobutylen, nhém xyclopentylen, nhém xyclohexylen va nhom

xycloheptylen.

Theo sang ché, cac vi du vé “nhom Cl1-4 alkoxycarbonyl” bao gdbm nhém
metoxycarbonyl, nhém  etoxycarbonyl, nhém  n-propoxycarbonyl,  nhoém
isopropoxycarbonyl, nhém n-butoxycarbonyl, nhém isobutoxycarbonyl, nhém sec-

butoxycarbonyl, va nhom tert-butoxycarbonyl.

Theo séng ché, cic vi du vé “vong cacbon don vong C5-6” bao g6m
xyclopentan, xyclohexan, xyclopenten, xyclohexen, xyclopentadien, xyclohexadien,

benzen va dang tuong tu.

Theo sang ché, cac vi du vé “yvong don co tur 5 dén 7 canh” bao gém xyclopentan,
xyclohexan, xyclopenten, xyclohexen, xyclopentadien, xyclohexadien, benzen,
xycloheptan, xyclohepten, xycloheptadien, pyrol, oxazol, isoxazol, thiazol, isothiazol,
pyrolin, pyrolidin, dihydrooxazol, tetrahydrooxazol, dihydroisoxazol,
tetrahydroisoxazol, dihydrothiazol, tetrahydrothiazol, dihydroisothiazol,
tetrahydroisothiazol, imidazol, pyrazol, furazan, oxadiazol, thiadiazol, imidazolin,
imidazolidin, = pyrazolin,  pyrazolidin, dihydrofurazan,  tetrahydrofurazan,
dihydrooxadiazol, tetrahydrooxadiazol, dihydrothiadiazol, tetrahydrothiadiazol, triazol,
triazolin, triazolidin, tetrazol, tetrazolin, tetrazolidin, furan, dihydrofuran,
tetrahydrofuran, oxolan, dioxolan, thiophen, dihydrothiophen, tetrahydrothiophen,
dithiolan, pyridin, oxazin, thiazin, dihydropyridin, tetrahydropyridin, piperidin,
dihydrooxazin, tetrahydrooxazin, dihydrothiazin, tetrahydrothiazin, morpholin,
thiomorpholin, pyrazin, pyrimidin, pyridazin, oxadiazin, thiadiazin, dihydropyrazin,
tetrahydropyrazin, piperazin, dihydropyrimidin, tetrahydropyrimidin,
perhydropyrimidin,  dihydropyridazin, tetrahydropyridazin, perhydropyridazin,
dihydrooxadiazin, tetrahydrooxadiazin, dihydrothiadiazin, tetrahydrothiadiazin, pyran,
dihydropyran, tetrahydropyran, oxothian, dioxothian, oxathian, dioxan, thiopyran,
dihydrothiopyran, tetrahydrothiopyran, dithian, azepin, diazepin, oxepin, thiepin,
oxazepin, oxadiazepin, thiazepin, thiadiazepin, dihydroazepin, tetrahydroazepin,

perhydroazepin, dihydrodiazepin, tetrahydrodiazepin, perhydrodiazepin,
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dihydrooxepin, tetrahydrooxepin, perhydrooxepin, dihydrothiepin, tetrahydrothiepin,
perhydrothiepin, dihydrooxazepin, tetrahydrooxazepin, perhydrooxazepin,
dihydrooxadiazepin, tetrahydrooxadiazepin, perhydrooxadiazepin, dihydrothiazepin,
tetrahydrothiazepin, perhydrothiazepin, dihydrothiadiazepin, tetrahydrothiadiazepin,

perhydrothiadiazepin va dang tuong tu.

Theo sang ché, cac vi du vé “vong doi co tir 8 dén 10 canh” bao gdbm pentalen,
perhydropentalen, inden, perhydroinden, indan, azulen, perhydroazulen, naphthalen,
dihydronaphthalen,  tetrahydronaphthalen,  perhydronaphthalen,  thienopyrazol,
thienoimidazol, pyrazolothiazol, indol, isoindol, indolizin, benzofuran, isobenzofuran,
benzothiophen, isobenzothiophen, indazol, purin, benzoxazol, benzothiazol,

benzimidazol, imidazopyridin, benzofurazan, benzothiadiazol, benzotriazol, indolin,

isoindolin, dihydrobenzofuran, perhydrobenzofuran, dihydroisobenzofuran,
perhydroisobenzofuran, dihydrobenzothiophen, perhydrobenzothiophen,
dihydroisobenzothiophen, perhydroisobenzothiophen, dihydroindazol,

perhydroindazol, ~dihydrobenzoxazol, perhydrobenzoxazol, —dihydrobenzothiazol,
perhydrobenzothiazol, dihydrobenzoimidazol, perhydrobenzoimidazol, dioxaindan,
benzodithiolan, dithianaphthalen, quinolin, isoquinolin, quinolidin, phthalazin, pteridin,
naphthyridin,  quinoxalin, quinazolin,  xinolin, chromen, dihydroquinolin,
tetrahydroquinolin, ~perhydroquinolin, ~dihydroisoquinolin, tetrahydroisoquinolin,
perhydroisoquinolin, dihydrophthalazin, tetrahydrophthalazin, perhydrophthalazin,
dihydronaphthyridin, tetrahydronaphthyridin, perhydronaphthyridin,
dihydroquinoxalin, tetrahydroquinoxalin, perhydroquinoxalin, ~dihydroquinazolin,
tetrahydroquinazolin, ~ perhydroquinazolin,  dihydroxinolin,  tetrahydroxinolin,
perhydroxinolin, benzooxathian, dihydrobenzoxazin, dihydrobenzothiazin,

pyrazinomorpholin, benzodioxan, chroman, benzodithian va dang tuong tu.

Theo sang ché, cac vi du vé “dj vong don vong co tr 5 dén 6 canh chira tir 1 dén
4 nguyén tir khac loai dugc chon tir nguyén tir oxy, nguyén ti nito va nguyén tir luu
huynh” bao gdbm pyrol, oxazol, isoxazol, thiazol, isothiazol, pyrolin, pyrolidin,
dihydrooxazol, tetrahydrooxazol, dihydroisoxazol, tetrahydroisoxazol, dihydrothiazol,

tetrahydrothiazol, dihydroisothiazol, tetrahydroisothiazol, imidazol, pyrazol, furazan,
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oxadiazol, thiadiazol, imidazolin, imidazolidin, pyrazolin, pyrazolidin, dihydrofurazan,
tetrahydrofurazan,  dihydrooxadiazol,  tetrahydrooxadiazol,  dihydrothiadiazol,
tetrahydrothiadiazol, triazol, triazolin, triazolidin, tetrazol, tetrazolin, tetrazolidin, furan,
dihydrofuran, tetrahydrofuran, oxolan, dioxolan, thiophen, dihydrothiophen,
tetrahydrothiophen,  dithiolan,  pyridin,  oxazin, thiazin, dihydropyridin,
tetrahydropyridin, piperidin, dihydrooxazin, tetrahydrooxazin, dihydrothiazin,
tetrahydrothiazin, morpholin, thiomorpholin, pyrazin, pyrimidin, pyridazin, oxadiazin,
thiadiazin, dihydropyrazin, tetrahydropyrazin, piperazin, dihydropyrimidin,
tetrahydropyrimidin, perhydropyrimidin, dihydropyridazin, tetrahydropyridazin,
perhydropyridazin,  dihydrooxadiazin, tetrahydrooxadiazin,  dihydrothiadiazin,
tetrahydrothiadiazin, pyran, dihydropyran, tetrahydropyran, oxothian, dioxothian,
oxathian, dioxan, thiopyran, dihydrothiopyran, tetrahydrothiopyran, dithian va dang

tuong tu.

Theo séng ché, cac vi du vé "di vong thom don vong co tu 5 dén 6 canh chua tir
1 dén 4 nguyén tir khac loai dugce chon tr nguyén tir oxy, nguyén tir nito va nguyén ti
Iuu huynh" bao g@)m pyrol, imidazol, triazol, tetrazol, pyrazol, furan, thiophen, oxazol,
isoxazol, thiazol, isothiazol, furazan, oxadiazol, thiadiazol, pyridin, pyrazin, pyrimidin,

pyridazin va dang tuong tu.

Theo sang ché, cac vi du vé “di vong chira nito thom don vong ¢6 tir 5 dén 6
canh chira tir 1 dén 4 nguyén tir nito va khong c6 bat ky nguyén tir khac loai khac” bao
gdm pyrol, imidazol, triazol, tetrazol, pyrazol, pyridin, pyrazin, pyrimidin, pyridazin va

dang tuong tu.

Theo sang ché, cac vi du vé “di vong khong thom don vong co tir 3 dén 7 canh”
bao gém oxiran, aziridin, thiiran, azetidin, oxetan, thietan, pyrolin, pyrolidin,
imidazolin, imidazolidin, triazolin, triazolidin, tetrazolin, tetrazolidin, pyrazolin,
pyrazolidin, dihydrofuran, tetrahydrofuran, dihydrothiophen, tetrahydrothiophen,
dihydrooxazol, tetrahydrooxazol, dihydroisoxazol, tetrahydroisoxazol, dihydrothiazol,
tetrahydrothiazol, dihydroisothiazol, tetrahydroisothiazol, dihydrofurazan,
tetrahydrofurazan,  dihydrooxadiazol,  tetrahydrooxadiazol,  dihydrothiadiazol,
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tetrahydrothiadiazol, oxolan, dioxolan, dithiolan, pyran, thiopyran, oxazin, oxadiazin,
thiazin, thiadiazin, dihydropyridin, tetrahydropyridin, piperidin, dihydropyrazin,
tetrahydropyrazin, piperazin, dihydropyrimidin, tetrahydropyrimidin,
perhydropyrimidin,  dihydropyridazin, tetrahydropyridazin, perhydropyridazin,
dihydropyran, tetrahydropyran, dihydrothiopyran, tetrahydrothiopyran, dihydrooxazin,
tetrahydrooxazin, dihydrooxadiazin, tetrahydrooxadiazin, dihydrothiazin,
tetrahydrothiazin, dihydrothiadiazin, tetrahydrothiadiazin, morpholin, thiomorpholin,
oxothian, dioxothian, oxathian, dioxan, dithian, azepin, diazepin, oxepin, thiepin,
oxazepin, oxadiazepin, thiazepin, thiadiazepin, dihydroazepin, tetrahydroazepin,
perhydroazepin, dihydrodiazepin, tetrahydrodiazepin, perhydrodiazepin,
dihydrooxepin, tetrahydrooxepin, perhydrooxepin, dihydrothiepin, tetrahydrothiepin,
perhydrothiepin, dihydrooxazepin, tetrahydrooxazepin, perhydrooxazepin,
dihydrooxadiazepin, tetrahydrooxadiazepin, perhydrooxadiazepin, dihydrothiazepin,
tetrahydrothiazepin, perhydrothiazepin, dihydrothiadiazepin, tetrahydrothiadiazepin,

perhydrothiadiazepin va dang tuong tu.

Trong ban mé ta cia sang ché, cac vi du vé “nhom gdc tu do tao ra hop chit
duoc biéu dién bang cong thirc chung (I), N-oxit ctia chiing, mudi duge dung ctia chiing
hodc solvat ciia chung, do két qua cua sy phan hiy in vivo” bao gdm nhom duge xac
dinh 1a R*},

Vong A trong cong thitrc chung (I), (I-1), (II) hodc (II-1) theo sang ché t6t hon
la di vong thom don vong c6 tur 5 dén 6 canh chua tir 1 dén 4 nguyén tir khéc loai dugc
chon tir nguyén tir oxy, nguyén tit nito' va nguyén tr luu huynh, t6t hon nira 1a pyrazol,
triazol (vi du, 1,2,3-triazol va 1,2,4-triazol), tetrazol, oxazol, isoxazol, imidazol, thiazol
hodc isothiazol, va tot hon thém nita 13, pyrazol, khi Vong B trong cong thirc chung (1)
hodc (I-1) theo sang ché t6t hon 1a (i) vong cacbon don vong C5-6 hodc (ii) di vong don
vong ¢o tir 5 dén 6 canh chira tir 1 dén 4 nguyén tir khac loai dugc chon tir nguyén tir

oxy, nguyén ti nito va nguyén tr luu huynh, va t6t hon nita 1a benzen.

Hon nita, Z trong cong thirc chung (I) hodc (I-1) theo sang ché t6t hon 12 nguyén

ter oxy, Y tét hon 1a -CH=, va X t6t hon 1a nguyén ti nito.

34



48872 35/116

L? trong cong thirc chung (I) hodc dang tuong tu, cdng thic (Ib), cong thic
chung (I-1) hodc dang tuwong tu hodc cong thirc (Ib-1) theo sdng ché t6t hon 1a lién két
hodic nhom C1-3 alkylen, va tét hon nita 13, lién két, va L' tot hon 14 -O-, -CONH-, -CO-
, -CO»-, -S-, -SO»- hoic -SO-, va tét hon nita 13 -CONH- (mién 1a phia trai ctia nhém
duoc lién két véi Vong B), -CO-, -CO»-, -S-, -SO»- hodc -SO-, R! tét hon 1 nguyén tir
hydro, nhém hydroxyl, nhém C1-4 alkyl hodc nhom carboxy, t6t hon nita 1a nguyén tir
hydro hodc nhém C1-4 alkyl, va t6t hon thém nira 1a nguyén tir hydro, nhém metyl,
nhém etyl hodc nhém n-propyl, R? va R2¢ lan luot t6t hon 1a nhém nitro va NR*R? va
NR2R2¢, 6t hon nita 12 nhém amino, va R? t6t hon 1a nguyén tir hydro, nguyén tir

halogen hodc nhom hydroxyl, va t6t hon nita 1a nguyén tir halogen.

trong cong thirc chung (I) hodc dang twong tu, cong thirc (Ib), cong thirc chung
(I-1) hodc dang twong tu hodc cong thirc (Ib-1) theo sang ché, m tot hon 13 1 va p va pa
t6t hon 1a khéng hodc 1, va tét hon nira 1a khong. Trong cong thirc (Ib) hodc (Ib-1) hodc
cong thue chung (I1), (II-1), (IIT) hodc (III-1) theo sang ché, n tt hon 1a 2 hogc 1.

R2 R va R® trong cong thire chung (I) hodc dang tuong tu theo sdng ché tdt
hon 14 cac nguyén tr hydro, va R, R* va R® trong cong thitrc chung (I-1) hodc dang
tuong tu t6t hon 1a cic nguyén tit hydro hoic nhém phosphonooxyalkyl, va nhom
phosphonooxyalkyl tdt hon 1a -CH,OP(=0)(OH),, -CHCH3;OP(=0)(OH), hodc -
CH,OP(=0)(OH)(OCH20CO,CH(CH3),), va tdt hon nita 1a -CH,OP(=0)(OH),. Tuy
nhién, hai hodc nhiéu R 24, R va R® khong dong thoi 1a nhém phosphonooxyalkyl.

W trong cong thic (Ib), cong thire (Ib-1), cong thirc chung (II), cong thirc chung
(II-1), cong thirc chung (IIT) hodc cong thire chung (I1I-1) theo sang ché t6t hon 1a -CH=
va V t6t hon la -CH=.

U trong cong thire (Ib), cong thue (Ib-1), cong thitc chung (II) hodc cong thirc
chung (II-1) theo sang ché tét hon 1a nguyén tir cacbon.

T trong cong thuc chung (I), (I-1), (II) hodc (II-1) theo sang ché t6t hon 1a
nguyén tr nito.

Hop chét duoc biéu dién bang cong thiic chung (I) theo séng ché, N-oxit cua

chung, tién thubc cia ching, mudi dugc dung cla ching hoic solvat ctia chung t6t hon
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1a hop chit dugc biéu din bang cong thirc chung (I1), N-oxit ciia ching, tién thudc ciia
chung, mudi dugc dung ctia chung, hodc solvat ctia ching, t6t hon nita 12 hop chét duge
biéu di®n biang cong thirc chung (III), N-oxit cta ching, tién thudc cia chung, mubi

duoc dung cta chung hodc solvat cua ching.

Hon nita, cac hop chét dugc biéu dién bang cdng thirc chung (1), cdc N-oxit clia
chuing, cac tién thudc cua ching, cac mubi dugc dung ctia chung, hodc cic solvat cia
ching dugc uu tién, vi du, cac hop chét tir (1) dén (35) dugc mo ta & muc [26] néu trén,
céc N-oxit cua chiing, c4c tién thube cla ching, mudi duoc dungs ciia chung, hodc céc

solvat cua chung.

Ngoai ra, hop chét duoc biéu din bang cong thirc chung (I-1) theo sang ché, N-
oxit ciia chung, mudi duge dung cua ching hodc solvat ctia chiing t6t hon 1a hop chét
duoc biéu dién bang cong thirc chung (II-1), N-oxit cua chung, mudi duoc dung cla
chiing hodc solvat cua ching, t6t hon nita 13 hop chét duoc biéu dién bang cong thirc

chung (III-1), N-oxit ciia ching, mubi duoc dung cua chung hodc solvat cia ching.

Hon nita, cac hop chat duge biéu dién bing cong thirc chung (I-1), cac N-oxit
cua chuing, cac mubi dugc dung ctia ching, hodc cac solvat ctia chiing dugc wu tién, vi
du, cac hop chét tir (1) dén (44) duge mo ta & muc [1-33] néu trén, cdc N-oxit cua ching,
cac mudi duoc dung cua chung, hodc céc solvat cuia chung. Hon nira, cac solvat cua cac
hop chit dugc mé ta & muc [1-33] néu trén tot hon 1a céc hydrat cia céc hop chét tir (1)
dén (44) dugc md ta & muc [1-33] néu trén hodc cac mubi duoc dung cia chung (vi du,

cac mudi kim loai kiém (vi du, muoi lithi, mudi natri va mudi kali, v.v.)).
Céc chat dong phan

Trir khi ¢6 quy dinh khac dugc néu trong sang ché, cac vi du vé chit dong phan
bao gbm tat ca cac chét ddng phan. Vi dy, nhém alkyl bao gbm cac alkyl mach thang va
mach nhanh. Hon nita, cac chét ddng phan hinh hoc (dang E, dang Z, dang cis, dang
trans) & dang céc lién két doi, vong va vong ngung tu, cic chét ddng phan quang hoc do
su ¢4 mat cia nguyén tir cacbon bat dbi xung va dang tuong tu (R, dang S, c4u hinh a,
B, cac chat ddng phan ddi quang, cac chat dong phan khong d6i quang), cac chét nén
hoat dong quang hoc c¢6 hoat tinh quang hoc (cac chét déng phan D, L, d, 1), cac chét
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nén phan cuc (cac chat nén phan cuc cao, cac cht nén phan cuc thap) bang cach phan
tach sic ky, cac hop chit can bang, cac chét ddng phan quay, va cdc hon hop cia ching
& ty 18 bat ky, cac hdn hop raxemic, tat ca dugc bao gdm trong sang ché. Ngoai ra, sang
ché ciing bao gdm tat ca cac chét dong phan do cac dong phan hd bién.

Hon nita, cac chit déng phan quang hoc theo sang ché khong bi gi6i han &
nhitng chét tinh khiét 100%, va c6 thé chira cac chit ddng phan quang hoc khac c6 do
tinh khiét nh hon 50%.

Theo sang ché, trir khi c¢6 quy dinh khéc di dugc néu, rd rang d6i voi ngudi c6

hidu biét trung binh v& linh vuc k¥ thuat ndy , cac ky hiéu:

J
N
N
N
S
N
N

thé hién 1a nhém duoc nodi véi phia con lai ciia bé mat gidy (ma la, cau hinh sap xép a),

/

thé hién 1a nhém dugc ndi véi phia trude cia bé mét giay (ma la, cau hinh sap xép B),

/

thé hién 1a n6 1a cAu hinh o, cAu hinh B hodic hdn hop ciia ching & ty 18 bat ky, va
1a lién két don hodc lién két doi.
Cac dang N-oxit

Hop chit duge biéu dién bang cong thie chung (I) hodc dang twong tu hoic
codng thac chung (I-1) hodc dang tuong tu co thé dugc chuyén hoa thanh dang N-oxit
cta chung bing phuong phap da biét. Dang N-oxit ¢6 nghia 12 hop chét dugc biéu dién
bang cdng thirc chung (I) hodc dang twong tu hodc cong thirc chung (I-1) hodc dang
twong tw ma trong d6 nguyén tir nito bi oxy hoa. Hon nita, dic dang N-oxit ¢ thé tro
thanh céc tién thudc cia ching, cac mubi dugc dung cua chung hodc céc solvat cua
ching, nhu dugc mo ta trong muc Cac tién thudc duéi day, muc Céc mudi dudi day va
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muc Céc solvat dudi day.
Céc tién thude

Hop chét dugc biéu dién bang cong thirc chung (1) hodc dang tuong tw hodc N-
oxit ctia chung c6 thé dugc chuyén héa thanh tién thudc cua ching bang phuong phap
da biét. Tién thude 12 hop chit ma duoc chuyén hoa thanh, vi du, hgp chét dugc biéu
dién biang cong thirc chung (I) hodc dang twong ty hodc dang N-oxit ctia ching bing
phan ung voi cac enzym hodc axit da day hodc dang twong tu in vivo. Vi du, hop chét
duge bidu dién bing cong thic chung (I-1) hodc dang twong tu hodc N-oxit cua chung
ma trong d6 bat ky mot trong sb R2, R% va R% [a R™ néu trén ¢6 thé duoc dung lam
tién thubc cua hop chit duoc biéu dién bang cong thirc chung (I) hoic dang tuwong tu
hoic dang N-oxit cia chung, va cac tién thudc dwoc wu tién, vi du, cac hop chit trong
cac muc (14), (18), (19), (32), (37) dén (39), (41) va (42) dugc mo ta trong muc [1-33]
néu trén. Céc tién thudc ctia cac hop chét duoc biéu dién bang cong thirc chung (I) hodc
dang N-oxit cua ching c6 thé duoc thay doi thanh hop chét tuong Gmg biéu dién bing
cong thirc chung (I) hodc dang twong tu hodc N-oxit ctia chung dudi cac diéu kién sinh
ly nhu dugc md ta trong Hirokawa Shoten, 1990, "Development of Pharmaceuticals",

Volume 7, "Molecular Design," trang 163-198.

Céac vi du vé céc tién thudc khéac cua hop chét dugc bidu dién bang cong thirc
chung (I) hodc dang tuong tuy hoac dang N-oxit cua ching bao gbm, trong trudng hop
ma hop chat duoc biéu dién bang cdng thirc chung (I) hodc dang twong tu hodc dang N-
oxit cua ching c6 di vong chira nito thom don vong ¢ tir 5 dén 6 canh chua tir 1 dén 4
nguyén tir nito va khong c¢6 nguyén tir khac loai khac, cac hop chit ma trong d6 nguyén
tlr nito trong di vong chira nito dugc axyl hda, alkyl hoéa hodc phosphoryl hoa (vi du,
hop chéat ma trong d6 nguyén tit nito trong di vong chira nito trong hop chét duoc biéu
dién bang cong thirc chung (I) hodc dang twong tu 12 dugc eicosanoylat héa, alanylat
hoa, pentylaminocarbonylat héa, (5-metyl-2-oxo-1,3-dioxolen-4-yl)metoxycarbonylat
hoa, tetrahydrofuranylat hoa, pyrolidylmetylat hoda, pivaloyloxymetylat hoa,
axetoxymetylat hoa hodc zerz-butylat héa v.v.), trong trurdng hgp ma hop chat duogc biéu

dién bang cong thic chung (I) hodc dang twong ty ¢6 nhém amino, cac hop chit ma
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trong d6 nhém amino dugc axylat hoa, alkylat héa hodc phosphorylat hoa (vi du, hop
chit ma trong d6 nhém amino trong hop chét duoc biéu dién bang cong thirc chung (I)
hodc dang tuong tu dugc eicosanoylat hoa, alanylat héa, pentylaminocarbonylat hoa,
(5-metyl-2-0x0-1,3-dioxolen-4-yl)metoxycarbonylat hoa, tetrahydrofuranylat hoa,
pyrolidylmetylat hoa, pivaloyloxymetylat hoa, axetoxymetylat hoa hoac feri-butylat
hoéa, v.v.), trong truong hgp ma hop chét duoc biéu dién bang cong thirc chung (I) hoic
dang tuong tu ¢ nhom hydroxyl, cac hop chét ma trong d6 nhém hydroxyl dugc axylat
hoa, alkylat hoa, phosphorylat héa hodc borat hoa (vi du, hop chit ma trong d6 nhom
hydroxyl trong hop chat dugc biéu dién bang cong thirc chung (I) hoic dang twong tu
duoc axetylat hoa, palmitoylat hoa, propanoylat hda, pivaloylat hoa, suxcinylat hoa,
fumarylat hoa, alanylat hoa hodc dimetylaminometylcarbonylat hoa, v.v.), va trong
truomg hop ma hop chat duge biéu dién bang cong thirc chung (I) hodc dang twong tu
¢6 nhém carboxy, cac hop chit ma trong dé nhom carboxy dugc este hoa hodc amidat
hoéa (vi du, hop chit ma trong d6 nhém carboxy ctia hop chét dugc biéu dién bang cong
thire chung (I) hodc dang tuwong tu dugc etyleste hda, phenyleste hoa, carboxymetyleste
hoa, dimetylaminometyleste hoa, pivaloyloxymetyleste hoa, 1-
{(etoxycarbonyl)oxy }etyleste hoa, phthalidyleste hoa, (5-metyl-2-0xo0-1,3-dioxolen-4-
yl)metyleste hda, 1-{[(xyclohexyloxy)carbonyl]oxy }etyleste h6a hodc metylamidat hoa
v.v.) va twong tw. Cac hop chit nay ban than né c6 thé duogc tao ra bang phwong phap da
biét. Ngoai ra, tién thube cua hop chét dugc biéu dién bang cong thirc chung (I) hoic
dang twong tuy hodc dang N-oxit cia ching co thé tré thanh mubi duoc dung cua chung
hodc solvat cia chung, nhu dugc mo ta trong muc Cac mudi dudi diy va muc Cac solvat
duéi day.

Céac mudi

Hop chit duoc biéu dién bang cong thire chung (I) hodc dang tuong tw, N-oxit
ctia chung hoic tién thudc ciia chiing va hop chat dugc biéu dién bang cong thic chung
(I-1) hoac dang tuong tu hodc N-oxit cua ching co thé dugc chuyén héa thanh mudi
dugc dung twong ing bang phwong phap da biét. O ban mé ta nay, cac vi du vé cac mudi
duge dung bao gdm muébi kim loai kiém (vi dy, mudi lithi, mudi natri va mudi kali, v.v.),

mudi kim loai kiém thd (vi du, mudi canxi, mudi magie va mudi bari, v.v.) , mudi amoni,
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mudi amin hitu co (vi du, mudi amin béo (vi du, mudi metylamin, mudi dimetylamin,
mudi xyclopentylamin, mudi trimetylamin, mudi trietylamin, mudi dixyclohexylamin,
mubi monoetanolamin, mudi dietanolamin, mudi trietanolamin, mubi procain, mudi
meglumin, mudi tris(hydroxymetyl)aminometan, va mubi etylendiamin, v.v.), mudi
aralkylamin (vi du, mubi benzylamin, mudi phentylamin, mubi N, N-
dibenzyletylendiamin va mubi bentamin, v.v.), mudi amin thom di vong (vi du, mudi
piperidin, mubi pyridin, mudi picolin, mudi quinolin va mubi isoquinolin, v.v.), mudi
amoni bac bdn (vi du, mubi tetrametylamoni, mubi tetraetylamoni, mudi
benzyltrimetylamoni, mudi benzyltrietylamoni, mudi benzyltributylamoni, mudi
metyltrioctylamoni va mudi tetrabutylamoni, v.v.), mudi axit amin bazo (vi du, mudi
arginin, mudi lysin, v.v.) va c4c mudi N-metyl-D-glucamin, v.v.), mudi cong axit (vi du,
mudi axit vo co (vi du mudi hydroclorua, mudi hydrobromua, mudi hydroiodua, sulphat,
phosphat va nitrat v.v.) va mudi axit hitu co (vi dy, axetat, trifloaxetat, lactat, tartrat,
oxalat, fumarat, maleat, benzoat, xitrat, metansulfonat, etansulfonat, benzensulfonat,
toluensulfonat, isethionat, glucuronat va gluconat, v.v.), v.v.) va dang tuong tu. Mudi

dugc dung t6t hon 12 hoa tan trong nudc.

Cu thé 13, trong sb cac hop chét dugc biéu dién bing cong thirc chung (I-1) hodc
dang twong tw ma trong d6 bit ky mot trong sé R, R* va R® la nhom
phosphonooxyalkyl dugc néu trén, cic vi du vé c4c nhom nay ma tao thanh mubi ciing
v6i nhém bao gém mudi kim loai kiém dugc néu trén, mubi kim loai kiém thd dugc néu
trén, mudi magie, mudi k&m, mubi amoni, mudi amin hitu co va dang tuong tu, va trong
s cac mudi nay, mudi kim loai kiém t&t hon 12 mudi natri va mudi kali, mudi kim loai
kidm thé tét hon 1a mubi canxi, va mubi amin hitu co tot hon 1 mudi axit amin bazo (vi
du, mubi arginin (vi du, mudi L-arginin), mudi lysin (vi dy, mudi L-lysin), v.v.), mudi

meglumin, mudi tris(hydroxymetyl)aminometan va dang tuong tu.
Céc solvat

Hop chét duoc biéu dién bang cong thitc chung (I) hodc dang twong tu, N-oxit
ctia chung, tién thubc ctia chiing hodc mubi duge dung ctia chiing va hop chét dugc biéu

dién biang cong thirc chung (I-1) hodc dang twong tw, N-oxit ciia ching hodc mudi duoc
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dung cua ching cling c6 thé dugc chuyén hoa thanh solvat bang phuong phap da biét.
Solvat t6t hon 1a c6 doc tinh thdp va hoa tan trong nuéc. Céc vi du vé céc solvat thich
hop bao gém solvat v&i dung moi nhu nuge hodc ruou (vi du, etanol v.v.). 0 day, hydrat
¢6 thé 1a ¢ dang, vi du, polyhydrat nhu monohydrat hodc pentahydrat, hodc hydrat thip
nhu hemihydrat. Céc vi du vé céc dang ctia cac hydrat cua hgp chét theo sang ché bao
gdm monohydrat, dihydrat, trihydrat va di- to tri-hydrat. Hon nita, cac vi du vé cac dang
clia cac hydrat nay bao gdm clathrat hydrat. Cac hydrat nay c6 thé thu duoc bang cach
két tiia hop chét duoc biéu didn bang cong thirc chung (I), N-oxit ciia chiing, tién thube
ctia chiing hodc cac mubi duoc dung ctia chiing, hodc hop chét duoc biéu dién bang cong
thirc chung (I-1), N-oxit cua ching hoac mudi duge dung cia ching tur, vi du, dung moi

hitu co chtra nudc.
Chét ddng tinh thé

Hop chét duoc bidu dién bang cong thic chung (I) hodc dang twong tu, N-oxit
cua chung, tién thube cua chung, mudi duogc dung cta chiing hodc solvat cua ching, va
hop chét dugc biéu dién bing cong thirc chung (I-1) hodc dang twong tu, N-oxit cia
chung, mudi duogc dung cta chung, hoac solvat cua ching c6 thé dugc déng két tinh vé6i
tac nhan tao chit ddng tinh th phu hop. Chét ddng tinh thé t6t hon 1a chit dong tinh thé
duge dung ma c6 thé duoc dong két tinh véi tac nhan tao chat dong tinh thé duoc dung.
Chét ddng tinh thé duoc xdc nhan nhu tinh thé ma trong d6 hai hogc nhiéu phan tir dugc
tao thanh bai cac su twong tac gitta cac phan tir khac véi cac lién két ion. Hon nita, chit
ddng tinh thé c6 thé 1a phirc hop cta phén tir trung tinh va mudi. Chéat dong tinh thé c6
thé duoc didu ché bang cac phuong phép da biét, vi du, bang cach két tinh néng chay,
t4i két tinh tir dung méi hodc bang cach nghién vat ly cac thanh phan vé6i nhau. Cac vi
du vé céc tac nhan tao chét d(‘)ng tinh thé phu hgp bao gém cac tac nhan dugc mo ta
trong W02006/007448, nhu axit 4-aminobenzoic, 4-aminopyridin, adenin, alanin, axit

axetylsalixylic va dang tuong tu.
Céc chat ddng vi phong xa

Hop chét dugc biéu dién bang cong thic chung (I) hodc dang tuong tw, N-oxit
ctia chung, tién thudc cua ching, mudi duge dung ctia ching hodc solvat ctia chung va
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hop chét dugc biéu dién bang cong thirc chung (I-1) hodc dang tuong tu, N-oxit cta
chung, mudi duoc dung ctia chiing hoic solvat clia ching c6 thé dugc danh dau bing
ddng vi hodc dang twong tu (vi du, 2H, *H, 'C, 13C, 1*C, >N, BN, 150, "0, 1*0, ¥*S, 18F,
36C1, 1231, 125, v.v.). Céc vi du bao gdm hop chat ma trong do tit ca hozic mot phan cac
nguyén ti hydro ciu thanh mot hodc nhiéu nhém trong sé R, R%, R3, R%, R®, R® va R’
trong cdng thirc chung (I) hodc R, R?, R?, R* R3 R® va R7 trong cong thirc chung (I-
1) duoc thay thé bing cic nguyén tir nu6e ning hodc céc nguyén tir triti, vi du, 4-(4-
amino-2-flo-5-(metoxy-ds)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-amin
va dang twong tw. Theo sang ché, “metyl-ds” va “metoxy-ds” lan luot 13 nhom

triduteriometyl va nhém triduteriometoxy.
Phuong phép san xuat cac hop chat theo sang ché

Hop chit theo sang ché c6 thé duoc san xuét bang cac phwong phap da biét phu
hop, vi du, cdc phuong phap duge mé ta trong Comprehensive Organic Transformations:
A Guide to Functional Group Preparations, 2nd Edition (Richard C. Larock, John Wiley
& Sons Inc, 1999), cac phuong phap dudi day, cac phuong phap thé hién trong phan Vi

du thuc hién sang ché va phuong phap twong trr va sau d6 st dung ching trong t6 hop.

Trong sb cac hop chit duoc biéu dién bang coéng thire chung (I) hodc dang twong
tu, hop chat duoc biéu dién bang cong thirc chung (IV):

(R%)p

(V)

[trong d6, tht ca cac ky hiéu c6 ¥ nghia gidng nhu duge mé ta & trén.] co thé dugc san

xuét bang phuong phap biéu dién bang So d6 Phan tmg 1 duéi day.
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[trong d6, Pg 1a nhoém bao vé dbi v6i nhom amino (vi du, nhém fert-butoxycarbonyl,
nhém benzyloxycarbonyl, nhém fluorenylcarbonyl, nhém ftrityl, nhém o-
nitrobenzensulfenyl hodc nhom axetyl), va mdi R' doc 18p 1a nguyén tir hydro, nhém C1-
5 alkyl, nhém C3-6 xycloalkyl, nhom hydroxyl hodc nguyén tir halogen, & day khi R' la
nhom C1-5 alkyl, hai R' c6 thé tao thanh vong dioxaborolan cting v6i nguyén tir oxy va

nguyén tr boron lién k&, va cac ky hiéu khac c6 y nghia giong nhu duge mo ta & trén. ]

Phéan ung Bit cip 1 trong So dd Phan ung 1 ¢6 thé duogc thuc hién bang phan
ung bét cap Suzuki da biét, vi du, § 0 dén 200 °C, v6i su ¢6 mit hodc Véng mit cua 0,01
dén 100 mol% chat xuc tac paladi (vi du, tetrakistriphenylphosphin paladi,
bis(triphenylphosphin)paladi(IT)diclorua,  tris(dibenzylidenaxeton)dipaladi,  paladi
axetat, paladi axetylaxetonat, [1,1'-bis(diphenylphosphino)ferrocen]diclopaladi
diclometan complex hodc bis[di-terz-butyl(4-dimetylaminophenyl)phosphin]paladi,
v.v.) va 0,01 dén 400 mol% phdi tir phosphin (vi du, triphenylphosphin, tri-tert-
butylphosphin, trixyclohexylphosphin hogc di(1-adamantyl)-n-butylphosphin hoéc

dang twong tu), trong dung mdi hitu co (vi du, diclometan, cloroform, dioxan, etyl
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axetat, metanol, etanol, rugu isopropyl, tetrahydrofuran, dimetylformamit hoac N-
metylpyrolidon, v.v.) riéng 1¢ hodc dung moi dugc tron vOi nude, voi su c6 méat hodc
Véng mat cia 1 dén 10 duong luong cua bazo (vi dy, kali carbonat, natri carbonat, xesi
carbonat, natri hydroxyt, kali hydroxyt, natri phosphat, kali trietylamin phosphat hodc
N, N-diisopropyletylamin hodc dang twong tw), v6i sy ¢6 mat cua 1 dén 10 duong luong

cua chat phan tng axit boric.

Hon nita, Phan ing Bit cap 1 cling co thé dugc thuc hién béng phéan ing bt cap
da biét sir dung chat phan ting hitu co kim loai, vi du, phan g Negishi st dung chét
phan ing kém thay cho chét phan mg axit boric, phan tng Still sir dung chat phan tmg
thiéc thay cho chat phan Gng axit boric, phan ng bit cap Hiyama su dung chét phan
ung silicon thay cho chét phan tmg axit boric, va phan tmg Kumada st dung chét phan
ung Grignard thay cho chat phan g axit boric va chit xuc tac niken thay cho chét xic

tac paladi ciing dugc tién hanh.

Phan tmg Bit cip 2 trong So dd Phan Gmg 1 ciing duge tién hanh bang phan tng
bét cip Suzuki da biét, phan (mg Negishi, phan tng Still, phan g bét cip Hiyama,

phan ing Kumada, hodc phan Gng tuong tu.

Phan tng khit bao vé trong So dd Phan ting 1 ¢6 thé dugc thuc hién bang phan
ung khir bao vé da biét trong cac diéu kién axit, vi du, & 0 dén 100 °C trong dung moi
hitu co (vi du, diclometan, cloroform, dioxan, etyl axetat, metanol, ruou isopropyl,
tetrahydrofuran hodc anisol, v.v.), trong axit hiru co (vi dy, axit axetic, axit trifloaxetic,
axit metansulfonic hodc axit p-tosylic, v.v.) hodc axit vo co (vi du, axit hydrocloric hodc
axit sulfuric, v.v.) hoac hdn hop cua chung (vi dy, hydro bromua/axit axetic V.v.), va véi

su ¢6 mit hodc vang mat cia 2,2,2-trifloetanol.

Hop chét duoc biéu dién bang cong thirc chung (I-1) hodc dang twong tw ma
trong d6 khong trong s6 R?4, R* va R 1a R néu trén c6 thé duoc san xuit bang phuong
phép biéu dién bang So d6 Phan Gmg 1 néu trén.

Hon nita, trong s6 cac hop chét duoc biéu dién bang cong thitc chung (I-1) hodc

dang tuong tu, hop chét dugc bidu dién bang cong thirc chung (V):
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[trong d6, R* 14 -(CR™,){0P(=0)(OR™™),, mdi RF* ddc lap 1a nguyén tir hydro, nhém
C1-4 alkyl, nhém C3-6 xycloalkyl, -(CH2)20OH hoac -CH,OCO>CH(CH3)2 va céc ky
hiéu khac c6 y nghia gidng nhu dugc md ta & trén.] duoc sin xuét bang cach dua hop
chat duoc biéu dién bing cong thirc chung (IV) vao phan tng alkyl héa duéi day, va néu

RFa 14 nhém bao vé, dugce dua vao trong phan ing khir bao vé, néu can.
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[trong do6, X! 1a nguyén tir halogen, va céac ky hiéu khac ¢6 y nghia gidng nhu dugec mod
th & trén.] |
& day, phan ung alkyl hoa la da biét, va vi du, dugc thuc hién bé’mg cach cho
X!(CRF),OP(=0)(ORF*'), phan tng v6i hop chét duoc biéu dién bang cong thirc chung
(IV), trong dung mdi hitu co (vi dy, diclometan, cloroform, dioxan, etyl axetat, metanol,
etanol, rugu isopropyl, tetrahydrofuran, dimetylformamit, N-metylpyrolidon va dimetyl
sulfoxua, v.v.), vOi su ¢6 mat ciia bazo vo co (kali carbonat, natri carbonat, xesi carbonat,
natri hydroxyt hodc kali hydroxyt, v.v.) hodc bazo hitu co (vi du, trietylamin, N, N-
diisopropylamin,  liti  diisopropylamit,  liti ~ bis(trimetylsilyl)amit,  natri
bis(trimetylsilyl)amit, kali bis(trimetylsilyl)amit, tert-butylimino-
tris(dimetylamino)phosphoran, fert-butylimino-tri(pyridino)phosphoran hodc 1,4-

diazabixyclo[2.2.2]octan, v.v.). Hon nita, trong trudng hop ma R’ 1a nhom bao vé, phan
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{mg khir bio vé cia RF* ciing 1 da biét, va vi du, n6 c6 thé dugc thuc hién bang phan
ung khir bao vé da biét trong cac diéu kién axit hodc phan tmg hydro hoa véi swr c6 mat
clia chét xuc tac paladi-carbon hodc dang twong tw. Ngoai ra, trong truong hop ma RF#
1a nhém béo vé, nd twong dwong v6i nhdm bao vé cia nhom hydroxyl, ma cac vi du bao
gdm nhom metyl, nhém trityl, nhom metoxymetyl, nhom l-etoxyetyl, nhoém
metoxyetoxymetyl, nhom 2-tetrahydropyranyl, nhém trimetylsilyl, nhém trietylsilyl,
nhom zert-butyldimetylsilyl, nhém zerz-butyldiphenylsilyl, nhom axetyl, nhom pivaloyl,
nhom benzoyl, nhém benzyl, nhém p-metoxybenzyl, nhom allyloxycarbonyl hodc nhém
2,2.2-tricloetoxycarbonyl hoic dang twong tu. Hon nita, phan (mg hydro héa véi su co
mat cua chit xuc tac paladi-carbon hodc dang twong tir duoc thuc hién, vi du, & nhiét do
trong phong dén 120 °C, trong khi quyén khi hydro cua 1 dén 20 atm, trong dung moi
hitu co (vi du, metanol, etanol, tetrahydrofuran, dioxan, etyl axetat hodc rugu isopropyl,
V.v.), v6i sy c6 mét cua 0,01 dén 100 mol% chét xtc tac (vi du, paladi-carbon, platinum-

carbon, paladi hydroxyt-carbon hodc rhodium-carbon, v.v.).

Hop chét duoc bidu dién bing cong thic chung (IV-4) trong So do Phan tmg 1

¢6 thé duoc san xuit bang phuong phép biéu dién bang So dd Phan tmg 2 sau day.

So do phan tmg 2
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Phan tng liti hoéa trong So dd Phan tmg 2 c6 thé dugc thyc hién biang phwong
phap da biét, vi du, bang cach phan tng bazo (vi dy, liti diisopropylamit, n-butylliti hodc
tert-butylliti, v.v.) trong dung méi hiru co (vi du, tetrahydrofuran, dietylete, dioxan,

diclometan, dicloetan, n-hexan hodc toluen, hodc dung méi dugc tron cua ching, v.v.),
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& -78 °C dén nhiét @6 trong phong, tiép theo bd sung carbon dioxit (vi du, khi carbon

dioxit ho#c da kho, v.v.), va sau d6 phan ung n6 ¢ -78 °C dén nhiét do trong phong.

Phan irng amit hoa trong So d6 Phan tmg 2 ¢6 thé dugc thuc hién bang phuong
phap da biét, vi du, béng cach phan ing no thanh tac nhén halit axit (vi dy, oxalyl clorua
hoic thionyl clorua, v.v.) ¢ -78.°C dén nhiét d6 hoi luu reflux trong dung mdi hitu co (vi
du, cloroform, diclometan, dietylete, tetrahydrofuran hodc dimetoxyetan, v.v.) hodc
trong diéu kién khong c6 dung méi, va sau d6 phan tng halit axit & -78 °C dén nhiét do
hdi luu, véi su bd sung amoniac (vi dy, khi amoniac, nuéc amoniac hodc dung dich
amoniac metanol, v.v.), v6i sy c6 mat hodc véng mat cia bazo (vi du, pyridin,

trietylamin, dimetylanilin hodc N, N-dimetylaminopyridin, v.v.).

Phén tng khtr nuée trong So dd Phan tng 2 ¢ thé duoc thuc hién bang phuong
phap da biét, vi du, bing cach phan (g n6 & -78 °C dén nhiét do hoi luu, v6i sw 6 mit
hoac Véng mit cia dung moi (vi dy, cloroform, diclometan, dietylete, tetrahydrofuran
hodc dimetoxyetan, v.v.), voi sy c6 mdt hodc Véng mat cua bazo (vi dy, pyridin,
trietylamin, dimetylanilin, N, N-dimetylaminopyridin hodc N, N-diisopropyletylamin,
V.v.), VOi sir ¢6 mit cua tac nhan khir nude (vi du, thionylclorua, trifloaxetic anhydrua,
axetic anhydrua, diphosphorus pentoxit hoac mudi ndi

(metoxycarbonylsulfamoyl)trietylamoni hydroxyt, v.v.).

Phan ung thé nucleophilic thom trong So d6 Phan tng 2 ¢6 thé dugc thuc hién
bang phuong phap da biét, vi du, bang cach phan mg n6 & nhiét do phong dén 120 °C,
trong dung méi hitu co (vi du, N, N-dimetylaxetamit, N, N-dimetylformamit,
tetrahydrofuran, axetonitril, 2-propanol hodc dimetyl sulfoxua hodc dung méi dugce tron
cta ching, v.v.), v6i su ¢6 mdt cua 1 dén 10 duong lugng axetoxim va bazo (vi du, zert-
butoxy kali, fert-butoxy natri, kali carbonat, xesi carbonat, natri hydro carbonat hoac

trikali phosphat, v.v.).

Phan tng khtr bdo vé trong So dd Phan tung 2 c6 thé dugc thuc hién bang phuong
phép da biét, vi du, phan tng khir bdo vé trong diéu kién axit. Vi du, né cé thé duoc thuc
hién & 0 dén 100 °C, trong dung mdi hitu co (vi du, diclometan, cloroform, dioxan,
etylaxetat, metanol, rugu isopropyl, tetrahydrofuran hoéc anisol, v.v.), trong dung moi
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hitu co (vi du, axit axetic, axit trifloaxetic, axit metansulfonic hodc axit p-tosylic, v.v.)
hodc axit vd co (vi dy, axit hydrocloric hodc axit sulfuric, v.v.) hoac hdn hop cia chung

(vi du, hydro bromua/axit axetic v.v.) v6i su c6 mdt hoac vang mit 2,2,2-trifloetanol.

Phan tng brom hoa trong So dd Phan Gmg 2 c6 thé duoc thuc hién bang phuong
phép da biét, vi du, n6 co thé dugc thuc hién & -78 °C dén 100 °C, trong dung moi hitu
co (vi dy, diclometan, cloroform, tetrahydrofuran, axetonitril, dioxan, etylaxetat hodc
axit axetic, v.v.), voi sy ¢6 mit hodc vang mit 1 dén 10 duong luong cia tic nhan brom
hoa (vi du, trimetylsilylbromua (TMSBr), bromin, axit hydrobromic hodc phosphorus
tribromua, v.v.) va 0,1 dén 100 mol% chét xtic tac (vi du, dong (II) bromua hodc liti

bromua, v.v.).

Trong cic phan Gng twong Ung trong ban mo ta nay, cac hop chat dugc sir dung
lam nguyén liéu khoi dAu, cac hop chit hodc cac chét phan g s& dugc bd sung, vi du,
hop chét duoc biéu dién bang cong thirc chung (IV-3) hodc cong thirc chung (IV-5) va
hop chét duge sit dung trong phan Gmg alkyl héa hoac So dd Phan tmg 2 da biét hodc c6
thé dugc san xuét theo cac phwong phép da biét hodc cac phuwong phap dugc md ta trong

phén vi du thuc hién sang ché.

Trong s6 cac hop chat dugc str dung theo séng ché, cac hop chét c6 hoat tinh
quang hoc co thé dugc san xuit bang cach sir dung cac nguyén liéu khoi dau hoic cic
chét phan tng c6 hoat tinh quang hoc, bang cach phan giai quang hoc chét trung gian
raxemic va sau do tao thanh hop chét s& duoc st dung theo sang ché, hoic bang cich
phén giai quang hoc hop chéit raxemic. Phuong phép phan giai quang hoc nay la da duoc
biét dén, va vi du, c6 phuong phéap hodc tuong tu dé tao thanh mudi/phirc véi cac hop
chit hoat dong quang hoc khac va tién hanh tai két tinh, va sau d6 c6 1ap hop chat mong

muon hodc tach truc tiép bang cach st dung cot bat doi ximg v.v.

Trong c4c phan (mg twong ing trong ban md ta nay, phan ing bao gbm gia nhiét
¢6 thé duoc tién hanh béng cach st dung bé nuée, bé dau, bé cat hodc 10 vi song, 1 10
rang d6i véi ngudi 6 hiéu biét trung binh trong linh vuc k¥ thuét nay.

Trong cac phan ting twong ung theo sang ché, chét phan tng hd trg pha rin hd

trg polyme phan tir cao (vi du, polystyren, polyacrylamit, polypropylen hodc polyetylen
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glycol, v.v.) c6 thé dugc st dung khi phtt hop.

Trong cac phan tng tuong ung theo sang ché, cac san phidm phan tGng c6 thé
duoc tinh ché bang cac phuong phap tinh ché thong thuong, vi du, cac phwong phéap nhu
chung cét trong 4p sudt hudng hodc ap suit giam, sic ky 1éng hiéu ning cap sir dung
silica gel hoac magie silicat, sdc ky 16p mong, nhya trao ddi ion, nhua chéng mudi hodc
sdc ky cot, rira, tai két tinh va phuong phéap twong ty. Viée tinh ché c6 thé duge thuc
hién biang c4c phan tmg twong tng hoic c6 thé duge thyuc hién sau khi hoan thanh mat

sd phan tng.
boc tinh

Hop chét theo sang ché ¢6 doc tinh du thap va co thé st dung an toan nhu dugc

pham.
Ung dung vao dugc pham

Do hop chit theo sang ché ¢6 hoat tinh cht van di v6i STING, né c6 thé duge
ké don nhu tac nhan hiéu qua dé ngan chan sy tién trién, dé ngan chdn su tai phat hoac

diéu tri ung thu hodc bénh truyén nhiém.

Theo séng ché, cac vi du vé thuét ngit “diéu tri ung thu” bao gém céc liéu phap
(a) d 1am giam su ting sinh cua cac té bao ung thu, (b) dé giam céc tridu chimg bi gay
ra béi ung thu, dé cai thién chit lugng cudce séng ciia bénh nhan mic ung thu, (c) dé
giam liéu lwong cac thude chéng ung thu hodc cac chit bd tro dé tri lidu ung thu khéc
da duoc dung va/hoic (d) dé kéo dai su sdng ctia bénh nhan mac ung thu. va, thuat ngi
“ngan chan su tién trién ciia ung thu” c6 nghia 1a dé tri hodn su tién trién cua ung thu,
dé 8n dinh cac tridu chimg lién quan dén ung thu, va dé dao nguoc su tién trién cta cac
triéu ching. Thuat ngit "ngédn chan su tai phat ctia ung thu" c6 nghia la dé ngan ngira su
tai phat cua ung thu & bénh nhan ma ton thuong do ung thu da dugc hoan toan hodc co

ban loai bo hodc cét b bing liéu phap diéu tri ung thu hodc phiu thuat cit bé ung thur.

Hon nita, theo sang ché, hop chat theo sang ché co thé dugc ké don cho (a) bénh
nhan méic ung thu trong d6 cac hiéu qua tri liéu cla cic thudc chdng ung thu khéc 1a

thiéu hodc khong du, hodc bénh nhin méic ung thu trd nén tdi hon sau khi diéu tri bang

49



48872 50/116

céc thube chbéng ung thu khac, (b) bénh nhan méc ung thu khong thé chita khoi hoic
khong thé cht bé, di can, tai phat, kho chita vi/hode di can xa, (c) bénh nhan mac ung
thu ma TPS hodc CPS 1a 50% hoic 16n hon, 25% hodc 16n hon, 10% hoac 16n hon, 5%
hoic 16n hon, hodc 1% hodc 16n hon, (d) bénh nhén mic ung thu MSI-H hoac dIMMR
(¢) bénh nhan méc u hic sic t6 4c tinh duong tinh véi dot bién BRAF V60OE hodc ung
thu phéi té bao khong nho, (f) bénh nhan méc ung thu dwong tinh v6i dot bién gen EGFR
hodc ung thu duong tinh véi gen dung hop ALK, hodc (g) bénh nhén méc ung thu & mic
dd cao TMB.

Hon nita, mat khac, hop chét theo sang ché ¢6 thé duogc yéu cu dé duogc ké don
cho (a) bénh nhan méc ung thu ma khong duge diéu tri bang cac thubc chdng ung thur
bét ky, (b) bénh nhan mic ung thu trong d6 TPS hodc CPS 1a nhé hon 50%, nh6 hon
25%, nhé hon 10%, nhé hon 5% hodc nhé hon 1%, (c) bénh nhéan méc ung thu khong
6 MSI-H vi/hoic dMMR hoic ¢6 MSI-L, (d) bénh nhan méc u hic sic t6 4c tinh BRAF
V600 kiéu dai hodic ung thu phdi t& bao khéng nho, (¢) bénh nhan mic ung thu phoi té
bao khong nhé am tinh voi dot bién gen EGFR va/hodc 4m tinh v6i gen dung hgp ALK,
hoic (f) bénh nhan méc ung thu & mic do cao TMB .

Hon nita, cling dugc ké don nhu liéu phap bd trg sau phau thuat dé ngan chin
su tai phat hodc su di can sau phau thuat cit bo ung thu hodc nhu liéu phap bd tro trudce

phiu thuét cét bo.

O day, cac vi du vé “cac thubc chdéng ung thu khac” bao gbm cac thubc chéng
ung thu duge liét ké & phan [Té hop va Ché phdm Té hop] dudi ddy, ma 13, céc thude
duoc 14y 1am vi du, 1an lugt, nhu tic nhan alkylat héa, cac ché pham platin, cac chét ddi
khang chéng chuyén héa (vi dy, chét chuyén hoa folat, cac chét trc ché chuyén hoa
pyridin va cac chét trc ché chuyén héa purin), cac chét trc ché ribonucleotit reductaza,
cac dang twong tu nucleotit, cac chét wc ché topoisomeraza, cac chat trc ché tring hop
vi dng, cac chét tic ché khtt tring hop vi 6ng, cac khang sinh chéng khéi u, cac ché pham
xytokin, cac thudc khang ni tiét td, cac thudc dich phan tir, va cac thudc dung trong
liéu phap mién dich dung v6i bénh ung thu. Hon nita, “céc hiéu qua tri liéu cua cac thube

chéng ung thu khéc 1a thiéu hodc khong du” c6 nghia 13, vi dy, truong hop s& duge xéc
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dinh 1 én dinh (SD) hodc tién trién (PD) theo RECIST bang cach diéu tri ngay ca dbi

v6i cac thuoc chong ung thu hién co.

Céc vi du v& ung thu ma sy tién trién va/hodc su tai phat c6 thé duoc ngin chin
va/hodc ¢6 thé duoc didu tri bang hop chit theo sang ché bao gdm ung thu thé rin va
ung thu méu. Trong s6 cac loai ung thu thé rén, cac vi du v& ung thu té bao biéu mé bao
g@)ln u hic sic tb ac tinh (viduy,u héc sic td ac tinh & da, biéu md niém mac & miéng,
hodc & & mét, v.v.), ung thu phdi té bao khéng nhé (vi du, ung thu phdi té bao khong
nho c6 vay va ung thu phéi té bao khdng nho khong cé vdy), ung thu phéi té bao nh,
ung thu viing ddu va c6 (vi du, ung thu miéng, ung thu vom miii hong, ung thu hau hong,
ung thu ha hau, ung thu thanh quan, ung thu tuyén nuéc bot va ung thur ludi), ung thu
té bao than (vi du, ung thu t& bao than té bao sang), ung thw vii, ung thu budng trimg (vi
du, ung thu budng trimg thanh dich va ung thu biéu mo 4c tinh té bao sang budng trimg),
ung thu vom mili hong, ung thu tr cung (vi du, ung thu ¢d va ung thu ndi mac tir cung),
ung thu hdu mon (vi dy, ung thu 6ng hiu mon), ung thu dai tryc trang (vi du, ung thu
dai truc trang duong tinh véi MSI-H va/hoac dMMR), ung thu trye trang, ung thu rudt
két, ung thu biéu mé té bao gan, ung thu thuc quan, ung thu da day, ung thu doan ndi
thuyc quan, ung thu tuyén tuy, ung thu dudng bai tiét nudc tiéu (vi du, ung thu bang
quang, ung thu duong tiét niéu trén, ung thu niéu quéan, ung thu bé than va ung thu niéu
dao), ung thu tuyén tién liét, ung thu 6ng dan trang, ung thu mang bung nguyén phét, u
trung biéu mo mang phdi 4c tinh, ung thu tii mat, ung thu 6ng mat, ung thu dudng din
mat, ung thu da (vi du, u héc sic tb mang mach nho va ung thu biéu mé té bao Merkel),
ung thu tinh hoan (u té bao mam), ung thu 4m dao, ung thu 4m ho, ung thu duong vat,
ung thu rudt non, ung thu hé nod1 tiét, ung thu tuyén giap, ung thu tuyén can giap, ung
thu biéu mo tuyén thuong than, u cot sdng, u nguyén bao than kinh, u nguyén bao tiy,
u nguyén bao vong mac thudc mét, u than kinh ndi tiét, u ndo (vidy,u than kinh dém
(vi du, u nguyén bao dém va u sacom than kinh dém) va u mang ndo), ung thu biéu md

té bao vay va dang tuong tu.

Trong sb céc loai ung thu thé ran, cac vi du vé céc loai u sacom bao gom u
sacom mo xuong/mém (vi dy, u sacom Ewing, u sacom co van ¢ tré em, u sacom co

tron ndi mac tir cung, u sacom sun, u sacom phoi, u sacom xuwong va u sacom Xo bam
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sinh), u sacom Kaposi's va dang twong tu.

Céac vi du vé ung thy mau bao gbm da u tiy xwong, u lympho é4c tinh (vi dy, u
lympho khong Hodgkin (vi dy, u lympho c6 nang, u lympho nguyén bao lympho té bao
B tién than, bénh bach ciu té bao lympho B man tinh, u lympho té bao T vung ria hach,
u lympho té bao T 16n lan téa, u lympho MALT, u lympho té bao T ving ria nguyén phét
tai lach, bénh bach ciu té bao téc, u lympho té bao T 16n tai trung that nguyén phét, u
lympho Burkitt, u lympho té bao vo, u sui thé nam, hdi chimg Sézary, bénh bach cau té
bao lympho cép tinh hodc man tinh, u lympho nguyén bao lympho té bao T tién than,
bénh bach ciu té bao lympho T man tinh, bénh bach cau té bao T ¢6 hat 16n, bénh bach
cau té bao NK ¢6 hat 16n, u lympho té bao T ngoai vi, u lympho té bao NK/T ngoai hach,
bénh bach ciu té bao T trudng thanh, u lympho tdm mach, u lympho té bao T tai rudt,
Hodgkin-like/Hodgkin-related u lympho té bao 1on bét thuc san twong tw Hodgkin/co
lién quan dén Hodgkin, bénh bach cau nguyén bao lympho té bao B, bénh bach ciu
nguyén bao lympho té bao T va u lympho tuong bao lympho) va u lympho Hodgkin (vi
du, u lympho Hodgkin kinh dién va u lympho Hodgkin wu thé lympho bao dang nét)),
bénh bach ciu (vi du, bénh bach cu tiy bao cip tinh va bénh bach cau tiy bao man
tinh), u lympho ac tinh & hé than kinh trung wong, c4c hdi chung loan sinh tiy, cac hoi

chiing tang sinh tuy va dang tuong tu.

Hon nita, cac vi du vé c4c loai ung thu ma sy tién trién va/hodc tai phat c6 the
dugc ngan chin va/hodc c¢6 the duge diéu tri bang hop chat theo sang ché bao gom cac

loai ung thu & tré em va cling nhu cac ung thu nguyén phat chua biét.

Céac vi du vé céc bénh truyén nhiém ma su tién trién va/hodc sy tai phét co thé
dugc ngan chan va/hodc co thé duoc didu tri bing hop chét theo sang ché bao gdm cac
triéu chung gy ra bai nhiém virut, nhidm ky sinh tring, nhiém vi khuén hodc nhiém
nam.

Céc vi du vé& bénh nhidm virut bao gdm cic bénh truyén nhiém ma giy ra béi
virut adeno, virut arena, virut bunya, virut calici, virut corona, virut filo, virut hepadna,
virut herpes, virut orthomyxo, virut papova, virut paramyxo, virut parvo, virut picorna ,
virut pox, virut reo, virut retro, virut rhabdo, virut toga, virut papilloma (vi dy, human
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virut papilloma (HPV)), virut suy gidm mién dich ¢ nguoi (human immunodeficiency
virus (HIV)), virut polio, virut viém gan (vi du, virut viém gan A (hepatitis A virus
(HAV)), virut viém gan B (hepatitis B virus (HBV)), virut viém gan C (hepatitis C virus
(HCV)), virut viém gan D (hepatitis D virus (HDV)) va virut viém gan E (hepatitis E
virus (HEV)), virut ddu mda (vi du, variola 16n va variola nho), virut tiém ching, virut
cum, virut rhino, virut sbt dengue, virut viém ndo ngua, virut rubela, virut sot vang, virut
Norwalk, virut gdy bénh bach ciu té bao T (human T-cell leukemia virus (HTLV-T)),
virut gdy bénh bach cau té bao toc (hairy cell leukemia virus (HTLV-II)), virut gdy bénh
viém ndo California, virut hanta (sét xuét huyét), virut dai, virut Ebola, virut Marburg,
virut s&i, virut quai bi, virut hgp bao hd hép (RSV), herpes simplex loai 1 (herpes &
miéng), herpes simplex loai 2 (herpes ¢ b phén sinh duc), herpes gioi leo (virut gioi
leo-thily dau), virut xytomegalo (cytomegalovirus (CMV)), virut Epstein-Barr (Epstein-
Barr virus (EBV)), virut flavi, virut gdy bénh 16 modm va long méng, virut Chikungunya,

virut Lassa, virut arena hodc virut onco.

Cac vi du vé bénh nhiém ky sinh trung bao gdbm viém gidc mac do
acanthamoeba, bénh nhiém amip, bénh nhim giun dfia, bénh nhiém babesium, bénh
nhiém valantidium, bénh nhiém giun dfia géu trac, bénh Chagas, bénh san 14, bénh
nhidm cochliomyia, bénh nhiém cryptosporidium, bénh nhiém san dy c4, bénh nhiém
giun Guinea, bénh nhiém echinococcus, bénh phul chén voi do nhiém giun chi bach
huyét, bénh nhiém giun kim, bénh sén 14 gan, bénh san 14 gan phi dai, bénh nhiém giun
chi, bénh nhiém giardia, bénh nhiém giun dau gai, bénh nhiém san day, bénh nhiém
isosporosis, sot do nhiém san mang Katayama, bénh do nhiém leishmania, bénh Lyme
do xo#n khuén, bénh sbt rét, bénh nhiém metagonimosis, bénh nhiém flystrike, bénh mu
do giun chi onchocerca, bénh nhiém chéy, bénh ghé, bénh sdn mang, bénh ngu mé, bénh
nhiém giun luon, bénh san dai & lgn, bénh nhiém giun toxocara, bénh nhiém toxoplasma,

bénh nhiém giun x0dn, bénh nhiém giun téc va dang tuong ty.

Céc vi du vé bénh nhiém vi khuan bao gdm cac bénh truyén nhiém gay ra bsi
viéc nhiém truc khuan lao, bénh than, vi khuan gay bénh, vi khuan gay ngd doc thuc
pham, salmonela, khuén tu cau, khuan lién cau, tetanus bacillus, mycobacteria, vi khuan

tetanus, vi khudn plague, vi khuadn gdy bénh than va khang khang sinh nhu
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Staphylococcus aureus khang methixilin (methicillin-resistant Staphylococcus aureus

(MRSA)), Clostridium difficile, hodc cac vi khuén truyén nhiém khAc.

Céc vi du vé& bénh nhifm nim bao gdm céc bénh truyén nhiém gy ra boi
Aspergillus, Blastomyces dermatitisdis, nidm men Candida (vi du, Candida albicans),
Coccidioides, Cryptococcus neoformans, Cryptococcus gatti, dermatophyte, Fusarium,
histoplasmosis capsulati, mucoromycotina, Pneumocystis jiroveci, Sprothrix schenckii,

Exerohyrum hodc Cladosporium.
T4 hop hodc Ché phadm T6 hop

bé (a) ngan chan su tién trién, va/hodc su tai phat va/hodc tang cuong hiéu qua
tri liéu ddi v6i ung thu hodc bénh truyén nhiém, (b) dé lam giam liéu lugng clia cic
thude két hop khac, va/hoic (c) dé giam cac tac dung phu cua cac thudc két hop khac,
(d) dé tang cudng cac hiéu qua tang cudng mién dich cua cac thubc két hop khac, ma
1, chét bd tro, hop chit theo sang ché hodc dugc phim chira hop chét theo sang ché lam
thanh phan hoat tinh (sau day, dugc viét tit 1a “hop chét theo sang ché hodc dang twong
tu’’) cé thé duogc dung trong tb hop véi mot hodc nhiéu loai thudc khéc. Theo séng ché,
duoc pham ma duoc ké don trong t6 hop véi cac thudc khéc c6 thé 1a ché phdm t6 hop
ma ca hai thanh phén dugc tron trong mot ché phém hodc céac ché phém riéng biét. Tb
hop c6 thé bu trir cdc hidu qua trong phong ngira, ngén chin su tién trién, dé ngan chan
su tai phat va/hodc diéu tri bénh béng cac thude khac, va giam lidu luong hodc tan suét
dung chung. Trong truong hop ma hop chét theo sang ché hodc dang twong tu va cic
thudc khac dugc dung riéng biét, ca hai c6 thé duge dung dong thoi trong khoang thoi
gian nhét dinh, va sau dé chi hop chét theo sang ché hodc dang tuong tu hodc céac thudc
khac ¢6 thé dugc dung riéng 1é. Hon nita, hop chét theo sang ché hodc dang tuong tu c6
thé dugc dung ngay tir dau, sau d6 dung véi cac thube khac, hodc cac thude khac co thé
duoc dung ngay tir dau, sau d6 dung hop chét theo sang ché hodc dang twong tu. Trong
cach dung néu trén, c6 thé c6 khoang thoi gian nhat dinh ma ca hai thudc duoc ding
ddng thoi. Hon nita, cac phuong phap dung cta cac thudc tuwong tng c6 thé 1a giéng
nhau hodc khac nhau. Phu thudc vao ban chét cua thude, n6 co thé duge cung cép & dang

kit chira hop chit theo sang ché va cac thude khac. O day, lidu luong ctia cac thude khac
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c¢6 thé duoc chon phi hop dua trén lidu lugng dugc sit dung 14m sang. Hon nita, cac
thude khéc c6 thé duge ding trong td hop cia hai hodc nhidu loai thude khac ¢ ty 18 pha
hop. Hon nita, cac vi du vé cac thube khac bao g@)m cac loai dugc tim ra trong tuong lai,

cling nhu céc loai dugc tim ra cho dén nay.

Trong diéu tri ung thu, cac vi du vé cac thue chéng ung thu ma cé thé duoc sir
dung trong t6 hop véi hop chit theo sang ché hoic dang twong tuw bao gbm tac nhan
alkyl héa (vi du, dacarbazin, Nimustin, Temozolomit, Fotemustin, bendamustin,
xyclophosphamit, Ifosfamit, Carmustin, Chlorambucil va Procarbazin, v.v.), ché phém
platin (vi du, Cisplatin, Carboplatin, Nedaplatin va oxaliplatin, v.v.), chit chdng chuyén
hoa (vi du, chit chdng chuyén hoéa axit folic (vi du, Pemetrexed, leucovorin va
Methotrexat v.v.), chit e ché chuyén hoa pyridin (vi du, TS-1) (nhin hiéu da dugc bao
hd), 5-flouracil, UFT, Carmofur, Doxifluridin, FdUrd, Cytarabin va Capecitabin, v.v.),
chat tc ché chuyén hoa purin (vi du, Fludarabin, Cladribin va Nelarabin, v.v.), chit tc
ché ribonucleotit reductaza, dang tuong tu nucleotit (vi du, Gemcitabine v.v.)), chét (rc
ché topoisomeraza (vi du, Irinotecan, Nogitecan va Etoposit, v.v.), chét &rc ché tring hop
vi éng (vi du, Vinblastin, Vincristin, Vindesin, Vinorelbin, Eribulin, v.v.), chét tic ché
khir tring hop vi éng (vi du, Docetaxel va Paclitaxel), khang sinh chéng khéi u (vi du,
Bleomyxin, Mitomyxin C, Doxorubixin, Daunorubixin, Idarubixin, FEtoposit,
Mitoxantron, Vinblastin, Vincristin, Peplomyxin, Amrubixin, Aclarubixin va
Epirubixin, v.v.), ché phém xytokin (vi du, IFN-a2a, IFN-a2b, peg IFN-a2b, IFN-B tu
nhién va interleukin-2, v.v.), thude khang ndi tiét tb (vi du, Tamoxifen, Fulvestrant,
Goserelin, Leuprorelin, Anastrozole, Letrozole va Exemestan, v.v.), thube dich phan tu,

thudc dung trong liéu phap mién dich di v6i ung thu va cac thude khang thé khéc, v.v.

O day, cac vi du v& thubc dich phan tir bao gém chét &rc ché ALK (vi du,
Crizotinib, Ceritinib, Ensartinib, Alectinib va Lorlatinib), cht rc ché BCR-ABL (vi du,
Imatinib va Dasatinib), chit uc ché EGFR (vi du, Erlotinib, EGF816, Afatinib,
Osimertinib mesylat, Gefitinib va Rociletinib), chat rc ché B-Raf (vi du, Sorafenib,
Vemurafenib, TAK-580, Dabrafenib, Encorafenib, LXH254, Emurafenib va BGB-
3111), chéit e ché VEGFR (vi du, Bevacizumab, Apatinib, Lenvatinib, Aflibercept va

Axitinib), chit trc ché FGFR (vi du, AZD4547, B-701, FGF401 va INCB054828), chat
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tic ché c-Met (vi du, Savolitinib, merestinib, Capmatinib, INC280 va Glesatinib), chat
tic ché Axl (vi du, ONO-7475 va BGB324), chit wc ché Mek (vi du, Cobimetinib,
Binimetinib, Selumetinib va Trametinib), chét @rc ché CDK (vi du, Dinaciclib,
Abemaciclib, Palbociclib va trilaciclib), chit trc ché Btk (vi du, ONO-4059, Ibrutinib va
Acalabrutinib), chat ¢ ché PI3K-8/y (vi du, TGR-1202, INCB050465 va IP1-549), chit
tic ché TAK-1/2 (vi du, Itacitinib va Ruxolitinib), chét irc ché ERK (vi du, SCH 900353),
chét trc ché TGFbR1 (vi du, Galunisertib), chét rc ché kinaza duy tri tinh gdc t€ bao ung
thw (vi du, Amcasertib), chit trc ché FAK (vi du, Defactinib), chat tc ché kép Syk/FLT3
(vi du, TAK-659), chét rc ché ATR (vi du, AZD6738), chét trc ché kinaza Weel (vi du,
AZD1775), chét wc ché kinaza da tyrosin (vi du, Sunitinib, Pazopanib, Cabozantinib,
Regorafenib, Nintedanib, Sitravatinib va Midostaurin), chit &c ché mTOR (vi dy,
Temsirolimus, Everolimus, Vistusertib, Irinotecan), chit wc ché HDAC (vi du,
Vorinostat, Romideps). Entinostat, Chidamit, Mocetinostat, Citarinostat, Panobinostat,
Valproate), chét trc ché PARP (vi du, Niraparib, Olaparib, Veliparib, Rucaparib, Beigen-
290), chét Gtc ché aromataza (vi du, Exemestan, Letrozole), chét uc ché EZHaze (vi du,
tazemetostat), chét @c ché galectin-3 (vi du, GR-MD-02), chét e ché STAT3 (vi du,
Napabucasin), chét ttc ché DNMT (vi du, Azacitidin), chét Gc ché SMO (vi du,
Vismodegib), chét tte ché Hsp90 (vi du, XL888), chit tic ché déc hiéu y-tubulin (vi du,
Glaziovianin A, Plinabulin), chit Gtc ché HIF2a (vi du, PT2385), chit tc ché
glutaminaza (vi du,CB-839), chét @rc ché E3 ligaza (vi du, Avadomide), chat kich hoat
Nrf2 (vi du, Omaveloxolone), chét trc ché arginaza (vi du, CB-1158), chét trc ché chu
ky t& bao (vi du, Trabectedin), chét irc ché Ephrin B4 (vi du, SEphB4-HAS), chat doi
khang IAP (vi du, Birinapant), khang thé khang Her2 (vi du, Trastuzumab, Trastuzumab
emtansine, Pertuzumab va Margetuximab), khang thé khang EGFR (vi du, Cetuximab,
Panitumumab, Necitumumab va Nimotuzumab). khang thé khang VEGF (vi du,
Bevacizumab), khang thé khang VEGFR2 (vi dy, Ramucirumab), khang thé khang
CD20 (vi du, Rituximab, Ofatumumab, Ublituximab va Obinutuzumab), khang thé
khang CD30 (vi dy, Brentuximab Vedotin), Kkhéang thé khang CD38 (vi du,
Daratumumab), khang thé khang DRS (vi du, DS-8273a), khang thé khang CA125 (vi
du, Oregovomab), khang thé khang DLL4 (vi du, Demcizumab), khang thé khang
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fucosyl GM1 (vi du, BMS-986012), khang thé khang gpNMB (vi du, Glembatumumab
vedotin), khang thé khang Mesothelin (vi du, BMS-986148), khang thé khang MMP9
(vi du, Andecaliximab), khang thé khang GD2 (vi du, Dinutuximab-B), khang thé khang
c-Met (vi du, ABT-399), khéng thé khang FOLRI1 (vi du, Mirvetuximab soravtansine),
khang thé dic hiéu doi khang Ang2-VEGF (vi du, Vanucizumab), khang thé ddc hiéu
doi khang CD30-CD16A (vi du, AFM13), khéng thé khang CD79b (vi du, Polatuzumab
Vedotin), khang thé khang FAP/protein dung hop IL-2 (vi dy, RO6874281), khang thé
khang CEA/protein dung hop IL-2 (vi dy, Cergutuzumab amunaleukin), khang thé dac
hiéu d6i khang CEA-CD3 (vi du, RO6958688), khang thé khang DLL3 (vi du,
Rovalpituzumab tesirin), khéng thé dic hiéu doi khang CD3-CD19 (vi du,
Blinatumomab), khang thé dac hiéu d6i khang CD20-CD3 (vi dy, REGN1979) va dang

tuong tu.

Céc vi du vé c4c tac nhan dung trong liéu phap mién dich ung thu bao gém
khang thé khang PD-1 (vi du, Nivolumab, Cemiplimab (REGN-2810), Pembrolizumab
(MK-3475), Spartalizumab (PDR-001), Tislelizumab (BGB-A317), AMP-514
(MEDI0680), Dostarlimab (ANB011/TSR-042), Tripalimab (JS001), Camrelizumab
(SHR-1210), Genolimzumab (CBT-501), Sintilimab (IBI308), STI-A1110, ENUM
388D4, ENUM 244C8, GLS010, MGA012, AGEN2034, CS1003, HLX10, BAT-1306,
AK105, AK103, BI 754091, LZM009, CMABS819, Sym021, GB226, SSI-361, JY034,
HX008, ABBV181, BCD-100, PF-06801591, CX-188, INJ-63723283 va AB122, v.v.),
khang thé khang PD-L1 (vi du, Atezolizumab (RG7446/MPDL3280A), Avelumab (PF-
06834635/MSB0010718C), Durvalumab (MEDI4736), BMS-936559, STI-1014,
KN035, L'Y3300054, HLX20, SHR-1316, CS1001, MSB2311, BGB-A333, KL-A167,
CK-301, AK106, AK104, ZKAB001, FAZ053, CBT-502, JS003 va CX-072, v.v.), chat
dbi khang PD-1 (vi du, m&i hop chit trong s6 AUNP-12 va BMS-M1 dén BMS-M10
(xem WO02014/151634, WO02016/039749, WO02016/057624, WO2016/077518,
WO02016/100285, W02016/100608, W02016/126646, WO02016/149351,
WO02017/151830 va W0O2017/176608), BMS-1, BMS-2, BMS-3, BMS-8, BMS-37,
BMS-200, BMS-202, BMS-230, BMS-242, BMS-1001 va BMS -1166 (xem
W02015/034820, W02015/160641, WO2017/066227 va Oncotarget. 2017 Sep 22; 8
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(42): 72167-72181.), mdi hop chit trong s Inxyte-1 dén Inxyte-6 (xem
W02017/070089, WO02017/087777, W02017/106634, W02017/112730,
WO02017/192961 va WO02017/205464), CAMC-1 dén CAMC-4 (xem
W02017/202273, WO02017/202274, WO02017/202275 va W02017/202276), RG_1
(xem WO02017/118762) va DPPA-1 (xem Angew. Chem. Int. Ed. 2015, 54, 11760-
11764), v.v.), chét @i khang PD-L1/VISTA (vi du, CA-170 v.v.), chét d6i khang PD-
L1/TIM3 (vi du, CA-327 v.v.), khang thé khang PD-L2, protein dung hop PD-LI1,
protein dung hop PD-L2 (vi du, AMP-224 v.v.), khang thé khang CTLA-4 (vi du,
Ipilimumab (MDX-010), AGEN1884 va Tremelimumab, v.v.), khang thé khang LAG-3
(vi du, Relatlimab (BMS-986016/ON0O-4482), LAG525, REGN3767 va MK-4280,
v.v.), protein dung hgp LAG-3 (vi du, IMP321 v.v.), khang thé khang Tim3 (vi du,
MBG453 va TSR-022, v.v.), anti-KIR antibody (vi du, Lirilumab (BMS-986015 / ONO-
4483), IPH2101, LY3321367 va MK-4280, v.v.), khang thé khang BTLA, khang thé
khang TIGIT (vi du, Tiragolumab (MTIG-7192A/RG-6058/RO-7092284) va BMS-
986207 (ONO-4686), v.v.), khang thé khang VISTA (vi dy, INJ-61610588 v.v.), khang
thé khang CD137 (vi du, Urelumab (ONO-4481/BMS-663513) va Utomilumab (PF-
05082566), v.v.), khang thé khang CSF-1R/chét tic ché CSF-1R (vi du, Cabiralizumab
(FPA008/BMS-986227/ON0O-4687), Emactuzumab (RG7155/RO5509554),
1Y3022855, MCS-110, IMC-CS4, AMG820, Pexidartinib, BLZ945 va ARRY-382,
v.v.), khang thé khang OX40 (vi du, MEDI6469, PF-04518600, MEDI0562, MEDI6383,
Efizonerimod, GSK3174998, BMS-986178 va MOXRO0916, v.v.), khang thé khang
HVEM, khang thé khdng CD27 (vi dy, Varlilumab (CDX-1127) v.v.), khang thé khang
GITR (vi du, MK-4166, INCAGNO01876, GWN323 va TRX-518, v.v.), khang thé khang
CD28, khang thé khang CCR4 (vi du, Mogamulizumab v.v.), khang thé khang B7-H3
(vi du, Enoblituzumab v.v.), khang thé chu van khang ICOS (vi du, JTX-2011 va
GSK3359609, v.v.), khang thé khang CD4 (vi du, MTRX-1011A, TRX-1, Ibalizumab,
huB-F5, Zanolimumab, 4162W94, Clenoliximab, Keliximab, AD-519, PRO-542,
Cedelizumab, TNX-355, Dacetuzumab, Tregalizumab, Priliximab, MDX-CD4,
CAMPATH-9 va IT1208, v.v.), khang thé khang DEC-205/protein dung hop NY-ESO-
1 (vi du, CDX-1401 v.v.), khang thé khang SLAMF7 (vi du, Elotuzumab v.v.), khang
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thé khang CD73 (vi du, Oleclumab va BMS-986179, v.v.), khang thé khang CD122 (vi
du, NKTR-214 v.v.), khang thé chi van khang CD40 (vi du, ABBV-428, APX005M va
RO7009789, v.v.), chat e ché IDO (vi du, Epacadostat, Indoximod va BMS-986205,
V.V.), chét chu van TLR (vi du, Motolimod, CMP-001, G100, IMO-2125, SD-101 va
MEDI9197, v.v.), chat dbi khang thu thé Adenosin A2A (vi du, Preladenant, AZD4635,
PBF 509 va CPI-444, v.v.), khing thé khang NKG2A (vi du, Monalizumab v.v.), khang
thé khang CSF-1 (vi du, PD0360324 v.v.), chét tang kha ning dap (mg mién dich (vi du,
PV-10 v.v.), chit cha van siéu IL-15 (vi du, ALT-803 v.v.), LAG3 hoa tan (vi dy, IMP321
v.v.), chét dbi khang CD47 (vi du, ALX 148 v.v.) va chat d6i khang IL-12 (vi du, M9241
v.v.) va dang tuong tu. Mot cach ngﬁu nhién, Nivolumab c6 thé duoc san xuit theo
phuong phap dugc md ta trong W0O2006/121168, Pembrolizumab ¢6 thé duoc san xuat
theo phuwong phép duge mo ta trong WO2008/156712, BMS-936559 ¢6 thé duoc san
xuét theo phuong phip dugc md ta trong WO2007/005874, va Ipilimumab c6 thé duoc
san xuét theo phuwong phap dugc moé ta trong WO2001/014424.

Hon nita, cac vi du vé cac thuc khang thé khéac bao gobm khang thé khang IL-
1B (vi du, Canakinumab v.v.), khang thé khang CCR2 (vi du, Plozalizumab v.v.) va dang

tuong tu.
Ké don thudc

DPé su dung hop chét theo sang ché hoic dang tuong tu, hodc td hop cda hop
chét theo sang ché va cac thube khac cho muc dich néu trén, thudng st dung toan than
hodc tai chd, qua duong udng hodc ngoai dudng tiéu hoa. Liéu luong thay d6i phu thudc
vao d6 tudi, thé trong, céc triéu chiing, cac hiéu qua tri liéu, cac phuong phap dung, thoi
gian diéu trji va tuong tw, nhung théng thuong, n6 dugc ding qua duwong ubng mot lan
cho mdi nguoi trudng thanh trong khodng tir 1 ng dén 2,000 mg mot 1an mdt ngay hodc
vai 1an mot ngay, hodc né duge dung ngoai duong tiéu hda mot 14n cho mdi nguoi trudng
thanh trong khoang tir 0,1 ng dén 200 mg mot 1an mot ngay hodc vai 14n mot ngay, hodc
duoc dung qua dudng tinh mach lién tuc trong khodng tir 30 phit dén 24 gio mdi ngay.
DPuong nhién, nhu dugc md ta & trén, do liéu luong thay dbi phu thudc vao cac diéu kién

khac nhau, lidu luong it hon lidu lugng néu trén c6 thé 1a du, hodc liéu luong vugt qua
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khoang néu trén c¢6 thé duge doi hoi.
Ché pham

Khi hop chit theo sang ché hoic dang twong tu hodc t6 hop ctia hop chét theo
sang ché va cac thudc khac dugc ding, ché phdm ran hodc ché pham léng dé dung qua
duong ubng, ché pham phan ra duy tri lién tuc hodc ché phim phan ri c6 kiém soat dung
qua dudng ubng, hodc tiém, truyén, ché pham dung bén ngoai preparation, dang xong,

dang dit hodc dang tuong tu ding ngoai duong tiéu héa duge su dung.

Céc vi du vé ché pham ran dung qua dudng udng bao gom vién nén, vién nén
tron, vién nang, bot, hat va dang twong tyu, va cac vi du vé vién nang bao gdm vién nang

ctng, vién nang mém va dang tuong tu.

Ché pham rén c6 thé duoc didu ché, vi du, bang cach phdi ché hop chét theo
sang ché cling véi chét mang duoc dung. O day, cac vi du vé chat mang dugc dung duoc
dung dé phéi ché cac ché pham ran bao gdm ta dugc (vi du, lactozo, manitol, glucozo,
xellulozo vi tinh thé va tinh bot), chit gan két (vi du, hydroxylpropylxenlulozo,
polyvinylpyrolidon va magie aluminometasilicat, v.v.), chat gay ra (vi du, canxi fibrin
glycolat v.v.), chét bdi tron (vi du, magie stearat v.v.), chit 6n dinh, chit hoa tan (vi du,
axit glutamic va axit aspartic, v.v.) va dang tuong tu. Néu can thiét, c6 thé pha bang tac
nhdn pha  (vi du, sucrozo, gelatin, hydroxypropylxenlulozo  hodac
hydroxypropylmetylxenlulozo phthalat, v.v.), hodc c6 thé duoc phu bang hai hodc nhiéu

16p. Hon nita, n6 co6 thé duge chira trong vién nang chira gelatin.

Ché phim léng ding qua dudng ubng c6 thé ¢ dang bat ky nhu dung dich chira
nudc, huyén phu, nhil tuong, siro, con ngot hodc dang tuwong tu. Vi du, hop chét theo
sang ché c6 thé dugc hoa tan, tao huyén phﬁ hodc nhil hoa trong chit pha loang (vi du,
nudce tinh khiét, etanol hodc dung dich duge tron cua chung hodc dang twong tur) dé diéu
ché ché phdm. Hon nita, ché pham 1éng c6 thé chira tc nhan 1am 4m, tac nhan tao huyén
phu, tdc nhan nhii hoa, tic nhan tao ngot, tac nhan tao vi, tac nhan tao huong, chit bao

quan, tac nhan dém hodc dang tuong tu.

Ché pham phan rd duy tri lién tuc dé ding qua dudong udng c6 thé chua, vi dy,

chit nén tao gel, va cac vi du vé cac chét nén tao gel bao gom gum arabic, thach,
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polyvinylpyrolidon, natri alginat, propylen glycol alginat, carboxyvinyl polyme,
carboxymetyl xenlulozo, natri carboxymetyl xenlulozo, gbém guar, gelatin,
hydroxypropyl metyl xenlulozo, hydroxypropyl xenlulozo, rugu polyvinyl, metyl

xenlulozo, hydroxyetyl metyl xenlulozo hodc dang tuong tu.

Thudc tiém hodc dich truyén dé dung ngoai duong tiéu héa c6 thé & dang dung
dich chira nu6e, huyén phit hodc nhii trong, va c6 thé dugc phdi ché nhur ché phim rin
v6i cht mang dugc dung sao cho no co thé duoc hoa tan, duoc tao huyén phu hodc duogc
nhi hoéa béng cach bd sung dung mdi (vi du, nudce cAt dé tiém, nuéc mudi sinh ly, dung
dich glucozo va dung dich déng trrong (vi du, dung dich chira natri clorua, kali clorua,
glyxerin, manitol, sorbitol, axit boric, borax hodc propylen glycol, v.v.), v.v.) khi can
thiét. O day, cac vi du vé “chét mang dugc dung” bao g@)m chét 6n dinh (vi du, céc axit
amin khac nhau, albumin, globulin, gelatin, manitol, glucozo, dextran, etylen glycol,
propylen glycol, polyetylen glycol, axit ascorbic, natri hydro sulfit, natri thiosulfat, natri
edetat, natri xitrat va dibutylhydroxytoluen, v.v.), chit hoa tan (vi dy, rugu (vi duy, etanol
v.v.)), ruou da (vi du, propylen glycol, polyetylen glycol, v.v.) va chét hoat dong bé mat
khong c6 ion (vi du, Polysorbate 20 (nhdn hi¢u da duoc bao hg), Polysorbate 80 (nhan
hiéu da duogc bao hd) va HCO-50, v.v.), v.v.), tdc nhan tao huyén phu (vi du, glyxeryl
monostearat, alumini monostearat, metyl xenlulozo, carboxymetyl xenlulozo,
hydroxymetyl xenlulozo va natri lauryl sulfat, v.v.), chét nhii hoa (vi du, gobm arabic,
natri alginat va tragacanth, v.v.), tdc nhan lam diu (vi du, rugu benzyl, clobutanol va
sorbitol, v.v.), chét dém (vi dy, chit dém phosphat, chit dém axetat, chit dém borat, chit
dém carbonat, chit dém xitrat, chat dém Tris, chit dém glutamat va chit dém epsilon
aminocaproat, v.v.), chét bao quan (vi du, metyl paraoxybenzoat, etyl paraoxybenzoat,
propyl paraoxybenzoat, butyl paraoxybenzoat, clobutanol, ruou benzyl, benzalkoni
clorua, dehydro natri axetat, natri edetat, axit boric va borax, v.v.), tdc nhan khtt tring
(vi du, benzalkoni clorua, axit paraoxybenzoic va clobutanol, v.v.), chét diéu chinh d6
pH (vi du, axit hydrocloric, natri hydroxyt, axit phosphoric va axit axetic, v.v.), chét
chéng oxy hoa va dang tuong tu. La chit chdng oxy hoa, vi du, (1) chat chdng oxy hoa
hoa tan dugc vao nudc nhu axit ascorbic, xystein hydroclorua, natri bisulfat, natri
metabisulfit, natri sulfit hodac dang tuong tu, (2) chét chéng oxy hoéa hoa tan dugc vao
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dau nhu ascorbyl palmitat, hydroxyanisol butylat hoa, hydroxytoluen butylat hoa,
lexithin, propyl gallat, a-tocopherol hodc dang twong tu, va (3) tic nhan chelat héa kim
loai nhu axit xitric, axit etylendiamintetraaxetic, sorbitol, axit tartaric, axit phosphoric

hodc dang tuong tu, co thé dugc st dung.

Thudc tiém hodc dich truyén cé thé duge san xuét bang cach khir tring né &
buée cudi cing hodc biang phuong phap thao tac vo trung, vi du, loc bang mang loc hoic
dang tuong tu, va sau do db déy vat chira vo trung. va, thudc tiém hodc dich truyén co
thé dugc str dung bing cach hoa tan bot vo trung thu duge bang lam khd chin khong va
lam kho dong lanh (ma c6 thé chira bot ctia chit mang dugc dung) trong dung moi thich

hop trudce khi st dung.

Céc vi du vé cac dang ché phim ding ngoai dé dung ngoai duong tiéu hoa bao
gém chit n déy, chét x0ng, chét phun, sol khi, thudc ma, gel, thubc kem, thude dép,

miéng béng, dau xoa bop, thudc nhé miii, va dang tuong tu.

Chat nd ddy, chét xong va chit phun nay c6 thé chua chit 6n dinh nhu natri
bisulfit khac vé6i cac chat pha lodng va chit dém thudong dwoc st dung d€ tao ra tinh
déng truong, vi dy, tdc nhan déng trvong nhu natri clorua, natri xitrat hodc axit xitric.
Phuong phép san xudt chét phun dugc md ta trong, vi dy, US2,868,691 va US3,095,355,

mot cach chi tiét.

Céc vi du v& cac chat xéng bao gdbm chét x6ng dang 1éng va chét xong dang bot,
va chét 16ng c¢6 thé & dang dugc hoa tan hodc dugce tao huyén phu trong nuéc hodc cac
moi trudong phu hop khac trude khi su dung. Cac chét xéng nay cé thé duge san Xudt
theo cac phuong phap da biét, vi du, trong truomg hop chét xong dang 1éng, chiing c6
thé dugc diéu ché bﬁng cach tron phu hgp chit bao quan (vi du, benzalkoni clorua va
paraben, v.v.), tdc nhan tao mau, chit dém (vi du, natri phosphat va natri axetat, v.v.),
tac nhan déng truong (vi du, natri clorua va glyxerin cd dac, v.v.), chit lam dic (vi du,
carboxyvinyl polyme v.v.), chét ting cudng hap thu va dang twong tu, néu can thiét, va
trong trudng hop chét xéng dang bot, ching ¢6 thé dugc didu ché bang cach tron phu
hop chét boi tron (vi du, axit stearic va mudi cia chung, v.v.), chét gén két (vi du, tinh
bot va dextrin, v.v.), td dugc (vi du, lactozo va xenlulozo, v.v.), tac nhén tao mau, chét
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bao quan (vi dy, benzalkoni clorua va paraben, v.v.), chét tang cuong hap thu va dang
tuong tu, néu can thiét. Khi dung chét xong dang 16ng, méay khi dung (vi du, may phun
suwong va may khi dung, v.v.) thuong duoc sit dung, trong khi khi dung chét xéng dang

l6ng, 6ng hit ding cho thudc dang bot thudng duge st dung.

Thubc m& duogc didu ché trong ché pham thuong duge st dung hodc da biét, vi
du, c6 thé dugc didu ché bang cach tron hodc 1am néng chay hop chét theo sang ché
trong bazo thubc ma. O day, bazo thudc m& ¢6 thé duoc chon tir cac chét thuong dugc
sir dung hodc da biét, ma duogc st dung béng cach tron véi, vi du, mot hodc nhiéu loai
duoc chon tir axit béo cao hon hodc este clia axit béo cao hon (vi du, axit adipic, axit
myristic, axit palmitic, axit stearic, axit oleic, este clia axit adipic, este cua axit myristic,
este cla axit palmitic, este cla axit stearic va este cua axit oleic, v.v.), sap (vi du, sap
ong, sap ca voi va ceresin, V.v.), chét hoat dong bé mat (vi du, polyoxyetylen alkyl ete
phosphat v.v.), rugu cao hon (vi du, cetanol, ruou stearyl va ruou cetostearyl, v.v.), dau
silicon (vi du, dimetyl polysiloxan v.v.), hydrocarbon (vi du, m& va nugc, mo tring,
lanolin tinh khiét va paraffin 1ong, v.v.), glycol (vi dy, etylen glycol, dietylen glycol,
propylen glycol, polyetylen glycol va macrogol, v.v.), dau thue vat (vi du, dau thau dau,
dau oliu, diu me va dau nhua thong, v.v.), dau dong vat (vi du, dau chdn, dau long do
trimg, squalan va squalen, v.v.), nudc, chét thuc ddy hép thu va tdc nhan chdng phat ban.
Hon ntta, n6 ¢6 thé chita tAc nhan 1am 4m, chét bao quén, chét on dinh, chét chéng oXy

hoéa, tac nhan tao huong hodc dang tuong tu.

Gel duoc diéu ché trong ché phém thuong dugc st dung hodc da biét, vi du, c6
thé dugc didu ché bang cach 1am néng chay hop chét theo sang ché trong bazo gel. O
day, bazo gel dugc chon tr chét thuong duge sir dung hodc da biét, ma dugc st dung
béng cach tron véi, vi du, mot hodc nhiéu loai dugc chon tir rugu thép hon (vi du, etanol
va ruou isopropyl, v.v.), tac nhan tao gel (vi du, carboxymetyl xenlulozo, hydroxyetyl
xenlulozo, hydroxypropyl xenlulozo va etyl xenlulozo, v.v.), tic nhan trung hoa (vi du,
trietanolamin va diisopropanolamin, v.v.), chét hoat dong bé mat (vi du, polyetylen
glycol monostearat v.v.), gdbm, nudc, chét thuc day hap thu va tic nhan chéng phat ban.
Hon nita, n6 ¢6 thé chira chét bao quan, chét chéng oxy hoa, tac nhan tao huong hoac

dang tuong tu.
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Kem duogc didu ché trong ché phém thuong dugce st dung hodc da biét, vi du,
¢6 thé dugc diéu ché bang cach 1am néng chay hodc tao nhil héa hop chét theo sang ché
trong bazo kem. o) day, bazo kem dugc chon tir cac chét thuong dugc st dung hoac da
biét, ma dugc su dung béng cach tron vaéi, vi du, mot hoac nhiéu loai dugc chon tir este
cua axit béo cao hon, rugu thép hon, hydrocarbon, rugu polyhydric (vi du, propylen
glycol va 1,3-butylen glycol, v.v.), rugu cao hon (vi du, 2-hexyldecanol va cetanol, v.v.),
chit nhii héa (vi du, ete ctia polyoxyetylen alkyl va este ctia axit béo, v.v.), nuéc, chét
thiic ddy hép thu va tic nhan chéng phat ban. Hon nita, n6 ¢6 thé chira chét bao quan,

chét chéng oxy hda, tac nhan tao huong hodc dang twong tu.

Thubc dép duoc didu ché trong ché phém thuong dugc st dung hodc da biét, vi
du, c6 thé duoc didu ché bang cach lam nong chay hop chét theo sang ché trong bazo
thudc dép va trai rong va phi né 1én gia do lam san phim da dugc nhao tron. O day,
bazo thube dip duge chon tir cic chét thuong duogc st dung hodc da biét, ma duoc st
dung br?lng cach tron voi, vi du, mot hodc nhiéu loai duoc chon tir chét c6 dic (vi du,
axit polyacrylic, polyvinylpyrolidon, gdm arabic, tinh bot, gelatin va metylxenlulozo,
v.v.), tdc nhan lam w6t (vi du, urea, glyxerin va propylen glycol, v.v.), chét lam day (vi
du, cao lanh, kém oxit, talc, canxi va magie, v.v.), nudc, tdc nhan hoa tan, chét dinh, va
tac nhan chéng phat ban. Hon nita, né c6 thé chtra chit bao quan, chit chéng oxy hoa,

tac nhéan tao huong hodc dang tuong tu.

Miéng dép duoc diéu ché trong ché pham thudng duoc st dung hodc da biét, vi
du, ¢6 thé dugc didu ché bang cach 1am néng chay hop chét theo sang ché trong bazo
miéng dip va trai rong va phu né 1én gia do. O day, bazo miéng dap duge chon tir cc
chét thuong duoc st dung va da biét, ma duoc st dung bang cach tron véi, vi du, mot
hodc nhiéu loai dugc chon tir polyme bazo, chit béo va dau, axit béo cao hon, chat dinh
va tac nhan chdng phat ban. Hon nita, n6 ¢ th chura chit bao quan, chét chong oxy

hoa, tac nhan tao huong hoic dang tuong tu.

DAu xoa bop duogc diéu ché trong ché phém thuong dugc st dung hodc da biét,
vi dy, ¢6 thé duoc diéu ché bing cach hoa tan, tao huyén phu hodc nhil héa hop chit

theo sang ché trong mdt hodc nhiéu loai dugc chon tir nuée, ruou (vi du, etanol va
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polyetylen glycol, v.v.), axit béo cao hon, glyxerin, xa phong, chét nhil héa, tic nhén tao
huyén phu va dang twong ty. Hon nita, n6 c6 thé chira chét bao quéan, chat chéng oxy
hoa, tdc nhan tao huong hodc dang tuong tu.

Noi dung cua tat ca cic tai lidu séng ché va tai liéu phi sang ché hodc cac tai liu
vién dan dugc trich dan mot cach 16 rang trong ban mo ta nay c6 thé duoc két hop & day

nhu mot phan cia ban mo ta sang ché.

Sang ché s& dugc md ta chi tiét hon bai cac vi du sau diy, nhung pham vi cia
sang ché khong bi gi6i han & do. Céc thay ddi hoac bién doi khéc nhau c6 thé duge thuc
hién boi ngudi ¢ hiéu biét trung binh trong linh vuc k¥ thuat nay trong phan mé ta cua

sang ché, va cac thay doi hodc bién do6i nay cling duoc bao gom trong sang ché.
Vi du thwe hién sang che

Hi-flash SI hoic Hi-flash NH trong ngodc don thé hién phan sic ky léng diéu
ché 4p sut trung binh thé hién loai ¢ot dugc sir dung (Hi-flash SI: silica gel (san xuat
b&i Yamazen Co., Ltd.), Hi-flash NH: silica gel hd trg nhém aminopropyl (san xuét boi

Yamazen Co., Ltd.)).
L.C-MS / ELSD duoc tién hanh trong cac diéu kién sau day:

[COt: YMC Triart C18 (¢ hat: 1,9 x 10 m; chiéu dai cot: 30 x 2,0 mm ID); tde do dong
chay: 1,0 mL/phut; nhiét d§ cot: 40 °C; pha di dong (A): dung dich axit trifloaxetic 0,1
% ; pha di dong (B): dung dich axit trifloaxetic-axetonitril 0,1%; gradient (thé hién ty 1¢
ctia pha di dong (A): pha di dong (B)): [0 phat] 95: 5; [0,1 phut] 95: 5; [1,2 phit] 5:95;
[1,4 phat] 5:95; [1,41 phut] 95: 5; [1,5 phat] 95: 5; va bo do: UV (PDA), ELSD, MS]

Céc tri sb dang s6 thé hién & NMR la cac tri s6 do duge 'TH-NMR (c4c tri s6 dich

chuyén héa hoc) khi dung mdi do dugc mé ta trong ngodc don dugc su dung.

Tén hop chit duge st dung trong ban md ta sang ché nay dugc dat tén bang
cach st dung céc chuong trinh may tinh: ACD/Name (nhan hi¢u da dugc bao hd) (phién
ban 6.00, san xuét bdi Advanced Chemistry Development Inc.), Chemdraw Ultra (phién
ban 12.0, san xuét boi Cambridge Soft) hodc Lexichem Toolkit (phién ban 1.4.2, san
xuét bai OpenEye Scientific Software), ma thuong dat tén theo cic quy tic TUPAC, hodc
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dat tén theo danh phap IUPAC.

Vi du tham chiéu 1: Lithi 2-clo-4-flo-5-iodonicotinat

F O
I \ B L|+
=
N Cl
2-clo-4-flo-5-iodopyridin (CAS No. 1370534-60-3) (13,4 g) duoc hoa tan trong
tetrahydrofuran (sau day, dugc viét tit 1a THF) (50 mL) va 1am lanh dén -78 °C. Sau do,
liti diisopropylamit (dung dich THF 1 mol/L, 50 mL) dugc bd sung ting giot vao d6
trong hon 30 phit. Sau khi khudy & -78 °C trong 1,5 gio, da khd dugc nghién min (11,4
g) duoc bd sung vao d6, ma duge khudy & -78 °C trong 30 phit. Dung dich phéan ung
dwoc 1am 4m dén nhiét do trong phong va chét két tia thu dugc dugce thu lai bang cach
loc d& thu dugc hop chat néu ¢ tiéu d& (16,5 ) co tri sb tinh chét vat 1y nhu sau.
Thoi gian luu gitt LCMS (phut): 0,63;
MS (ESI, Pos.): 302 (M + H)";
TH-NMR (DMSO-d): 6 8,44 (d, J=9,0Hz, 1H).

Vi du tham chiéu 2: 2-clo-4-flo-5-iodonicotinonitril

b N
| =
NS
—
N Cl

Hén hop ctia hop chit (16,0 g) duge didu ché trong Vi dy tham chiéu 1, N, N-
dimetylformamit (sau déy, dugc viét tit 1a DMF) (0,20 mL) va thionyl clorua (38,0 mL)
duge khudy ¢ 80 °C. trong 3,5 gio. Dung dich phan tmg duoc cb dic, va dung dich THF
hoa tan phan cin thu duoc tir d6 (100 mL) dugc lam lanh dén 0 °C, sau @6 amoniac chtra
nuéc bao hoa (28%, 10,8 mL) duge bd sung timg giot cing véi khudy. Sau khi khudy
trong 30 phut, nudc may dugc bd sung vao hdn hop phan tng, ma dugc chiét bang etyl
axetat. Lop hitu co duoc rua bang nudc mudi bao hoa, lam khod qua natri sulfat, va cd

ddc. Phan cin thu dugc tir d6 dugce st dung trong budce tiép theo ma khong can tinh ché.
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San phim thé thu duge bing cach néu trén duge hoa tan trong THF (174 mL),
pyridin (21,1 mL) va trifloaxetic anhydrua (10,9 mL) dugc bd sung vao do trong didu
kién 1am lanh bing da, ma hdn hop duoc khudy & 0 °C trong 1 gio. Dung dich natri
hydro carbonat chira nuée bao hoa dugc bd sung vao dung dich phan trng, ma hon hop
duogc chiét bang etyl axetat. L6p hitu co dugc rira bang nudc mudi bao hoa, lam khd qua
natri sulfat, va ¢d dic. Phan cin thu dugce tir d6 dwoc tinh ché bang séc ky silica gel (Hi-
flash ST) (hexan: etyl axetat = 0: 100 dén 70: 30) dé thu hop chit néu & tiéu dé (5,82 g)

¢6 tri sd tinh chét vat Iy nhu sau.

Thoi gian luu gitt LCMS (phut): 0,92;

MS (ESI, Pos.): 283 M + H)";

TH-NMR (CDCls): 3 8,83 (d, J=7,7Hz, 1H).

Vi du tham chiéu 3: 2-clo-5-iodo-4-((propan-2-ylidenamino)oxy)nicotinonitril

T

o’N
| N
Z

o

N~ CI

H;C.__CHj

Natri fert-butoxit (9,02 g) duoc bd sung vao dung dich THF (100 mL) hoa tan
propan-2-on oxim (6,86 g) & nhiét do trong phong, ma hén hop dugc khudy trong 1 gioy
(sau day, dung dich nay dwoc tham chiéu dén nhu 14 dung dich oxim). Dung dich oxim
duge bd sung timg giot vao dung dich THF (90 mL) hoa tan hgp chét (26,5 g) dugc tao
ra trong Vi du tham chiéu 2 trong hon 15 phut trong diéu kién 1am lanh bang d4. Sau khi
nhiét dd cua dung dich phan tng dugc ning 1én dén nhiét do trong phong, dung dich
phan Gng dugc khudy tiép trong 30 phut. Dung dich amoni clorua chtra nuéc béo hoa
duoc bd sung vao d6, ma hdn hop dugc chiét bang etyl axetat. Lép hitu co dugc rira
bing nudc mudi bao hoa, 1am kho qua natri sulfat, va cd dic. Phan cin thu dugc tir d6
duoc tinh ché bang sic ky cot silica gel (Hi-flash SI) (hexan: etyl axetat = 70: 30) dé thu
hop chit néu & tiéu d& (31,1 g) c6 trj sd tinh chit vat 1y nhu sau.

Thoi gian luu gitt LCMS (phut): 1,02;
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'H-NMR (CDCl): 3 8,67 (s, 1H), 2,21 (s, 3H), 2,13 (s, 3H).

Vi du tham chiéu 4: 4-clo-7-iodoisoxazolo[4,5-c]pyridin-3-amin

O-N
\
| Z NH,
|
N Cl

Axit hydrocloric 5 mol/L (70 mL) dugc bd sung vao dung dich etanol (70 mL)
hoa tan hop chét (4,66 g) duoc tao ra trong Vi dy tham chiéu 3, ma hdn hop dugc khudy
&70 °C trong 1 gid. Chat rén tao thanh trong dung dich phan Gmg dugc thu lai bang cach
loc dé thu dugc hop chét néu & tiéu dé (2,93 g) co tri s6 tinh chat vat 1y nhu sau.

Thoi gian luu gitt LCMS (phut): 0,76;
MS (ESI, Pos.): 296 (M + H)";
'H-NMR (DMSO-de): 3 8,65 (s, 1H), 6,59 (s, 2H).

Vi du tham chiéu 5: 4-bromo-7-iodoisoxazolo[4.5-c]pyridin-3-amin

O-N
\
| % NH,
|
N Br

Bromotrimetylsilan (14,9 mL) duoc bd sung vao dung dich propionitril (55,5
mL) hoa tan hop chét (5,55 g) dugc tao ra trong Vi du tham chiéu 4 & nhiét do trong
phong, ma dugc khudy & 105 °C trong 3 gio. Dung dich phan tng dugc 1am lanh dén
nhiét do trong phong, dung dich natri hydro carbonat chira nuéc bao hoa dugc bd sung
vao d6, ma hdn hop duoc chiét bang etyl axetat. Lép hitu co dugc rira bang nuéc mudi
bao hoa, lam kho qua natri sulfat, va c6 dac. Déi véi phﬁn can thu duoc tur d6, dung moi
duoc tron hexan-etyl axetat (4: 1, 50 mL) duoc bd sung vao, ma hdn hop dugc khuéy
trong 30 phut. Chit két ta & day duoc thu lai bang cach loc dé thu hop chat néu & tiéu
d& (4,78 g) ¢6 tri sb tinh chit vat 1y nhu sau.

Thoi gian luu gitt LCMS (phuat): 0,81;

MS (ESI, Pos.): 340 M + H)";
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'H-NMR (CDCls): & 8,64 (s, 1H), 6,48 (s, 2H).

Vi du tham chiéu 6: 4-bromo-7-(1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-

yl)isoxazolo[4,5-c]pyridin-3-amin

Trong khi quyén nito, 1-(tetrahydro-2H-pyran-2-yl)-4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazol (1,73 g)(CAS No. 1003846-21-6), [L,1'-
bis(diphenylphosphino)ferrocen]paladi(Il) diclorua (484 mg) va dung dich chtra nudc
trikali phosphat 2 mol/L (5,9 mL) dugc bd sung vao dung dich 1,4-dioxan (25 mL) hoa
tan hop chit (2,01 g) dugc didu ché trong Vi du tham chiéu 5 (2,01 g), ma hdn hop duge
khudy & 90 °C trong 4 gio. Dung dich phan Gmg dugc lam lanh dén nhiét do trong phong,
pha lodng bang etyl axetat, va nguyén liéu khong hoa tan trong d6 duoc loc qua tam
silica gel ngén. Nuéce duge bd sung vao dich lgoc thu dugc, ma hdn hop duge chiét béng
etyl axetat. Lop hitu co dugc rira bang nudc bién bio hoa, lam khd qua natri sulfat, va
¢d dic. Metanol (10 mL) dugc bd sung vao phan cin thu duge tir d6, ma hdn hop duge
khudy trong 30 phut. Chét két tia trong d6 duoc thu lai bang cach loc d thu hop chét

néu & tidu dé (1,50 g) co tri sd tinh chét vat 1y nhu sau.
Thoi gian luu gitt LCMS (phut): 0,80,
MS (ESL Pos.): 364 (M + H)".

Vi du tham chiéu 7: (5-bromo-4-flo-2-nitrophenyl)(metyl)sulfan
Br: S
F NO,
(1-bromo-2,5-flo-2-nitrophenyl)(metyl)sulfan (CAS No. 167415-27-2) (2,00

g) duoc hoa tan vao dung dich DMF (20 mL) va dugc lam lanh dén 0 °C. Dung dich
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chtra nuéce (4,2 mL) hoa tan natri thiomethoxit (707 mg) duoc bd sung timg giot vao do,
ma hdn hop duoc khudy trong didu kién lam lanh bing d trong 1,5 gid. Chat két tua thu
duoc trong d6 duge thu lai bing cach loc va lam kho dé thu hop chat néu ¢ tiéu dé (1,17

g) ¢6 tri sd tinh chit vt ly nhu sau.
Thoi gian luu gitt LCMS (phut): 1,05;
'H-NMR (CDCls): & 8,06 (d, J=8,0Hz, 1H), 7,52 (d, J=6,0Hz, 1H), 2,52 (s, 3H).

Vi du tham chiéu 8: 4-bromo-5-flo-2-(metylthio)anilin
Br: S
j@[ \CH3
F NH,

Bot sit (1,23 g) duge bd sung vao dung dich axit axetic (12 mL) hoa tan hop

chét (1,17 g) duoc tao ra trong Vi du tham chiéu 7, ma hdn hop duge khudy & 90 °C
trong 1 gi¢. Dung dich phan tng dugc lam lanh dén dén nhiét do trong phong, loc qua
Celite (nhan hiéu da dugc bao ho), va dich loc thu dugce duoc co dic. Phén cin thu duoc
tir d6 dugc tinh ché bang sic ky cot silica gel (Hi-flash NH) (hexan: etyl axetat = 90: 10
dén 70: 30) dé thu hop chét néu & tiu dé (1,06 g) co tri sb tinh chat vat ly nhu sau.
Thoi gian luu gitt LCMS (phtt): 1,01;

MS (ESI, Pos.): 236 (M + H)";

"H-NMR (CDCl5): 8 7,52 (d, J=7,5Hz, 1H), 6,50 (d, J=10,5Hz, 1H), 4,45 (brs, 2H), 2,31
(s, 3H).

Vi du tham chiéu 9: 4-bromo-5-flo-2-(metylsulfonyl)anilin

AV

Br S

F NH,
Trong diéu kién lam lanh bang da, axit metacloperbenzoic (chira khoang 30%

nuée) (1,41 g) duge bd sung vao dung dich diclometan (8,0 mL) hoa tan hop chét (500

mg) duogc tao ra trong Vi du tham chiéu 8. Sau khi khudy no trong diéu kién lam lanh
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bang d4 trong 1 gid, dung dich chira nudce natri thiosulfat 10% va dung dich chira nuge
natri hydrogencarbonat bao hoa dugc bd sung vao d6 dé dimg phan ting clia chling, ma
hdn hop dugc chiét bang etyl axetat. L6p hitu co dugc rira bang nudce bién bao hoa, lam
kh6 qua natri sulfat, va c6 dac. Phan can thu duge tir d6 dugce tinh ché béng sic ly cot
silica gel (Hi-flash SI) (hexan: etyl axetat = 90: 10 dén 50: 50) dé thu hop chit néu &
tiéu dé (487 mg) c6 tri s6 tinh chét vat 1y nhu sau.

Thoi gian luu gitt LCMS (phut): 0,82;

MS (ESI, Pos.): 268 (M + H)".

Vi du tham chiéu 10: 1-(2-amino-5-bromo-4-flophenyl)etan-1-on

O

Br-
CHj

F NH,

Trong khi quyén nito, 4-bromo-5-flo-2-iodoanilin (CAS No. 1219741-79-3)
(810 mg), déng (I) iodua (48,8 mg), tributyl(1-etoxyvinyl)tin (1,04 mL) va axetonitril
(10 mL) dugc tron véi nhau, ma dung dich hdn hop duwgc khi khong khi.
Bis(triphenylphosphin)paladi (II) diclorua (180 mg) dugc bd sung vao d6, ma hdn hop
duge khudy & 80 °C trong 5 gid. Dung dich phan tmg dugc tinh ché truc tiép bang sic
ky cot silica gel (Hi-flash SI) (hexan: etyl axetat = 100: 0 dén 70 :30) dé thu hop chat
néu & tiéu dé (547 mg) co tri sb tinh chat vat Iy nhu sau.
Thoi gian luu gitt LCMS (phut): 0,91;
MS (ESI, Pos.): 232 (M + H)".

Vi du tham chiéu 11: 2-amino-5-bromo-N-etyl-4-flobenzamit

O
Br N

Hon hop cuia axit 2-amino-5-bromo-4-flobenzoic (CAS No. 143945-65-7) (2,20
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2), 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-
oxithexaflophosphat (HATU: CAS No. 148893-10-1) (4,60 g), N, N-
diisopropyletylamin (2,4 mL) va DMF (47 mL) dugc khudy & nhiét d6 trong phong
trong 2 gid. Dung dich natri hydro carbonat chtta nu6e bao hoa dugce bd sung vao dung
dich phan tmg, ma hon hop dugc chiét bang etyl axetat. L6p hitu co dugc ria bang nude
mudi bdo hoa, 1am khd qua natri sulfat, va cd dic. Phén can thu duoc tir d6 dugc tinh
ché bang sic ky cot silica gel (Hi-flash SI) (hexan: etyl axetat = 90: 10 dén 60: 40) dé
thu hop chit néu & tiéu dé (2,08 g) c6 tri s6 tinh chét vat Iy nhu sau.

Thoi gian luu gitt LCMS (phut): 0,84,

MS (ESI, Pos.): 261 (M + H)".

Vi du tham chiéu 12: 5-flo-2-(metylsulfonyl)-4-(4.4.5,5-tetrametyl-1.3.2-dioxaborolan-
2-yDanilin

HyC CHj3
O
H5C 0~ ]@[ \CH3
F NH,

Trong khi quyén nito, 1,4-dioxan (8,0 mL) duoc bd sung vao hon hop ctia hop

chét (487 mg) duoc tao ra trong Vi du tham chiéu 9, bis(pinacolato)diboron (922 mg)
va kali axetat (713 mg), ma hdn hop duoc kht khi. Phic [1,1-
bis(diphenylphosphino)ferrocen]diclopaladi diclometan (148 mg) duoc bd sung vao do,
ma hdn hop dugc khudy & 90 °C qua dém. Hon hop phan tmg duoc loc qua Celite (nhan
hiéu da dugc bao hg), va dich loc thu dugc duoc ¢d déc. Phan can thu duoc tir d6 duoc
tinh ché bang sac ky cdt silica gel (Hi-flash SI) (hexan: etyl axetat = 100: 0 dén 80: 20)
d thu hop chét néu & tiéu dé (342 mg) c6 tri sb tinh chét vat Iy nhu sau.

Thoi gian luu gitt LCMS (phut): 0,91,
MS (ESI, Pos.): 316 (M + H)".

Céc vi du tham chiéu tir 12(1) dén 12(5)
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Thay cho 4-bromo-5-flo-2-(metylsulfonyl)anilin ctia Vi du tham chiéu 9, hop
chét bromoaryl tuong tmg véi né duge st dung, va béng cach dit n6 hoat dong gidng
nhu trong Vi du tham chiéu 12, thu dugc hop chét néu & tiéu dé co tri s6 tinh chat vt Iy

nhu sau.

Vi du tham chiéu 12(1): metyl 2-amino-4-flo-5-(4.4.5.5-tetrametyl-1,3.2-dioxaborolan-

2-vl)benzoat

H
HsC CHs
H3C>Z'\C\) 0
H,C O/B O/CHB
F NH,

Thoi gian luu gitt LCMS (phut): 1,04;
MS (ESI, Pos.): 296 (M + H)".

Vi du tham chiéu 12(2): 5-flo-2-(metylthio)-4-(4.4.5.5-tetrametyl-1,3.2-dioxaborolan-
2-yl)anilin

o, §Hs
H3C>ZL ?
F NH,

Thoi gian luu LCMS (phut): 1,06;

MS (ESI, Pos.): 284 (M + H)".

Vi du tham chiéu 12(3): 1-(2-amino-4-flo-5-(4.4.5.5-tetrametyl-1,3.2-dioxaborolan-2-

yl)phenyl)etan-1-on

c
HsC Hs
HiC” Yo CHs
F NH,
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Thoi gian luu gitt LCMS (phut): 0,99;
MS (ESI, Pos.): 280 (M + H)".

Vi du tham chiéu 12(4): 2-amino-N-etyl-4-flo-5-(4.4.5.5-tetrametyl-1,3,2-

dioxaborolan-2-yl)benzamit

o O
H3C>Z‘\ S O
HC” Yo P N CH,
H
F NH,

Thoi gian luu gitt LCMS (phut): 0,91;
MS (ESI, Pos.): 309 M + H)".

Vi du tham chiéu 12(5); 2-amino-4-clo-N-etyl-5-(4.4.5.5-tetrametyl-1,3.2-

dioxaborolan-2-yl)benzamit

. O
H3C>ZLC\) , O
He” Yo ® N" > CH,
H
cl NH,

Thoi gian luvu LCMS (phut): 1,14;
MS (ESI, Pos.): 325 (M + H)".

Vi du tham chiéu 13: metyl 2-amino-5-(3-amino-7-(1-(tetrahydro-2H-pyran-2-yl)-1H-

pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-flobenzoat
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Trong khi quyén nito, este cla axit boronic (89,1 mg) dugc tao ra trong Vi du
tham chiéu 12(1) va bis[di-terz-butyl(4-dimetylaminophenyl)phosphin]paladi (19,4 mg)
va dung dich natri carbonat chita nuéc 2 mol/L (0,27 mL) dugc bb sung vao dung dich
DMF (1,37 mL) hoa tan hgp chét (100 mg) duoc tao ra trong Vi du tham chiéu 6, ma
hdn hop duoc khudy & 110 °C trong 2 gid. Sau khi lam lanh né dén nhiét do trong phong,
nude may duge bd sung vao d6, ma hdn hop duoc chiét bang etyl axetat. L6p hitu co
duoc rira béng nude mudi bio hoa, 1am khd qua natri sulfat, va cd dic. Phan c3n thu
dugc tir do dugce tinh ché bang sic ky cot silica gel (Hi-flash SI) (hexan: etyl axetat =
95: 5 dén 20: 80) dé thu hop chit néu & tidu dé (110 mg) 6 tri sb tinh chét vat Iy nhu

sau.
Thoi gian Iuu gitt LCMS (phut): 0,75;
MS (ESIL, Pos.): 453 (M + H)".

Vi du 1: metyl 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4.5-c]pyridin-4-yl)-

4-flobenzoat

HN O.__-N

Axit trifloaxetic (4,0 mL) dugc bo sung vao dung dich diclometan (4,0 mL) hoa
tan hop chét (388 mg) dugc tao ra trong Vi du tham chiéu 13, ma hdn hop duoc khqu
& 40 °C trong 5 gio. Natri hydro carbonat bdo hoa dugc bd sung vao dung dich phan
mg, ma hdn hop duge chiét bang etyl axetat. L6p hitu co dugc ria bang nudc mubi bao
hoa, 1am khd qua natri sulfat, va cd déc. Phan cdn thu duoc tir 46 duoc tinh ché béng sic
ky cot silica gel (Hi-flash SI) (hexan: etyl axetat = 90: 10 dén 0: 100) dé thu hop chat
theo sang ché (19,6 mg) co tri s6 tinh chét vat 1y nhu sau.

Thoi gian luu gitt LCMS (phut): 0,59;

MS (ESIL, Pos.): 369 (M + H)";
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'H-NMR (CD;OD): § 8,86 (s, 1H), 8,34 (s, 2H), 8,05 (d, J=8.5Hz, 1H), 6,66 (d,
J=12,5Hz, 1H), 3,85 (s, 3H).

Vi du 2: 4-(4-amino-2-flo-5-metoxyphenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4.5-

clpyridin-3-amin hydroclorua

Trong khi quyén nito, 5-flo-2-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)anilin (CAS No. 1326283-60-6) (224 mg), bis[tri-tert-
butylphosphin]paladi (65.9 mg), va dung dich chira nuéc trikali phosphat 2 mol/L (1,1
mL) duoc bd sung vao dung dich 1,4-dioxan (7,1 mL) hoa tan hop chét (235 mg) duoc
tao ra trong Vi du tham chiéu 6, ma hén hop dugc khudy & 110 °C trong 3 gid. Hon hop
phan tng duogc truc tiép tinh ché bing sic ky cot silica gel (Hi-flash SI) (hexan: etyl
axetat = 100: 0 dén 0: 100) dé thu 4-(4-amino-2-flo-5-metoxyphenyl)-7-(1-(tetrahydro-
2H-pyran-2-yl)-1H-pyrazol-4-yl)isoxazolo[4,5-c]|pyridin-3-amin (108 mg) da thu duoc.

Axit hydrochloric (dung dich metanol 10%, 2,0 mL) dugc bd sung vao dung
dich THF (2,2 mL) hoa tan hop chat nay (108 mg), ma hdn hop duge khudy & nhiét do
trong phong trong 2 gi¢. Natri hydro carbonat bdo hoa dugc bd sung vao dung dich phan
trng, ma hdn hop dugc chiét bang etyl axetat-metanol (9: 1). Lép hitu co dugce rira bang
nude mubi bao hoa, lam kho qua natri sulfat va co dac. Phén cin thu duoc tir d6 duoc
tinh ché bang sic ky cot silica gel (Hi-flash SI) (etyl axetat: metanol = 100: 0 dén 90:10).
Sau khi ¢o dac, phén can thu duoc dugc hoa tan vao metanol (5,0 mL), ma trong d6 axit
hydrocloric (dung dich metanol 10%, 0,8 mL) dugc bd sung, ma hén hop dugce c6 dac.
Etyl axetat (50 mL) duoc bd sung vao phan cin thu dugc, ma hén hop duoc khudy trong
didu kién hoi luu gia nhiét trong 1 gidr va sau d6 co dic dé thu hop chét theo sang ché

(87 mg) c6 tri sb tinh chat vat 1y nhu sau.
Thoi gian luu gitt LCMS (phut): 0,54;
MS (ESI, Pos.): 341 (M + H)™;

'H.NMR (CDsOD): & 8,96 (s, 1H), 8,44 (s, 2H), 7,11 (d, J=6,5Hz, 1H), 6,70 (d,
J=12,0Hz, 1H), 3,93 (s, 3H).

Vi du 3: 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4.5-c]pyridin-4-yl)-4-
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flophenvyl)etan-1-on

Trong khi quyén nito, este ctia boronat (10,7 g) dwgc tao ra trong Vi du tham
chiéu 12 (3), butyl di-1-adamantylphosphin (984 mg), paladi axetat (308 mg), kali iodua
(456 mg) va dung dich chtta nudce trikali phosphat 2 mol/L (28 mL) dugc bd sung vao
dung dich 1-metyl-2-pyrolidon (sau ddy, dugc viét tit 1a NMP) (100 mL) hoa tan hop
chét (10,0 g) duoc tao ra trong Vi du tham chiéu 6, ma hdn hop duge khudy & 50 dén 60
°C trong 45 gio. Sau khi lam lanh dung dich phéan Gng, cac chét khong hoa tan trong d6
dwoc loai bo bang cach loc trong khi rira bang NMP. Nuge may (240 mL) duge bd sung
tung chut mot vao dich loc thu duoc, ma hon hop dugc khqu trong 40 phut, va chét rin
két tua trong d6 dugc thu lai béng cach loc. Chét ran thu duogc ria lan luot béng
axetonitril (80 mL, hai 14n) va metyl zers-butyl ete (80 mL, hai 14n) bang cach rira bun,
va sau d6 loc va 1am kho dé thu 1-(2-amino-5-(3-amino-7-(1-(tetrahydro-2H-pyran-2-
yl)-1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-flophenyl)etan-1-on (8,52 g).

Metanol (24 mL) va axit metansulfonic (3,96 g) duoc b sung vao hop chét nay
(6,00 g), ma hdn hop duoc khudy & 55 °C trong 3 gidr. Hon hop phan tmg dugc 1am lanh
dén nhiét do trong phong, va trietylamin (18 mL) dugc bd sung vao d6, ma hdn hop
duoc khudy & 55 °C trong 2,5 gio. Sau khi 1am lanh hdn hop phan tng, chat két tia thu
duoc duge loc dé thu bot mau be. Metanol (40 mL) duoc bd sung vao bot, ma hdn hop
duoc ria béng cach rira bun & nhiét do trong phong, loc, va lam kho dé thu hop chét

theo sang ché (4,50 g) c6 tri sd tinh chét vét 1y nhu sau.
Thoi gian luu gitt LCMS (phat): 0,56;
MS (ESI, Pos.): 353 (M + H)";

'H-NMR (DMSO-dg): & 13,3 (s, 1H), 8,97 (s, 1H), 8.47 (s, 1H), 8,23 (s, 1H), 7,98 (d,
J=8,5Hz, 1H), 7,71 (brs, 2H), 6,67 (d, J=13,0Hz, 1H), 5,73 (s, 2H), 2,52 (s, 3H).

Vi du 4: 4-(4-amino-2-flo-5-(metylthio)phenyl)-7-(1H-pyrazol-4-yl)isoxazolo[4.5-

clpyridin-3-amin hydroclorua

Axit hydrocloric (dung dich metanol 10%, 1,1 mL) dugc bd sung & nhiét do
trong phong vao dung dich THF (1,5 mL) hoa tan 4-(4-amino-2-flo-5-
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(metylthio)phenyl)-7-(1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-yl)isoxazolo[4,5-
¢]pyridin-3-amin (76,6 mg) thu dugc bang cach st dung este ctia boronat dugc tao ra
trong Vi du tham chiéu 12(2) thay cho metyl 2-amino-4-flo-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzoat dugc didu ché trong Vi du tham chiéu 12(1) va cho hoat dong
gidng nhu trong Vi du tham chiéu 13, ma hdn hop duoc khudy trong 1 gid. Sau phan
{ing, chét két tiia thu dwgc duoc thu lai bang cich loc dé thu hop cht theo sang ché (76,1
mg) c6 tri s6 tinh chét vat Iy nhu sau.

Thoi gian Iuu gitt LCMS (phut): 0,60;
MS (ESI, Pos.): 357 (M + H)";

IH-NMR (CD;OD): & 9,05 (s, 1H), 8,53 (s, 2H), 7,76 (d, J=8,0Hz, 1H), 6,78 (d,
J=13,0Hz, 1H), 2,41 (s, 3H).

Céc vi du tir 4(1) dén 4(16)

Thay cho 4-(4-amino-2-flo-5-(metylthio)phenyl)-7-(1-(tetrahydro-2 H-pyran-2-
yl)-1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-amin, hop chét twong duong véi n6 duge
tao ra béng quy trinh turong ty nhu dugc mo ta trong vi du 4, va sau do tién hanh nhu
quy trinh trong ty dugc mo ta trong vi du 4, tiép theo, thu hop chét theo sang ché co tri

s6 tinh chét vat 1y nhu sau.

Vi du 4(1): 4-(4-amino-3-metoxyphenyl)-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-

3-amin hydroclorua

Thoi gian luu gitt LCMS ( Min): 0,51;
MS (ESI, Pos.): 323 (M + H);

I'H-NMR (CDsOD): & 8,99 (s, 1H), 8,49 (s, 2H), 7,52 (s, 1H), 7,42 (d, J=7,0Hz, 1H),
7,30 (d, J=8,5Hz, 1H), 4,05 (s, 3H).

Vi du 4(2): 4-(4-amino-2-flo-5-(metoxy-d3)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4.5-

clpyridin-3-amin hydroclorua

Thoi gian Iuu gitt LCMS (phut): 0,55;

MS (ESI, Pos.): 344 (M + H)™;
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I'H-NMR (CDsOD): 5 9,09 (s, 1H), 8,56 (s, 2H), 7,29 (d, J=5,5, 1H), 6,95 (d, J=9,0Hz,
1H).

Vi du 4(3): 4-(4-amino-2-flo-5-(metylsulfonyl)phenyl)-7-(1H-pyrazol-4-

yl)isoxazolo[4,5-c]pyridin-3-amin hydroclorua

Thoi gian luu gitt LCMS (phut): 0,55;
MS (ESI, Pos.): 389 (M + H)";

'H-NMR (CDsOD): § 9,10 (s, 1H), 8,50 (s, 2H), 8,12 (d, J=8,0, 1H), 6,90 (d, J=12,5Hz,
1H), 3,17 (s, 3H).

Vi du 4(4): 4-(4-amino-2-flo-3-metoxyphenyl)-7-(1H-pyrazol-4-yl)isoxazolo[4,5-

clpyridin-3-amin hydroclorua

Thoi gian luu gitt HPLC (phut): 0,55;
MS (ESI, Pos.): 341 M+ H)™;

IH-NMR (CD3;0D): § 9,04 (s, 1FH), 8,49 (s, 2H), 7,24 (dd, J=8,5, 7.5, 1H), 6,84 (d,
1=8,5Hz, 1H), 3,99 (s, 3H).

Vi du 4(5): 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4.5-c]pyridin-4-yl)-4-

flobenzamit hydroclorua

Thoi gian luu gitt LCMS (phut): 0,50;
MS (ESI, Pos.): 354 (M + H)";

IH-NMR (DMSO-ds): 8 9,03 (s, 1H), 8.40 (s, 2H), 7,92 (d, J=9,0, 1H), 7,79 (br s, 1H),
7.23 (brs, 1H), 6,64 (d, J=12,0Hz, 1H), 5,98 (br s, 2H).

Vi du 4(6): etyl 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-

4-flobenzoat hydroclorua

Thoi gian luu gitt LCMS (phut): 0,69;
MS (ESI, Pos.): 383 M + H)";

IH-NMR (DMSO-ds): 8 9,01 (s, 1H), 8,38 (s, 2H), 7,99 (d, J=8,5, 1H), 7,30 (br s, 1H),
6,72 (d, I=13,0Hz, 1H), 5,83 (br s, 2H), 4,28 (q, J=7,0Hz, 2H), 1,29 (t, ]=7,0Hz, 3H).
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Vi du 4(7): 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-

4-flophenyl)propan-1-on hydroclorua

Thoi gian luu gitt LCMS (phut): 0,77,
MS (ESI, Pos.): 367 (M + H)";

'H-NMR (CDsOD): & 8,94 (s, 1H), 8,38 (s, 2H), 8,20 (d, J=8,5Hz, 1H), 6,66 (d,
J=13,0Hz, 1H), 2,94 (q, J=7,0Hz, 2H), 1,09 (t, ]=7,0Hz, 3H).

Vi du 4(8): 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4.5-c]pyridin-4-y1)-/N-

etyl-4-flobenzamit hydroclorua

Thoi gian luu gitt LCMS (phut): 0,70;
MS (ESI, Pos.): 382 (M + H)";

'H-NMR (CD;OD): & 8,98 (s, 1H), 8,41 (s, 2H), 7.85 (d, J=8,0Hz, 1H), 6,65 (d,
J=13,0Hz, 1H), 3,29 (q, J=7,0Hz, 2H), 1,11 (t, J=7,0Hz, 3H).

Vi du 4(9): 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-

yl)phenyl)etan-1-on hydroclorua

Thoi gian luu gitt LCMS (phut): 0,67;
MS (ESI, Pos.): 335 (M + H)*;

'H-NMR (CD30D): & 8,86 (s, 1H), 8,37 (s, 2H), 8,29 (d, J=2,0Hz, 1H), 7,64 (dd, J=9,0,
2,0Hz, 1H), 6,95 (d, J=9,0Hz, 1H), 2,56 (s, 3H).

Vi du 4(10): metyl 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-

vl)benzoat hydroclorua

Thoi gian luu gitt LCMS (phut): 0,71;
MS (ESI, Pos.): 351 M + H)™;

'H-NMR (DMSO-ds): & 9,00 (s, 1H), 8,45 (s, 2H), 8,21 (s, 1H), 7,71 (d, J=9,0Hz, 1H),
7,01 (d, 7=9,0Hz, 1H), 6,02 (br s, 2H), 3,84 (s, 3H).

Vi du 4(11): 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-/N-

propylbenzamit hydroclorua
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Thoi gian luu gitt LCMS (phut): 0,70;
MS (ESI, Pos.): 378 (M + H)™;

IH-NMR (CDs0D): & 8,86 (s, 1H), 8,38 (s, 2H), 7,95 (d, J=2,0Hz, 1H), 7,60 (dd, J=8,5,
2,0Hz, 1H), 6,94 (d, J=8,5Hz, 1H), 3,26-3,13 (m, 2H), 1,54 (q, J=7,0Hz, 2H), 0,90 (t,
J=7,0Hz, 3H).

Vi du 4(12): 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4.5-c]pyridin-4-yl)-

4-flophenyl)butan-1-on hydroclorua

Thoi gian luu gitt LCMS (phut): 0,90;
MS (ESI, Pos.): 381 (M +H)";

IH-NMR (CDsOD): & 8,94 (s, 1H), 8,37 (s, 2H), 8,20 (d, J=8,0Hz, 1H), 6,65 (d,
J=13,0Hz, 1H), 2,88 (t, J=7,0Hz, 2H), 1,65 (q, J=7,5Hz, 2H), 0,90 (t, ]=7,5Hz, 3H).

Vi du 4(13): 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4.5-c]pyridin-4-

yl)phenyl)butan-1-on hydroclorua

Thoi gian luu gitt LCMS (phut): 0,87;
MS (ESI, Pos.): 363 (M + H)";

IH-NMR (CDsOD): & 8,86 (s, 1H), 8,38 (s, 2H), 8,33 (d, J=2,0Hz, 1H), 7,63 (dd, J=9,0,
2,0Hz, 1H), 6,96 (d, J=9,0Hz, 1H), 2,96 (t, ]=7,5 Hz, 2H), 1,70-1,64 (m, 2H), 0,92 (t,
J=7,0Hz, 3H).

Vi du 4(14): 2-hydroxyetyl 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4.5-

clpyridin-4-vy1)-4-flobenzoat hydroclorua

Thoi gian luu gitt LCMS (phut): 0,76;
MS (ESI, Pos.): 399 M + H)™;

IH-NMR (CD;OD): 5 8,97 (s, 1H), 8,39 (s, 2H), 8,30 (d, J=8,5 Hz, 1H), 6,69 (d, J=3,0
Hz, 1H), 4,26 (t, J=5,0 Hz, 2H), 3,74 (t, J=5,0 Hz, 2H).

Vi du 4(15): 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4.5-c]pyridin-4-yl)-N-

metylbenzamit hydroclorua
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Thoi gian luu gitt LCMS (phut): 0,69;
MS (ESI, Pos.): 350 (M + H)";

'H-NMR (DMSO-de): & 9,04 (s, 1H), 8,56 (d, J=4,5 Hz, 1H), 8,52 (s, 2H), 8,18 (d,
1=2,0Hz, 1H), 7,64 (dd, J=8,5, 2,0Hz, 1H), 6,94 (d, J=8,5Hz, 1H), 6,22 (s, 2H), 2,78 (d,
J=4,5Hz, 3H).

Vi du 4(16): 4-(4-amino-2-clo-5-(metylthio)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-

clpyridin-3-amin hydroclorua

Thoi gian luu gitt LCMS (phut): 0,63;
MS (ESI, Pos.): 373 (M + H)™;

'H-NMR (DMSO-de): 5 9,08 (s, 1H), 8,43 (s, 2H), 7,40 (s, 1H), 6,93 (s, 1H), 2,37 (s,
3H).

Céac vi du tir 4(17) dén 4(24)

Thay cho 4-(4-amino-2-flo-5-(metylthio)phenyl)-7-(1-(tetrahydro-2 H-pyran-2-
yl)-1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-amin, hop chét tuong ung véi né duoc
diéu ché bang quy trinh twong tw nhu quy trinh dwge mo ta trong Vi du 4, va dugc tinh
ché bang HPLC pha dao (str dung c6t: YMC Triart C18 (30 mm x 75 mm); pha di dong:
0,1% TFA/nuéc/axetonitril = 95: 5 dén 60: 40) dé thu hop chét theo sang ché co tri sd
tinh chit vat Iy nhu sau.

Vi du 4(17): 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-

flo-N-metylbenzamit trifloaxetat

Thoi gian luu gitt LCMS (phut): 0,66;
MS (ESI, Pos.): 368 (M + H)*;

"TH-NMR (DMSO-ds): & (hdn hgp rotame) 8,98 (s, 1H), 8,35 (s, 2H), 8,27-8,21 (m, 1H),
7,76 (d, J=8,5Hz, 1H), 6,61 (d, J=12,5Hz, 1H), 5,69 (br s, 2H), 2,71 (s, 1,5H), 2,69 (s,
1,5H).

Vi du 4(18): 4-(4-amino-5-(etylthio)-2-flophenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-

clpyridin-3-amin trifloaxetat
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Thoi gian luu gitt LCMS (phut): 0,64;
MS (ESI, Pos.): 371 (M + H)™;

IH-NMR (CD;0D): & 8,97 (s, 1H), 8.43 (s, 2H), 7,69 (d, J=8,0Hz, 1H), 6,73 (d,
J=12,5Hz, 1H), 2,81 (q, J=7,0Hz, 2H), 1,25 (t, ]=7,0Hz, 3H).

Vi du 4(19): 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4.5-c]pyridin-4-yl)-4-

flo-N-propylbenzamit trifloaxetat

Thoi gian luu gitt LCMS (phut): 0,84;
MS (ESI, Pos.): 396 M + H)";

IH-NMR (CD;0D): & 8,82 (s, 1H), 8,31 (s, 2H), 7,67 (d, J=8.0 Hz, 1H), 7,56 (d, J=12,5
Hz, 1H), 3,26-3,13 (m, 2H), 1,53-1,48 (m, 2H), 0,86 (t, J=7,0 Hz, 3H).

Vi du 4(20); 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-

vl)benzamit trifloaxetat

Thoi gian luu gitt LCMS (phut): 0,67;
MS (ESI, Pos.): 336 (M + H)";

'H-NMR (CD3;0D): & 8,79 (s, 1H), 8,29 (s, 2H), 7,95 (d, J=2,0Hz, 1H), 7,55 (dd, J=8,5,
2,0Hz, 1H), 6,88 (d, J=8,5 Hz, 1H).

Vi du 4(21): 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4.5-c]pyridin-4-y1)-N-

etylbenzamit trifloaxetat

Thoi gian luu gitt LCMS (phut): 0,55;
MS (ESI, Pos.): 364 (M + H)";

IH-NMR (DMSO-ds): & 8,96 (s, 1H), 8,37 (s, 2H), 8,30 (t, J=6,0Hz, 1H), 7,96 (d,
1=2,5Hz, 1H), 7,57 (dd, J=11,5, 2,5Hz, 1H), 6,88 (d, J=11,5Hz, 1H), 5,84 (brs, 2H), 3,25
(qd, J=9.0, 6,0Hz, 2H), 1,10 (t, J=9,0Hz, 3H).

Vi du 4(22): 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4.5-c]pyridin-4-

yvl)phenyl)propan-1-on trifloaxetat

Thoi gian luu gitt HPLC (phut): 0,62;
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MS (ESI, Pos.): 349 (M + H)";

'H-NMR (DMSO-de): & 8,97 (s, 1H), 8,37 (s, 2H), 8,33 (s, 1H), 8,25 (d, J=2,0Hz, 1H),
7,76 (dd, J=9,0, 2,0Hz, 1H), 6,96 (d, J=9,0Hz, 1H), 6,46 (br s, 2H), 5,94 (brs, 2H), 3,06
(q, J=7,0Hz, 2H), 1,10 (t, J=7,0Hz, 3H).

Vi du 4(23): 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4.5-c]pyridin-4-y1)-4-

clo-N-etylbenzamit trifloaxetat

Thoi gian luu gitt LCMS (phut): 0,59;
MS (ESI, Pos.): 398 (M + H)";

'H-NMR (DMSO-de): § 9,00 (s, 1H), 8,38 (s, 2H), 8,32 (t, J=6,5Hz, 1H), 7,71 (s, 1H),
6,95 (s, 1H), 5,54 (brs, 2H), 3,23 (qd, I=10,0, 6,5Hz, 2H), 1,08 (t, J=10,0Hz, 3H).

Vi du 424): 4-(2-flo-5-metoxy-4-nitrophenyl)-7-(1H-pyrazol-4-yl)isoxazolo[4.5-

c|pyridin-3-amin trifloaxetat

Thoi gian luu gitt LCMS (phut): 0,92;
MS (ESI, Pos.): 371 M + H)".

Vi du 4 (25): 4-(4-amino-2-flo-5-(triflometyl)phenyl)-7-(1 H-pyrazol-4-

yl)isoxazolo[4.5-c]pyridin-3-amin

Thay cho 4-(4-amino-2-flo-5-(metylthio)phenyl)-7-(1-(tetrahydro-2 H-pyran-2-
y1)-1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-amin, hop chat twong tmg véi né duge
diéu ché bang quy trinh twong tu nhu quy trinh dugc md ta trong Vi du 4, va duoc tinh
ché bang HPLC pha dao (s dung cot: Xtimate C18 (25 mm x 150 mm); pha di dong:
0,225% axit formic/nuéc/axetonitril = 75: 25 dén 45: 55) dé thu hop chit theo sang ché
¢6 tri s tinh chét vat Iy nhu sau.

Thoi gian luu gitt LCMS (phut): 0,90;
MS (ESI, Pos.): 379 (M + H)*;

'H-NMR (DMSO-ds): & 8,93 (s, 1H), 8,39 (s, 2H), 7,69 (d, J=7,5Hz, 1H), 6,78 (d,
J=12,5Hz, 1H).
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Vi du 5: 4-(4-amino-2-flo-5-(metylsulfinyl)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4.5-

clpvyridin-3-amin trifloaxetat

Hop chét (17,2 mg) duoc diéu ché trong Vi du 4, natri perborat tetrahydrat (6,16 mg),
axit axetic (0,5 mL) va metanol (0,2 mL) dugc tron 14n, ma hdn hop duge khuéy 50
°C trong 6 gio. Dung dich phan tng dugc tinh ché bang HPLC pha dao (sit dung cot:
YMC Triart C18 (30 mm x 75 mm); pha di dong: 0,1% TFA/nuéc/axetonitril = 95: 5 to
60: 40) dé thu hop chét theo sang ché (5,0 mg) c6 tri s6 tinh chét vat 1y nhu sau.

Thoi gian Ivu gitt LCMS (phut): 0,50;

MS (ESI, Pos.): 373 (M + H)";

TH-NMR (DMSO-de): & 8,99 (s, 1H), 8,37 (s, 2H), 7,56 (d, J=8,0Hz, 1H), 6,66 (d,
J=12,5Hz, 1H), 2,79 (s, 3H).

Vi du 6: axit 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-

flobenzoic

THF (0,2 mL) va metanol (0,1 mL) duoc bd sung vao hop chét (20 mg) duoc
tao ra trong Vi du 1, va dung dich natri hydroxyt chira nuéc 2,0 mol/L (81 pL) duoc bd
sung ting giot vao d6 ¢ nhiét do trong phong, ma hdn hop duoc khudy trong 3 gid. Hon
hgp phan Gng dugc trung hoa va tinh ché bang HPLC pha d4o (st dung cdt: YMC Triart
C18 (30 mm x 75 mm); pha di dong: 0,1% TFA/nudc/axetonitril = 95: 5 dén 60: 40) @é
thu hop chét theo sang ché (12.1 mg) c6 tri s6 tinh chét vat Iy.

Thoi gian luu gitt LCMS (phut): 0,53;

MS (ESI, Pos.): 355 M + H)";

TH-NMR (DMSO-d): & 8,97 (s, 1H), 8,35 (s, 2H), 7,93 (d, J=8,5Hz, 1H), 7,23 (br s,
1H), 6,67 (d, J=12,5Hz, 1H), 5,72 (br s, 2H).

Vidu 7: 4-(4-amino-2-flo-5-metoxyphenyl)-7-(3-metyl-1 H-pyrazol-4-yl)isoxazolo[4.5-

clpyridin-3-amin trifloaxetat

Thay cho 1-(tetrahydro-2 H-pyran-2-yl)-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol, axit (1-(fert-butoxycarbonyl)-3-metyl-1H-pyrazol-4-
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yl)boronic dugc cho vao cac qua trinh hoat dong gidng nhu trong Vi du tham chiéu 6 —
Vi du tham chiéu 13 — Vi du 2, dé thu hop chét theo sang ché ¢6 tri sb tinh chét vat ly

nhu sau.
Thoi gian luu gitt LCMS (phut): 0,56;
MS (ESI, Pos.): 355 (M + H)".

Vi du 8: 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4.5-c]pyridin-4-yl)-4-

hydroxyphenyl)etan-1-on trifloaxetat

Axit axetohydroxamic (258 mg) va kali carbonat (618 mg) dugc bb sung vao
dung dich 1,3-dimetyl-2-imidazolidinon (3 mL) hoa tan 1-(2-amino-5-(3-amino-7-(1-
(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flophenyl)etan-1-on (150 mg) dugc diéu ché trong cac quy trinh dwge mo ta trong Vi du
3, ma hdn hop duge khudy & 80 °C trong 5 gid. Sau khi lam lanh dén nhiét do trong
phong, nwdc may (15 mL) duoc b6 sung vao d6, ma hdn hop dugc chiét bang etyl axetat
(20 mL), rua b?mg nude mudi bdo hoa, va sau d6 co dic. Phan cin thu duge tir d6 duge
tinh ché bang sic ky cot silica gel (Hi-flash NH) (etyl axetat: metanol = 100: 0 dén 50:
50), dé thu 1-(2-amino-5-(3-amino-7-(1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-
yl)isoxazolo[4,5-c]pyridin-4-yl)-4-hydroxyphenyl)etan-1-on (50 mg).

Metanol (2,0 mL) va axit metansulfonic (34 mg) dugc b sung vao hop chét nay
(50 mg), ma hdn hop dugc khudy & nhiét do trong phong trong 64 gio. Chét két taa tao
ra bang phan g duoc thu lai bang cach loc, hoa tan trong dimetyl sulfoxua va tinh ché
bang HPLC pha dao (st dung cot: YMC Triart C18 (30 mm x 75 mm); pha di dong:
0,1% TFA/nuéc/axetonitril = 95: 5 dén 60: 40) dé thu hop chat theo séng ché (23,1 mg)
c6 tri sb tinh chét vat ly nhu sau.

Thoi gian luu gitt LCMS (phut): 0,55;
MS (ESI, Pos.): 351 (M + H)".

Vi du tham chiéu 14: 5-bromo-2-clo-3-floisonicotinonitril
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R CN

Cl \ Br
\_7

Thay cho 2-clo-4-flo-5-iodopyridin, 5-bromo-2-clo-3-flopyridin (CAS No.
831203-13-5) duoc dit trong qua trinh hoat dong twong tu nhu trong Vi du tham chiéu
1 — Vi du tham chiéu 2, dé thu hop chét néu & tiéu dé co tri s6 tinh chat vat Iy nhu sau.

'H-NMR (DMSO-de): & 8,81 (s, 1H).

Vi du tham chiéu 15: 5-(4-amino-2-flo-5-metoxyphenyl)-2-clo-3-floisonicotinonitril

R CNR

Cl \ / NH;
O—CH;

Trong  khi quyén argon, 5-flo-2-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)anilin ~ (CAS  No.  1326283-60-6) (70,0 mg), [1,1-
bis(diphenylphosphino)ferrocen]paladi(Il) diclorua (19,0 mg) va dung dich trikali
phosphat chira nuédc 2mol/L (0,40 mL) dugc bd sung vao dung dich 1,4-dioxan solution
(2,0 mL) hoa tan hop chét (61,0 mg) duogc diéu ché trong Vi du tham chiéu 14, ma hdn
hop duoc khudy & 90 °C trong 3 gio. Sau khi cho 1am lanh né, nuéc dugce bd sung vao
dung dich phan tng, ma hén hop duoc chiét bang etyl axetat. L6p hitu co dugc rira bang
nuée bién bio hoa, lam kho qua natri sulfat, va co dic. Phén cin thu duoc tir d6 duoc
tinh ché bang séc ky cot silica gel (Hi-flash SI) (hexan: etyl axetat = 100: 0 dén 30: 70)

dé thu hop chit néu & tiéu dé (45,0 mg) co tri sb tinh chét vat 1y nhu sau.
MS (ESI, Pos.): 296 M + H)";

IH-NMR (CDCls): 88,41 (s, 1H), 6,76 (d, J=6,5Hz, 1H), 6,55 (d, J=11,5Hz, 1H), 4,25
(s, 2H), 3,88 (s, 3H).

Vi du tham chiéu 16: 5-(4-amino-2-flo-5-metoxyphenyl)-3-flo-2-(1-(tetrahydro-2H-

pyran-2-yl)- 1 H-pyrazol-4-yl)isonicotinonitril
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=~ \ / NHZ
N
O—CHj,

Trong khi quyén argon, 4-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-1-(tetrahydro-
2H-pyran-2-yl)-1H-pyrazol ~ (CAS  No.  1072944-26-3)(40,0 mg), [L1"-
bis(diphenylphosphino)ferrocen]paladi(Il) diclorua (11,0 mg) va dung dich trikali
phosphat chtra nuéc 2 mol/L (0,20 mL) dugc bd sung vao dung dich 1,4-dioxan (2,0
mL) hoa tan hop chét (45,0 mg) dugc tao ra trong Vi du tham chiéu 15, ma hdn hop
dugc khudy ¢ 110 °C trong 6 gid. Sau khi cho n6 lam lanh, nuéc duge b6 sung vao dung
dich phan tng, ma hdn hop dugc chiét bang etyl axetat. Lép hitu co dugce rira bang nudc
bién bdo hoa, 1am khé qua natri sulfat, va c6 dic. Phan cin thu dugc tir d6 dugc tinh ché
bing séc ky cot silica gel (Hi-flash SI) (hexan: etyl axetat = 100: 0 dén 15: 85) dé thu
hop chat néu & tiéu dé (30,0 mg) co tri sb tinh chét vat Iy nhu sau.

MS (ESI, Pos.): 412 (M + H)";

'H-NMR (CDCl5): & 8,57 (dd, J=1,5, 0,5Hz, 1H), 8,30 (d, J=2,0Hz, 1H), 8,23 (d, J=1,0
Hz, 1H), 6,81 (d, J=6,5Hz, 1H), 6,56 (d, J=11,0Hz, 1H), 5,49-5,44 (m, 1H), 4,19 (s,
2H), 4,13-4,07 (m, 1H), 3,89 (s, 3H), 3,79-3,71 (m, 1H), 2,17-2,05 (m, 3H), 1,80-1,62
(m, 3H).

Vi du tham chiéu 17: 4-(4-amino-2-flo-5-metoxyphenyl)-7-(1-(tetrahydro-2H-pyran-2-

v1)-1H-pyrazol-4-yl)isoxazolo[ 5.4-c]pyridin-3-amin

o—N
\ P
\N > 2
o)
N A CH,4
E NH,

Trong khi quyén nito, kali terz-butoxit (89,0 mg) duoc bd sung vao dung dich
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DMF (1,0 mL) hoa tan axit axetohydroxamic (59 mg) & nhiét do trong phong, ma hdn
hop dugc khudy trong 30 phut. Dung dich DMF (2,0 mL) hoa tan hop chét (65 mg) duoc
tao ra trong Vi du tham chiéu 16 dugc bd sung tlirng giot, vao dung dich dugc tron nay,
ma hdn hop dugc khudy ¢ nhiét do trong phong trong 16 gid. Nude duge bd sung vao
dung dich phan tmg, ma hdn hgp duge chiét bang etyl axetat. L6p hitu co dugc rira bang
nuéce bién bao hoa, 1am kho qua natri sulfat, va co dic. Phén cin thu duge tir d6 duogc
tinh ché bang séc ky cot silica gel (Hi-flash SI) (hexan: etyl axetat = 100: 0 dén 15: 85)
dé thu hop chét néu & tiéu dé (22,0 mg) c6 tri s tinh chét vat 1y nhu sau.

MS (ESI, Pos.): 425 (M + H)";

IH-NMR (CDCl3): 5 8,56 (s, 1H), 8,42 (s, 1H), 8,31 (d, J=0,5Hz, 1H), 6,76 (d, J=6,5Hz,
1H), 6,59 (d, J=10,5Hz, 1H), 5,52-5,47 (m, 1H), 4,14-4,08 (m, 1H), 4,33 (s, 2H), 4,15
(s, 2H), 3,87 (s, 3H), 3,79-3,70 (m, 1H), 2,16-2,04 (m, 3H), 1,75-1,50 (m, 3H).

Vi du 9: 4-(4-amino-2-flo-5-metoxyphenyl)-7-(1H-pyrazol-4-yl)isoxazolo[5.4-

clpyridin-3-amin hydroclorua

Axit hydrochloric (dung dich metanol 1,25 mol/L) (0,64 mL) dugc b sung vao
dung dich THF (1,0 mL) hoa tan hgp chét (20,0 mg) duoc tao ra trong Vi du tham chiéu
17 & nhiét do trong phong, ma hon hop duoc khudy trong 3 gio. Dung dich phin tng
duoc cd dac dé thu hop chat theo sang ché (5,8 mg) c6 tri s tinh chét vat 1y nhu sau.

Thoi gian luu gitt LCMS (phut): 0,66;
MS (ESL Pos.): 341 M + H)";

IH-NMR (CD;OD): & 8,45 (s, 2H), 8,24 (d, J=1,0) Hz, 1H), 6,92 (d, J=7,0 Hz, 1H), 6,70
(d, J=11,5Hz, 1H), 3.89 (s, 3H).

Vi du tham chiéu 18: metyl 2-amino-5-(3-amino-7-(1-(((di-tert-
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butoxyphosphoryl)oxy)metyl)-1H-pyrazol-4-yl)isoxazolo[4.5-c]pyridin-4-y1)-4-

flobenzoat

Bu—O O
tBu O\//

Cesi carbonat (6,61 g) va di-tert-butyl-clometyl phosphat (1,41 mL) dugc bd
Sung vao dung dich DMF (41 mL) hoa tan hop chét (1,49 g) dugc diéu ché trong Vi du
1, ma hdn hop duoc gia nhiét & 50 °C trong 5 gid. Dung dich natri hydro carbonat chura
nuéc bio hoa duoc bd sung, vao dung dich phan tmg, ma hdn hop dugc chiét bing etyl
axetat. L6p hitu co dugc rira bang nude bién bio hoa, 1am kho qua natri sulfat va c6 dic.
Phén can thu dugc tir d6 duoc tinh ché bang sic ky cot silica gel (Hi-flash SI) (hexan:
etyl axetat = 90: 10 dén 0: 100) dé thu hop chat néu & tiéu d& (1,14 g) c6 tri sb tinh chét

vat Iy nhu sau.
Thoi gian luu gitt LCMS (phut): 0,84;
MS (ESI, Pos.): 591 (M + H)".

Vi du 10: metyl 2-amino-5-(3-amino-7-(1-((phosphonooxy)metyl)-1H-pyrazol-4-

yvl)isoxazolo[4.5-c]pyridin-4-y1)-4-flobenzoat

Nudce da tinh ché (6,8 mL) va axit axetic (13.5 mL) dugc bd sung vao hop chét
(1,09 g) dugc tao ra trong Vi du tham chiéu 18, ma hén hop dugc khqu 6 50 °C qua
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dém. Chat két tia ling lai sau phan tmg dugc thu lai bang cach loc. Dich loc thu duge
duoc tinh ché bing HPLC pha dao (sir dung cot: YMC Triart C18 (50 mm x 100 mm);
pha di dong: 0,1% TFA/nu6c/axetonitril = 95: 5 dén 50: 50) va c6 ddc dé thu hop chat
theo sang ché (536 mg) c6 tri s tinh chét vat 1y nhu sau.

Thoi gian luu gitt LCMS (phut): 0,51;
MS (ESI, Pos.): 479 (M + H)";

H-NMR (DMSO-de): & 8,99 (s, 1H), 8,63 (s, 1H), 8,35 (s, 1H), 7,94 (d, J=8,5Hz, 1H),
7.21 (brs, 2H), 6,71 (d, J=12,5Hz, 1H), 5,91 (d, J=10,0Hz, 2H), 5,75 (brs, 2H), 3,82 (s,
3H).

Céc vi du tir 10(1) dén 10(12)

Thay cho metyl 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-
c]pyridin-4-yl)-4-flobenzoat prepared trong Vi du 1, hop chét twong Gmg vé6i nd duoc
dat vao qua trinh hoat dong tuwong tu nhu trong Vi du tham chiéu 18 — Vi du 10, dé thu
hop chét theo séng ché 6 tri s6 tinh chét vét 1y nhu sau.

Vi du 10(1): (4-(4-(5-axetyl-4-amino-2-flophenyl)-3-aminoisoxazolo[4.5-c]pyridin-7-

yv1)-1H-pyrazol-1-y)metyl dihydro phosphat

HO O

\Y%
HO—R
\

Cesi carbonat (91,9 mg) va di-tert-butyl-clometylphosphat (20 pL) dugc bd
sung vao dung dich DMF (0,5 mL) hoa tan hop chét (24 mg) duogc tao ra trong Vi du 3,
ma hén hop duge khudy & nhiét d trong phong trong 8 gid. Nude may dugc bd sung,
vao dung dich phan tng, ma hon hgp duoc chiét bang etyl axetat. Lép hitu co duoc rira
bang nude mudi bio hoa, 1am khd qua natri sulfat va ¢d ddc. Diclometan (0,30 mL) va
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axit trifloaxetic (0,12 mL) dugc bd sung, vao phﬁn can thu dugc, ma hon hop duogc
khudy & 40 °C qua dém. Dung dich phan g dugc pha lodng baing DMSO va tinh ché
bing HPLC pha dao (st dung cot: YMC Triart C18 (30 mm x 75 mm); pha di dong:
0.1% TFA/nudc/axetonitril = 95: 5 dén 60: 40) dé thu hop chit theo sang ché (3,9 mg)
¢6 tri s tinh chét vat Iy nhu sau.

Thoi gian luu gitt LCMS (phut): 0,50,

MS (ESI, Pos.): 463 (M + H)";

H-NMR (DMSO-de): 5 8,98 (s, 1H), 8,61 (s, 1H), 8,33 (s, 1H), 7,97 (d, J=8,5Hz, 1H),
7.70 (brs, 2H), 6,65 (d, J=13,0Hz, 1H), 5,89 (d, J=10,0Hz, 2H), 5,76 (brs, 2H), 2,51 (s,
3H).

Vi du 10(2): etyl 2-amino-5-(3-amino-7-(1-((phosphonooxy)metyl)-1H-pyrazol-4-

vl)isoxazolo[4.5-c]pyridin-4-y1)-4-flobenzoat

H
\7
HO—pP
\

Cesi carbonat (128 mg) va di-fert-butyl-clometylphosphat (27 pL) dugc bd sung
vao dung dich DMF (0,5 mL) hoa tan hop chét (36 mg) dugc tao ra trong Vi du 4(6),
ma hdn hop dugc khudy & nhiét do trong phong qua dém. Nudc mdy duge bd sung, vao
dung dich phan tmg, ma hon hop dugc chiét bang etyl axetat. L6p hitu co duge rira bang
nuée mudi bdo hoa, 1am khd qua natri sulfat va cd dac. Diclometan (0,30 mL) va axit
trifloaxetic (0,18 mL) dugc bd sung, vao ph.:?m can thu duge, ma hdn hop duge khuéy o
40 °C trong 3,5 gio. Dung dich phan tmg duoc pha loang bang DMSO va tinh ché bang
HPLC pha d4o (sit dung cot: YMC Triart C18 (30 mm x 75 mm); pha di dong: 0,1%
TFA/nuéc/axetonitril = 95: 5 dén 60: 40) @& thu hop chét theo sang ché (15,0 mg) c6 tri

s4 tinh chét vét 1y nhu sau.
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Thoi gian luu gitt LCMS (phut): 0,55;
MS (ESI, Pos.): 493 (M + H)";

'H-NMR (DMSO-de): & 8,97 (s, 1H), 8,60 (s, 1H), 8,31 (s, 1H), 7,93 (d, ]=8,5Hz, 1H),
7,19 (br s, 2H), 6,67 (d, J=12,5Hz, 1H), 5,87 (d, J=10,0Hz, 2H), 5.73 (brs, 2H), 4,26 (q,
J=7,0Hz, 2H), 1,27 (t, J=7,0Hz, 3H).

Vi du 103): (4-(3-amino-4-(4-amino-5-(etylcarbamoyl)-2-flophenyl)isoxazolo[4.5-

clpyridin-7-y1)-1H-pyrazol-1-vl)metyl dihydro phosphat

\y/
HO—p
\

Thoi gian luu gitt LCMS (phut): 0,50;
MS (ESI, Pos.): 492 M + H)";

'H-NMR (DMSO-de): & 8,99 (s, 1H), 8,61 (s, 1H), 8,33 (s, 1H), 8,27 (t, J=5,5Hz, 1H),
7,78 (d, J=8,5Hz, 1H), 7,13 (brs, 2H), 6,60 (d, J=12,5Hz, 1H), 5,88 (d, ]=10,0Hz, 2H),
5,65 (brs, 2H), 3,26-3,18 (m, 2H), 1,07 (t, J=7,0Hz, 3H).

Vi du 10(4): (4-(3-amino-4-(4-amino-2-flo-5-(metylthio)phenyl)isoxazolo[4.5-

clpyridin-7-v1)-1H-pyrazol-1-yl)metyl dihydro phosphat
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Thoi gian luu LCMS (phut): 0,52;
MS (ESI, Pos.): 467 (M + H)";

'H-NMR (DMSO-de): & 8,96 (s, 1H), 8,60 (s, 1H), 8,32 (s, 1H), 7,40 (d, J=8,5Hz, 1H),
6,62 (d, I=12,5Hz, 1H), 5,95 (brs, 2H), 5,88 (d, J=10,0Hz, 2H), 5,64 (s, 2H), 2,32 (s,
3H).

Vidu 10(5): (4-(3-amino-4-(4-amino-2-flo-5-propionylphenyl)isoxazolo[4.5-c]pyridin-

7-y1)-1H-pyrazol-1-y)metyl dihydro phosphat

HO O
Ho—y/

Thoi gian luu LCMS (phut):0.53;
MS(ESI, Pos.): 477(M+H)";

TH-NMR(DMSO-de): & 8,98 (s, 1H), 8.61(s, 1H), 8,33(s, 1H), 7,99 (d, J=8,5Hz, 1H),
7,70 (brs, 2H), 6,66 (d, J=12,0Hz, 1H), 5,88 (d, J=10,0Hz, 2H), 5,75 (brs, 2H), 2,96 (q,
J=7,5Hz, 2H), 1,05 (t, J=7,5Hz, 3H).

Vi du 10(6): (4-(4-(3-axetyl-4-aminophenyl)-3-aminoisoxazolo[4.5-c]pyridin-7-yI)-

1 H-pyrazol-1-y)metyl dihydro phosphat

HO—Y/

\
o
/N
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Thoi gian luu LCMS (phut): 0,48;
MS (ESI, Pos.): 445 (M + H)";

'H-NMR (DMSO-ds): & 8,95 (s, 1H), 8,58 (s, 1H), 8,31 (s, 1H), 8,19 (d, J=2,0Hz, 1H),
7,77 (dd, J=8,5, 2.0Hz, 1H), 7,58 (brs, 2H), 6,92 (d, J=8,5Hz, 1H), 5,92-5,85 (m, 4H),
2,54 (s, 3H).

Vi du 10(7): (4-(3-amino-4-(4-amino-2-flo-5-(metylsulfonyl)phenyl)isoxazolo[4,5-

clpyridin-7-y1)-1H-pyrazol-1-yl)metyl dihydro phosphat

Thoi gian luu LCMS (phut): 0,668;
MS(ESI, Pos.): 499(M+H)";

'H-NMR(DMSO-dg): & 9,00 (s, 1H), 8,63 (s, 1H), 8,35 (s, 1H), 7,74 (d, J=8,0Hz, 1H),
6,79 (d, J=12,0Hz, 1H), 6,64 (brs, 2H), 5,91 (d, ]=12,0Hz, 2H), 5,83 (brs, 2H), 3,18 (s,
3H).

Vi du 10(8): axetat hoic solvat cua axit axetic cua (4-(3-amino-4-(4-amino-5-

(etylcarbamovl)-2-clophenyl)isoxazolo[4.5-c]pyridin-7-yl)-1 H-pyrazol-1-yl)metyl

dihydro phosphat
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Bing cach dit hop chét (421 mg) dugce tao ra trong Vi du 4 (23) vao qua trinh
hoat doéng gidng nhu trong Vi du tham chiéu 18, (4-(3-amino-4-(4-amino-2-clo-5-
(etylcarbamoyl)phenyl)isoxazolo[4,5-c]pyridin-7-yl)-1H-pyrazol-1-yl)metyl  di-fers-
butyl phosphat (430 mg) da thu dugc. Axit axetic (19,3 mL) va nudce tinh khiét (3,4 mL)
dugc bd sung vao hop chét nay (379 mg), ma hon hop duge khudy & 60 °C trong 5 gio.
Chét két tia thu dugc & day duge thu lai bing cach loc va lam khd dé thu hop chit theo
sang ché (304 mg) c6 tri s6 tinh chat vat Iy nhu sau va 1a & dang axetat hodc solvat cia

axit axetic.
Thoi gian luu gitt LCMS (phut): 0,706;
MS (ESI, Pos.): 508 (M + H)";

IH-NMR (DMSO-de): 3 9,01 (s, 1H), 8,64 (s, 1H), 8,36 (s, 1H), 8,33-8,29 (m, 1H), 7,70
(s, 1H), 7,01 (brs, 2H), 6,94 (s, 1H), 5,90 (d. J = 10,0Hz, 2H) , 5,53 (brs, 2H), 3,24-3,18
(m, 2H), 1,91 (s, 3H), 1,07 (t, J=7.0Hz, 3H).

Vi du 10(9): hydrat of (4-(4-(5-axetyl-4-amino-2-flophenyl)-3-aminoisoxazolo[4.5-

clpyridin-7-y1)-1H-pyrazol-1-yl)metyl dihydro phosphat

Bang cach dat hop chét (100 mg) dugce tao ra trong Vi du 3 vao qua trinh hoat
dong gidng nhu trong Vi du tham chiéu 18, (4-(4-(5-axetyl-4-amino-2-flophenyl)-3-
aminoisoxazolo[4,5-c]pyridin-7-y1)-1H-pyrazol-1-yl)metyl di-tert-butyl phosphat (112
mg) da thu duge. Axti axetic (0,20 mL) va nuéc tinh khiét (0,05 mL) duge bd sung vao
hop chit nay (25 mg), ma hon hop dugce khudy ¢ 60 °C qua dém. Chét két tia thu dugc
¢ day duogc thu lai béng cach loc va lam kho dé thu hop chét theo sang ché (18,0 mg)
ctia Vi du 10(1) ¢6 tri s6 tinh chét vat Iy nhu sau va 1a & dang hydrat. Ngoai ra, ciing
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duge xac nhan tir phan tich DSC va TG dbi véi hop chét theo séng ché rang n6 13 hydrat.
Thoi gian luu gitt LCMS (phut): 0,50;
MS (ESI, Pos.): 463 (M + H)";

IH-NMR (DMSO-de): & 8,98 (s, 1H), 8,61 (s, 1H), 8,33 (s, 1H), 7,97 (d, J=8,5Hz, 1H),
7,70 (brs, 2H), 6,65 (d, J=13,0Hz, 1H), 5.89 (d, J=10,0Hz, 2H), 5,76 (brs, 2H), 2,51 (s,
3H).

Vi du_ 10(10): mudi monokali  (4-(4-(5-axetyl-4-amino-2-flophenyl)-3-

aminoisoxazolo[4,5-c]pyridin-7-yl)-1H-pyrazol-1-yl)metyl monohydrogenphosphat
Dung dich kali axetat chira nuéc 0,25M (0,43 mL, 1 duong lugng) dugc bd sung

vao dung dich axit axetic (1,25 mL) hoa tan hop chét (50 mg) dwoc diéu ché trong Vi

du 10(1), ma hén hop dugce khudy & nhiét d6 trong phong trong 8 gio. Huyén phu thu

duge dugce thu lai bing cach loc va lam kho du6i 4p suét giam dé thu hop chét theo sang

ché (43,5 mg) c6 tri sb tinh chit vat Iy nhu sau.

Thoi gian luu gitt LCMS (phut): 0,49;

MS (ESI, Pos.): 463 (M + H)";

TH-NMR (DMSO-ds + CD30D): & 8,94 (s, 1H), 8,60 (s, 1H), 8,21 (s, 1H), 7,99 (d,

J=8,5Hz, 1H), 7,70 (brs, 2H), 6,66 (d, J=13,0Hz, 1H), 5,69 (d, J=9,5Hz, 2H), 2,52 (s,

3H).

Vi du 10(11): trifloaxetat hodc solvat cua axit trifloaxetic cua etyl 2-amino-5-(3-amino-

7-(1-((phosphonooxy)metyl)-1H-pyrazol-4-yl)isoxazolo[4.5-c]pyridin-4-y1)-4-

flobenzoat

Cesi carbonat (128 mg) va di-fert-butyl-clometyl phosphat (27 pL) duoc bd
sung vao dung dich DMF (0,5 mL) hoa tan hop chét dugc diéu ché trong Vi du 4(6)
(2.00 g), ma hdn hop duge khudy & nhiét d6 trong phong qua dém. Nude may dugc b6
sung, vao dung dich phan tng, ma hon hop dugc chiét bang etyl axetat. Lép hitu co
duoc rira béng nuée mubi bdo hoa, lam khod qua natri sulfat va cd dic. Phan can thu

duoc tir d6 duoc tinh ché biang sic ky cot silica gel (Hi-flash SI) (hexan: etyl axetat =
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90: 10 dn 0: 100) dé thu etyl 2-amino-5-(3-amino-7-(1-(((di-tert-
butoxyphosphoryl)oxy)metyl)-1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-

flobenzoat (2,12 g). Nude tinh khiét (10 mL), etanol (10 mL) va axit trifloaxetic (5,3
mL) dugc bd sung 14n luot vao d6, ma hén hop dugc khuéy & 40 °C. Sau 2 gio, etanol
(5 mL) dugc bd sung vao do, ma hén hop dugce lam lanh dén nhiét do trong phong. Chét
két tia thu duoc & day duoc thu lai bing cach loc va rira bing etanol va lam kho duéi

ap sut giam dé thu hop chit theo sang ché (1,81 g) ¢6 tri s6 tinh chat vat Iy nhu sau.
Thoi gian luu gitt LCMS (phut): 0,55;
MS (ESI, Pos.): 493 (M + H)";

'H-NMR (DMSO-de):3 9,02 (s, 1H), 8,65 (s, 1H), 8,36 (s, 1H), 7,98 (d, ]=8,5Hz, 1H),
7,32 (brs, 2H), 6,70 (d, J=12,5Hz, 1H), 5,91 (d, J=10,0Hz, 2H), 5,79 (brs, 2H), 4,28 (q,
J=7,0Hz, 2H), 1,29 (t, J=7,0Hz, 3H).

Vi du 10(12): axetat hodc solvat cua axit axetic cua etyl 2-amino-5-(3-amino-7-(1-

((phosphonooxy)metyl)-1H-pyrazol-4-yl)isoxazolo[4.5-c]pyridin-4-yl)-4-flobenzoat

Nuéc tinh khiét (30 mL) va axit axetic (20 mL) duoc bd sung vao hop chét (2.13
g) dugc tao ra trong Vi du 10(2), ma hdn hop duoc khudy & 60 °C trong 4 gid. Dung
mdi dugc chung ct dudi ap suat giam va duoc pha lodng bang etanol (30 mL). Dung
dich phan tng duoc khudy qua dém va thu lai bing cach loc dé thu hop chit theo sang
ché (1,50 g) ¢6 tri s6 tinh chat vat Iy nhu sau.
Thoi gian luu gitt LCMS (phut): 0,55;
MS (ESI, Pos.): 493 M + H)™;

'H-NMR (DMSO-de): & 8,99 (s, 1H), 8,62 (s, 1H), 8,34 (s, 1H), 7,96 (d, J=8,5Hz, 1H),
7,21 (brs, 2H), 6,69 (d, J=13,0Hz, 1H), 5.91 (d, J=10,0Hz, 2H), 5,74 (brs, 2H), 4,27 (q,
J=7,0Hz, 2H), 1,92 (s, 3H), 1,29 (t, J=7,0Hz, 3H).

Vi du tham chiéu 19: 4-clo-7-iodoisothiazolo[4,5-c]pyridin-3-amin

sS—N
| ) NH,

=
o |

N~ °CI
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Trong khi quyén nito, dimetyl sulfoxua dugc bd sung vao natri sulfit (138 mg),
ma hdn hop duge khudy trong 10 phut, va sau d6 hop chat (500 mg) dugc tao ra trong
Vi du tham chiéu 2 dugc bd sung vao do, ma hdn hop duge khuéy & nhiét do trong
phong trong 30 phtt. Sau khi lam lanh n6 dén 10 °C, amoniac chtra nu6c duge bd sung
vao d6, ma hdn hop duoc khudy trong 30 phit. N-closucxinimit (248 mg) dugc bd sung
vao d6, ma hdn hop duge khudy trong 30 phut, va sau d6 N-closucxinimit (472 mg)
dugce bd sung thém vao d6, ma hdn hop duoc khudy trong 30 phut. Dung dich natri
thiosulfat chira nudc bao hoa (5 mL) va nudc may (15 mL) duoc bd sung vao do, va
chit két tua thu duoc dugc thu lai béng cach loc. Chat két tia duoc 1am khd & 50 °C
trong 1,5 gid, hoa tan trong etyl axetat va rira bang nudc may. N6 duge lam khd qua
natri sulfat va cé dic dé thu hop chit néu ¢ tiéu dé (286 mg) co tri sb tinh chét vat ly

nhu sau.
Thoi gian luu gitt LCMS (phut): 0,88;
MS (ESI, Pos.): 312 (M + H)".

Vi du tham chiéu 20: 4-bromo-7-iodoisothiazolo[4.5-c]pyridin-3-amin

s—N
\
| Z NH,
|
N Br

Trong khi quyén nito, propionitril (2,4 mL) va bromotrimetylsilan (0,61 mL)
duoc ) sung vao hop chét (240 mg) dugc tao ra trong Vi du tham chiéu 19, ma hén
hop duoc khudy & 100 °C trong 20 gid. Sau khi 1am lanh hdn hgp dén 0 °C, metyl tert-
butyl ete (7,2 mL) dugc bd sung vao d6, ma hon hgp dugc khudy trong 1,5 gid. Chat két
tia thu duogc duoc thu lai bang cach loc dé thu hop chét néu & tidu dé (317 mg) o tri sb
tinh chét vét 1y nhu sau.

Thoi gian luu gitt LCMS (phut): 0,91;
MS (ESI, Pos.): 356 M + H)".

Vi du tham chiéu 21: 4-bromo-7-(1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-

yvl)isothiazolo[4.5-c]pyridin-3-amin
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Trong khi quyén nito, 1-(tetrahydro-2H-pyran-2-yl)-4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazol (315 mg) va phtic [1,1'-
bis(diphenylphosphino)ferrocen]diclopaladi diclometan (66 mg), 1,4-dioxan (4,6 mL)
va dung dich trikali phosphat chtra nuéc 2 mol/L (1,6 mL) dugc bo sung, vao hdn hop
ctia hop chét (384 mg) duoc tao ra trong Vi du tham chiéu 20, ma hdn hop duoc khudy
& 105 °C trong 29 gid. Sau khi 1am lanh hdn hop dén nhiét do trong phong, etyl axetat
va nudc sinh hoat dugc bd sung vao d6, ma hdn hop duoc loc qua Celite (tén thuong
mai). Hn hop duge chiét bang etyl axetat va sau d6 co dic. Phén can thu duoc tir d6
duge tinh ché bang sic ky cot silica gel (Hi-flash DIOL) (etyl axetat: hexan = 75: 25
dén 50: 50) dé thu hop chat néu & tidu dé (75,7 mg) c6 tri sb tinh chat vat 1y nhu sau.

Thoi gian luu gitt LCMS (phtt): 0,86;
MS (ESI, Pos.): 380 (M + H)".

Vi du 11: 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isothiazolo[4.5-c]pyridin-4-yI)-

4-flophenyl)etan-1-on trifloaxetat

HN S.—-N

Trong khi quyén nito, este ctia axit boronic (69 mg) dugc tao ra trong Vi du
tham chiéu 12(3) va butyl di-1-adamantylphosphin (8,9 mg), paladi axetat (2.8 mg), kali
iodua (2,7 mg) va dung dich trikali phosphat chira nuéc 2 mol/L (0,17 mL) dugce bd
sung vao dung dich NMP (1,25 mL) hoa tan hop chét (75 mg) dugce tao ra trong Vi du

tham chiéu 21, ma hdn hop duge khudy ¢ 80 °C trong 18 gid. Sau khi cho dung dich
100



48872 101/116

phan (mg 1am lanh, dung dich phan ing dugc tinh ché truc tiép bang sic ky cot silica
gel (Hi-flash DIOL) (etyl axetat: hexan = 80: 20 dén 50: 50) dé thu 1-(2-amino-5-(3-
amino-7-(1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-yl)isothiazolo[4,5-c]pyridin-4-
yl)-4-flophenyl)etan-1-on (13 mg).

Metanol (0,65 mL) va axit metansulfonic (8,3 mg) dugc bd sung, vao hop chét
nay (13 mg), ma hdn hgp duge khudy & nhiét do trong phong trong 3 gid. Sau khi cho
hén hop phéan tng dé lam lanh dén nhiét do trong phong, trietylamin (8,8 mg) dugc bd
sung bd sung, ma hdn hop duoc co dac, va ph'?m can thu duoc tir d6 dugc tinh ché béng
HPLC pha dao (stt dung cot: YMC Triart C18 (30 mm x 75 mm); pha di dong: 0,1%
TFA/nuéc/axetonitril = 95: 5 dén 60: 40) dé thu hop chét theo sang ché (3,0 mg) 6 tri
s6 tinh chét vat Iy nhu sau.

Thoi gian luu gitt LCMS (phut): 0,60;

MS (ESI, Pos.): 369 (M + H)";

TH-NMR (DMSO-ds): & 8,83 (s, 1H), 8,32 (brs, 1H), 8,10 (brs, 1H), 7,94 (d, J=8.5Hz,
1H), 7,69 (brs, 2H), 6,67 (d, J=13,0Hz, 1H), 5,87 (s, 2H), 2,49 (s, 3H).

Vi du duoc ly

Vi du 12: Hi€u qua cua cac té bao THP1-Dual

Céc té bao THP1-Dual (Invivogen) dugc tao huyén phu trong moi trudng RPMI
dé didu ché huyén phi té bao 2x10° té bao/mL. 50 pL huyén phu té bao duge phan phdi
vao dia 96 giéng, trong d6 50 uL cac dung dich hop chét tir 6 dén 20.000 nmol/L dugc
bd sung. Sau khi bd sung hop chét, hdn hop dugc u & 37 °C trong khoang 24 gio. ‘Sau
khi 1, 10 uL huyén phu té bao dugc thu tlr cac giéng twong tng, ma duoc tron véi 50 ul
Quanti-luc (Invivogen). Sau d6, hoat tinh cta duong din IRF (nhan t6 diéu hoa
Interferon - Interferon regulatory factor) dugc do bang cach phat hién sy phéat quang su
dung may doc vi dia (cac thiét bi phan tir).

Céc tri s6 EC50 cua cac hop chit theo sang ché thé hién trong cac vi du twong
ng dugc thé hién duéi day.

[Bang 1]
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Vidu sb EC50
(umol/L)

2 1,93

4 0,09
4(3) 0,95
1 0,18
4(5) 0,08
3 0,04
4(16) 1,00
4(6) 0,04
4(7) 0,02
4(8) 0,02
4(9) 0,13
4(15) 0,10

Vi du 13: Hoat tinh ddi véi cac té bao THP1-Dual-STING KO

Céc té bao THP1-Dual thiéu ddng hop tir gen STING (té bao THP1-Dual-
STING KO (Invivogen) dugc tao huyén phu trong mdi trudng RPMI dé diéu ché huyén
pht t& bao 2 x 106 t& bao/mL. 50 uL huyén phu té bao duge phan phdi vao dia 96 giéng,
ma 50 pL cac dung dich hop chét tir 6 dén 20.000 nM dugc b sung tiép vao do, sau d6
duge u 6 37 °C trong khoang 24 gi¢. 10 pL huyén phu té bao duge thu tir cac giéng
twong Ung, ma dugc tron v4i 50 uL Quanti-luc (Invivogen), va sau do6 hoat tinh cia
duong dan IRF dugc do bing cach phat hién su phét quang stt dung may doc vi dia.

Hop chét theo sang ché thé hién trong Vi du 1 thé hién khong c6 hiéu qua kich
hoat IRF. Do do, da duogc thé hién réng hiéu qua kich hoat IRF cua hop chét theo séang
ché duoc vi du trong Vi du 1 1a dya trén hoat tinh cht van dbi véi STING béi hop chét

theo sang ché.

Vi du 14: Danh gia hoat tinh rc ché IDO1

Danh gid hoat tinh trc ché IDO1 duoc thuc hién bang cach sir dung Kit phan tich
sang loc trc ché flogenic IDO1 (BPS Bioscience). Cu thé 1a, Dung dich Phin tmng
flogenic IDO1 dugc hoa tan, ma 180 pL duoc bd sung vao mbi giéng. Sau do, 10 pL cac
hop chit & cac néng do twong uing 12 0,6, 2, 6, 20, 60 va 200 pmol/L duoc bd sung vao
d6. Hon nita, sau khi bd sung 10 pL dung dich IDO1 His-Tag vao d6, ma hdn hop dugc
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U & nhiét do trong phong trong 1 gio, va sau d6 20 uL Dung dich Huynh Quang dugc bd
sung vao do, ma hdn hop duge u ¢ 37 °C trong 4 giv. Sau do dé hén hop & nhiét do
trong phong trong 10 phut, d6 huynh quang dugc do bang cach sir dung may doc vi dia
(kich thich: 400 nm, phét xa: 510 nm).

Hop chat theo sang ché dugc thé hién trong Vi du 1 khong thé hién hoat tinh trc
ché IDO1 bat ky.

Vi du 15: Panh gia hoat tinh trc ché chdng lai céc kinaza khac nhau

4 umol/L dung dich chét thir nghiém (hop chit theo sang ché dugc thé hién trong
Vidul) (64 lan ndng do cubi cing) duoc diéu ché bing cach hoa tan n6 vao chit dém
thir nghiém (HEPES 20 mmol/L, Triton X-100 0,01%, DTT 1 mmol/L, pH 7.5). 4
umol/L dung dich chat nén/ATP/kim loai (& 4 lan ndng do cudi cing) duge diéu ché
béng cach hoa tan chung vao chit dém cua kit (HEPES 20 mmol/L, Triton X-100 0,01%,
DTT 5 mmol/L, pH 7,5). Cac dung dich kinaza khac nhau ¢ ndéng do cao gép hai 1an
ndng d6 cudi cling duoc didu ché bang cach hoa tan ching vao chat dém thtr nghiém. 5
uL dung dich chat nén thir nghiém, 5 uL dung dich chat nén/ATP/kim loai va 10 uL dung
dich kinaza dugc trdn vao cac giéng dia 384 giéng polypropylen, ma hén hop dat dén &
nhiét dd trong phong trong 1 dén 5 gio. Phan tng dugc ding lai bang cach bd sung 70
uL chit dém két thuc (QuickScout Screening Assist MSA; Carna Biosciences). Peptit
chét nén va peptit dugc phosphorylat hoa trong dung dich phan tng duge phén tach va
dinh lrong bing hé théng LabChip (Perkin Elmer). Phan ting kinazs dugc dénh gia bang
ty 1& san phdm (P / (P + S)) dugec tinh toan tir chiéu cao dinh (S) cta peptit chit nén va
chiéu cao dinh (P) ctia peptit dugc phosphorylat héa. Kinaza khac nhau duge st dung
dé danh gia nhu duéi day:

BTK, KDR, mdi typ phu PKCa dén 1, mdi CDK cia CDK2 dén 9, FAK, TIE2, RAF1
va BRAF.

Hop chét theo sang ché dugc thé hién trong Vi du 1 khong thé hién hoat tinh trc
ché déng ké bat ky chdng lai bat ky kinaza duoc danh gi.
Vi du 16: Danh gi4 hiéu qua chdng khdi u trén mé hinh khéi u mang dong té nao ung

thu ruot két & dudi da chudt MC38
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Dong té bao ung thu rudt két MC38 c6 ngudn gbc tir chudt C57/BL6 dugce chy
dudi da vao suon phdi cua chudt bam sinh (C57/BL6, con céi, 6 tuan tudi (Charles River
Japan)) (¢ day, ngay chy ghép 1a Ngay 0) d8 chudn bi chudt c6 khéi u mang MC38 duéi
da. Bay ngay sau ciy ghép, chudt c6 khéi u mang MC38 duéi da dugec nhém vGi nhau
dua trén thé tich khéi u, va st dung nhur nhém dan thudc (n=8) va nhém ding hop chét
(3 mg/kg, n=6) thé hién trong Vi du 1. Céc thay déi trong thé tich khéi u duoc tiép tuc
do dén 26 ngay sau cay ghép (Ngay 26). Thé tich khdi u duge tinh toan bing cong thirc
dudi day:

[Thé tich khéi u (mm?)] = [truc chinh (mm)] * [truc phu (mm)]? x 0,5

Fig.1 thé hién cac két qua ctia ching.

Hop chét thé hién trong Vi du 1 gin nhu ngin chin hoan toan sy phat trién cua
khdi u & liéu luong 3 mg/kg.
Vi du 17: Pénh gi4 hiéu qua chéng khéi u & mod hinh khéi u mang dong té bao ung thu
rudt két & dudi da chuot MC38

Dong té bao ung thu rudt két MC38 c6 ngudn gbe tir chudt C57/BL6 duoc ciy
dudi da vao suon phai ctia chudt bAm sinh (C57/BL6, con cai, 6 tuan tudi (Charles River
Japan)) (& day, ngay cdy ghép 1a Ngay 0) dé chuén bi chudt c6 khbi u mang MC38 duéi
da. Chung dugc nhom lai dya trén thé tich khéi u trong 7 hoic 8 ngay sau cay ghép, ma
nhém dén thube (n=8 hoic 6) va cac hop chét twong ung ctia cdc Vi du 10 va 10(1) dén
10(6) (1, 1, 1, 10, 3, 1 va 1 mg/kg, n=8 hoic 6) dugc ding. Céc thay ddi trong thé tich
khéi u duoc do 1an lugt cho dén 28 hodc 30 ngay sau cay ghép (Ngay 28 hodc 30). Thé
tich khéi u duoc tinh toan tir thé hién trong Vi du 16.

Cac Fig. 2 va 3 thé hién két qua ctia chung.

Tét ca cac hop chét duge biéu dién trong cac Vi du 10 va 10(1) dén 10(6) da
ngan chan sy phat trién cua khdi u & cac liéu lrong néu trén. DI 1a, trong cac nhdm ma
céc hop chét twong (g dugc thé hién trong cac Vi du 10 va 10(1) dén 10(6) dugc ding,
thé tich khéi u trung binh 12 nhé hon 500 mm?® thdm chi 30 ngay sau cly ghép.

Vi du diéu ché
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Vi du diéu ché 1

Céc thanh phan sau diy dugc tron theo phuong phap thong thuong va duc 156 dé

thu 10.000 vién nén chira 5 mg thanh phan hoat tinh mdi vién nén.

Metyl 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-

flobenzoat 50g
Carboxymetylxenlulozo canxi 20g
Magie stearat 10 g
Xenlulozo vi tinh thé 920 g
Vi du diéu ché 2

Céc thanh phéan sau dy dugc tron bang phuong phép thong thuong, sau dé cac
dung dich dugc khir tring bang phuong phap thong thuong, ma 5 mL dugc d6 day vao
éng thubc tiém va duge dong kho bang phuong phap thong thuong dé thu 10000 6ng

thudc tiém chira 20 mg cia thanh phan hoat tinh trong moi 6ng thudc tiém.

Metyl 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-y1)-4-

flobenzoat 200 g
Manitol 20 g
Nudre cét 50L

Khi niang ing dung trong cong nghiép

Do hop chét theo sang ché c6 hoat tinh chi van dbi v6i STING, thube chira hop
chét 1am thanh phin hoat tinh 12 hitu dung 1am tac nhan dé ngan chan sy tién trién, dé

ngan chén su tai phat va/hoac diéu tri ung thu hodc bénh truyén nhiém.
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YEU CAU BAO HQ
1. Hop chét c6 cong thie (I-1):

R4a R5)
\ (R

trong do:

X va Y la -CH= hoidc nguyén tit nito, mién 1a ca X va Y khong dong thoi 1a -
CH=,

mot cach 1an luot, Z 13 nguyén ti oxy hodc nguyén ti luu huynh,

T la nguyén tir cacbon hodc nguyén tir nito,

Vong A 1a vong don c6 tir 5 dén 7 canh,

Vong B 1a vong don c6 tir 5 dén 7 canh hodc vong d6i co tir 8 dén 10 canh,

L' 14 lién két, -O-, -CONH-, -CO-, -CO»-, -S-, -SO»- hoc -SO-,

L2 14 lién két, nhém C1-3 alkylen, nhém C3-7 xycloalkylen hodc nhém phenylen,

R! 1a nguyén tir hydro, nguyén tir halogen, nhém hydroxyl, nhém xyano, N(R'?),,
nhém C1-4 alkyl, nhém carboxy, nhém C1-4 alkoxycarbonyl, nhém C1-4 haloalkyl,
nhém metyl-ds, nhém C3-7 xycloalkyl, nhém phenyl hodc di vong khong thom don
vong c6 tu 3 dén 7 canh,

trong d6 mdi trong sb hai R'* dc 1ap 1a nguyén t hydro hodc nhom C1-4 alkyl,

R?¢ 1a nguyén tt hydro, nhém hydroxyl, nguyén tr halogen, nhém oxo, nhém
nitro, nhém xyano, nhém C1-4 alkoxy hodc -CH,NR?4R? hogc NR*R*,

trong d6 R?? 1a nguyén tit hydro, nhém C1-4 alkyl hodc R}, va

R la nguyén tir hydro, m la s6 nguyén 12 0 hoic 1,
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R3 1a nguyén tir hydro, nguyén tr halogen, nhom hydroxyl, nhém C1-4 alkyl,
nhém C1-4 alkoxy, nhom C1-4 haloalkyl, nhém C1-4 haloalkoxy hodc nhém amino,

n 1 s6 nguyeén tir 1 dén 16, trong d6 khi n 12 2 hodc 16n hon, cdc nhém biéu dién

bing nhiéu R3 ¢6 thé 14 gidng nhau hoic khac nhau,

R* 1a nguyén tir hydro, nhém C1-4 alkyl, nhém carboxy hodc R*®, R’ 1a nhém
C1-4 alkyl, p 12 s6 nguyén tir 0 dén 5, trong d6 khi p 1a 2 hodc 16n hon, cac nhom biéu

dién bang nhidu R ¢6 thé 1a giéng nhau hozc khac nhau,

R% 14 nguyén ti hydro, nhém C1-4 alkyl hodc RF}, R” 1a nguyén tir hydro, b 12
14 vi tri lién két cua Vong B, RFR 13 -(CR™,)qOP(=0)(OR"),, trong d6, mdi R doc 1ap
1a nguyén t& hydro, nhéom C1-4 alkyl, nhom C3-6 xycloalkyl, -(CH2)OH hodac -
CH>OCO,CH(CHs)2, R 1a nguyén tit hydro hodc nhom metyl, va

q 12 s6 nguyén 1a 1 hoic 2, trong d6 cic nhém biéu dién bang nhidu R™ ¢ thé
la giéng nhau hodc khac nhau, mién 13 hai hodc nhiéu hon R?¢, R* va R% khong dong
thoi 12 R™R, hodc mudi duoc dung cia chiing hodc solvat clia chung.

2. Hop chét, mubi duge dung ciia chiing hodc solvat cua ching, theo diém 1, trong do
mdi Vong A hodc Vong B ddc 14p l1a (a) vong benzen hodc (b) di vong don vong thom
¢6 tir 5 dén 6 canh chira tir 1 dén 4 nguyén tir khac loai dugc chon tir nguyén ti oxy,
nguyén tir nito va nguyén tur luu huynh.

3. Hop chét, mudi dugc dung ctia ching hodc solvat cta chung, theo diém 1 hoic 2,
trong d6 Z la nguyén tur oxy.

4. Hop chit, mudi duogc dung ctia chiing hoac solvat cua chiing, theo diém bét ky trong
sb cac diém tir 1 dén 3, trong d6 X 1a nguyén tir nito va Y 1a -CH=.

5. Hop chét, mubi dugc dung ciia ching hodc solvat cua chung, theo diém bat ky trong

s0 cac diém tr 1 dén 4, trong do6 goc:

1 1
(R (

RZC)m

trong d6, mili tén dugc lién két véi nguyén tir cacbon biéu dién bing b trong
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cong thac (I-1), va cac ky hiéu khac c6 y nghia gibng nhu cac ky hiéu trong diém 1, 1a

cong thac (Ib-1):

1 1
| ! (Ib-1)
=

R VT NRY),

trong do, U 1a nguyén tir nito hoac nguyén tir cacbon, trong d6 khi U la nguyén
tu nito, m 1a 0, va khi U 1a nguyén t&r cacbon, m 1a 1,

W la -CR3= ho#c nguyén tir nito, V 1a -CH= hoac nguyén tr nito, va khi cong
thitc (Ib-1) c6 nhidu R?, cac nhém bidu dién bing chiing c6 thé 1a gidng nhau hoic khac
nhau, va cac ky hiéu khéc 1a c6 y nghia giéng nhu c4c ky hi¢u da néu trong diém 1.

6. Hop chit, mudi duge dung ctia chiing, hodc solvat ctia chiing, theo diém 1, trong d6

hop chat ¢6 cong thirc (I-1) da néu c6 cong thie (11-1):

R4a R5
N (R®)p

trong do6, tat ca cac ky hiéu c6 ¥ nghia gidng nhu cac ky hiéu d néu trong diém 1 va 5.

7. Hop chét, mubi dugc dung ctia chung hodc solvat cua chung, theo diém bét ky trong

36 cac diém tir 1 dén 6, trong d6 T 1a nguyén ti nito.

8. Hop chat, mudi dugce dung clia chiing hodc solvat clia ching, theo diém bat ky trong

s6 cac diém tir 5 dén 7, trong d6 U 1a nguyén tir cacbon.

9. Hop chat, mudi duoc dung ctia ching hodc solvat cua chung, theo diém bt ky trong
s6 cac diém tir 1 dén 8, trong d6 Vong A la pyrazol, triazol, tetrazol, oxazol, isoxazol,

imidazol, thiazol hoac isothiazol.

10. Hop chét, mudi duoc dung clia ching hogc solvat cua chung, theo diém 1, trong d6
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hop chat ¢ cong thire (I-1) dd néu c6 cong thirc (IT1-1):

R4a
\ R

trong do, pa 1 s6 nguyén tir 0 d&én 2, va cac ky hiéu khac c6 y nghia gidng nhu cac ky

hiéu da néu trong diém 1 va 5.

11. Hop chét, mudi duoc dung ciia chiing hodc solvat ciia chung, theo diém bat ky trong

s6 cac diém tir 1 dén 10, trong d6 L2 1a lién két hodc nhom C1-3 alkylen.

12. Hop chat, mubi duge dung ciia chiing hoic solvat ciia chiing, theo diém bat ky trong

s6 cac diém tir 1 d&én 11, trong d6 R' 12 nguyén tir hydro hodc nhém C1-4 alkyl.

13. Hop chét, mubi dugc dung cia chiing hodc solvat ciia chung, theo diém bat ky trong

s6 cac diém tir 1 d&én 12, trong d6 R 1a nhom nitro hozic NR2R?®.

14. Hop chét, mubi dugc dung cia chiing hodc solvat cia chung, theo diém bét ky trong
s6 cac diém tir 1 dén 13, trong d6 R 1 nguyén tir hydro, nguyén tir halogen hozc nhém

hydroxyl.

15. Hop chat, mudi dugc dung cua ching hodc solvat ciia ching, theo diém bét ky trong
s6 cac diém tir 1 dén 14, trong d6 R* 1a nguyén ti hydro hodc RR, va ca R? va R déu
la nguyén tr hydro.

16. Hop chét, mudi dugc dung ctia chiing hoic solvat ctia chiing, theo diém bét ky
trong s6 cac diém tir 1 dén 15, trong d6 -(CR™2);OP(=0)(ORF?), biéu dién bang R 13
-CH2OP(=0)(OH),, -CH(CH3)OP(=0O)(OH)2 hodc -
CH>OP(=0)(OH)(OCH20CO,CH(CHs)2).

17. Hop chit, mudi duoc dung cia chung hoic solvat clia chiing, theo diém 1, trong d6

hop chét c6 cong thirc (I-1) duge chon tir nhém bao gom:
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(1) 4-(4-amino-2-flo-5-metoxyphenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[5,4-c]pyridin-3-
amin,

(2) 4-(4-amino-2-flo-5-metoxyphenyl)-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-
amin,

(3) 4-(4-amino-3-metoxyphenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-amin,
(4) 4-(4-amino-2-flo-5-(metylthio)phenyl)-7-(1H-pyrazol-4-yl)isoxazolo[4,5-
c]pyridin-3-amin,

(5) 4-(4-amino-2-flo-5-(metoxy-ds)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-
c¢]pyridin-3-amin,

(6) 4-(4-amino-2-flo-5-(metylsulfonyl)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-
c¢]pyridin-3-amin,

(7) 4-(4-amino-5-(etylthio)-2-flophenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-
3-amin,

(8) 4-(4-amino-2-flo-5-(metylsulfinyl)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-
¢]pyridin-3-amin,

(9) 4-(4-amino-2-flo-3-metoxyphenyl)-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-
amin,

(10) metyl 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flobenzoat,

(11) axit 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flobenzoic,

(12) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flobenzamit,

(13) 4-(4-amino-2-flo-5-metoxyphenyl)-7-(3-metyl-1 H-pyrazol-4-yl)isoxazolo[4,5-
¢]pyridin-3-amin,

(14) metyl 2-amino-5-(3-amino-7-(1-((phosphonooxy)metyl)-1H-pyrazol-4-

yl)isoxazolo[4,5-c|pyridin-4-yl)-4-flobenzoat,
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(15) 1-(2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flophenyl)etan-1-on,

(16) 4-(4-amino-2-chloro-5-(metylthio)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-
¢]pyridin-3-amin,

(17) etyl 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flobenzoat,

(18) (4-(4-(5-axetyl-4-amino-2-flophenyl)-3-aminoisoxazolo[4,5-c]pyridin-7-yl)-1H-
pyrazol-1-yl)metyl dihydro phosphat,

(19) etyl 2-amino-5-(3-amino-7-(1-((phosphonooxy)metyl)-1/-pyrazol-4-
yl)isoxazolo[4,5-c]|pyridin-4-yl)-4-flobenzoat,

(20) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-flo-N-
metylbenzamit,

(21) 1-(2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flophenyl)propan-1-on,

(22) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-N-etyl-4-
flobenzamit,

(23) 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-
yl)phenyl)etan-1-on,

(24) metyl 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-
yl)benzoat,

(25) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-N-
propylbenzamit,

(26) 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
flophenyl)butan-1-on,

(27) 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-flo-N-
propylbenzamit,

(28) 1-(2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-
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yl)phenyl)butan-1-on,

(29) 2-hydroxyetyl 2-amino-5-(3-amino-7-(1H-pyrazol-4-yl)isoxazolo[4,5-c]|pyridin-
4-y1)-4-flobenzoat,

(30) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)benzamit,

(31) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-N-

metylbenzamit,

(32) (4-(3-amino-4-(4-amino-5-(etylcarbamoyl)-2-flophenyl)isoxazolo[4,5-c]pyridin-
7-yl)-1H-pyrazol-1-yl)metyl dihydro phosphat,

(33) 1-(2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-
hydroxyphenyl)etan-1-on,

(34) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-N-

etylbenzamit,

(35) 1-(2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-
yl)phenyl)propan-1-on,

(36) 2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-4-yl)-4-chloro-
N-etylbenzamit,

(37) (4-(3-amino-4-(4-amino-2-flo-5-(metylthio)phenyl)isoxazolo[4,5-c]pyridin-7-y1)-
1 H-pyrazol-1-yl)metyl dihydro phosphat,

(38) (4-(3-amino-4-(4-amino-2-flo-5-propionylphenyl)isoxazolo[4,5-c]pyridin-7-yl)-
1 H-pyrazol-1-yl)metyl dihydro phosphat,

(39) (4-(4-(3-axetyl-4-aminophenyl)-3-aminoisoxazolo[4,5-c]pyridin-7-yl)-1H-
pyrazol-1-yl)metyl dihydro phosphat,

(40) 4-(2-flo-5-metoxy-4-nitrophenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-c]pyridin-3-

amin,

(41) (4-(3-amino-4-(4-amino-2-flo-5-(metylsulfonyl)phenyl)isoxazolo[4,5-c]pyridin-7-
yl)-1H-pyrazol-1-yl)metyl dihydro phosphat,
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(42) (4-(3-amino-4-(4-amino-5-(etylcarbamoyl)-2-chlorophenyl)isoxazolo[4,5-
c]pyridin-7-yl)-1H-pyrazol-1-yl)metyl dihydro phosphat,

(43) 1-(2-amino-5-(3-amino-7-(1 H-pyrazol-4-yl)isothiazolo[4,5-c]pyridin-4-yl)-4-
flophenyl)etan-1-on, va

(44) 4-(4-amino-2-flo-5-(triflometyl)phenyl)-7-(1 H-pyrazol-4-yl)isoxazolo[4,5-
c]pyridin-3-amin.

18. Hop chit, mudi duoc dung cua chung hoac solvat cia ching, theo diém 1, trong dé
hop chit ¢ cong thiic (I-1) duge chon tir nhém bao gbm:

(1) metyl 2-amino-5-(3-amino-7-(1-((phosphonooxy)metyl)-1H-pyrazol-4-
yl)isoxazolo[4,5-c]pyridin-4-yl)-4-flobenzoat,

(2) (4-(4-(5-axetyl-4-amino-2-flophenyl)-3-aminoisoxazolo[4,5-c]pyridin-7-y1)-1H-
pyrazol-1-yl)metyl dihydro phosphat,

(3) etyl 2-amino-5-(3-amino-7-(1-((phosphonooxy)metyl)-1H-pyrazol-4-
yl)isoxazolo[4,5-c|pyridin-4-yl)-4-flobenzoat,

(4) (4-(3-amino-4-(4-amino-5-(etylcarbamoyl)-2-flophenyl)isoxazolo[4,5-c]pyridin-7-
yl)-1H-pyrazol-1-yl)metyl dihydro phosphat,

(5) (4-(3-amino-4-(4-amino-2-flo-5-(metylthio)phenyl)isoxazolo[4,5-c]pyridin-7-yl)-
1 H-pyrazol-1-yl)metyl dihydro phosphat,

(6) (4-(3-amino-4-(4-amino-2-flo-5-propionylphenyl)isoxazolo[4,5-c]pyridin-7-yl)-

1 H-pyrazol-1-yl)metyl dihydro phosphat,

(7) (4-(4-(3-axetyl-4-aminophenyl)-3-aminoisoxazolo[4,5-c]pyridin-7-yl)-1H-pyrazol-
1-yl)metyl dihydro phosphat,

(8) (4-(3-amino-4-(4-amino-2-flo-5-(metylsulfonyl)phenyl)isoxazolo[4,5-c]pyridin-7-
yl)-1H-pyrazol-1-yl)metyl dihydro phosphat, va

(9) (4-(3-amino-4-(4-amino-5-(etylcarbamoyl)-2-chlorophenyl)isoxazolo[4,5-
c|pyridin-7-yl)-1H-pyrazol-1-yl)metyl dihydro phosphat.

19. Hop chat, mudi dugc dung ctia chting hoc solvat ctia chiing, theo diém bét ky trong
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sO cac diém tur 1 dén 18, trong d6 mudi dugc dung la muodi kim loai kiém.

20. Hop chét, mubi dugc dung ciia chiing hoic solvat ctia ching, theo diém bét ky trong

sO cac diém tir 1 dén 19, trong d6 solvat 1a hydrat.

21. Hop chit, mubi duoc dung ctia ching hoic solvat cua chung, theo diém 1, trong d6
hop chit c6 cong thie (I-1) 13 (4-(4-(5-axetyl-4-amino-2-flophenyl)-3-
aminoisoxazolo[4,5-c]pyridin-7-yl)-1H-pyrazol-1-yl)metyl dihydro phosphat.

22. Hop chat, mudi duoc dung cua chiing hodc solvat cua ching, theo diém 1, trong dé
hop chit c6 cong thae (I-1) 1A (4-(4-(5-axetyl-4-amino-2-flophenyl)-3-
aminoisoxazolo[4,5-c]pyridin-7-yl)-1H-pyrazol-1-yl)metyl dihydro phosphat:

HO O

\7

HO—p
\
0

23. Duogc pham bao gdm hop chat ¢ cong thire (I-1), mudi duge dung cia chung hodc
solvat ctia chiing, theo diém 1, va chit mang duoc dung.

24. Tac nhan ngéan chan su tién trién, su tai phat va/hoac diéu tri ung thu rudt két bao
gém hop chit c6 cong thie (I-1), mudi duoc dung cua ching hodc solvat ctia chung,

theo diém 1.

114


CVH140
Textbox


48872

Fig.1
»
‘ (mm?)
; 2000
1800 B
1600 -~ Chét din thubc
g <F3 mg/ke
g 1400
O
an
g 1200
2
ot 1000
S 800
=2
S 600
2 400
=
| 200
| 5 15 25
| ; i
i SO ngay sau cay ghép
Fig.2
3500

Chét dan thubc »

3000 +—

Vidu 10 /

=
=t
2500 +—
- Vidu10(1) /
2000 +— o

Vidu 10(2) /
1500 44— S

1000 //
500

Thé tich khdI u trung binh (mm?)

5 10 15 20 25

S6 ngay sau cdy ghép

0 - ) O "o, —____omum

30

115/116



Fig.3

Thé tich khdI u trung binh (mm?)

3000

2500

2000

1500

1000

500

48872

Chét dan thubc

Vi dy 10(3)

Vi du 10(4) P

S K

Vi du 10(5) /

Vidu 10(6)

5

10 15 20
S6 ngay sau ciy ghép

25

30

116/116





