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Linh viee ky thuat dwoe dé cap
Sang ché dé cap dén cac hop chét di vong c6 hai vong va cac ché phadm dugc chia
céc hop chit nay, 1a cdc chét trc ché enzym FGFR va hitu ich trong diéu tri cdc ching bénh

lién quan dén FGFR nhu ung thu.

Tinh trang ky thuit ciia sang ché

Thu thé yéu té tang truéng nguyén bao sgi (FGFR) 13 ho kinaza tyrosin thy thé lién
két voi cac phdi tir yéu td ting truéng nguyén bao soi (FGF). C6 bén protein FGFR (FGFR1-
4) ¢6 kha nang lién két voi cac phdi tir va ¢6 lién quan dén sy didu hoa cua nhiéu quy trinh
sinh ly bao gdm phét trién mo, hinh thanh mach, sy lanh vét thuong va diéu hoa chuyén héa.
Sau khi gan vé6i phdi t, cac thu thé s& trai qua qué trinh di dime hoa va phosphoryl héa din
dén sy kich thich hoat tinh kinaza protein va ting nhidu protein ndi bao két nbi véi thu thé.
Céc tuong tac nay hd trg qua trinh hoat héa cia mang dudng truyén tin hiéu ndi bao bao gdm
Ras-MAPK, AKT-PI3K, phospholipase C quan trong d6i véi sy tang trudng, ting sinh va su
séng cua té bao (Puge xem xét trong Eswarakumar va cong su Cytokine & Growth Factor
Reviews (Tap chi Cytokin & Yéu té ting truong), 2005).

Su hoat hoa bét thuong ctia dudng nay qua biéu hién qua mirc ciia cac phdi tr FGF
hay FGFR hoéc cac dot bién hoat hoa trong FGFR ¢6 thé dan t6i su phat trién, tién trién
khéi u, va sy khang lai cac liéu phap diéu tri ung thu thong thuong. Trong bénh ung thu &
ngudi, su thay ddi di truyén bao gdm khuyéch dai gen, chuyén vi nhiém sic thé va dot bién
soma dd din dén su hoat hoa thu thé khong phu thudc vao phéi tir nhu da duge md ta. Giai
trinh tw ADN quy md 16n cho hang ngan miu khdi u da cho thdy cac thanh phan ctia dudng
FGFR ndm trong sé cac thanh phan thudng bi d6t bién nhét trong bénh ung thu & ngudi.
Nhiéu dot bién hoat héa nay ddng nhét v6i cac dot bién dong mam din téi cac hoi ching
loan san xwong. Céc co ché din dén sy truyén tin hiéu bét thuong phu thudc phéi tir trong
céc chimg bénh ¢ ngudi bao gdm sy biéu hién qua murc ciia cac FGFR va cac thay doi trong
su ¢t ndi FGFR dan dén viéc cac thu thé c6 nhidu hoat tinh lién két phdi tir pha tap (Xem
lai trong Knights va Cook Pharmacology & Therapeutics (Duoc Iy hoc & Thube diéu tri),

2010; Turner va Grose, Nature Reviews Cancer (Tap chi nghién ctru vé ung thu), 2010). Do
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do, su phat trién cua cac chit e ché nhim dich FGFR c6 thé hitu ich trong diéu tri 14m sang
cac can bénh co hoat tinh FGF hoac FGFR tang cao.

Céc loai ung thu c6 lién quan dén FGF/FGFR bao gbm, nhung khdng gi6i han trong cac
loai sau: cac loai ung thu biéu md (vi dy, ung thu biéu mo bang quang, vu, cd, dai truc trang,
ndi mac t cung, da day, dau co, than, gan, phéi, buéng tring, tuyén tién liét); cac bénh ly huyét
hoc 4c tinh (vi du, dau tdy, ung thu hach bach huyét lympho bao man tinh, bénh bach clu té
bao T & nguoi truong thanh, bénh bach cau cdp dong tiy, ung thu hach bach huyét khong
Hodgkin, u ting sinh tuy, va macroglobulin huyét Waldenstrom); va cac u khac (vi dy, unguyén
bao dém, u hic t6 ac tinh, va ung thu mo lién két). Ngoai vai tro trong céc u gdy bénh ung thu,
hoat tinh ctia FGFR ciing 6 lién quan dén céc chimg rbi loan xuong va té bao sun bao gbm,
nhung khéng gidi han trong cac hi ching v6 san sun va lién sém khép so.

Cu thé, truc truyén tin hiéu FGFR4-FGF19 ¢6 lién quan dén sy sinh bénh ctia mdt s bénh
ung thu bao gdm bénh ung thu biéu mé té bao gan (Heinzle va cong sw, Cur. Pharm. Des. (Thiét
ké dugc phdm ngay nay) 2014, 20:2881). Biéu hién lac vi cia FGF19 trong chudt chuyén gen da
duge minh chimg 1 dn t6i sy hinh thanh khéi u trong gan va khang thé trung hoa déi véi FGF19
da duoc tim ra dé uc ché su tang trudng khéi u & chudt. Ngodi ra, da quan sat théy su biéu hién
qua muc cua FGFR4 trong nhiéu loai khéi u bao gdbm ung thu bidu mo té bao gan, cac bénh ung
thu dai truc trang, v, tuyén tuy, tuyén tién liét, phdi va tuyén giap. Ngoai ra, céc dot bién hoat
héa trong FGFR4 di dugc bao cédo trong ung thu mo lién két (Taylor va cong sy JCI
2009,119:3395). Do dé, viéc nhdm dich FGFR bing cac chét trc ché phan t nho chon loc ¢6 thé

¢6 loi ich trong didu tri bénh ung thu va céc chitng bénh khéc.

Ban chét ky thuit ciia sing ché
Muc dich cta sang ché 1a dé xuét cac hop chét tc ché chon loc nhim dich FGFR c6
loi ich trong diéu tri bénh ung thu va céc chimg bénh khéc.

Trong mot phuwong an, sang ché dé cap dén céc hop chét ¢6 cong thirc (I'):



33295

R14
R® RS
0
R13 N)I\X1
R2 = |x2

X
N R")n

)
hodc mudi duge dung cia nd, trong dé cac bién hop phén s& duoc xac dinh trong ban mo ta
nay.

Trong phuong 4n khéc, sdng ché cung cip céc ché phdm duoc bao gdm hop chét c6 cong
thie (I”), hodc mudi duoc dung clia ng, va it nhit mot chét mang hodc ta dugc duge dung.

Trong phuong 4n khéc, sang ché cung cap cac phuong phap trc ché enzym FGFR3 va/hoic
FGFR4. Phuong phép bao gdm budc cho enzym tiép xtic voi hop chét c6 cong thie (I), hoic
mubi duoc dung ctia n6 hodc ché phdm bao gém cac hop chét c6 cong thirc (I”).

Trong phuong &n khéc, sang ché cung cip phuong phap diéu tri ching bénh lién quan
dén hoat tinh hoac biéu hién bt thuong cua enzym FGFR, nhu FGFR3 va/hodc FGFR4,
Phuong phép bao gdm bude cho bénh nhén can diéu tri str dung mot lugng hitu hiéu hop chét
c6 cong thire (I”), hodc mubi duge dung ciia né hodc ché phim bao gdém céc hop chét c6 cong
thac (7).

Trong phuong &n khéc nira, sang ché cung cép céc hop chét ¢6 cong thie (1) dé sir
dung trong diéu tri ching bénh lién quan dén hoat tinh hoic biéu hién bat thudng cua enzym
FGFR3 va/hodc FGFR4.

Trong phuong &n khac, sang ché cung cdp phuong phap didu tri ching rbi loan qua
trung gian enzym FGFR3 va/hodac FGFR4, hodc dot bién ctia nd, & bénh nhan can diéu tri.
Phuong phép bao gdm budc cho bénh nhan st dung hop chat nhu duoc md ta trong ban md
ta nay hodc mubi dugce dung ctia né hodc ché phém bao gém hop chét nhu dugc md ta trong
ban mo ta nay.

Trong phuong &n khac, sang ché cung cép viéc str dung céc hop chét ¢ cong thire (I”)

trong diéu ché duoc pham dé sir dung trong diéu tri.
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M ta chi tiét sang ché
Cdc hop cht

Trong mot phuong an, sang ché cung cép hop chit c6 cong thie (I'):

R14
R3 R®
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R N X
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hodc mudi duge dung cua no, trong do:

vong A 1a Ce.10 aryl hodc heteroaryl ¢6 5 dén 10 canh c6 nguyén tit cacbon va 1 dén
4 nguyén tit khic loai lam canh cta vong duoc chon tir N, O, va S, trong do6 mdi N va S tuy
chon c6 thé duoc oxy hoa;

mdi R'? dugc chon ddc lap tir halo, Ci alkyl, Ca6 alkenyl, Ca-6 alkynyl, Ci-6 haloalkyl,
Cé-10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Ci-4
alkyl-, C3.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-, (heteroxycloalkyl 4-10
canh)-Ci4 alkyl-, CN, NO,, OR? SR? C(O)R?, C(O)NRR?, C(O)OR?, OC(O)R?
OC(O)NR®R?, NR®R?, NR*OR? NR:*C(O)R?, NR*C(O)OR? NR*C(O)NR'R?, C(=NR?R?
C(=NR¥NR®R?, NR*C(=NR*NR®R?, NR?S(O)R? NRS(O)2R?, NR*S(O):NR'R?, S(O)R?
S(O)NRR?, S(0)2R?, va S(0):NR?R?, trong d6 C1. alkyl, Ca- alkenyl, Ca-¢ alkynyl, Ce-10 aryl,
Cs-10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Ci4 alkyl-, Cs-10
xycloalkyl-C .4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci4
alkyl- mdi nhém dugc tiy chon thay thé bang 1, 2, 3, hodc 4 nhém thé R® duoc chon doc 1ap;

hodc hai nhém thé R12 lién k& trong vong A clng véi cdc nguyén tir gén véi chung,
tao vong xycloalkyl 5 hay 6 canh, vong heteroxycloalkyl 5 dén 6 canh, vong phenyl hodc
heteroaryl 5 dén 6 canh ngung tu, trong d6 heteroxycloalkyl hodc heteroaryl ¢6 1-2 nguyén
tir khac loai l1am canh cta vong dugc chon tir O, N, va S;

mdi R* dugc chon doc 1ap tir H, Ci.6 alkyl, Ci4 haloalkyl, Ce-10 aryl, Cs-10 xycloalkyl,
heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Ci-4 alkyl-, C3.10 xycloalkyl-Ci-
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4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl-,
trong d6 Ci-¢ alkyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10
canh, Ce.10 aryl-Ci.4 alkyl-, C3.10 xycloalkyl-C1.4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- cia R? mdi nhom duoc tuy chon thay thé bang
1,2, 3, 4, hodc 5 nhom thé R duoc chon doc 1ap;

hodc hai nhom thé R? bit ky gin vé6i cling nguyén t& N, cing v6i nguyén tir N gin
voi ching, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé b%mg 1,
2, hodc 3 nhom thé R" duge chon ddc 1ap;

mdi R® dugc chon ddc 1ap tur halo, Ci4 alkyl, Ci4 haloalkyl, Ce.10 aryl, Cs-1o
xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Ci-4 alkyl-, Cs-10
xycloalkyl-C1.4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-
Ci.4 alkyl-, CN, NO,, OR®, SR¢, C(O)R®, C(O)NR°R®, C(O)OR®, OC(O)R®, OC(O)NRR?,
C(=NR®)NR°R®, NR°C(=NR®)NRR®, NRR¢, NR°C(O)R®, NR°C(O)OR®, NR*C(O)NR‘R?,
NRES(O)RS, NR°S(0)2R¢, NRCS(0)NRR¢, S(O)R®, S(O)NRR®, S(O)2R¢, va S(O)NRR?;
trong d6 Ci-6 alkyl, Ca-s alkenyl, Ca.¢ alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10
canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Cia alkyl-, Cs.io xycloalkyl-Ci4 alkyl-,
(heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- ctia R® mdi
nhom duogc tuy chon thay thé béng 1,2, 3,4, hodc 5 nhém thé Rf duge chon doc 14p;

mdi R® duge chon ddc lap tir H, Ci6 alkyl, C1.4 haloalkyl, Ca.6 alkenyl, Ca-s alkynyl, Cs.10
aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Ci.4 alkyl-, Cs.
10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci-4
alkyl-, trong d6 Ci.¢ alkyl, Ca-6 alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl 5-10
canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Ci4 alkyl-, Cs.10 Xycloalkyl-Ci.4 alkyl-, (heteroaryl
5-10 canh)-Ci4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci-4 alkyl- da néu ctia R® mdi nhém dugc
tuy chon thay thé béng 1,2, 3, 4, hodc 5 nhém thé Rf duoc chon doc lap;

hodc hai nhom thé Re bit ky gén véi ciing nguyén t N, cung v6i nguyén t& N gin
v6i ching, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé béng 1,
2, hodc 3 nhom thé R! duoce chon doc 1p;

mdi R¢ duge chon doc 1ap tir Ci4 alkyl, Ci4 haloalkyl, halo, CN, OR®, SR, C(O)R®,
C(O)NReRE, C(O)OR®, OC(O)RS, OC(O)NR°R®, NR°R°, NR°C(O)R°, NR°C(O)NR°R®,
NReC(O)OR, C(=NR®)NRR®, NRC(=NR°)NR°R®, S(O)R®, S(O)NR°R®, S(O)2R?, NR*S(O)2R°,
NRES(0),NRR®, va S(O):NR°R®;
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mdi R dugc chon ddc 1ap tir Ci4 alkyl, Ci4 haloalkyl, halo, CN, OR&, SR&, C(O)RE,
C(O)NRERE, C(O)ORg, OC(O)Rg, OC(O)NRERE, NReRE, NREC(O)RE, NREC(O)NRERE,
NREC(O)ORe, C(=NR&)NRERe, NREC(=NR&)NRERE, S(O)Re, S(O)NRER®,  S(O)2RS,
NReS(0)2Re, NRES(O),NRER®, va S(O),NRERS;

mdi R dugc chon doc 1ap tir Ci.6 alkyl, C3-7 xycloalkyl, heteroxycloalkyl 4-7 canh, Cs.10
aryl, heteroaryl 5-6 canh, Ci.s haloalkyl, halo, CN, OR!, SR!, C(O)R!, C(O)NR'R,, C(O)OR],
OC(O)R,, OC(O)NRIR!, NRIRi, NRIC(O)R!, NRIC(O)NR'R!, NRIC(O)OR, C(=NRHNRIR,
NRIC(=NRHNR'R}, S(O)R, S(O)NRIR, S(0);R, NRIS(O):R!, NRIS(O)NRR/, va S(O)NRR,
trong d6 Ci alkyl, Cs.7 xycloalkyl, heteroxycloalkyl 4-7 canh, Ce-10 aryl, va heteroaryl 5-6 canh
da néu cia R" dugce tiy chon thay thé béng 1, 2, hodc 3 nhom thé R duoc chon doc lap;

mdi Ri duoc chon ddc 1ap tir halo, Ci4 alkyl, Ci4 haloalkyl, CN, ORX, SR¥, C(O)RY,
C(O)NRKRK, C(O)ORK, OC(O)RY, OC(O)NRFRK, NR'RK, NR*C(O)RK, NRXC(O)NRKRK,
NRKC(O)OR!, C(=NRK)NRFRK, NRFC(=NRFNR'REK, S(O)RK, S(O)NRKRK,  S(O)REK,
NRKS(O)RE, NRKS(O),NRRK, va S(O),NRFRK;

mdi R¢, R&, R! hodc R¥ dugce chon doc 1ap tir H, Ci.4 alkyl, Ce-10 aryl, Ci-4 haloalkyl,
Ca-4 alkenyl, va Ca.4 alkynyl, trong d6 C14 alkyl, Ce-10aryl, Ca-4 alkenyl hodc Ca-4 alkynyl duoc
tuy chon thay thé bang 1, 2, hodc 3 nhém thé duoc chon ddc 1ap tir OH, CN, amino, halo, C;-
4 alkyl, C1.4 alkoxy, Ci.4 alkylthio, C1.4 alkylamino, di(C1.4 alkyl)amino, Ci.4 haloalkyl, va Ci-
4 haloalkoxy;

hozc hai nhom thé Re bat ky gin véi cing nguyén t N, cung v6i nguyén tir N gén
v6i ching, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé bing 1,
2, hodc 3 nhom thé R® duoc chon doc 1ap;

hozic hai nhom thé Re bét ky gin véi ciing nguyén tir N, cing v6i nguyén tir N gin
v6i chiing, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé béng 1,
2, hodc 3 nhom thé R" dugc chon ddc lap;

hozc hai nhom thé R! bt ky gén v6i cling nguyén ti N, cing v6i nguyén t N gin
v6i ching, tao nhém heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé bang 1,
2, hodc 3 nhom thé R! duge chon doc 1ap;

X! 1a -CR!R!'- hodc -NR’-

X2 1a N hodc CRS;

R3 [a H, CN, NR¥R%, OR! hoic -C(O)NHR®, trong d6 R! 12 Ci3 alkyl hodc Cis
haloalkyl; |
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R? 1a H, halo, C13 alkyl, C1-3 haloalkyl, CN, hodc Ci-3 alkoxy;

R? 1a H, halo, Ci; alkyl, Ci-3 haloalkyl, CN, hodc Ci.3 alkoxy;

R 1a H, CN, NR¥R#, OR* hoic -C(O)NHRE, trong d6 R* 1a Ci3 alkyl hodc Cis
haloalkyl;

R’ 1a H, halo, Ci alkyl, Ci-3 haloalkyl, CN, hodc Ci.3 alkoxy;

R® duoc chon tir H, halo, CN, OR*, SR*, C(O)NR*R%*, OC(O)NR*R%, NR*“R%,
NR*“C(O)RY,  NR¥C(O)OR*, NR“C(O)NR*R¥, NR%S(O)R™, NRS(0)RM,
NRS(0):NR¥R, S(O)RM, S(O)NRR¥, S(0):,R™, S(0)NR*R¥, C1.6 alkyl, C»-6 alkenyl,
Ca.6 alkynyl, C1.6 haloalkyl, phenyl, Cs.¢ xycloalkyl, heteroaryl c6 5-6 canh chira cacbon va
1, 2, hodc 3 nguyén tir khac loai dugc chon doc 1ap tr N, O, va S, va heteroxycloalkyl c6 4-7
canh chtra cacbon va 1, 2, hodc 3 nguyén tir khac loai dugc chon doc lap tir N, O, va S; trong
d6 cac nhom Ci alkyl, Ca- alkenyl, Ca- alkynyl, phenyl, Cs.6 xycloalkyl, heteroaryl c6 5-6
canh, va heteroxycloalkyl c¢6 4-7 canh d4 néu cia R® mdi nhém dugc tiy chon thay thé béng
1, 2, hodc 3 nhém thé dugc chon ddc 1ap tir R1%4;

R’ dwoc chon tir H, C(O)NR%R%, S(O)RP*, S(O)NR*R¥, S(0),R, S(0)2NR*R¥,
C1.6 alkyl, Ca-¢ alkenyl, Ca-¢ alkynyl, C1.¢ haloalkyl, phenyl, Cs.¢ xycloalkyl, heteroaryl co
5-10 canh chtra cacbon va 1, 2, hodc 3 nguyén tir khac loai dugc chon doc lap tr N, O, va
S, va heteroxycloalkyl c6 4-10 canh chira cacbon va 1, 2, hodc 3 nguyén tir khac loai duogc
chon doc 1ap t¥ N, O, va S, Ce.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-
10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl-; trong d6 cac nhom Ci.6
alkyl, Cis alkenyl, Ca.s alkynyl, phenyl, Cs.c xycloalkyl, heteroaryl 5-10 canh,
heteroxycloalkyl 4-7 canh, Cg.10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-
10 canh)-Ci- alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- da n€u cua R7 mdi nhém
duoc ty chon thay thé biang 1, 2, hodc 3 nhém thé dugc chon ddc 1ap tir R1%4; hodc hai
nhém thé R1%A gén vé6i céc nguyén tir vong lién ké cta vong aryl hodc heteroaryl cia R,
cung voi cac nguyén tu gin véi ching, tao vong Cs.s xycloalkyl ngung tu hodc vong
heteroxycloalkyl 5 dén 6 canh ngung tu chira 1-2 nguyén tir khac loai lam canh cta vong
duogc chon doc lap tr O, N, va S, trong dé céc nguyén tir nito va luu huynh mdi loai tuy
chon dugc oxy héa va vong Cs.¢ xycloalkyl ngung tu hodc vong heteroxycloalkyl 5 dén 6
canh ngung tu dugc tuy chon thay thé bang 1 hodc 2 nhém R'® dugc chon ddc 1ap;

R0 va RM mdi loai dugc chon ddc lap tr H, Ci. alkyl, Ca.6 alkenyl, Ca-6 alkynyl, Ci-6

haloalkyl, Ce.10 aryl, Cs.10 xycloalkyl, gbc heteroaryl c6 5-10 canh chtra cacbon va 1, 2, hodc
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3 nguyén tr khac loai dugc chon doc 1ap tr N, O, va S, va géc heteroxycloalkyl c6 4-10 canh
chira cacbon va 1, 2, ho#ic 3 nguyén tir khac loai dwoc chon doc 14p tir N, O, va S; trong dé
cac nhom Ci6 alkyl, Co-6 alkenyl, Ca-s alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl ¢6 5-10
canh, va heteroxycloalkyl ¢6 4-10 canh dd néu cua R!1% va R mdi nhém duoc tiy chon thay
thé bang 1, 2, hodc 3 R104,; |

hodc, R1% va R!! ciing v6i nguyén tir cacbon gin véi ching, tao nhom xycloalkyl ¢6
3, 4,5, 6, hodc 7 canh hodc nhém heteroxycloalkyl c6 4, 5, 6, 7, 8, 9, hodc 10 canh; trong
d6 nhom xycloalkyl ¢ 3, 4, 5, 6, hodc 7 canh va nhém heteroxycloalkyl ¢6 4, 5, 6,7, 8, 9,
hodc 10 canh da néu mdi nhom duoc ty chon thay thé bang 1, 2, 3 hogc 4 R1%4;

mdi R'% duge chon doc 1ap tir halo, CN, NO,, OR*, SR*, C(O)R®, C(O)NR*R%,
C(O)OR*, OC(O)R™, OC(O)NR*R¥, C(=NR*Y)NR*R*, NR*C(=NR*)NR*“R%, NR#“R%,
NR®C(O)RY, NR¥C(O)OR¥, NR®C(O)NR*“R%, NR*S(O)R™, NR4S(0)RY,
NRS(0)NRRY, S(O)R™, S(O)NRRH, S(0);R™, S(0)2NR*“R%¥, C1.6 alkyl, Co- alkenyl,
Ca-6 alkynyl, Ci-6 haloalkyl, phenyl, Cs.¢ xycloalkyl, gbc heteroaryl c6 5-6 canh chtra cacbon
va 1, 2, hodc 3 nguyén tir khac loai duge chon doc lap th N, O, va S, va géc heteroxycloalkyl
¢6 4-7 canh chtra cacbon va 1, 2, hodc 3 nguyén tr khéac loai duge chon doc lap tir N, O, va
S; trong d6 cac nhoém Ci.6 alkyl, Ca.6 alkenyl, Ca alkynyl, phenyl, Cs.¢ xycloalkyl, heteroaryl
¢6 5-6 canh, va heteroxycloalkyl c6 4-7 canh di néu ctia R'° mdi nhém dugc tiiy chon thay
thé bang 1, 2, hodc 3 nhom thé dwgc chon doc 1ap tir R';

mdi R*, R R, va R% dugc chon doc 1ap tir H, Ci.4 alkyl, Ca.4 alkenyl, Ca-4 alkynyl,
C1.4 haloalkyl, phenyl, Cs.¢ xycloalkyl, gbc heteroaryl c¢6 5-6 canh chita cacbon va 1, 2, hodc
3 nguyén tir khac loai dugc chon doc lap tr N, O, va S, va gbc heteroxycloalkyl ¢6 4-7 canh
chira cacbon va 1, 2, hodc 3 nguyén tit khac loai dugc chon doc 1ap tir N, O, va S; trong d6
cdc nhom Ci4 alkyl, Ca.4 alkenyl, Ca.4 alkynyl, phenyl, Cs.¢ xycloalkyl, heteroaryl c6 5-6
canh, va heteroxycloalkyl c6 4-7 canh di néu ctia R*, R, R, va R% mdi nhom dugc tiy
chon thay thé bang 1, 2, hodc 3 nhém thé duge chon doc 1ap tir RY;

hodc, R* va R% cung véi nguyén tir nito gin véi ching, tao nhom heteroxycloalkyl 4,
5, 6, hodc 7 canh dugc tuy chon thay thé br?mg 1, 2, hodc 3 nhéom thé dugc chon doc 1ap tir R'Y;

mdi R 1a H hoidc C1-4 alkyl mot cach doc 1ap;

mdi R!® duge chon doc lap tir halo, CN, NO,, OR¥®, SR¥, C(O)RY, C(O)NR¥R®,
C(O)OR®, OC(O)RY, OC(O)NR¥R¥, NR¥R®, NR¥C(O)RY, NR¥C(O)OR?,
NRPC(O)NRPRY, NR¥S(0)R, NR¥S(0):RY, NR¥S(O),NR¥R, S(O)RY, S(O)NR¥R%,
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S(0)RY, S(0),NRURY, C1.4 alkyl, C2.4 alkenyl, C2.4 alkynyl, Cs.¢.xycloalkyl va Ci.4 haloalkyl;
trong d6 C1.4 alkyl, Ca4 alkenyl, C24 alkynyl, Cs..xycloalkyl va C14 haloalkyl ctia R'* mbi loai
con duge tiy chon thay thé bing 1 hodc 2 nhém thé R¥ duge chon dc 1ap tir H, halo, CN,
NO», ORY, SRY, C(O)RY, C(O)NRIRY, C(O)ORY, OC(O)RY, OC(O)NRIRY, NRIRY, NRIC(O)R®,
NRIC(O)ORY, NRIC(O)NRYRE, NRIS(O)RY, NRIS(O)RY, NRIS(ORNRIWRY, S(O)RS,
S(O)NRURY, S(O):RY, S(0);NRIRY, C1.4 alkyl, C2.4 alkenyl, Cz.4 alkynyl, Cs.6.xycloalkyl va Ci-
4 haloalkyl, trong d6 mdi R% 12 H hodc Crsalkyl mot cach doc lap;

mdi R®, R¥, va RY duogc chon doc 1ap tir H va Ci.4 alkyl;

mdi R 1a C1.4 alkyl mot cach doc 14p; va

chi s6 du6i n bang 0, 1, 2 hodc 3.

Trong mot sé phuong 4n, sang ché cung cép hop chét ¢6 cong thie (I):

OR*
R3 RS
0
1 )J\ 1
R'O N X
2
R Yy
“ I
N R")n

M

hodc mudi duoc dung ctia né, trong do:

vong A 1a Ce.10 aryl hodc heteroaryl ¢6 5 dén 6 canh c6 chira cacbon va 1 dén 4 nguyén
tr khéac loai 1am canh cta vong dugc chon tir N, O, va S;

mdi R'2 dugc chon ddc 1ap tir halo, Ci.6 alkyl, Ca. alkenyl, Ca-¢ alkynyl, C1- haloalkyl,
Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Cs.10 aryl-Ci4
alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-, (heteroxycloalkyl 4-10
canh)-Ci4 alkyl-, CN, NO,, OR? SR C(O)R?, C(O)NR'R? C(O)OR? OC(O)R?
OC(O)NR®R?, NRR?, NR?OR?, NR*C(O)R?, NR*C(O)OR?, NR*C(O)NR'R?, C(=NR*R?,
C(=NR?NRR?, NR*C(=NR?)NR’R?, NR*S(O)R? NR*S(0):R?, NR*S(O)NRR?, S(O)R’,
S(O)NR®R?, S(0):R?, va S(0)2NR?R?, trong d6 Ci.6 alkyl, Ca-6 alkenyl, Ca.6 alkynyl, Ce.10 aryl,
Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Ci-4 alkyl-, Cs.10
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xycloalkyl-C1.4 alkyl-, (heteroaryl 5-10 canh)-Ci alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci-4
alkyl- mdi nhém duge tuy chon thay thé béng 1, 2, 3, hodc 4 nhém thé R® dugc chon doc 1ap;

hodc hai nhém thé R'? lién k& trong vong A ciing véi cc nguyén ti gan véi chung,
tao vong xycloalkyl 5 hay 6 canh, vong heteroxycloalkyl 5 dén 6 canh, vong phenyl hodc
heteroaryl 5 dén 6 canh ngung ty, trong d6 heteroxycloalkyl hodc heteroaryl c6 1-2 nguyén
tir khéc loai 1am canh ctia vong dugc chon tir O, N, va S;

mdi R? dugc chon ddc 14p tir H, Ci-6 alkyl, Ci.4 haloalkyl, Cs-10 aryl, Cs-10 xycloalkyl,
heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci-
4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl-,
trong d6 Ci-6 alkyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10
canh, Cs.10 aryl-Ci. alkyl-, C3.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- cia R® mdi nhém dugc ty chon thay thé bing
1,2, 3, 4, hodc 5 nhom thé R¢ dugce chon ddc 1ap;

hoic hai nhom thé R? bat ky gin vé6i ciing nguyén tir N, ciing véi nguyén tit N gén
voi ching, tao nhoém heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé béng 1,
2, hodc 3 nhom thé R® dugc chon doc 1ap;

mdi R® dugce chon doc 1ap tir halo, Ci4 alkyl, Ci.4 haloalkyl, CN, NO2, OR®, SR®,
C(O)R®, C(O)NR°R®, C(O)OR°, OC(O)R:, OC(O)NR°R®,  C(=NR°)NR‘R,
NRCC(=NR)NRR¢, NRR¢, NR°C(O)R°, NR°C(O)OR®, NRC(O)NRR®, NR°S(O)R®,
NRES(0)2R¢, NR°S(0)2NR°R®, S(O)R®, S(O)NRR®, S(0)2R®, va S(O)2NRR;

mdi R¢ duge chon doc 1ap tir H, Ci6 alkyl, C1.4 haloalkyl, Ca-¢ alkenyl, Ca-6 alkynyl, Ce.
10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci-4 alkyl-,
C3-10 xycloalkyl-C .4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-
C1.4 alkyl-, trong d6 Ci.¢ alkyl, Ca.¢ alkenyl, Ca.¢ alkynyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl
5-10 canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-,
(heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-C1.4 alkyl- dd néu mdi nhém
dugc tuy chon thay thé bé‘mg 1,2, 3, 4, hoac 5 nhom thé Rf dugc chon doc 1ap;

" hodc hai nhom thé R¢ bat ky gén vé6i cling nguyén tir N, cing v6i nguyén ti N gin
v6i chiing, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé béng 1,
2, hodc 3 nhom thé RM duoc chon ddc lap, trong d6 Cis alkyl, Css xycloalkyl,
heteroxycloalkyl 4-7 canh, Ce.10 aryl hodc heteroaryl 5-6 canh la R" dugc tuy chon thay thé
bing 1, 2, hodc 3 nhém thé RJ dugc chon doc 14p;
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mdi RY duogc chon doc 1ap tr Ci4 alkyl, Ci14 haloalkyl, halo, CN, OR®, SR®, C(O)RS,
C(O)NR®R¢, C(0)OR:, OC(O)R®, OC(O)NRR®, NR°R¢, NR°C(O)R®, NR°C(O)NRR®,
NREC(O)OR®, C(=NR®)NR®R¢, NR°C(=NR°)NR°R¢, S(O)R®, S(O)NR®R®, S(O)2R?, NR°S(O)R",
NRES(O)NRRE, va S(O)NR°R®;

mdi Rf duogc chon ddc 1ap tir Ci4 alkyl, Ci4 haloalkyl, halo, CN, ORE, SR, C(O)RE,
C(O)NRERe, C(O)ORe, OC(O)Re, OC(O)NRERE, NRERe, NREC(O)RE, NREC(O)NRERE,
NREC(O)OR®, C(=NR&)NReRe, NREC(=NRE)NRERE, S(O)RE, S(O)NRERE,  S(O)RE,
NReS(O):Re, NR&S(O),NRERE, va S(O):NRERE;

mdi R" duge chon ddc 1ap tir Ci alkyl, Cs7 xycloalkyl, heteroxycloalkyl 4-7 canh, Ce-10
aryl, heteroaryl 5-6 canh, Ci. haloalkyl, halo, CN, OR!, SR/, C(O)R, C(ONRR!, C(O)OR],
OC(O)R!, OC(O)NR'R!, NRIR{, NR'C(O)R{, NRIC(O)NRR, NRIC(O)OR!, C(=NRHNRR,
NRIC(=NR)NR'RE, S(O)R, S(O)NRR!, S(O)2R!, NRIS(O):R’, NRIS(0)NR'R}, va S(O)NRR,
trong d6 Ci. alkyl, Cs7 xycloalkyl, heteroxycloalkyl 4-7 canh, Ce.10 aryl, va heteroaryl 5-6 canh
da néu dugc tuy chon thay thé béng 1, 2, hodc 3 nhom thé RI dugc chon ddc 1ap;

mdi Ri dugc chon ddc 1ap tir halo, Ci4 alkyl, Ci4 haloalkyl, CN, ORK, SR¥, C(O)RY,
C(O)NRRK, C(O)ORK, OC(O)RY, OC(O)NRRF, NR'R¥, NRXC(O)R¥, NRKC(O)NRFRK,
NRKC(O)OR!, C(=NR¥NRKRK, NRKC(=NRFNRRK, S(O)RK, S(O)NRKRK,  S(O)RE,
NRES(O)RE, NRES(O),NRFRK, va S(O)NR*RK;

mdi R, Re, Ri hodc R* dugc chon ddc 1ap tir H, Ci-4 alkyl, Cs-10aryl, Ci-4 haloalkyl, Co.
4 alkenyl, va Ca.4 alkynyl, trong d6 Ci.4 alkyl, Cs.10aryl, C2.4 alkenyl hodc Cz.4 alkynyl dugc
tlly chon thay thé bing 1, 2, hodc 3 nhém thé dugc chon ddc 1ap tir OH, CN, amino, halo, Ci.
4 alkyl, C1.4 alkoxy, Ci.4 alkylthio, Ci.4 alkylamino, di(Ci.4 alkyl)amino, C1.4 haloalkyl, va Ci-
4 haloalkoxy;

hogc hai nhom thé R¢ bat ky gén véi cing nguyén t& N, cung voi nguyén tit N gén
v6i ching, tao nhém heteroxycloalkyl 4, 5, 6, hodc 7 canh dugce tuy chon thay thé bﬁmg 1,
2, hodc 3 nhom thé R" duge chon ddc lap;

hoic hai nhém thé R® bat ky gdn v6i ciing nguyén tit N, cung voi nguyén ti N gin
voi chung, tao nhoém heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé béng 1,
2, hodc 3 nhom thé R" duge chon doc lap;

hoic hai nhom thé R! bat ky gan véi ciing nguyén tir N, ciing v6i nguyén ti N gén
voi chung, tao nhém heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé béng 1,

2, hodc 3 nhom thé R" duoc chon doc 14p;
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X! 1a -CR!R!'- hogc —-NR’-

X2 1a N hodc CRY;

R!1a C1 alkyl hodc Ci-3 haloalkyl;

R?1a H, halo, C13 alkyl, Ci.3 haloalkyl, CN, hogc Ci-3 alkoxy;

R3 1a H, halo, Ci-; alkyl, Ci-3 haloalkyl, CN, hodc Ci1.3 alkoxy;

R*1a Ci3 alkyl hodc Ci.3 haloalkyl;

R’ 14 H, halo, C13 alkyl, Ci-3 haloalkyl, CN, hodc Ci-3 alkoxy;

RS va R’ duge chon doc lap tr H, halo, CN, OR*, SR*, C(O)NR*“R%,
OC(O)NRR#, NR¥“R%, NR*C(O)R", NR*C(O)OR™, NR#C(O)NRR%, NR**S(O)R",
NR*S(0),R%, NR¥“S(0),NR“R¥, S(O)R”, S(O)NR¥“R%*, S(O).R", S(0)2NR*R%*, C1.6
alkyl, Ca.6 alkenyl, Ca.6 alkynyl, C1.¢ haloalkyl, phenyl, Cs. xycloalkyl, heteroaryl c6 5-6
canh chita cacbon va 1, 2, hodc 3 nguyén tir khac loai dugc chon doc 1ap tir N, O,vas, va
heteroxycloalkyl c6 4-7 canh chtta cacbon va 1, 2, hodc 3 nguyén tir khéac loai dugc chon
doc 1ap tir N, O, va S; trong d6 cdc nhém Cis alkyl, Ca- alkenyl, Ca-¢ alkynyl, phenyl, Cs-¢
xycloalkyl, heteroaryl c6 5-6 canh, va heteroxycloalkyl c6 4-7 canh da néu cua RS va R7
mdi nhém duge ty chon thay thé bang 1, 2, hodc 3 nhom thé duoc chon doc 1ap tir R10A;

R0 va R!! mdi loai duge chon ddc lap tir H, Ci.6 alkyl, Ca.6 alkenyl, Cz.6 alkynyl, Ci.6
haloalkyl, Ce.10 aryl, Cs.10 xycloalkyl, géc heteroaryl ¢6 5-10 canh chira cacbon va 1, 2, hodc
3 nguyén tir khac loai dugc chon doc 1ap tr N, O, va S, va gbc heteroxycloalkyl c6 4-10 canh
chita cacbon va 1, 2, hodc 3 nguyén tir khac loai dwgc chon doc lap tr N, O, va S; trong do
céc nhom Cig alkyl, Ca. alkenyl, Co- alkynyl, Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10
canh, va heteroxycloalkyl ¢6 4-10 canh da néu ctia R'® va R!! mdi nhém dugc tily chon thay
thé bang 1, 2, hodc 3 R1%4;

hodc, R1% va R!! cing véi nguyén tir cacbon gén véi ching, tao nhom xycloalkyl ¢6
3, 4, 5, 6, hodac 7 canh hodc nhém heteroxycloalkyl ¢6 4, 5, 6, 7, 8, 9, hodc 10 canh; trong
d6 nhom xycloalkyl ¢6 3, 4, 5, 6, hodc 7 canh va nhom heteroxycloalkyl c6 4, 5, 6,7, 8, 9,
hodc 10 canh dd néu mdi nhom duge tiry chon thay thé bang 1, 2, 3 hodc 4 R'%4;

mdi R1%A dugc chon ddc lap tir halo, CN, NO,, OR*, SR*, C(O)R*, C(O)NR*“R¥,
C(O)OR*, OC(O)R™, OC(O)NR*R%, C(=NR*)NR*R%, NRC(=NR*)NR*“R%, NR*R%,
NR#C(O)RY, NR%“C(O)OR*, NRC(O)NR*R¥, NR“S(O)R™, NR¢S(0)RM,
NR#S(0)2NRUR¥, S(O)RY, S(O)NR¥“RH, S(0)2R™, S(0)2NR**R¥, C1. alkyl, C2.6 alkenyl,
Ca-6 alkynyl, Ci.6 haloalkyl, phenyl, Cs.¢ xycloalkyl, gbc heteroaryl c6 5-6 canh chira cacbon
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va 1, 2, hodc 3 nguyén tir khac loai dugc chon doc 1ap tr N, O, va S, va gbc heteroxycloalkyl
¢6 4-7 canh chira cacbon va 1, 2, hodc 3 nguyén ti khac loai dugc chon doc lép tir N, O, va
S; trong d6 cac nhoém Ci. alkyl, Ca-6 alkenyl, Ca.6 alkynyl, phenyl, Cs.¢ Xycloalkyl, heteroaryl
¢6 5-6 canh, va heteroxycloalkyl c6 4-7 canh dd néu ctia R mdi nhém dugc tiy chon thay
thé bang 1, 2, hodc 3 nhom thé dugc chon doc 1ap tixr R'?;

mdi R#* RY R, va R¥ duogc chon ddc 14p tit H, Ci.4 alkyl, Ca4 alkenyl, Cz-4 alkynyl,
C1.4 haloalkyl, phenyl, Cs.¢ xycloalkyl, gbc heteroaryl c6 5-6 canh chira cacbon va 1, 2, hodc
3 nguyén ti khac loai dugc chon doc 1ap tr N, O, va S, va géc heteroxycloalkyl c6 4-7 canh
chtra cacbon va 1, 2, hodc 3 nguyén tir khac loai dugc chon ddc lap tir N, O, va S; trong d6
cac nhom Ci.4 alkyl, Cos alkenyl, Ca4 alkynyl, phenyl, Cs.6 xycloalkyl, heteroaryl c6 5-6
canh, va heteroxycloalkyl c6 4-7 canh da néu ctia R*, R, R%, va R% mdi nhéom duogce tuy
chon thay thé bang 1, 2, hodc 3 nhém thé dugc chon doc 1ap tir RY;

hodc, R* va R cung v6i nguyén tir nito gin véi ching, tao nhom heteroxycloalkyl 4,
5, 6, hodc 7 canh dugc tuy chon thay thé bf?lng 1, 2, hoac 3 nhém thé duoc chon doc 1ap tr RY;

mdi R%* 12 H hodc C1.4 alkyl mot cach doc 14p;

mdi R! duoc chon ddc 1ap tir halo, CN, NO,, OR¥, SR¥, C(O)RY, C(O)NR“R®,
C(O)OR¥®, OC(O)RY, OC(ONR¥RY, NR¥R¥, NR¥C(O)RY, NR®¥C(O)OR¥,
NRYC(O)NRPRY, NRUS(O)R?, NR¥S(0);R", NR¥S(0),NR¥R, S(O)RY, S(O)NR¥R%,
S(0)RY, S(0)NR¥RY, Cy.4 alkyl, C24 alkenyl, C2.4 alkynyl, Cs.sxycloalkyl va Ci4 haloalkyl;
trong d6 Ci.4 alkyl, Ca.4 alkenyl, Ca4 alkynyl, Cs.¢.xycloalkyl va Ci.4 haloalkyl mdi loai con
dugc tuy chon thay thé béng 1 hoac 2 nhém thé R duoc chon ddc lap tir H, halo, CN, NOa,
ORY, SRY, C(O)RY, C(O)NRRY, C(O)ORY, OC(O)RY, OC(O)NRIRY, NRIRY, NRIC(O)RY,
NRIC(O)ORY, NRUC(O)NRRY, NRIS(O)RY, NRIS(O)RY, NRIS(O)NRIRY, S(O)RY,
S(O)NRIRY, S(O)RY, S(O)NRIRY, C14 alkyl, Ca4 alkenyl, Ca4 alkynyl, Css-xycloalkyl va Ci.
+ haloalkyl, trong d6 mdi R 12 H hodc Cralkyl mot cach ddc lap;

mdi R®, RY, va R dugc chon ddc 1ap tir H va Ci4 alkyl;

mdi R? 1a C1.4 alkyl mot cach doc 1ap; va

chi s6 duéi n bang 0, 1, 2 hodc 3.
Trong mot sé phuong an v& céc hop chét ¢ cong thire (I”) hodce (1):
vong A 1a Ce.10 aryl hodc heteroaryl ¢6 5 dén 6 canh c6 chira cacbon va 1 dén 4 nguyén

tir khac loai lam canh ctia vong dugce chon tr N, O, va S;

-14-



33295

mdi R'2 dugc chon doc 14p tir halo, Ci.6 alkyl, Ca.s alkenyl, Ca-6 alkynyl, C16 haloalkyl,
Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Cé-10 aryl-Ci-4
alkyl-, Cs.10 xycloalkyl-C.4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-, (heteroxycloalkyl 4-10
canh)-C14 alkyl-, CN, NO;, OR? SR% C(O)R?, C(O)NR'R? C(O)OR? OC(O)R?
OC(O)NRR?, NR®R?, NR?0R?, NR*C(O)R? NR*C(O)OR? NR*C(O)NR'R?, C(=NR?R?,
C(=NR®NR’R?, NR*C(=NR*)NRR?, NR*S(O)R?, NR*S(0):R?, NR*S(ORNRR?, S(O)R?,
S(O)NR?R?, S(0)2R?, va S(0):NR?R?, trong d6 Ci-6 alkyl, Ca.6 alkenyl, Ca-s alkynyl, Ce-10 aryl,
C3.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Cs.10 aryl-Ci-4 alkyl-, Cs-10
xycloalkyl-C .4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci-4
alkyl- mdi nhém duge tuy chon thay thé bfimg 1, 2, 3, hodc 4 nhém thé R® dugc chon ddc 1ap;

hozc hai nhom thé R'2? 1ién ké trong vong A cung v4i cac nguyén tlr gén voi ching,
tao vong xycloalkyl 5 hay 6 canh, vong heteroxycloalkyl 5 dén 6 canh, vong phenyl hodc
heteroaryl 5 dén 6 canh ngung ty, trong d6 heteroxycloalkyl hodc heteroaryl c6 1-2 nguyén
tir khac loai lam canh cua vong dugc chon tir O, N, va S;

mdi R? dugc chon doc 14ap tir H, Ci.6 alkyl, Ci-4 haloalkyl, Ce-10 aryl, Cs-10 xycloalkyl,
heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci-4 alkyl-, Cs-10 xycloalkyl-Ci.-
4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl-,
trong d6 Ci.¢ alkyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10
canh, Cs.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-C1.4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- v6i tu cach la R® mdi nhém duoce tiy chon thay
thé bang 1, 2, 3, 4, hodc 5 nhém thé R® duge chon doc 1ap;

hogc hai nhom thé R? bat ky gdn vé6i cing nguyén tir N, cung voéi nguyén tir N gén
v6i chiing, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé béng 1,
2, hodc 3 nhom thé R! duge chon doc 1ap;

mdi RP duoc chon ddc 1ap tir halo, Ci.4 alkyl, Ci4 haloalkyl, CN, NOz, OR®, SR,
C(O)RY, C(O)NR°R®, C(O)OR®,  OC(O)R®,  OC(O)NR‘RS, C(=NR°)NR°R®,
NRCC(=NR¢)NRR¢, NR°R®, NR°C(O)R®, NR°C(O)OR®, NR°C(O)NR‘R®, NR°S(O)RS,
NRCS(0)2R¢, NRS(0);NRR¢, S(O)R®, S(O)NR°R®, S(0)2R°, va S(O)2NRR?;

mdi R¢ dugc chon doc 1ap tir H, Ci alkyl, Ci4 haloalkyl, C2- alkenyl, C.¢ alkynyl, Ce-
10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Cs.10 aryl-Ci-4 alkyl-,
C3-10 xycloalkyl-C.4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-
C14 alkyl-, trong d6 Ci.6 alkyl, Ca.s alkenyl, C2. alkynyl, Cé-10 aryl, Cs.10 xycloalkyl, heteroaryl
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5-10 canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-,
(heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-C.4 alkyl- dd néu mdi nhém
dugc tuy chon thay thé béng 1,2, 3, 4, hoac 5 nhom thé Rf dugc chon doc 14p;

hozc hai nhom thé R® bit ky gin véi cling nguyén tir N, cing v6i nguyén tit N gén
v6i chiing, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé bang 1,
2, hodc 3 nhom thé R" dugc chon ddc 1ap;

mdi R¢ duge chon doc lap tir Ci4 alkyl, Ci4 haloalkyl, halo, CN, OR®, SR®, C(O)R¢,
C(O)NReRe, C(O)ORS, OC(O)R®, OC(O)NR°R®, NR°R°, NR°C(O)R?, NRC(O)NR'R?,
NRC(O)ORE, C(=NRNRR®, NR°C(=NR)NR°R¢, S(O)R®, S(O)NR°R®, S(O)2R?, NR*S(O)2R",
NRES(0)NR°R¢, va S(O):NR°R®;

mdi Rf duge chon doc 1ap tir Ci4 alkyl, Ci4 haloalkyl, halo, CN, ORE, SR, C(O)RE,
C(O)NRERE, C(O)ORE, OC(O)Re, OC(O)NRERE, NRERE, NREC(O)RE, NREC(O)NRERE,
NREC(O)ORE, C(=NR&)NReRe, NREC(=NRE)NRERE, S(O)RE, S(O)NRERE,  S(O)RE,
NReS(0):RE, NR&S(0):NRERE, va S(O),NRERE;

mdi R" duge chon doc 1ap tir Ci.s alkyl, Cs.7 xycloalkyl, heteroxycloalkyl 4-7 canh, Cs-10
aryl, heteroaryl 5-6 canh, Ci.¢ haloalkyl, halo, CN, OR, SR}, C(O)R}, C(O)NRR!, C(O)OR/,
OC(O)R,, OC(O)NRIR!, NR'R{, NRIC(O)R!, NRIC(O)NRR/, NRIC(O)OR!, C(=NR)HNRR,
NRIC(=NRHNRRI, S(O)R!, S(O)NRR!, S(O)2R, NRIS(O):RY, NRIS(O)NRR', va S(O):NRR},
trong d6 Ci.s alkyl, C37 xycloalkyl, heteroxycloalkyl 4-7 canh, Ce.10 aryl, va heteroaryl 5-6 canh
da néu dugce tuy chon thay thé bﬁng 1, 2, hodc 3 nhom thé R dugc chon ddc 14p;

mdi R dwoc chon ddc 1ap tir halo, Ci alkyl, Ci4 haloalkyl, CN, ORY, SR, C(O)RK,
C(O)NRKREK, C(O)ORK, OC(O)RX, OC(O)NR*RK, NRKRK, NREC(O)RK, NRXC(O)NR'RK,
NRKC(O)OR!, C(=NRMNR'RK, NRKC(=NR¥NRR, S(O)RE,  S(O)NRKRK,  S(O):RK,
NRES(O)RK, NRES(0)NR*RY, va S(O),NRFRY;

mdi RS, R&, Ri hodc RE duge chon ddc 1ap tir H, C14 alkyl, Ce-10aryl, Ci4 haloalkyl, Co.
+ alkenyl, va Co.4 alkynyl, trong d6 Ci.4 alkyl, Ce-10aryl, C24 alkenyl hodc Ca-4 alkynyl dugc
tuy chon thay thé béng 1, 2, hodc 3 nhém thé duoc chon ddc 1ap tir OH, CN, amino, halo, Ci-
s alkyl, C1.4 alkoxy, C1.4 alkylthio, Ci.4 alkylamino, di(Ci-4 alkyl)amino, Ci-4 haloalkyl, va Ci.
4 haloalkoxy;

hoic hai nhom thé Re bit ky gin véi cing nguyén tir N, cung véi nguyén tr N géin
voi ching, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé béng 1,

2, hodc 3 nhom thé R" duge chon doc 1ap;

-16-



33295

hodc hai nhom thé Re bat ky gin v6i cing nguyén tt N, cung véi nguyén ti N gén
voi chung, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé bang 1,
2, hodc 3 nhom thé RM duge chon doc lap;

hodc hai nhom thé R! bat ky gin véi cing nguyén tir N, cung v6i nguyén tir N gin
voi chung, tao nhoém heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé bé‘mg 1,
2, hodc 3 nhom thé R® duge chon ddc 1ap;

X!1a -CR"R!!- hoic —-NR’-

X2 1a N ho#c CRS;

R! Ia C1.3 alkyl hodc Ci.3 haloalkyl;

R? 1a H, halo, C1.3 alkyl, Ci-3 haloalkyl, CN, hodc Ci.3 alkoxy;

R3 1a H, halo, Ci; alkyl, Ci-3 haloalkyl, CN, hodc Ci.3 alkoxy;

R* 1a C1.3 alkyl hodc Ci.3 haloalkyl;

R’ 1a H, halo, Ci3 alkyl, Ci.3 haloalkyl, CN, hodc Ci-3 alkoxy;

R® duge chon tir H, halo, CN, OR*, SR*, C(O)NR*R%, OC(O)NR*R%, NR*R%,
NR*“C(O)R®,  NR%C(O)OR*,  NR*“C(O)NR*R¥, NRS(O)RP™,  NRS(0),R™,
NRS(0),NR¥“R#, S(O)RP, S(O)NR*R¥, S(0),R", S(0):NR*R¥, Ci.6 alkyl, C2. alkenyl,
Ca-s alkynyl, Ci.¢ haloalkyl, phenyl, Cs.s xycloalkyl, heteroaryl c6 5-6 canh chira cacbon va
1, 2, hodc 3 nguyén tir khac loai dugc chon doc 1ap tr N, O, va S, va heteroxycloalkyl c6 4-7
canh chira cacbon va 1, 2, hodc 3 nguyén ti khéc loai duge chon doc 1ap tir N, 0O, va S; trong
d6 cac nhom Ci alkyl, Ca-6 alkenyl, Ca.6 alkynyl, phenyl, Cs.6 xycloalkyl, heteroaryl c6 5-6
canh, va heteroxycloalkyl c6 4-7 canh da néu ctia R mdi nhém duge tuy chon thay thé bang
1, 2, hodc 3 nhom thé dugc chon doc 1ap tir R1%4;

R’ duge chon tir H, C(O)NR*“R¥, S(O)R™, S(O)NR*R¥, S(O)R™, S(0);NR“R%,
Ci1.6 alkyl, Ca- alkenyl, Ca.6 alkynyl, C1.¢ haloalkyl, phenyl, Cs.6 xycloalkyl, heteroaryl ¢6 5-
6 canh chira cacbon va 1, 2, hodc 3 nguyén tr khac loai dugc chon doc lap tu N, O, va S, va
gbc heteroxycloalkyl c6 4-7 canh chtta cacbon va 1, 2, hodc 3 nguyén tir khac loai dugc chon
doc lap tir N, O, va S; trong d6 cac nhém Ci alkyl, Ca.6 alkenyl, Ca-s alkynyl, phenyl, Cs.
xycloalkyl, heteroaryl c6 5-6 canh, va heteroxycloalkyl c6 4-7 canh d& néu cia R7 mdi nhém
duoc tuy chon thay thé bing 1, 2, hodc 3 nhém thé duogc chon doc 1ap tir R1%4;

R!% va R!"! mbi loai dugce chon ddc 1ap tir H, Ci alkyl, Ca.6 alkenyl, Ca6 alkynyl, Ci.6
haloalkyl, Cs-10 aryl, Cs-10 xycloalkyl, géc heteroaryl ¢6 5-10 canh chira cacbon va 1, 2, hoac

3 nguyén tr khac loai dugc chon doc lap th N, O, va S, va géc heteroxycloalkyl ¢6 4-10 canh
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chtra cacbon va 1, 2, hodc 3 nguyén tir khac loai dugc chon doc lap tir N, O, va S; trong do
cac nhom Ci alkyl, Ca-s alkenyl, Ca-s alkynyl, Cs.10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10
canh, va heteroxycloalkyl c6 4-10 canh dd néu cia R!? va R!! mdi nh6m dugc tity chon thay
thé bang 1, 2, hodc 3 R1%4,

hodc, R!® va R!! cing v6i nguyén tir cacbon gin véi chiing, tao nhém xycloalkyl ¢6
3,4, 5, 6, hodc 7 canh hoic nhém heteroxycloalkyl c6 4, 5, 6, 7, 8, 9, hodc 10 canh; trong
d6 nhom xycloalkyl ¢6 3, 4, 5, 6, hodc 7 canh va nhém heteroxycloalkyl ¢6 4, 5, 6, 7, 8,9,
hodc 10 canh dd néu mdi nhém duoc tiy chon thay thé bang 1, 2, 3 hogic 4 R1%4;

mdi R1%A duoc chon doc 1ap tir halo, CN, NO,, OR*, SR*, C(O)R™, C(O)NR*R%,
C(O)OR*, OC(O)R™, OC(O)NR*R%*, C(=NR*)NR*R*, NRC(=NR*“)NR*“R%, NR*R%,
NR®C(O)RY, NR#C(O)OR*,  NR®C(O)NR*R¥, NR“S(O)R™, NR*S(0)2RM,
NRS(0),NRH“R#, S(O)RP, S(O)NR*R¥, S(0),R", S(0)2NR*R¥, Ci.6 alkyl, Cs-6 alkenyl,
Cs-6 alkynyl, Ci.¢ haloalkyl, phenyl, Cs.¢ xycloalkyl, gbc heteroaryl c6 5-6 canh chira cacbon
va 1, 2, ho#ic 3 nguyén tir khéc loai duge chon doc 1ap tr N, O, va S, va géc heteroxycloalkyl
¢6 4-7 canh chita cacbon va 1, 2, hodc 3 nguyén ti khac loai dugce chon doc 1ap tir N, O, va
S; trong d6 cac nhom Ci.¢ alkyl, Ca.6 alkenyl, Ca.6 alkynyl, phenyl, Cs.6 xycloalkyl, heteroaryl
c6 5-6 canh, v heteroxycloalkyl c6 4-7 canh d néu ctia R'%* mdi nhom duoc tiy chon thay
thé bang 1, 2, hodc 3 nhom thé dugc chon doc lap tr R';

mdi R#*, RY R, vaR¥ dugc chon doc 1ap tir H, Ci.4 alkyl, Ca.4 alkenyl, Ca-4 alkynyl,
C1-4 haloalkyl, phenyl, Cs.¢ xycloalkyl, gbc heteroaryl c6 5-6 canh chira cacbon va 1, 2, hodc
3 nguyén t khac loai dugc chon doc lap te N, O, va S, va géc heteroxycloalkyl c6 4-7 canh
chira cacbon va 1, 2, hodc 3 nguyén tir khac loai dugce chon doc 1ap tir N, O, va S; trong do
cdc nhom Ci.s alkyl, Co4 alkenyl, Ca.4 alkynyl, phenyl, Cs.s xycloalkyl, heteroaryl ¢6 5-6
canh, va heteroxycloalkyl ¢6 4-7 canh da néu cia R*, R*, R, va R% m6i nhom duoc tiy
chon thay thé béng 1, 2, hodc 3 nhém thé dugc chon doc 1ap tir RY;

hodc, R* va R% cing v6i nguyén tir nito gin véi chiing, tao nhom heteroxycloalkyl 4,
5, 6, hodc 7 canh dugc tuy chon thay thé béng 1, 2, hoac 3 nhom thé duoc chon ddc 1ap tr RY;

mdi R 13 H hodc Ci.4 alkyl mot cach doc lap;

mdi R" dugc chon doc 1ap tir halo, CN, NO,, OR?, SR¥, C(O)RY, C(O)NR¥R®,
C(O)OR¥, OC(O)RY, OC(O)NR¥R¥, NR¥R¥, NRUC(O)RY, NR“C(O)OR¥,
NRUC(O)NRPRY, NRPS(O)RY, NR¥S(0):RY, NR¥S(0),NR¥R¥, S(O)R", S(O)NR®R®,
S(0)RY, S(O),NR¥RY, Cy.4 alkyl, C2.4 alkenyl, Co4 alkynyl, Cs.sxycloalkyl va Ci.4 haloalkyl;
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trong d6 Ci4 alkyl, Co.4 alkenyl, Ca.4 alkynyl, Cs.s-xycloalkyl va Ci.4 haloalkyl mdi loai con
dugce tuy chon thay thé bang 1 hodc 2 nhém thé R dugc chon ddc 1ap tir H, halo, CN, NO,
ORY, SRY, C(O)RY, C(O)NRIRY, C(O)ORY, OC(O)RY, OC(O)NRIRY, NRIRY, NRIC(O)RY,
NRYC(O)ORY, NRIC(O)NRIRY, NRIS(O)RY, NRIS(O)RY, NRIS(0)NRWRY,  S(O)R,
S(O)NRIRY, S(0):RY, S(0):NRIRY, C1.4 alkyl, C24 alkenyl, C24 alkynyl, Cs.6xycloalkyl va Ci.
4 haloalkyl, trong d6 mdi R?1a H hodc Ci4alkyl mot cach doc 18p

mdi R¥, R*?, va R dugc chon doc 1ap tir H va Ci4 alkyl;

mdi RY 14 C1.4 alkyl mot cach doc 1ap; va

chi s6 du6i n bang 0, 1, 2 hodc 3.

Trong mot phuong an, sang ché cung cép hop chét c6 cong thire (I):

OR*
R3 R
0
R'O N x!
R2
/ X2
“ I
N (R")n
D

hodc mudi dugc dung ctia né, trong do:

vong A 1a Ce.10 aryl hodc heteroaryl c6 5 dén 6 canh c6 chira cacbon va 1 dén 4 nguyén
tr khac loai 1am canh ctia vong dugc chon tt N, O, va S;

mdi R'2 dugc chon dc 1ap tir halo, Ci6 alkyl, Ca.6 alkenyl, Co- alkynyl, Ci.6 haloalkyl,
Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci4
alkyl-, Cs.10 xycloalkyl-C1.4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, (heteroxycloalkyl 4-10
canh)-Ci4 alkyl, CN, NO,, OR? SR? C(O)R? C(O)NR'R? C(O)OR?, OC(O)R?,
OC(O)NR?R?, NRR?, NROR? NR*C(O)R?, NR*C(O)OR?, NR*C(O)NRR?, C(=NR*R?
C(=NR¥)NRR?, NR*C(=NR?)NR’R?, NR*S(O)R?, NR*S(O1R?, NR*S(O)NR'R?, S(O)R?
S(O)NR?R?, S(0)2R?, va S(0)2NR?R?, trong d6 Ci-6 alkyl, Ca-6 alkenyl, Ca- alkynyl, Ce.10 aryl,
Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci-4 alkyl-, Cs-10
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xycloalkyl-C1.4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci4
alkyl- mdi nhém duge tiy chon thay thé b%mg 1, 2, 3, hodc 4 nhom thé R® duoc chon doc 1ap;

‘hodc hai nhém thé R1? lién k& trong vong A clng v6i cac nguyén tir gén véi ching,
tao vong xycloalkyl 5 hay 6 canh, vong heteroxycloalkyl 5 dén 6 canh, vong phenyl hodc
heteroaryl 5 dén 6 canh ngung ty, trong d6 heteroxycloalkyl hodc heteroaryl c6 1-2 nguyén
tir khéac loai lam canh ctia vong dugc chon tir O, N, va S;

mdi R? duge chon doc 1ap tir H, Ci.6 alkyl, C1.4 haloalkyl, Ce.10 aryl, Cs.10 xycloalkyl,
heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Ci-4 alkyl-, Cs.10 xycloalkyl-Ci.
s alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci4 alkyl-,
trong d6 Ci.6 alkyl, Ce.10 aryl, Cs-10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10
canh, Ce.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- véi tu cach la R? mdi nhom duoc tiy chon thay
thé bang 1, 2, 3, 4, hodc 5 nhom thé RY duge chon doc 14p;

hodc hai nhém thé R? bt ky gén v6i cling nguyén ti N, cung véi nguyén t N gén
v6i chung, tao nhom heteroxycloalkyl 4, 5, 6, hodac 7 canh dugc tuy chon thay thé béng 1,
2, hodc 3 nhom thé R" duge chon ddc 1ap;

mdi R® dugc chon ddc 1ap tir halo, Ci.4 alkyl, Ci1-4 haloalkyl, CN, NOs, OR®, SR¢,
C(O)R®, C(O)NR°R®, C(O)OR®, OC(O)R®, OC(O)NRR’,  C(=NR°)NRRS,
NRCC(=NR®)NRR®, NR°R¢, NR°C(O)R¢, NR°C(O)OR®, NR°C(O)NR‘R®, NR¢S(O)RS,
NR°S(0)2R¢, NRS(0),NR°R®, S(O)R®, S(O)NR°R®, S(O)2R®, va S(O)2NRR;

mdi R¢ dugc chon ddc 1ap tir H, Ci.6 alkyl, Ci.4 haloalkyl, Co- alkenyl, Ca-s alkynyl, Ce.
10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Cs-10 aryl-Ci.4 alkyl-,
C3-10 xycloalkyl-C1.4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-
C1.4 alkyl-, trong d6 C- alkyl, Ca.s alkenyl, Ca.6 alkynyl, Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl
5-10 canh, heteroxycloalkyl 4-10 canh, Cs.10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-,
(heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- d3 néu mdi nhém
dugc tuy chon thay thé béng 1,2, 3, 4, hoac 5 nhém thé Rf duoc chon doc 1ap;

hodc hai nhom thé R¢ bit ky gin v6i cling nguyén tir N, cung voéi nguyén tir N gén
v6i chung, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé bang 1,
2, hodc 3 nhom thé RM dugc chon doc lap, trong d6 Cie alkyl, Csz7 xycloalkyl,
heteroxycloalkyl 4-7 canh, Cs.10 aryl hodc heteroaryl 5-6 canh la R" dugc tuy chon thay thé

bing 1, 2, hodc 3 nhém thé RI duge chon doc lap;
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mdi RY duge chon ddc 1ap tir Ci4 alkyl, Ci4 haloalkyl, halo, CN, OR®, SR®, C(O)R¢,
C(O)NR®R¢, C(O)OR:, OC(O)R®, OC(O)NR°R:, NR°R°, NR°C(O)R°, NR°C(O)NR'R?,
NRCC(O)OR®, C(=NR®NR°R¢, NR°C(=NR®)NR°R®, S(O)R®, S(O)NRR®, S(O)2R?, NR*S(O):R?,
NRS(0):NR°R¢, va S(O)2NR°R®;

mdi Rf duge chon doc 1ap tir Ci4 alkyl, Ci4 haloalkyl, halo, CN, ORé®, SR&, C(O)RE,
C(O)NReRe, C(O)ORE, OC(O)RE, OC(O)NRERE, NRERE, NREC(O)RE, NREC(O)NRERS,
NREC(O)ORE, C(=NRENRERE, NREC(=NR&)NRERE, S(O)RE,  S(O)NRERE,  S(ORRE,
NReS(0):RE, NR&S(0),NRERE, va S(O),NRERE;

mdi R! dugc chon doc 1ap tir Ci6 alkyl, Cs.7 xycloalkyl, heteroxycloalkyl 4-7 canh, Ce-10
aryl, heteroaryl 5-6 canh, Cis haloalkyl, halo, CN, OR, SRi, C(O)R!, C(O)NRR!, C(O)OR,
OC(O)R!, OC(O)NRR!, NR'Ri, NRIC(O)R, NRIC(O)NRIR!, NRIC(O)OR!, C(=NRNRR},
NRIC(=NR)NRRL, S(O)RY, S(O)NR'R,, S(ORR, NRIS(O),R!, NRIS(0):NRR!, va S(O).NRR,
trong d6 C1. alkyl, Cs.7 xycloalkyl, heteroxycloalkyl 4-7 canh, Cs-10 aryl, va heteroaryl 5-6 canh
da néu dugc tuy chon thay thé béng 1, 2, hodc 3 nhom thé RJ duoc chon doc lap;

mdi R duoc chon ddc 1ap tir halo, Ci alkyl, Ci4 haloalkyl, CN, OR¥, SR¥, C(O)RK,
C(O)NRKRK, C(O)ORK, OC(O)RK, OC(O)NR'RY, NRRE NRKC(O)RK, NR¥C(O)NR'RK,
NRKC(O)OR!, C(=NRFNRFRK, NRKC(=NR¥NR'R¥, S(O)RK,  S(O)NR'RX, S(O)xR,
NRXS(O)RE, NRES(0)NRRE, va S(O),NRRK;

mdi R¢, R8, Ri hodc R* dugc chon doc 1ap tir H, Ci4 alkyl, Ce.10aryl, Ci-4 haloalkyl, Co.
4 alkenyl, va Ca.4 alkynyl, trong d6 Ci.4 alkyl, Ce.10aryl, Ca4 alkenyl hodc Cz4 alkynyl duogc
tlly chon thay thé bang 1, 2, hodc 3 nhém thé duge chon doc 1ap tir OH, CN, amino, halo, Ci.
4 alkyl, C1.4 alkoxy, C1.4 alkylthio, C1.4 alkylamino, di(C1-4 alkyl)amino, Ci-4 haloalkyl, va Ci-
4 haloalkoxy;

hodc hai nhém thé R¢ bat ky gan véi cing nguyén tir N, cung v6i nguyén tir N gin
v6i chiing, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé bang 1,
2, hodic 3 nhom thé R! duge chon ddc 1ap;

ho#c hai nhém thé Re bt ky gén v6i cuing nguyén tir N, cuing v6i nguyén tr N géin
v6i chung, tao nhoém heteroxycloalkyl 4, 5, 6, hodc 7 canh duoc tuy chon thay thé béng 1,
2, hodc 3 nhém thé R! duge chon ddc 1ap;

hodc hai nhém thé R! bét ky gén v6i cing nguyén tir N, cung véi nguyén to N gén
voi ching, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé bﬁmg 1,

2, hodc 3 nhom thé R" dugce chon doc 14p;
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X! 1a -CR!R!'- hogc -NR-

X2 1a N hodc CR®;

R! 1a C1.3 alkyl hodc Ci-3 haloalkyl;

R2 1a H, halo, C1.3 alkyl, Ci-3 haloalkyl, CN, hodc Ci-3 alkoxy;

R3 12 H, halo, Ci3 alkyl, Ci-3 haloalkyl, CN, hodc Ci.3 alkoxy;

R*1a Cy.; alkyl hodc Ci-3 haloalkyl;

R3 1a H, halo, C1.3 alkyl, Ci-3 haloalkyl, CN, hodc Ci.3 alkoxy;

RS va R7 dugc chon ddc lap tr H, halo, CN, OR*, SR*, C(O)NR“R%,
OC(O)NR“R#, NR#R#, NRC(O)R™, NR*C(O)OR™, NRC(O)NR*R%, NR*S(O)R,
NR¢S(0)RP, NR#“S(0),NR“R¥, S(O)R", S(O)NR*“R%, S(0)R%, S(0);NR*R%*, Ci.
alkyl, Ca- alkenyl, Ca6 alkynyl, Ci. haloalkyl, phenyl, Cs.6 xycloalkyl, heteroaryl c6 5-6
canh chtra cacbon va 1, 2, hodc 3 nguyén tir khac loai duoc chon doc 1ap tir N, O,va s, va
heteroxycloalkyl c6 4-7 canh chua cacbon va 1, 2, hodc 3 nguyén tir khac loai dugc chon
doc lap tr N, O, va S; trong d6 cac nhom Ci-6 alkyl, Ca-6 alkenyl, Ca-6 alkynyl, phenyl, Cs-
xycloalkyl, heteroaryl c6 5-6 canh, va heteroxycloalkyl c6 4-7 canh d& néu cia R® va R
mdi nhém duge ty chon thay thé bang 1, 2, hodc 3 nhém thé dugc chon doc 1ap tir R1%4;

R0 va R'" mdi loai dugc chon doc 1ap tir H, Ci alkyl, Ca alkenyl, Co-6 alkynyl, Ci-6
haloalkyl, Ce-10 aryl, Cs.10 xycloalkyl, géc heteroaryl ¢6 5-10 canh chtra cacbon va 1, 2, hodc
3 nguyén tir khac loai dugc chon doc lap tr N, O, va S, va géc heteroxycloalkyl c6 4-10 canh
chira cacbon va 1, 2, hodc 3 nguyén ti khéc loai dugc chon doc lap tir N, O, va S; trong do
cac nhom Ci alkyl, Ca.6 alkenyl, Ca. alkynyl, Cs.10 aryl, Cs-10 Xycloalkyl, heteroaryl co 5-10
canh, va heteroxycloalkyl c6 4-10 canh da néu cia R'® va R"' méi nhom dugc tiry chon thay
thé bang 1, 2, hodc 3 R1%4;

hodc, R'% va R!! cung véi nguyén tir cacbon gén véi chiing, tao nhém xycloalkyl c6
3, 4, 5, 6, hodc 7 canh hodc nhom heteroxycloalkyl c6 4, 5, 6, 7, 8, 9, hodc 10 canh; trong
d6 nhom xycloalkyl ¢6 3, 4, 5, 6, hodc 7 canh va nhom heteroxycloalkyl c6 4, 5, 6,7, 8, 9,
hodc 10 canh dd néu mdi nhém dugc tuy chon thay thé bang 1, 2, 3 hodc 4 R1%4;

mdi R4 duge chon dc 1ap tir halo, CN, NO,, OR*, SR*, C(O)R™, C(O)NR*R%,
C(O)OR*, OC(O)R™, OC(O)NR*R¥, C(=NR*)NR*R¥, NR*C(=NR*)NR*“R%*, NR#“R%,
NR“C(O)RY,  NR¥C(O)OR*,  NR*C(O)NR¥R%, NR“S(O)RP*,  NR*S(0)R™,
NRS(0);NRH“R¥, S(O)RP, S(O)NR*R¥, S(0)R™, S(0)2NR*R%, C.6 alkyl, Ca-¢ alkenyl,
Ca- alkynyl, Ci.s haloalkyl, phenyl, Cs.¢ xycloalkyl, gbc heteroaryl c6 5-6 canh chira cacbon
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va 1, 2, hodc 3 nguyén tir khéac loai dugc chon doc 1ap tr N, O, va S, va géc heteroxycloalkyl
¢6 4-7 canh chtra cacbon va 1, 2, hodc 3 nguyén tir khéac loai dugc chon ddc lap tr N, O, va
S; trong d6 cac nhom Ci6 alkyl, Ca.6 alkenyl, Ca.6 alkynyl, phenyl, Cs.¢ xycloalkyl, heteroaryl
¢6 5-6 canh, v heteroxycloalkyl ¢6 4-7 canh da néu ctia R% mdi nhém dugc tiry chon thay
thé bang 1, 2, hodc 3 nhom thé duge chon doc 1ap tir RY;

mdi R*, R% R%, va R¥ duoc chon ddc 1ap tir H, Ci4 alkyl, C24 alkenyl, C2.4 alkynyl,
C1.4 haloalkyl, phenyl, Cs.¢ xycloalkyl, gbc heteroaryl c6 5-6 canh chtra cacbon va 1, 2, hodc
3 nguyén tir khac loai dugc chon doc 1ap tr N, O, va S, va gbc heteroxycloalkyl c6 4-7 canh
chtra cacbon va 1, 2, hodc 3 nguyén tir khac loai dugc chon doc lap tr N, O, va S; trong do
céc nhom Ci alkyl, Ca4 alkenyl, Ca.4 alkynyl, phenyl, Cs.s Xycloalkyl, heteroaryl co 5-6
canh, va heteroxycloalkyl ¢6 4-7 canh di néu cia R*, R, R, va R%* mdi nhém duoc tuy
chon thay thé bang 1, 2, hoic 3 nhém thé dugc chon ddc 1ap tir R";

hodc, R* va R% cung véi nguyén tr nito gan v6i ching, tao nhom heteroxycloalkyl 4,
5, 6, hodc 7 canh dugc tuy chon thay thé béng 1, 2, hodc 3 nhém thé duoc chon doc 1ap tr RY;

mdi R** 12 H hodc Ci.4 alkyl mot cach doc lap;

mdi R!® duge chon doc 1ap tir halo, CN, NO,, OR¥, SR¥, C(O)R", C(O)NR®RY,
C(O)OR®, OC(O)RY, OC(O)NR®R®, NR®R®, NRUC(O)RY,  NR®C(O)OR¥,
NRUC(O)NR¥RY, NR¥S(0)RY, NR¥S(0):R", NROS(0O)NR¥URY, S(O)RY, S(O)NR¥R®Y,
S(0)RY, S(0).NRURY, C1.4 alkyl, C24 alkenyl, Co4 alkynyl, va Ci4 haloalkyl;

mdi R, R¥, va R duoc chon ddc 14p tir H va Ci. alkyl;

mdi R 14 C1.4 alkyl mot cach doc 1ap; va

chi s6 dudin bang 0, 1, 2 hoic 3.

Trong mdt s& phuong an, R7 dugce chon tir H, Ci6 alkyl, Ca alkenyl, Ca-¢ alkynyl,
Ci-6 haloalkyl, phenyl, Cs.¢ xycloalkyl, heteroaryl co 5-6 canh chtra cacbon va 1, 2, hodc 3
nguyén tir khac loai dugce chon doc lap tir N, O, va S, va géc heteroxycloalkyl c¢6 4-7 canh
chira cacbon va 1, 2, hodc 3 nguyén tir khac loai duoc chon doc 1ap tir N, O, va S; trong do
c4c nhom Cig alkyl, Ca-6 alkenyl, Cas alkynyl, phenyl, Cs.6 xycloalkyl, heteroaryl c6 5-6
canh, va heteroxycloalkyl c6 4-7 canh da n€u cuia R” mdi nhém duge tuy chon thay thé bang
1, 2, hodc 3 nhom thé duoc chon doc 1ap tir R'A.

Trong mot s6 phuong 4an, R7 1a Cis alkyl, phenyl, benzyl, Cs.¢ xycloalkyl, Cs-10
xycloalkyl-C1.4 alkyl-, heteroxycloalkyl co 4 dén 10 canh, (heteroxycloalkyl 4 -10 canh)-Ci4
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alkyl-, heteroaryl c6 5 dén 10 canh, hodc (heteroaryl 5-10 canh)-Ci.4 alkyl-, mdi nhém trong
cac nhom nay duogc ty chon thay thé biang 1, 2, hodc 3 nhom thé R194 dugce chon doc 1ap;
hodc hai nhom thé R1%A gén v6i cac nguyén tir vong lién ké ciia vong aryl hodc heteroaryl clia
R’, tuy chon cung vGi cac nguyén tir gin v6i chiing, tao vong Cs.s xycloalkyl ngung tu hodc
vong heteroxycloalkyl 5 dén 6 canh ngung tu chtra 1-2 nguyén tir khac loai lam canh cua vong
duogc chon doc lap tir O, N, va S, trong d6 cac nguyén tu nito va luu huynh mdi loai tiry chon
duge oxy héa va vong Cs.s xycloalkyl ngung tu hodc vong heteroxycloalkyl 5 dén 6 canh
ngung tu dugc tuy chon thay thé bang 1 hodc 2 nhém R duge chon ddc lap.

R’ 1a C1. alkyl, xyclopropylmetyl, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, 4-
flobenzyl, tetrahydrofuran-3-yl, (3-metylisoxazol-5-yl)metyl, (tetrahydro-2H-pyran-4-
yDmetyl, (5-xyclopropylisoxazol-3-yl)metyl, 5-metylisoxazol-3-yl)metyl, 4-flophenyl, (1-
etylpyrazol-4-yl)metyl, benzothiazol-6-yl, 1-metyl-5-oxopyrolidin-3-yl, 1-axetylpiperidin-4-
yl, 2,3-dihydro-1,4-benzodioxin-6-ylmetyl, 1-t-butoxycarbonylpiperidin-4-yl, 4-xyanophenyl,
4-pyrimidinyl, 2-pyrimidinyl, 5-pyrimidinyl, 1-metylpyrazol-3-yl, 1-metylpyrazol-4-yl, (1,5-
dimetylpyrazol-4-yl)metyl, hodc (5-metyl-1,3,4-oxadiazol-2-yl)metyl.

Trong mdt s6 phuong 4an, R” 1a C1.6 alkyl, xyclopropylmetyl, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, 4-flobenzyl, (3-metylisoxazol-5-yl)metyl, (5-xyclopropylisoxazol-
3-yl)metyl, 4-flophenyl, (1-etylpyrazol-4-yl)metyl, 1-axetylpiperidin-4-yl, 2,3-dihydro-1,4-
benzodioxin-6-ylmetyl, 1-t-butoxycarbonylpiperidin-4-yl, 4-xyanophenyl, 4-pyrimidinyl, 2-
pyrimidinyl, 5-pyrimidinyl, 1-metylpyrazol-3-yl, (1,5-dimetylpyrazol-4-yl)metyl, hodc (5-
metyl-1,3,4-oxadiazol-2-yl)metyl.

Trong mdt sd phuong 4n, R7 1a C1.¢ alkyl, xyclopropylmetyl, xyclopentyl, 4-flobenzyl,
tetrahydrofuran-3-yl, (3-metylisoxazol-5-yl)metyl, (tetrahydro-2H-pyran-4-yl)metyl, (5-
xyclopropylisoxazol-3-yl)metyl, 5-metylisoxazol-3-yl)metyl, 4-flophenyl, (1-etylpyrazol-4-
yDmetyl, benzothiazol-6-yl, 1-metyl-5-oxopyrolidin-3-yl, 1-axetylpiperidin-4-yl, 2,3-
dihydro-1,4-benzodioxin-6-ylmetyl, 4-xyanophenyl, 4-pyrimidinyl, (1,5-dimetylpyrazol-4-
yl)metyl, hodc (5-metyl-1,3,4-oxadiazol-2-yl)metyl.

Trong mdt sd phuong &n, R7 1a metyl, isopropyl, pyridazin-4-yl, (2-metoxypyridin-
4-yl)metyl, (6-metoxypyridin-3-yl)metyl, 3-xyanophenyl, pyrimidin-5-yl, isoquinolin-7-yl,
4-metylcarbamoylbenzyl, (5-etylisoxazol-3-yl)metyl, pyrimidin-4-ylmetyl, 3-xyano-4-
flophenyl, (5-etyl-1,3,4-oxadiazol-2-yl)metyl, (2-metylpyridin-4-yl)metyl, pyridin-4-
ylmetyl, pyrazin-2-yl, 1-(metylsulfonyl)piperidin-4-yl, (1-metyl-1H-pyrazol-4-yl)metyl,
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3,4-diflobenzyl, 2-xyano-5-pyridyl, 2-metylbenzo[d]oxazol-6-yl, 4-(1H-pyrazol-1-
yl)phenyl, 3-xyano-5-flophenyl, 5-xyano-2-pyridyl, oxazol-5-ylmetyl, 4-xyano-5-
metoxyphenyl, (5-metyloxazol-2-yl)metyl, xyclopropyl, pyrimidin-5-ylmetyl, pyrazin-2-
ylmetyl, pyridin-3-yl, 6-metylpyrazin-2-yl, pyridazin-3-ylmetyl, 3-(1-metyl-1H-1,2,3-
triazol-5-yl)phenyl, 1-xyanoxyclopropyl, 2-pyridyl, (5-isopropylisoxazol-3-yl)metyl,
pyridin-2-ylmetyl, (2-metylthiazol-4-yl)metyl, (1-metyl-5-oxopyrolidin-3-yl)metyl, 4-
(xyanometyl)phenyl, 4-(metylsulfonyl)phenyl, 3-flophenyl, 1-metyl-1H-pyrazol-3-yl, (1,3-
dimetyl-1H-pyrazol-4-yl)metyl,  3,4-diflophenyl, 3,5-diflophenyl, 4-metoxyphenyl,
pyrimidin-2-yl, 5-etylpyrazin-2-yl, 5-metylpyrazin-2-yl, (tetrahydrofuran-3-yl)metyl, 3-
metoxyphenyl, 2-flophenyl, 3-(metylsulfamoyl)phenyl, 5-metoxypyrazin-2-yl, 4-
(dimetylcarbamoyl)phenyl, 2-(1-metyl-1H-pyrazol-4-yl)etyl, 5S-metyl-1,3 ,4-oxadiazol-2-yl,
(2-etoxypyridin-4-yl)metyl, (1-metyl-2-oxo-1,2-dihydropyridin-4-yl)metyl, (1-metyl-1H-
benzo[d][1,2,3]triazol-5-yl)metyl, 2-oxoindolin-5-yl, 2-metyl-3-oxoisoindolin-5-yl, (2-
metylpyrimidin-4-yl)metyl, 1-(metylcarboxy)piperidin-4-yl, 4-
(metoxycarbonylamino)phenyl, (1-xyclopropyl-1H-pyrazol-4-yl)metyl, (1-xyanometyl-
1H-pyrazol-4-yl)metyl, (1-xyclopropylmetyl-1H-pyrazol-4-yl)metyl, ~(1-(2,2-difloetyl)-
1H-pyrazol-4-yl)metyl, 1H-pyrazol-4-yl, 1-xyclopropyl-1H-pyrazol-4-yl, 1-etyl-1H-
pyrazol-4-yl, 1-propyl-1H-pyrazol-4-yl, 1H-indazol-6-yl, 1H-indazol-5-yl, pyrimidin-4-yl,
xyclobutyl, 3-pyridyl, 2-metoxyetyl, xyclopropylmetyl, etyl, 4-xyanophenyl, (1-etyl-1H-
pyrazol-4-yl)metyl, (5-metyl-1,3,4-oxadiazol-2-yl)metyl, hodc 1-metyl-1H-pyrazol-4-yl.

Trong mot s6 phuwong 4n, cac hgp chét c6 cong thirc (I') hodc (I) ¢6 hoat tinh tc ché
chon loc déi v6i enzym FGFR4 hodc dot bién bat ky ctia nd hon 1a céc enzym FGFR khac.
Trong mot s6 phwong an khac, cac hop chét c6 cong thic (I') hodc (I) ¢6 hoat tinh rc ché
chon loc dbi voi enzym FGFR3 hodc dot bién bt ky ctia n6 hon 1a cac enzym FGFR khac.
Trong mot s6 phuong an khéc, cac hop chét c6 cong thirc (I') hodc (I) ¢ hoat tinh (rc ché kép
chon loc déi véi ca enzym FGFR3 va FGFR4 hodc dot bién bat ky cua no.

Trong mdt sd phuong an v& cac hop chit c6 cong thire (I') hodc (I), vong A 1a Ce-10
aryl. Trong mot s6 truong hop, vong A 1a phenyl. Trong mét truong hop, vong A 1a 1-naphtyl
hoic 2-naphtyl. ’

Trong mot sd phuong an vé céac hop chét c6 cong thie (I') hodc (T), vong A la phenyl
va hai nhém thé R 1ién ké trong vong phenyl, cing v6i cic nguyén tir cacbon gén vé6i chung,

tao vong xycloalkyl 3 dén 7 canh ngung tu. Trong mot sb trudong hop, vong A 1a phenyl va
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hai nhom thé R'2 lién ké trong vong phenyl, cling v6i cac nguyén tir cacbon gén véi ching,
tao vong xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl hodc xycloheptyl ngung tu.

Trong mot sé phuong 4n v& cac hop chét ¢ cong thirc (I") hodc (1), vong A 1a phenyl
va hai nhém thé R'? lién ké trong vong phenyl, cting véi cac nguyén tir cacbon gin voi ching,
tao vong heteroxycloalkyl 4 dén 6 canh ngung tu. Trong mot s6 trudng hop, vong A 1a phenyl
va hai nhom thé R'? lién ké trong vong phenyl, ciing véi cac nguyén tir cacbon gin v6i chiing,
tao vong 2-oxetanyl, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrothiophenyl, 3-
tetrahydrothiophenyl, 1,1-dioxotetrahydrothiophen-2-yl, 1,1-dioxotetrahydrothiophen-3-yl, 2-
tetrahydropyranyl, 3-tetrahydropyranyl, 4-tetrahydropyranyl, 3,6-dihydro-2H-pyranyl, 3,4-
dihydro-2H-pyranyl, 1-azetidinyl, 2-azetidinyl, 3-azetidinyl, 1-pyrolidinyl, 2-pyrolidinyl, 3-
pyrolidinyl, 2-oxo-pyrolidin-1-yl, 2-oxo-pyrolidin-3-yl, 2-oxo-pyrolidin-4-yl, 2-oxo-pyrolidin-
5-yl, 1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl, 2-oxo-piperidin-1-yl, 2-oxo-
piperidin-3-yl, 2-oxo-piperidin-4-yl, 2-oxo-piperidin-5-yl, 2-oxo-piperidin-6-yl, 1-piperazinyl,
2-piperazinyl, 4-morpholinyl, 3-morpholinyl hodc 2-morpholinyl ngung tu.

Trong mét sd phwong an vé& cac hop chét c6 cong thirc (I") hodc (I), vong A 13 heteroaryl
5 canh. Trong mot s6 phuong 4n, vong A 1& heteroaryl 5 canh dugc chon tir pyrolyl, pyrazolyl,
imidazolyl, triazolyl, tetrazolyl, oxazolyl, thiophenyl, thiazolyl, isoxazolyl, isothiazolyl, hodc
furanyl. Trong mot sd phuong 4n, vong A 1a pyrazolyl hodc imidazolyl. Trong mét s6 phuong
an, vong A 1a pyrazolyl. Trong mdt sé phuong 4n, vong A 1a 4-pyrazolyl.

Trong mét s6 phuong 4n v& cac hop chét c¢6 cong thitc (I’) hodc (I), vong A la
heteroaryl 5 canh dugc chon tir 1-pyrolyl, 2-pyrolyl, 3-pyrolyl, 1-pyrazolyl, 3-pyrazolyl, 4-
pyrazolyl, 1-imidazolyl, 2-imidazolyl, 4-imidazolyl, 2-oxazolyl, 4- oxazolyl, 5-oxazolyl, 2-
thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3- isothiazolyl,
4-isothiazolyl, 5-isothiazolyl, 1,2,3-triazol- 1 -yl, 1,2,3-triazol-2-yl, 1,2,3-triazol-3-yl, 1,2,3-
triazol-4-yl, 1,2,3-triazol-5-yl, 1,2,4-triazol-1 -yl, 1,2,4-triazol-2-yl, 1,2,4-triazol-3-yl, 1,2,4-
triazol-4-yl, 1,2,4-triazol-5-yl, 1 -oxa-2,3-diazol-4-yl, 1 -oxa-2,3-diazol-5-yl, 1-oxa-2,4-
diazol-3-yl, 1 - oxa-2,4-diazol-5-yl, 1 -oxa-2,5-diazol-3-yl, 1 -oxa-2,5-diazol-4-yl, 1 -thia-
2,3-diazol-4-yl, 1 -thia-2,3- diazol-5-yl, 1 -thia-2,4-diazol-3-yl, 1 -thia-2,4-diazol-5-yl, 1 -
thia-2,5-diazol-3-yl, 1 -thia-2,5-diazol-4- yl, 1-tetrazolyl, 3-tetrazolyl, 1 H-5-tetrazolyl, 3H-
5-tetrazolyl, 2-furanyl, 3-furanyl, 2-thiopenyl, va 3-thiophenyl.

Trong mot s phuong 4n v& cac hop chét c6 cong thirc (I") hodc (I), vong A la heteroaryl

6 canh. Trong mdt s6 phuong 4n, vong A duoc chon tir pyridyl, pyrazinyl, pyridazinyl,
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pyrimidinyl, va triazinyl. Trong mot sd phuong 4n vé cac hop chét c6 cong thirc (I") hodc (1),
vong A la heteroaryl 6 canh dugc chon tir 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrazinyl, 3-
pyridazinyl, 4-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 1,2,3-triazin-4-yl, 1,2,3-
triazin-5-yl, 1,3,5-triazin-2-yl, 1,2,4-triazin-3-yl, 1,2,4-triazin-5-yl, va 1,2,4-triazin-6-yl.

Trong mdt s phuong 4n, vong A 1a pyridyl. Trong mot sb phuong 4n khéc, vong A 1a
phenyl hodc heteroaryl 6 canh. Trong mot s6 phuong 4n khéc, vong A 1a phenyl hogc pyridyl.

Trong mdt s& phuong 4n, vong A 1a
~ \f\[/\>
o Yo Yo Yo T I Y O
I;;NH’ /I;;NH, \E;}N—:/;I;;N—l N\H | \, \[:;L, |

N~ hoac
\(; S
| L cn
N

b

mdi chit trong cac chat nay dugc tiry chon thay thé bang 1 hoic 2 nhém thé R'2 nhu duogc
xac dinh trong ban mo ta nay.

Trong mot sb phuong an, vong A 1a

~,
N

duoc thay thé bang R!? nhu duge xé4c dinh trong ban mo ta nay.

Trong mot sb phuong an, vong A 1a

\:’SL%
= /N——
N b

duoc tuy chon thay thé bang R'2,

Trong mot sb phuong an, vong A 1a

-
N .
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Trong mdt s6 phuong 4n, vong A 1a

\;‘m

N~N
\

duoc thy chon thay thé bang R'2.

Trong mdt s6 phwong 4n, vong A 1a

\; N
| | cN
N

Trong mot s phuong 4n vé cac hop chét c6 cong thirc (I"), R"® 1a H, CN, NR*R%,
OR! hodc -C(O)NHRS, trong d6 R' 1a Ci3 alkyl hodc Ci.3 haloalkyl va R' 1a H, CN,
NR®R¥* OR* hodc -C(O)NHRE, trong d6 R* 1a Cy.3 alkyl hodc Ci.3 haloalkyl. Trong céc
phuong 4n khac, R'® 12 OR! va R 1a OR*. Trong cac phuong an khac, R" la -C(O)NHR®
va R' 1a OR*. Trong c4c phuong 4n khac, mdi R® va R déu la OCHs. Trong cac phuong
an khac, R"® 13 -C(O)NHR® va R'* 1a OR*. Trong cac phuong 4n khac, mdi R'? va R' déu
dugc chon doc 1ap tr Ci4 alkyl-NHC(O)- va OCHs. Trong mdt phuong an, RB1a -
C(O)NHC . alkyl va R'* 1a OR*. Trong mot phuong 4n khac, R" 1a -C(O)NHC 1.6 alkyl va
R ]a OCHs. Trong mét phuong an khac, R' 1a -C(O)NHCH3 va R'* 1a OCH3. Trong mot
s6 phwong an, R" 1a H va R 1a CN, NR*R%, OR* hodc -C(O)NHR®.

Trong mét sé phuong 4n vé céc hop chat ¢6 cong thire (I) hogc (1), mdi R? va R’ déu
1a H, halo, Ci. alkyl, Ci3 haloalkyl, CN, hodc Ci.3 alkoxy mot cach doc 18p. Trong cac
phuong an khéc, mdi R? va R® déu 1a halogen mdt cach doc 1ap. Trong mot sb trudong hop,
R? va RS déu 1a halogen. Trong phuong 4n wu tién, R> va R’ 1a F.

Trong mdt s phuong an vé cac hop chét c6 cong thire (I”) hodc (1), mdi R! va R* déu 1a
C13 alkyl, hodc C1.3 haloalkyl mot cach déc 1ap. Trong mot sb truong hop, méi R va R* déu 1a
C1.3 alkyl mt cach doc 14p. Trong cac truong hop khéc, mdi R! va R* déu la metyl, etyl, propyl,
CF3, CF,H hoic CFH, mot cach doc lap. Trong phuong 4n uu tién, R! va R* 1a CH.
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Trong mdt s6 phwong 4n v& céc hop chat ¢6 cong thie (I') hodc (1), R? 1a H, halo, Ci-
3 alkyl, Ci.3 haloalkyl, CN, hodc Ci3 alkoxy. Trong mot s6 truong hop, R* 1a H, F, Cl, Ci.
salkyl, CF3, CF30, CFHa, CHF2, OCFHa hodc OCHF». Trong phuong 4n uu tién, R? 1a H.

Trong mot sb phwong 4n vé cac hop chit c6 cong thue (I”) hoac (I), mdi R va R!!
déu 12 C1.6 alkyl mot cach doc 1ap. Trong mot sé trudng hop, R va R déu 12 metyl. Trong
mot sd phuwong 4an, R!® va R!!, cung v6i nguyén tir cacbon gin véi chiing, tao nhom
xycloalkyl 3, 4, 5, 6, hodc 7 canh, duogc tuy chon thay thé bang 1 hodc 2 nhém R duge
chon doc lap. Trong mét sb truong hop, R va R, ciing véi nguyén tr cacbon gén voi
chiing, tao xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl hodc xycloheptyl, mdi nhém
duoc tiy chon thay thé bang 1 dén 3 nhom R!%A. Trong mdt phuong én wu tién, R0 va R
cung voi nguyén tir cacbon gén véi ching, tao xyclopropyl, dugc tiry chon thay thé bang 1
hodc 2 nhém R1%A dugc chon doc 1ap. Trong mot sé phuong 4n, R'® va R'' 1a H. Trong mét
s6 phuong 4n nhét dinh, mdi R'® va R déu dugc chon doc 14p tir Cis alkyl, Ca-6 alkenyl,
Ca.6 alkynyl, va Ci.¢ haloalkyl; trong dé Ci-6 alkyl, Cz-¢ alkenyl va Ca-6 alkynyl mdi nhém
duoc tiy chon thay thé bang 1, 2, hodc 3 nhom thé duoc chon doc 1ap tir R1A,

Trong mot sé phuong 4n vé cac hop chat c6 cong thie (I') hogc (I), R’ vaR', cling véi
nguyén tr cacbon gén v6i chung, tao nhoém heteroxycloalkyl 4, 5, 6, hodc 7 canh, duogc tuy
chon thay thé bang 1 hodc 2 nhém R dugc chon doc 13p. Trong mot sd trudong hop, R va
R!!, cing v6i nguyén tir cacbon gin véi chung, tao 2-oxetanyl, 2-tetrahydrofuranyl, 3-
tetrahydrofuranyl, ~2-tetrahydropyranyl, —3-tetrahydropyranyl, 4-tetrahydropyranyl, 3,6-
dihydro-2H-pyranyl, 3,4-dihydro-2H-pyranyl, 1-azetidinyl, 2-azetidinyl, 3-azetidinyl, 1-
pyrolidinyl, 2-pyrolidinyl, 3-pyrolidinyl, 1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-
piperidinyl, 1-piperazinyl, 2-piperazinyl, 4-morpholinyl, 3-morpholinyl hodc 2-morpholinyl, 1-
azepanyl, 2-azepanyl, 3-azepanyl, 4-azepanyl, 2-oxepanyl, 3-oxepanyl hoac 4-oxepanyl, mdi
nhom trong cadc nhom nay dugce tuy chon thay thé bang 1 hosc 2 R'% duoc chon doc 1ap.

Trong mdt s6 phuwong 4n, R'% 13 halo, CN, Ci. alkyl, Cs. xycloalkyl, -C(O)RY, hoac
_C(O)ORY; hoac hai nhém thé R'%* gan véi cac nguyén tir vong lién k& ctia vong aryl hodc
heteroaryl ctia R, tity chon cung véi cac nguyén tr gin véi chiing, tao vong heteroxycloalkyl 5
dén 6 canh chira 1-2 nguyén tir khac loai 1am canh ctia vong dugc chon doc lap tur O, N, va S,
trong d6 cac nguyén tr nito va luu huynh mdi loai tiy chon duge oxy hoa.

Trong mdt sé phuwong 4n, R 1a F, Cl, CHs, Ci alkyl, CN, -C(O)Ci.4 alkyl hogc -
C(0)OC 1.4 alkyl; hodc hai nhom thé R gin véi cée nguyén tir vong 1ién ké ctia vong aryl hodc
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heteroaryl ciia R, tly chon cung véi cdc nguyén t gin voi chiing, tao vong tetrahydrofuran,
tetrahydropyran, 1,4-dioxan, morpholin, tetrahydrothiopyran hodc tetrahydrothiophen, mdi nhém
trong cac nhom nay dugc tiy chon thay thé bang 1 hoic 2 nhém thé R,

Trong mot sé phuong an, R4 1a F, CHs, CN, -C(O)CHs, hogc xyclopropyl.

Trong mot sé phuong 4n, R® va R, cling v6i nguyén tr cacbon gén véi ching, tao
xyclopropyl.

Trong mdt s& phuong 4n vé cic hop cht c6 cong thire (I") hoic (I), X! 1a -CRRM-
hodc -~NR-. Trong mdt phuong 4n, X! 1a -CR'°R"!-. Trong mot phwong 4n khae, X' 1a -NR’-.
Trong mot trudng hop, X! 1a CHa hodc NH.

Trong mdt s& phuong an vé cac hop chét ¢6 cong thue (I”) hodc (1), X! 1a NR’, trong d6
R7 1a C\.6 alkyl, phenyl, benzyl, C. xycloalkyl, Cs.10 Xycloalkyl-C14 alkyl-, heteroxycloalkyl c6
4 dén 10 canh, (heteroxycloalkyl 4 -10 canh)-Ci4 alkyl-, heteroaryl co 5 dén 10 canh, hoic
(heteroaryl 5-10 canh)-Ci.4 alkyl-, mdi nhém trong cic nhom nay duge tiy chon thay thé bang 1,
2, hodic 3 nhom thé R'% duge chon doc 14p; hodc hai nhom thé R1%A gin véi cac nguyén tir vong
lién ké ctia vong aryl hodc heteroaryl cua R, ciing v6i cac nguyén tur gin v6i ching, tao vong Cs.
6 xycloalkyl ngung tu hodc vong heteroxycloalkyl 5 dén 6 canh ngung tu chira 1-2 nguyén tir
khéc loai 1am canh cua vong duge chon doc lap tr O, N, va S, trong do6 cac nguyén t nito va luu
huynh mdi loai tity chon dugc oxy hoa; va trong d6 mot hoac hai nguyén tr vong trong vong Cs.
6 xycloalkyl ngung tu hodc heteroxycloalkyl 5 dén 6 canh ngung tu dugc tiy chon thay thé bang
nhém carbonyl, va vong Cs.s xycloalkyl ngung tu hodc heteroxycloalkyl 5 dén 6 canh ngung tu
dugc tiry chon thay thé bang 1 hogc 2 nhém R duge chon de 1ap. Trong mot s§ trudng hop,
R19A 13 halo, CN, C1.¢ alkyl, Cs.6 xycloalkyl, -C(O)R™, hodc
-C(0)ORM; hodc hai nhom thé R'%A gén v6i cac nguyén tir vong 1ién k& ctia vong aryl hodc
heteroaryl cua R, cung véi cac nguyén tir gén véi chiung, tao vong heteroxycloalkyl 5 dén
6 canh chia 1-2 nguyén ti khac loai lam canh cta vong duoc chon doc lap tr O, N, va S,
trong d6 cdc nguyén tu nito va luu huynh mdi loai tily chon dugc oxy hoéa. Trong céc truong
hop khac, R1%4 1a F, Cl, CHs, Ci6 alkyl, CN, -C(0)Ci.4 alkyl hogc -C(O)OCi-4 alkyl; hodc
hai nhom thé R1%A gén véi cac nguyén tir vong lidn k& clia vong aryl hodc heteroaryl cua
R7, cung vGi cac nguyén tir gén voi chung, tao vong tetrahydrofuran, tetrahydropyran, 1,4-
dioxan, morpholin, tetrahydrothiopyran hozc tetrahydrothiophen, mdi nhém trong cac nhém

ndy duge tiy chon thay thé bang 1 hogc 2 nhém thé R,
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Trong mdt sb phuong an v& cac hop chit co cong thire (I) hodc (1), X' 1a NR7, trong d6
R’ 1a Cis alkyl, xycloproprylmetyl, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, 4-
flobenzyl, (3-metylisoxazol-5-yl)metyl, (5-xyclopropylisoxazol-3-yl)metyl, 4-flophenyl, (1-
etylpyrazol-4-yl)metyl, 1-axetylpiperidin-4-yl, 2,3-dihydro-1,4-benzodioxin-6-ylmetyl, 1-t-
butoxycarbonylpiperidin-4-yl, 4-xyanophenyl, 4-pyrimidinyl, 2-pyrimidinyl, 5-pyrimidinyl, 1-
metylpyrazol-3-yl, (1,5-dimetylpyrazol-4-yl)metyl hodc (S-metyl-1 ,3,4-oxadiazol-2-yl)metyl.

Trong mot s6 phuong én v& cac hop chit c6 cong thire (I”) hodc (I), X2 1a N hozc CRS.
Trong cac phuong 4n khéc, X? 1a N hodc CH. Trong mot phuong an uu tién, X? 1a N. Trong
phuong 4n wu tién khéc, X? 1a CH.

Trong mdt s6 phuong 4n vé cac hop chét c6 cong thire (I") hodc (1), mdi R'? duge chon
doc 14p tir halo, Cr6 alkyl, Ca.6 alkenyl, C2.6 alkynyl, Ci.¢ haloalkyl, Ce-10 aryl, Cs.10 xycloalkyl,
heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-Ci4
alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-, (heteroxycloalkyl 4-10 canh)-Ci4 alkyl-, CN, OR?, SR?,
C(O)R?, C(O)NR*R? C(O)OR? OC(O)RY, OC(O)NR®R?, NRR?, NR*OR?, NR*C(O)R’
NRC(0)OR?, NR2C(O)NR?R?, NR?S(O)R?, NRS(0)2R?, NR*S(O)2NRR?, S(O)R?, S(O)NR?R?,
S(O)R?, va S(O)NRR?, trong do Cis alkyl, Cas alkenyl, Cog alkynyl, Ce.10 aryl, Cs.10
xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci4 alkyl-, Cs-10
xycloalkyl-Ci4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci4
alkyl- mdi nhém dugc tuy chon thay thé bang 1, 2, hoic 3 nhém thé R®.

Trong mot sb phuong an, mdi R!2 dugc chon doc 1ap tix F, Cl, CN, CH3, CH,CH3, NHo,
OCHj, -C(O)NH(C14 alkyl), NHC(O)CHs, NHS(0).CH;s, NHS(O)2R?, C(O)R?, -CH2C(O)R?,
-CH,CH,R?, morpholinosulfonyl, imidazolyl, 4-morpholinyl, (3-xyanopyrolidin-1-yl)metyl,
2-xyanoprop-2-yl, 1-xyanoxyclobutyl, 1-xyanoxyclopropyl, benzyl, pyridylmetyl, 1,1-
dioxothiolan-3-yl, 1-metylsulfonylazetidin-3-yl, 1-axetyl-3-(xyanometyl)azetidin-3-yl, va -
CH,-(4-morpholinyl), trong d6 R* 13 4-morpholinyl.

Trong mdt sb phwong an, mdi R'? dugc chon doc 1ap tr F, Cl, CN, CH, CH,CH3, NHa,
-C«DNH«L4zmqD,NHC«DCH&'NHﬁOhCHg(XOﬂF,iﬁbC«DRﬁ-CHi}bR%
morpholinosulfonyl, imidazolyl, 4-morpholinyl, (3-xyanopyrolidin-1-yl)metyl, 2-xyanoprop-
2-yl, 1-xyanoxyclobutyl, pyridylmetyl, 1,1-dioxothiolan-3-yl, 1-axetyl-3-
(xyanometyl)azetidin-3-yl, va -CHz-(4-morpholinyl), trong d6 R? 1a 4-morpholinyl.

Trong mot s phuong 4n vé cac hop chét c6 cong thie (I) hodc (1), mdi R'? 1a NH,, CHs,
F, CN, 1-piperidinyl, 1-piperazinyl. hogc 4-morpholinyl mot cach doc lap.
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Trong mdt sb phuong an, mdi R'? duge chon doc 14p tir -NHz, -NHOH, -NHOR?, -NHR,
NHC(O)R?, -NHC(O)NHR?, -NHS(O):R?, -C(O)R?, -S(O)2R?, Cis alkyl, Cisalkoxy, Ci-6
haloalkyl, Ci4 haloalkoxy, halo, CN, Cjs.exycloalkyl, phenyl-Cr4alkyl, heteroaryl 5-6 canh,
heteroaryl 5-6 canh-Cialkyl, heteroxycloalkyl 4-6 canh, va (heteroxycloalkyl 4-10 canh) -Ci4
alkyl-, trong d6 C1.¢ alkyl, Cs.sxycloalkyl, phenyl-C.4alkyl, heteroaryl 5-6 canh, heteroxycloalkyl
4-6 canh, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- dugc tuy chon thay thé bang 1-3 R?; va C1-
6 alkoxy hodc C1-4 haloalkoxy duoc tiy chon thay thé bang 1-3 Rd.

Trong mot sb phuong an, mdi R!214F, Cl, CN, CH3, NH,, OCH3, NHS(0)2R?, C(O)R?,
-CH,C(O)R?, imidazoyl, 4-morpholinyl, -CH-(4-morpholinyl), (3 -xyanopyrolidin-1-
yl)metyl, 1-cycano-1-metyl-etyl, 1-xyanoxyclobutyl, 1-xyanoxyclopropyl, benzyl, 1,1-
dioxothiolan-3-yl, 1-metylsulfonylazetidin-3-yl, 1-axetyl-3-(xyanometyl)azetidin-3-yl va -
CHa-(4-morpholinyl) mdt cach ddc lap, trong d6 R* 1a 4-morpholinyl.

Trong mot sb phuong an, mdi R12 14 F, Cl, CN, CHs, NH,, OCHs, NHS(O)2R?, C(O)R?,
imidazoyl, 4-morpholinyl, va -CHa-(4-morpholinyl), trong d6 R* Ia 4-morpholinyl.

Trong mot sé phwong an, R'> 1a H, metyl, etyl, CN, xyanometyl, 2-xyanoetyl, 1-
xyanoxyclobutyl, 3-morpholinopropyl, 1-(metylsulfonyl)pyrolidin-3-yl, (1-
(metylsulfonyl)piperidin-4-yl)etyl, (4-metoxypiperidin-1-yl)etyl, ~ 2-morpholinoetyl,  2-
morpholino-2-oxoetyl, dimetylamino, (3-metoxypyrolidin-1-yl)etyl, (1,1-dioxido-1,2-thiazinan-
3-yl)metyl, 1-metylpyrolidin-3-yl,  (dimetylamino)etyl, 2-(piperidin-4-yletyl,  (1-
(metylsulfonyl)azetidin-3-yl)metyl, (1-axetylazetidin-3-yl)metyl, 1-axetylpyrolidin-3-yl,
(tetrahydro-2H-pyran-4-yl)metyl, etylcarbamoyl, xyclopropylcarbamoyl, (2-
hydroxyetyl)carbamoyl,  propylcarbamoyl, isopropylcarbamoyl,  1-cycanoxyclopropyl,
carbamoyl, morpholino, 1-xyanometylpyrolidin-1-yl, hodc pyridin-3-ylmetyl.

Trong mot ) phuong an, chi s dudin bé‘mg 0, 1, hoac 2. Trong mot ) phuong an,
chi s6 dudin bang 0. Trong mot s6 phuong 4n, chi s6 du¢in bang 1. Trong phuong an khéc,
chi s6 dudi n bang 2. Trong phuong an khac, chi s6 dudi n bang 3.

Trong mot sb phuong an:

Vong A 1a vong phenyl hodc heteroaryl 6 canh;

R va R!" la Cy.6 alkyl;

hodc, R'0 va R!!, cling v6i nguyén tir cacbon gén v6i chung, tao nhém xycloalkyl 3, 4,

5, 6, hodc 7 canh, duoc tiry chon thay thé bang 1 hodc 2 nhém R4 duoc chon doc 14p.
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mdi R'2 duoc chon ddc 1ap tir halo, Cis alkyl, Cis haloalkyl, Ce.10 aryl, Cs-10
xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci.4 alkyl-, Cs-10
xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-, (heteroxycloalkyl 4-10 canh)-Ci-4
alkyl-, CN, NO,, OR? C(O)R? C(O)NR’R? C(O)OR? NRR?, NR'OR? NR2C(O)R?,
NR2C(0O)OR?, NR*C(O)NRR?, NR*S(0):R?, NR?*S(0):NR'R?, S(O)R? va S(O)NR'R?
trong d6 Ci.6 alkyl, Ca.6 alkenyl, Ca-6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl 5-10
canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Cia alkyl-, Cs.io xycloalkyl-Cis alkyl-,
(heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci4 alkyl- mdi nhom
dugc tuy chon thay thé bang 1-3 nhém thé R® dugc chon doc 1ap;

mdi R® dugc chon ddc 1ap tr halo, Ci.4 alkyl, Ci4 haloalkyl, CN, NO,, OR¢, SRS,
C(O)R®, C(O)NRER®, C(0)OR®, OC(O)R®, OC(O)NRR®, NR°R®, NR°C(O)R?, NRC(O)OR®,
NRCC(O)NRCRS, NRS(O)R®, NR°S(0)2R®, NRS(0)2NRR®, S(O)R®, S(O)NR'R, S(O)2R®,
va S(O)2NR°R®; va

mdi R® dugce chon ddc 14p tir H va Ci alkyl; va

chi s6 dudin béng 0, 1, 2 hodc 3.

Trong mot sb phwong 4n:

X!1a CRIRM,

X?1a CH;

Vong A 1a vong phenyl hodc heteroaryl 6 canh;

R vaR'" 1a Cy.6 alkyl;

hoic, R va R!!, cuing v&i nguyén tir cacbon gén v6i chung, tao nhom xycloalkyl 3, 4,
5, 6, hodc 7 canh, dugc tiry chon thay thé bing 1 hodc 2 nhém R'* duge chon doc 1ap.

mdi R'2 duogc chon doc 1ap tir halo, CN, NR?R?, NR*OR?, NHC(O)R?,

NHS(0):R?, C(O)R?, S(0)2R?, OR?, C1.6 alkyl, Ci.¢ haloalkyl, heteroaryl 5-6 canh,
va heteroxycloalkyl 4-6 canh, trong d6 Cis alkyl, heteroaryl 5-6 canh, hodc
heteroxycloalkyl 4-6 canh dd néu dugc tuy chon thay thé bang 1-3 RY;

mdi R® dugc chon doc 1ap tur halo, Ci4 alkyl, Ci.4 haloalkyl, CN, NO,, OR®, SR¢,
C(O)R®, C(O)NRCR®, C(O)OR¢, OC(O)R?, OC(O)NRR?, NRR?, NRCC(O)R®, NR*C(O)ORS,
NRCC(O)NRCRE, NRS(O)R®, NR°S(0)2R¢, NR°S(0)2NR°R?, S(O)RS, S(O)NRCR®, S(O)RS,
va S(O)2NR°RS;

mdi R¢ dugc chon doc 1ap tir H va Ci. alkyl; va
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chi s6 dudi n bang 0, 1, 2 hodc 3.

Trong mét s6 phwong 4n:

X'1a CR'RMY,

X?1a CH;

Vong A la phenyl hodc pyridyl;

R!®vaR!" 1a Cy.6 alkyl;

hodc, R' va R!!, ciing véi nguyén tir cacbon gan véi chung, tao nhém xycloalkyl 3, 4,
5.6, hodc 7 canh, dugc tiy chon thay thé bang 1 hodc 2 nhém R1% duoc chon doc 1p;

mdi R'2 duoc chon ddc 1ap tir halo, Ci alkyl, Ci haloalkyl, heteroaryl 5-6 canh,
heteroxycloalkyl 4-6 canh, (heteroxycloalkyl 4-6 canh)-Ci-2 alkyl-, CN, OR?, C(O)R?, NRR?,
NR2S(0)2R?, va S(O)2R?;

mdi R? duge chon ddc 1ap tir H, Ci.6 alkyl, C1-4 haloalkyl, Ce-10 aryl, Cs-10 xycloalkyl,
heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh; va

chi s6 dudin bang 0, 1, 2 hoic 3.

Trong mot s& phuong 4n, khi vong A 13 vong heteroaryl 5-6 canh, thi vong A s€ duoc két

ni bang nguyén tir cacbon dén gbc bén dudi tai diém dugc chi thi theo duong hinh séng:

OR*
R3 RS
(@]
R10 N/U\X1
R2
Z Sx2

X,

X

Cdc cong thirc con

Trong mét sd phuong 4n, cac hop chét c6 cong thitc (I") hodc (I) c6 cong thirc con (Ia):
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OR*
R3 R5
Q R11
R'O N R0
R2
/ X2
~ |
N R")n

(Ta)

hoic mudi dugce dung ctia chiing, trong d6 cac bién vong A, R}, R4, R%, R4, R%, RI, R, R, X2
va n nhu duoc xac dinh trong phuong dn bét ky vé cac hop chét ¢ cong thire (1) hodc (I).

Trong mot sb phuong an vé céc hop chét c6 cong thire (la):

vong A 1a Ce-10 aryl hodc heteroaryl c6 5 dén 6 canh c6 chita cacbon va 1 dén 4 nguyén
ttr khac loai lam canh cua vong dugc chon tir N, O, va S;

mdi R'2 duge chon doc 14p tir halo, Ci.6 alkyl, Co.6 alkenyl, Ca-6 alkynyl, Ci.¢ haloalkyl,
Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci4
alkyl-, C3.10 xycloalkyl-C14 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, (heteroxycloalkyl 4-10
canh)-Ci4 alkyl, CN, NO, OR? SR C(O)R? C(O)NR'RY C(O)OR?, OC(O)R?,
OC(O)NR®R?, NRR? NR*OR? NR*C(O)R? NR*C(O)OR?, NR2C(O)NR*R?, C(=NR?R?,
C(=NR*NR?R?, NR*C(=NR*NR?R?, NR*S(O)R?, NR*S(O)R", NR?S(0):NR?R?, S(O)R?,
S(O)NR?R?, S(0)2R?, va S(O)2NR?R?, trong d6 Ci.6 alkyl, Ca-6 alkenyl, Ca.¢ alkynyl, Ce-10 aryl,
Cs-10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Ci.4 alkyl-, Cs-10
xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci-4
alkyl- mdi nhom duoc tuy chon thay thé béng 1, 2, 3, hoac 4 nhom thé R dugc chon doc 1ap
tir halo, Ci4 alkyl, Ci4 haloalkyl, CN, NO,, OR¢, SR®, C(O)R®, C(O)NR®R¢, C(O)ORS,
OC(O)R¢, OC(O)NR°R®, C(=NR9NRR®, NR°C(=NR°)NR‘R®, NRR¢, NRC°C(O)RS,
NRCC(O)ORS, NRCC(O)NRRS, NR°S(O)R¢, NR°S(O).R", NR°S(O):NRR¢, S(O)R,
S(O)NRCR®, S(O)RS, va S(O):NR°RS; hogc hai nhém thé R'? lién ké trong vong A cling voi cac
nguyén tu ghn v6i chiing, tao vong xycloalkyl 5 hay 6 canh, vong heteroxycloalkyl 5 dén 6
canh, vong phenyl hodc heteroaryl 5 dén 6 canh ngung tu, trong d6 heteroxycloalkyl hodc
heteroaryl c6 1-2 nguyén t khac loai lam canh clia vong dugc chon tr O, N, va S;

mdi R? duoc chon ddc 1ap tir H, Ci.s alkyl, C14 haloalkyl, Ca- alkenyl, Ca.¢ alkynyl, Ce-
10 aryl, Cs-10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Cs-10 aryl-Ci-4 alkyl-,
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Cs.10 xycloalkyl-C1.4 alkyl-, (heteroaryl 5-10 canh)-Ci-4 alkyl-, va (heteroxycloalkyl 4-10 canh)-
C1.4 alkyl-, trong d6 C. alkyl, Ca. alkenyl, C2. alkynyl, Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl
5-10 canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Ci4 alkyl-, Cs.i0 xycloalkyl-Ci4 alkyl-,
(heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci-4 alkyl- da néu dugc tuy
chon thay thé béng 1,2, 3,4, hodac S nhém thé R4 dugc chon doc 1ap tir C1.4 alkyl, C14 haloalkyl,
halo, CN, OR¢, SR®, C(O)R:, C(O)NR°R®, C(O)OR®, OC(O)R®, OC(O)NR'R®, NR'R,
NREC(O)R®, NRSC(O)NR®R®, NR°C(O)OR?, C(=NR®)NR°R®, NR°C(=NR*)NR‘R?, S(O)RS,
S(O)NRERE, S(0)2R¢, NR°S(0):R¢, NRS(0)2NR°R?, va S(0)2NRR®;

mdi R dugc chon doc 1ap tir H, Ci.6 alkyl, Ci4 haloalkyl, Cs. alkenyl, C2.6 alkynyl, Ce-
10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-C1.4 alkyl-,
Cs.10 xycloalkyl-C .4 alkyl-, (heteroaryl 5-10 canh)-C1.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-
C1.4 alkyl-, trong d6 Ci.s alkyl, Ca-6 alkenyl, Ca-s alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl
5-10 canh, heteroxycloalkyl 4-10 canh, Cs-.10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-Ci.4 alkyl-,
(heteroaryl 5-10 canh)-C1.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- da néu dugc tuy
chon thay thé béng 1,2, 3,4, hodc 5 nhom thé Rf dugc chon doc 1ap tir C1-4 alkyl, C14 haloalkyl,
halo, CN, ORE SRg, C(O)RE C(O)NRERE C(O)ORE, OC(O)RE, OC(O)NRERS, NReRE,
NReC(O)Re, NReC(O)NRERE, NReEC(O)ORE, C(=NRE)NRRE, NR&C(=NR&)NR2R®, S(O)RE,
S(O)NRERE, S(0):Re, NR&S(0):RE, NRES(0):NRERE, va S(O)2NRERE;

hoic hai R? bit ky gan véi cling nguyén tir N, cing v6i nguyén tor N gén v&i chiing, tao
nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé béng 1, 2, hodc 3 nhom thé
R dugc chon doc 1ap tr Cis alkyl, Cs7 xycloalkyl, heteroxycloalkyl 4-7 canh, Ce-10 aryl,
heteroaryl 5-6 canh, C1.6 haloalkyl, halo, CN, OR%, SR, C(O)R, C(O)NR'RE, C(O)OR’, OC(O)R},
OC(O)NR'R, NRR!, NRIC(O)R) NRIC(O)NRR!,  NRIC(O)OR, C(=NRHNRR},
NRIC(=NRHNR'R, S(O)R!, S(O)NRR', S(O):RL, NRIS(O):R!, NRIS(O)NRR}, va S(O):NRR,
trong d6 Ci.6 alkyl, C3-7 xycloalkyl, heteroxycloalkyl 4-7 canh, Ce.10 aryl, va heteroaryl 5-6 canh
dugc tiry chon thay thé bing 1,2, hodc 3 nhém thé RI dugc chon doc 1ap tir halo, Ci4 alkyl, Cia
haloalkyl, CN, ORX, SRX, C(O)RK, C(O)NRKRE, C(O)ORK, OC(O)R, OC(O)NR'RK, NR¥RK,
NREC(O)RK, NRFC(O)NRFRK, NRKC(O)OR!, C(=NR¥NRFRK, NREKC(=NRK)NRRK, S(O)R,
S(O)NRKRK, S(0),RX, NRXS(O)RK, NRES(0),NR*RK, va S(O):NRFRK;

hodc hai nhom R® bat ky gén véi cing nguyén tr N, cing v6i nguyén tir N gdn véi
chting, tao nhoém heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé béng 1, 2, hodc

3 nhom thé R" duge chon doc 14p;
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hoic hai nhom thé R® bat ky ciing véi nguyén tir nito gén v6i chiing, tao nhom
heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tiy chon thay thé b?lng 1, 2, hoac 3 nhom thé Rb
dugc chon ddc 1ap;

ho#c hai nhém thé Re bat ky gén v6i cling nguyén tr N, cuing véi nguyén tir N gin
v6i ching, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh duogc tuy chon thay thé béng 1,
2, hodc 3 nhom thé R! duge chon doc 1ap;

hodc hai nhom thé R! bat ky gin voi cing nguyén ti N, cling véi nguyén ti N gén
v6i chung, tao nhém heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tiy chon thay thé bang 1,
2, hodc 3 nhom thé R! duge chon doc 1ap;

mdi R¢, R, Ri hodc R* duoc chon ddc 14p tir H, Ci.4 alkyl, Ce-10aryl, Ci4 haloalkyl, Ca-
4 alkenyl, va Co.4 alkynyl, trong d6 Ci4 alkyl, Ce-10aryl, C2-4 alkenyl hodc C2-4 alkynyl dugc
tuy chon thay thé béng 1, 2, hoac 3 nhém thé dugc chon ddc 1ap tr OH, CN, amino, halo, Ci-
s alkyl, C1.4 alkoxy, Ci.4 alkylthio, C1.4 alkylamino, di(C1-4 alkyl)amino, C1-4 haloalkyl, va C;.
4 haloalkoxy;

X2 1a N hodc CRS;

R! 1a C1.3 alkyl hodc Ci-3 haloalkyl;

R2 1a H, halo, C1.3 alkyl, Ci.3 haloalkyl, CN, hodc Ci.3 alkoxy;

R3 14 H, halo, C1.3 alkyl, C1.3 haloalkyl, CN, hodc Ci.3 alkoxy;

R* 14 C1.3 alkyl hodc Ci.3 haloalkyl;

RS 1a H, halo, C1.3 alkyl, C1-3 haloalkyl, CN, hodc Ci.3 alkoxy;

R® 1a H, halo, CN, OR*, SR*, C(O)NR*R%, OC(O)NR*R%, NR*R%, NR*C(O)RP,
NR#“C(O)OR*, NR*C(O)NR*“R%, NR#S(O)RY, NRS(0)R™, NR“S(0):NR*R%,
S(O)RY, S(O)NRR#, S(O)R", S(O)2NR“R*, Ci.s alkyl, Ca.s alkenyl, Ca.¢ alkynyl, Ci-6
haloalkyl, phenyl, Cs.¢ xycloalkyl, gbc heteroaryl ¢6 5-6 canh chira cacbon va 1, 2, hodc 3
nguyén tr khac loai duge chon doc lap tr N, O, va S, va gbc heteroxycloalkyl c¢6 4-7 canh
chira cacbon va 1, 2, hodc 3 nguyén ti khac loai duoc chon doc lap tu N, O, va S; trong do
cac nhom Cig alkyl, Ca-s alkenyl, Ca.¢ alkynyl, phenyl, Cs.6 xycloalkyl, heteroaryl c6 5-6 canh,
va heteroxycloalkyl c6 4-7 canh da néu cia R® mdi nhém dugce tiy chon thay thé bang 1, 2,
hodc 3 nhom thé dugc chon doc 1ap tir R14;

R0 duoc chon tir Cis alkyl, Ca6 alkenyl, Ca alkynyl, Ci- haloalkyl, Ce-10 aryl, Cs-10
xycloalkyl, gbc heteroaryl ¢6 5-10 canh chira cacbon va 1, 2, hodc 3 nguyén tir khéac loai dugc

chon doc lap tt N, O, va S, va géc heteroxycloalkyl c6 4-10 canh chira cacbon va 1, 2, hodc 3
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nguyén tir khac loai dugc chon doc l4p tir N, O, va S; trong d6 cac nhom Ci-¢ alkyl, Cs-6 alkenyl,
Ca.6 alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl c6 5-10 canh, va heteroxycloalkyl c6 4-10
canh dd néu cia R' mdi nhém dugc tity chon thay thé bang 1, 2, 3 hodc 4 R'%;

mdi R1%4 dwoc chon dde 1ap tir halo, CN, NO,, OR*, SR*, C(O)R™, C(O)NRR%,
C(O)OR*, OC(O)R™, OC(O)NR*R*, C(=NR*)NR*R%, NRC(=NR#)NR*R%, NR*“R%,
NR®C(O)R™,  NR“C(O)OR*, NRC(O)NR*R%, NR#S(O)RY,  NR*S(0)R™,
NRS(0),NR“R%, S(O)RY, S(O)NR*R¥, S(0)2R™, S(0)2NR*R%, Cy.6 alkyl, C2-6 alkenyl,
Ca.6 alkynyl, Ci.¢ haloalkyl, phenyl, Cs.¢ xycloalkyl, gbc heteroaryl ¢6 5-6 canh chira cacbon
va 1, 2, hodc 3 nguyén tir khic loai dugc chon doc lap tt N, O, va S, va géc heteroxycloalkyl
¢ 4-7 canh chira cacbon va 1, 2, hodc 3 nguyén tir khac loai dugc chon doc lap tr N, O, va
S; trong d6 cac nhom Ci alkyl, Ca-6 alkenyl, Co.6 alkynyl, phenyl, Cs- xycloalkyl, heteroaryl
¢6 5-6 canh, va heteroxycloalkyl c6 4-7 canh da néu cua R1%4 mdi nhom duoc ty chon thay
thé bing 1, 2, hodc 3 nhém thé dugc chon doc ap tir R';

mdi R, RP*, R4, va R dugc chon doc 1ap tir H, Ci.4 alkyl, Co.4 alkenyl, Ca-4 alkynyl,
C1.4 haloalkyl, phenyl, Cs.¢ xycloalkyl, gbc heteroaryl c6 5-6 canh chira cacbon va 1, 2, hodc
3 nguyén tir khac loai dugc chon doc 1ap tr N, O, va S, va gbc heteroxycloalkyl ¢6 4-7 canh
chira cacbon va 1, 2, hodc 3 nguyén tit khéc loai dugc chon doc 1ap tir N, O, va S; trong do
cdc nhom Cig alkyl, Co4 alkenyl, Ca.4 alkynyl, phenyl, Cs.¢ xycloalkyl, heteroaryl c6 5-6
canh, va heteroxycloalkyl ¢6 4-7 canh da néu cuia R*, R*, R, va R% mdi nhom duogc tuy
chon thay thé bang 1, 2, hodc 3 nhém thé dugc chon doc 1ap tir RY;

hodc, R va R% ciing véi nguyén tir nito gn véi ching, tao nhom heteroxycloalkyl 4,
5, 6, hodc 7 canh dugc tuy chon thay thé béng 1, 2, hodc 3 nhém thé dugc chon doc 14p tir RY;

mdi R** 1a H hoidc Ci-4 alkyl mét cach doc lap;

R!! dwoc chon tir Ci.6 alkyl, Ca-s alkenyl, Ca.6 alkynyl, va Ci.¢ haloalkyl; trong d6 Ci-¢
MkyLCh@zﬂkenylvé(bﬁzﬂkynyldﬁnéurn@inhénlduqctuychonthaythébéng1,2,hoac3
nhom thé dugce chon doc 1ap tir RY;

hodic, R va R'! cling v6i nguyén ti cacbon gén véi chung, tao nhom xycloalkyl ¢6
3, 4, 5, 6, hodc 7 canh hodc nhom heteroxycloalkyl c6 4, 5, 6,7, 8,9, hoac 10 canh; trong
d6 nhéom xycloalkyl ¢6 3, 4, 5, 6, hoac 7 canh va nhom heteroxycloalkyl c6 4, 5, 6, 7, 8,9,
hoéc10canhdﬁnéurnSinhénlduqctﬁychonthaythébéng1,2,3h05c411wA;

mdi R!'° dwoc chon ddc 14p tir halo, CN, NO,, OR®, SR®, C(O)RY, C(O)NR®R®,
C(O)OR?®, OC(O)RY, OC(O)NR®R®, NR¥R®, NRYUC(O)RY, NR¥C(O)OR¥,
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NR¥C(O)NRURY, NR¥S(O)RY, NR¥S(O)R", NRPS(0),NR¥R®, S(O)RY, S(O)NR¥R®,
S(0)RY, S(O)NRPRY, Ci.4 alkyl, Ca.4 alkenyl, C4 alkynyl, va Ci4 haloalkyl;

mdi R?, R, va R¥ dugc chon doc 14p tir H va Ci4 alkyl;

mdi R 1a Ci.4 alkyl mot cach doc 1ap; va

n 1a s6 nguyén bang 0, 1, 2 hogc 3. Trong mét s6 phuong 4n, céc hop chit c6 cong thirc
(Ia) c6 hoat tinh trc ché chon loc d6i véi enzym FGFR4 hodc dot bién bat ky cua n6. Trong cac
phuong an khac, cdc hop chét c6 cong thirc (Ia) c6 hoat tinh trc ché chon loc dbi véi enzym
FGFR3 hodc dot bién bat ky ciia nd. Trong cac phuong 4n khéc, cic hop chét c¢6 cong thirc (Ta)
¢0 hoat tinh trc ché chon loc dbi voi ca enzym FGFR3 va FGFR4 hogc dot bién bt ky cta no.

Trong mot s6 phuong 4n, cdc hop chét c6 cong thirc (I") hodc () c6 cong thirc con (Ib):

OR*
R3 RS
0
1 )J\ 7
R'O N NR
R2
/ X2

|
™
N R")n

(Tb)

hodc mudi duge dung cia chung, trong d6 cac bién vong A, R!, R% R?, R%, R5, R7, R!2, X?
va n nhu dugce xac dinh trong phuong an bét ky vé cac hop chit c6 cong thire (I) hodc (D).
Trong mot sb phuong én, R” 1a H, halo, CN, hodc Ci.s alkyl. Trong m{t phuong an, R71aH
hoac Ci.¢ alkyl.

Trong mét s6 phurong 4an, cac hop chét c¢6 cong thirc (I") hodc (I) c6 cong thirc con (Ic):
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OR*
R3 RS
Q R11
R'O N R0

RZ

7z X2

« |

N N
[ ®

(Ic)

hodc mudi duge dung cta ching, trong do céac bién R!, R, R%, RY, R, R!O, R, R12, X% va
n nhu duoc xac dinh trong phuong an bét ky vé cac hop chéit c6 cong thuc (I°) hodc (I).

Trong mot sd phuong an,

R? 1a F hoac Cl;

R’ 1a F hoac CI;

R0 duoc chon tir Cis alkyl, Ca- alkenyl, Ca alkynyl, Ci.s haloalkyl, Ce-10 aryl, Cs-10
xycloalkyl, gbc heteroaryl ¢6 5-10 canh chira cacbon va 1, 2, hodc 3 nguyén tr khac loai duogc
chon doc lap tu N, O, va S, va géc heteroxycloalkyl ¢6 4-10 canh chira cacbon va 1, 2, hoac 3
nguyén tir khac loai dugc chon doc lap tr N, O, va S; trong d6 cac nhom Ci-s alkyl, Ca-6 alkenyl,
Ca.s alkynyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl ¢ 5-10 canh, va heteroxycloalkyl c6 4-10
canh da néu ctia R'® mdi nhém dugc tiy chon thay thé bang 1, 2, 3 hodc 4 R1%;

mdi R1%A duoc chon ddc 1ap tir halo, CN, NO,, OR*, SR*, C(O)R™, C(O)NR¥R%,
C(0)OR*, OC(O)R™, OC(O)NR*“R%, C(=NR*)NR*R%, NR4C(=NR)NR*R*, NR“R%,
NRC(O)R™,  NR*“C(O)OR*, NR%C(O)NR®RY,  NR*S(O)R™, NRS(0):R",
NRS(0)NR*R¥, S(O)R™, S(O)NR*R%, S(0)R™, S(0)NR¥R¥, C1.6 alkyl, C2.¢ alkenyl,
Ca.6 alkynyl, Ci.¢ haloalkyl, phenyl, Cs.6 xycloalkyl, gbc heteroaryl ¢6 5-6 canh chita cacbon
va 1, 2, hodc 3 nguyén tr khac loai dugc chon doc 1ap tr N, O, va S, va gbc heteroxycloalkyl
¢6 4-7 canh chira cacbon va 1, 2, hodc 3 nguyén tur khac loai dugc chon doc lap tu N, O, va
S; trong d6 cac nhoém Ci.6 alkyl, Ca.6 alkenyl, Ca.6 alkynyl, phenyl, Cs.¢ xycloalkyl, heteroaryl
¢6 5-6 canh, va heteroxycloalkyl c6 4-7 canh da néu cua R1%2 m&i nhém duogc tuy chon thay
thé bang 1, 2, hodc 3 nhém thé duge chon doc 1ap tir RY;

mdi R*, R, R, va R% dugc chon ddc 1ap tir H, C1.4 alkyl, Ca-s alkenyl, Ca-4 alkynyl,
C1-4 haloalkyl, phenyl, C3.6 xycloalkyl, géc heteroaryl ¢6 5-6 canh chira cacbonva 1, 2, hodc
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3 nguyén tir khac loai duge chon doc 1ap tr N, O, va S, va géc heteroxycloalkyl c6 4-7 canh
chira cacbon va 1, 2, hodc 3 nguyén tit khéc loai duoc chon doc 1ap tur N, O, va S; trong d6
céc nhém Ci alkyl, Ca4 alkenyl, Ca.4 alkynyl, phenyl, Cs.s xycloalkyl, heteroaryl c6 5-6
canh, va heteroxycloalkyl c6 4-7 canh dd néu ctia R*, R™, R*, va R% mdi nhém dugce tuy
chon thay thé bang 1, 2, hodc 3 nhém thé dugc chon doc lap tu RY;

hodc, R% va R ciing v6i nguyén t nito' gén voi chung, tao nhém heteroxycloalkyl 4,
5, 6, hodc 7 canh dugc tuy chon thay thé béng 1, 2, hodc 3 nhém thé duoc chon doc 1ap tur RY;

R** 1a H hodc Ci-4 alkyl;

R!'! duoc chon doc lap tir Ci6 alkyl, Ca-s alkenyl, Ca.¢ alkynyl, va Ci.¢ haloalkyl;

hodic, R' va R!! ciing v6i nguyén tir cacbon gén v6i chung, tao nhém xycloalkyl ¢6 3,
4, 5, 6, hodc 7 canh hodc nhém heteroxycloalkyl co 4, 5, 6, hodc 7 canh; trong d6 nhom
xycloalkyl ¢6 3, 4, 5, 6, hodc 7 canh va nhém heteroxycloalkyl c6 4, 5, 6, hodc 7 canh da néu
mdi nhém duge tiy chon thay thé bing 1, 2, 3 hodc 4 R'%4;

mdi R duoc chon doc 1ap tir halo, CN, NO, OR¥, SR®, C(O)RY, C(O)NR¥R®,
C(O)OR®, OC(O)RY, OC(O)NR®R®, NRURY®, NRUC(O)R?, NR¥C(O)OR¥,
NRPC(O)NR¥R¥, NR¥S(O)RY, NRS(0),R?, NR¥S(0):NR¥R®, S(O)RY, S(O)NR¥RY,
S(O)RY, S(0)NR¥URY, C1.4 alkyl, Ca4 alkenyl, Ca4 alkynyl, Cs-sxycloalkyl va Ci4 haloalkyl;
trong d6 Ci.4 alkyl, Co4 alkenyl, Ca.4 alkynyl, Cs-s-xycloalkyl va Ci4 haloalkyl mdi loai con
duoc tuy chon thay thé bz:ng 1 hodc 2 nhém thé R2° duge chon doc 14p tir H, halo, CN, NO,
ORY, SRY, C(O)RY, C(O)NRIRY, C(O)ORY, OC(O)R?, OC(O)NRRY, NRR?, NRIC(O)RY,
NRIC(O)ORY, NRIC(O)NRIRY, NRIS(O)RY,  NRIS(O)RS, NR4S(0)NRRY, S(O)RS,
S(O)NRIRY, S(O):RY, S(O)2NRIRY, Ci1-4 alkyl, Co.4 alkenyl, Co4 alkynyl, Cs.s.xycloalkyl va Ci-
+ haloalkyl, trong d6 mdi R®1a H hodc Ci.salkyl mot cach doc 1ap

mdi R¥, RY, va R¥ duoc chon ddc 1ap tir H va Ci4 alkyl; va

R 1a Ci.4 alkyl.

Trong mdt sd phuong dn, X* 1a N.

Trong mot s6 phuong én, X? 1a CRS.

Trong mot s6 phuong 4n, R® 1a H, halo, CN, hodc Ci- alkyl. Trong mot s6 phwong 4n,
Ré1a N.

Trong mdt s6 phuong an, R 12 Ci-6 alkyl. Trong mot s6 phuong én, R® 14 metyl. Trong
mot s6 phuong an, R® 13 halo. Trong mot sd phurong 4n, R° 12 CN.

Trong mot sd phuong 4n, R! 1a Ci3 alkyl. Trong mot s6 phuong 4an, R! 1a metyl.
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Trong mdt sé phuong 4n, R? 12 halo. Trong mdt sd phwong 4n, R* 14 flo. Trong mot sd
phuong an, R? 1a clo.

Trong mot s6 phwong an, R3 1a H.

Trong mot sé phwong én, R* 1a C1.3 alkyl. Trong mot s6 phuong 4n, R* 12 metyl.

Trong mdt s& phuwong an, R’ 12 halo. Trong mot s phuong 4n, R® 1a flo. Trong mot s6
phuong an, R® 1a clo.

Trong mdt sé phuong an, R? 1a flo va R® 1a flo. Trong mét s phuong an, R? 1a clo va
RS 1a clo.

Trong mdt s6 phwong 4n, R! 1a C1.3 alkyl; R* 12 halo; R31aH;R*1a C13 alkyl; vaR® 1a
halo.

Trong mot sb phuong an, R! 14 C13 alkyl; R? 1a F; R 1a H; R*1a Cis alkyl; vaR? 1A F.

Trong mot sb phuong 4n, R! 1a metyl; R? 1a F; R? 1a H; R* 1a metyl; va R°1aF.

Trong mét s6 phurong 4n, R! 1a C13 alkyl; R* 1a CL; R’ 1a H; R*1a C13 alkyl; va R° 1a Cl.

Trong mdt s6 phuong an, R! 1a metyl; R? 1a CI; R* 1a H; R* 14 metyl; va R 1a Cl.

Trong mot sb phuong 4n, R1% 1a C1.¢ alkyl. Trong mot s6 phuong 4n, R'? 1a metyl.

Trong mot sb phuong 4n, R'! 1a C16 alkyl. Trong mdt s6 phuong én, R'! 1a metyl.

Trong mdt s6 phuong an, mdi R'® va R déﬁ 14 C1.6 alkyl. Trong mot sd phuong 4n,
R0 va R'! déu la metyl.

Trong mot s6 phuong 4n, R1% va R cung v6i nguyén tir cacbon gén voi chiing, tao
nhom xycloalkyl ¢6 3, 4, 5, 6, hodc 7 canh. Trong mot sb phuong 4n, R'% va R'! cing v6i
nguyén tir cacbon gin véi ching, tao nhoém xycloalkyl ¢6 3, 4, 5, hodc 6 canh. Trong mot
s6 phuong an, R'? va R!! cing vé6i nguyén tir cacbon gén v6i chiing, tao nhom xycloalkyl
c0O 3, 4, hoac 5 canh.

Trong mot s& phwong 4n, R'% va R ciing véi nguyén tir cacbon gén v6i ching, tao
nhom xyclopropyl. Trong mét s6 phuong 4n, R va R'! cing v6i nguyén tir cacbon gén véi
chiing, tao nhom xyclobutyl. Trong mot s6 phurong 4n, R1%va R!! ciing v6i nguyén tir cacbon
gdn v6i chiing, tao nhém xyclopentyl. Trong mot s6 phuwong 4n, R'% va R!! ciing v4i nguyén
tit cacbon gin v6i ching, tao nhom xyclohexyl. Trong mot s6 phuong 4n, R'% va R'! cling
v&i nguyén tur cacbon gén véi chung, tao nhém xycloheptyl.

Trong mot s& phuong an, R!” va R'!, cling v6i nguyén tir cacbon gén véi ching, tao
nhém xyclopropyl, dugc tily chon thay thé bang 1 hodc 2 R'. Trong mot s6 phwong an, R'?

va R'!, cling v6i nguyén tir cacbon gén v6i chung, tao nhém xyclobutyl, duge tuy chon thay
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thé bang 1 hodc 2 R'%A. Trong mot s& phwong én, R' va R'!, cting v6i nguyén tir cacbon gin
v6i chung, tao nhom xyclopentyl, dugc tiy chon thay thé bang 1 hodc 2 R!%. Trong mot sb
phuong 4n, R'? va R!!, cung véi nguyén tir cacbon gén v6i chling, tao nhoém xyclohexyl, dugc
tiy chon thay thé bing 1 hogc 2 R'%A,

Trong mdt s6 phuong 4n, R1® va R" cling véi nguyén tir cacbon gan v6i chiing, tao nhom
heteroxycloalkyl c6 4, 5, 6, hodc 7 canh.

Trong mot sd phuong 4n, R!? va R'!, ciing véi nguyén tir cacbon gén véi chung, tao
nhom tetrahydropyranyl, nhém tetrahydrofuranyl, nhom tetrahydrothiophen, nhém
pyrolidinyl, hodc nhém piperidinyl. Trong mdt s6 phuong 4n, R1% va R'! cing véi nguyén
t&r cacbon gin véi ching, tao nhém tetrahydropyranyl. Trong mot sb6 phuong an, R1? vaR',
cung véi nguyén tir cacbon gén voi chiing, tao nhom tetrahydropyranyl, dugc tuy chon thay
thé bang 1 hodc 2 R4, Trong mot sb phuong 4n, R'® va R cing véi nguyén tir cacbon gén
v6i chung, tao nhém tetrahydrofuranyl. Trong mot s6 phuwong 4an, R'% va R'!, cung v6i
nguyén tir cacbon gén véi chiing, tao nhom tetrahydrofuranyl, dugc tuy chon thay thé bing
RI%A Trong mét s phuong an, R'® va R!! cling véi nguyén tir cacbon gén v6i chung, tao
nhém azetidinyl. Trong mét s6 phuong én, R1% va R'!, cing véi nguyén tir cacbon gén voi
chung, tao nhom azetidinyl, duge tiry chon thay thé bang R1%A,

Trong mot s6 phuong én, cac hop chét c6 cong thuc ("), (I) hodc (Ia) c6 cdng thirc con

(Id):
OR*
R3 RS
0 R‘I‘l
R'O N R0
2
R = |x2
\N l N
—_pl2
/ (R™)n
N
(Id)

hodc mudi duoc dung ciia ching, trong d6 X2 R!, R%, R?, RY, RS, R R! R van nhu dugc xéac

dinh trong phuong an bét ky vé cong thirc (I’) hodc (I) nhu duge md ta trong ban mo ta nay.
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Trong mot s6 phuong 4n, cac hop chét c6 cong thire (1), () hodc (Ia) c6 cong thirc con

(Te):
OCH,4
R3 R®
o R11
CH30 N R0
2
R % |x2
N
N R™)n

(Te)

hoic mudi duge dung cia chiing, trong d6 vong A, R%, R?, R, R10 RY, R2, X2 va n nhu dugc
x4c dinh trong phuong an bét ky vé cong thirc (I') hogc (I) nhur duge mo ta trong ban mo ta nay.
Trong mdt s6 phuong én, cac hop chét ¢6 cong thic (1), (I), (Ia) hodc (Ie) cb cong

thire con (If):

OCH,
R® F
CH30 N R0
™
N R")n
(If)

hoac mudi dugc dung ctia ching, trong d6 vong A, R?, R10, RM R!%, X? va n nhu dugc X4c
dinh trong phuong 4n bét ky vé cac hop chét c6 cong thirc (I) hodc (I) nhu duge md ta trong
ban mo ta nay.

Trong mdt sé phuong 4n, cac hop chét c6 cong thic (I'), (1), (Ie) hodc (If) c6 cong
thac con (Ig):
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OCH,
F
0 R11
CH30 N R0
F > |x2
N
N R")n

(Ig)

hodc mudi duoc dung ctia chung, trong d6 vong A, R10 RY, X, R? va n nhu dugc xé4c dinh
trong phuong an bét ky vé cac hop chét co cong thic (I) hodc (I) nhur duge md ta trong ban
mo ta nay. Trong mot s6 phuong én vé cac hop chét c6 cong thire (Ie), X* 1a N. Trong céc
phuong 4n khac, X? 1a CH. Trong mét phuong 4n, vong A 1a phenyl. Trong phuong an khac,
vong A 1a heteroaryl 5 canh dugc chon tir 1-pyrolyl, 2-pyrolyl, 3-pyrolyl, 1-pyrazolyl, 3-
pyrazolyl, 4-pyrazolyl, 1-imidazolyl, 2-imidazolyl, 4-imidazolyl, 2-oxazolyl, 4- oxazolyl,
5-oxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-
isothiazolyl, 4-isothiazolyl, 5-isothiazolyl, 1,2,3-triazol- 1 -yl, 1,2,3-triazol-2-yl, 1,2,3-
triazol-3-yl, 1,2,3-triazol-4-yl, 1,2,3-triazol-5-yl, 1,2,4-triazol-1 -yl, 1,2,4-triazol-2-yl, 1,2,4-
triazol-3-yl, 1,2,4- triazol-4-yl, 1,2,4-triazol-5-yl, 1 -oxa-2,3-diazol-4-yl, 1 -oxa-2,3-diazol-
5-yl, l-oxa-2,4-diazol-3-y1, 1 - oxa-2,4-diazol-5-yl, 1 -oxa-2,5-diazol-3-yl, I -oxa-2,5-diazol-
4-yl, 1 -thia-2,3-diazol-4-yl, 1 -thia-2,3- diazol-5-yl, 1 -thia-2,4-diazol-3-yl, 1 -thia-2,4-
diazol-5-yl, 1 -thia-2,5-diazol-3-yl, 1 -thia-2,5-diazol-4- yl, 1-tetrazolyl, 3-tetrazolyl, 1 H-5-
tetrazolyl, 3H-5-tetrazolyl, 2-furanyl, 3-furanyl, 2-thiopenyl, hodc 3-thiophenyl. Trong
phuong 4n khac, vong A 1a 2-pyridyl, 3-pyridyl hodc 4-pyridyl. Trong mot s6 phuong 4n vé
cac hop chédt c6 cong thic (le), mdi R!? dugc chon doc lap tr NHa, CHs, F, CN, 1-
piperidinyl, metylcarbamoyl, 1-piperazinyl hodc 4-morpholinyl. Trong mot phuong an, chi
s6 dudi n bang 0. Trong mot phuong én, chi s6 duéi n bang 1. Trong phuwong 4n khac, chi
s6 dudi n bing 2. Trong phuong an khéc, chi s6 dudin bang 3.

Trong mot s6 phuong 4n, cac hop chét c¢6 cong thirc (I") hoac (I) ¢6 cong thirc con (Ih):
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Céc bién X!, vong A, R'? va n nhu duoc x4c dinh trong phuong an bét ky vé céac hop
chét c6 cong thirc (I") hodc (I) nhu duge md ta trong ban md ta nay. Trong mdt s6 trudng hop
nhét dinh, X' 12 -CRR!- hodc -NR-. Trong mdt sb truong hop nhat dinh, X' 1a -CR'R'',
trong d6 R'® va R cling nhau tao vong Cs.¢ Xycloalkyl. Trong mot phwong an, R!%va R cung
nhau tao vong xyclopropyl. Trong cac trudng hop khac, X! 1a -NR’-. Trong mét phuong an, R’
1a C1.6 alkyl. Trong mdt phuong an, R7 1a etyl. Trong mot s6 trudng hop, vong A 1a phenyl hodc
3-pyridyl. Trong mot truong hop, vong A 1a 4-pyrazolyl.

Trong mot sé phuwong 4n, cac hop chét c6 cong thie (I') ¢6 cdng thirc con (Th):

R14
F
0
13 )I\ 1
R N X
F > I
N
N R"™)n

)

Céc bién R13, R™ X!, vong A, R'? va n nhu dugc xéc dinh trong phuong an bét ky vé
cac hop chit ¢ cong thire (I) hodc (I) nhu duge mo ta trong ban mo ta nay. Trong mot s6
phuong 4n khéc, R" 1a -C(O)NHC1. alkyl va R la OCHs. Trong mot s& truong hop nhit
dinh, X! 12 -CR'R'1- hogc ~NR’-. Trong mot sb truong hop nhét dinh, X1 12 -CR'°R"'-, frong
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d6 R1 va R'! ciing nhau tao vong Cs. xycloalkyl. Trong mdt phuong 4n, R'® va R'! clng
nhau tao vong xyclopropyl. Trong cac truong hop khac, X! 12 -NR’-,

Cén hiéu réng dé cho rd rang hon, mot s6 dac diém nhét dinh cua sang ché duge mo ta
trong ban mé ta ndy trong ngit canh cla cac phuong 4n riéng biét cling c6 thé dugc trinh bay
két hop trong mdt phuong an. Nguoc lai, dé mo ta ngdn gon, cac dic diém khéac nhau cta
sang ché duge mo ta trong ngit canh ciia mot phuong an cling ¢6 thé duoc trinh bay riéng

hodc trinh bay trong t6 hop con bat ky.

Cdc dinh nghia

Tai céc chd khac nhau trong ban md ta nay, cdc nhém thé dugc cAu thanh tr cac hop
chét ctia sang ché duoc boc 19 theo cac nhom hodc theo cac khoang. Muc dich cu thé 12 séng
ché bao gdm mdi va moi t6 hop con riéng biét ciia cac thanh phén ctia cac nhém va khoang
nay. Vi dy, thuat ngtt “Ci.¢ alkyl” cu thé dugc du kién biéu thi ting chit metyl, etyl, C3
alkyl, Cs alkyl, Cs alkyl, va Ce alkyl.

Céc vong aryl, heteroaryl, xycloalkyl, va heteroxycloalkyl khac nhau dugc md ta tai cac
chd khéc nhau trong ban mé ta nay. Trlr khi dugc quy dinh khac, céc vong nay co thé duoc gin
vGOi phén ti con lai tai canh vong bat ky néu hoéa tri cho phép. Vi duy, thudt ngft “vong pyridin”
hoac “pyridinyl” co6 thé chi vong pyridin-2-yl, pyridin-3-yl, hodc pyridin-4-yl.

Thuét ngit “n canh” trong do n la s6 nguyén thuong mo ta sd nguyén ti tao thanh vong
trong mot gdc trong d6 s6 nguyén tir tao thanh vong 1a n. Vi dy, piperidinyl la mot vi du cua
vong heteroxycloalkyl 6 canh, pyrazolyl 1a mot vi du cia vong heteroaryl 5 canh, pyridyl la
mdt vi du ctia vong heteroaryl 6 canh, va 1,2,3,4-tetrahydro-naphtalen 12 mot vi du cia nhom
xycloalkyl 10 canh.

DPbi véi cac hop chit cua sang ché trong do bién xuét hién nhiéu hon mot 1an, mbi
bién co thé 1a mot gbe khac nhau dugce chon ddc 1ap tir nhom xac dinh bién. Vi du, trong d6
cAu tric duoc md ta 1a c6 hai nhém R cung ¢6 mat trong cung hop chét, hai nhém R c6 thé
dai dién cac gbc khic nhau duge chon mot cach doc 1ép tu nhom xac dinh cho R.

Trong ban mo ta nay, “duoc tiy chon thay thé” c6 nghia la c6 thé dugc thay thé hogc
khong duogc thay thé.

Trong ban md ta nay, “dugc thay thé” c6 nghia 1a nguyén tir hydro dugc thay thé bang
nhom khong phai hydro. CAn hiéu ring su thay thé mot nguyén tir da cho bi giéi han theo hoa

tri.
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Trong ban md ta ndy, thut ngit “Ciy,” trong d6 i va j la cac sb nguyén, dugc st dung
két hop v6i nhoém hoéa hoc, biéu thi mot khoang bao gbm sb nguyén tir cacbon trong nhém
héa hoc vé6i i-j x4c dinh khoang. Vi du, Ci.¢ alkyl chi nhém alkyl c6 1, 2,3,4,5, hodc 6
nguyén tir cacbon.

Trong ban mo ta nay, thuat ngtr “alkyl”, st dung riéng hodc két hop v6i cac thuét ngi
khac, chi nhom hydrocacbon bado hoa ¢é thé 13 mach thing hodc mach nhanh. Trong mot s6
phuong an, nhom alkyl chira 1 dén 6, 1 dén 4 hodc 1 dén 3 nguyén tir cacbon. Céc vi du vé cac
gbc alkyl bao gdm, nhung khong gidi han trong cac nhém hoa hoc nhu metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, rerz-butyl, n-pentyl, 2-metyl-1-butyl, 3-pentyl, n-hexyl,
1,2,2-trimetylpropyl, va v.v. Trong mot sd phwong 4n, nhom alkyl 1a metyl, etyl, hoac propyl.

Trong ban mo ta nay, “alkenyl,” sit dung riéng hoic két hop véi cac thuét ngit khac, chi
nhom alkyl c6 mot hodc nhiéu lién két kép cacbon-cacbon. Trong mot sd phuong 4n, nhom alkyl
chia 2 dén 6, hodc 2 dén 4 nguyén tt cacbon. Vi du vé cac nhom alkenyl bao gdm, nhung khong
gi6i han trong cac nhom etenyl, n-propenyl, isopropenyl, n-butenyl, sec-butenyl, v.v.

Trong ban md ta nay, “alkynyl,” sir dung ri€ng hodc két hop véi cdc thuét ngit khéc,
chi nhom alkyl c6 mdt hodc nhiéu lién két ba cacbon-cacbon. Trong mot s phuong 4n,
nhom alkynyl chtra 2 dén 6, hodc 2 dén 4 nguyén ti cacbon. Vi du vé cac nhom alkynyl bao
gdm, nhung khong gidi han trong cac nhém etynyl, propyn-1-yl, propyn-2-yl, v.v.

Trong ban md ta nay, “halo” hodc “halogen”, st dung riéng hodc két hop véi cac thuét
nglt khéc, bao gém flo, clo, bromo, va iodo. Trong mot sb phuong an, halo 1a F hoac CL
Trong mot s6 phuong 4n, halo 13 F.

Trong ban md ta nay, thuat ngi “haloalkyl,” stt dung riéng hodc két hop véi cac thuat ngir
khac, chi nhom alkyl ¢6 cac nhom thé nguyén ti halogen c6 hoa tri dén murc diy du, cdc nhom
nay c6 thé giéng hozc khéc nhau. Trong mét sd phurong 4n, cac nguyén tir halogen 1a cac nguyén
tr flo. Trong mot s6 phuong 4n, nhom alkyl c6 1 dén 6, 1 dén 4 hoic 1 dén 3 nguyén tt cacbon.
Vi du vé cac nhom haloalkyl bao gém CF3, CoFs, CHF,, CCls, CHCL,, CoCls, v.v.

Trong ban mb ta ndy, thudt ngfr “alkoxy”, st dung riéng hoic két hop véi cac thuat ngfr
khéc, chi nhom c6 cong thirc -O-alkyl. Trong mot s6 phuong én, nhom alkyl c6 1 dén 6,1 dén 4
hodc 1 dén 3 nguyén tir cacbon. Vi du vé cac nhom alkoxy bao gdm metoxy, etoxy, propoxy (vi

du, n-propoxy va isopropoxy), t-butoxy, v.v. Trong mot s6 phuong 4n, alkoxy 14 metoxy.
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Trong ban mo ta nay, thuét ngit “alkoxy”, sit dung riéng hodc két hop v6i cac thuat
ngit khac, chi nhém c6 cdng thitc -O-(haloalkyl). Trong mot s6 phuong an, nhom alkyl c6
1 dén 6, 1 dén 4 hodc 1 dén 3 nguyén tit cacbon. Vi duy v& nhom haloalkoxy 1a -OCFs.

Trong ban md ta nay, “amino”, st dung riéng hodc két hop véi cac thudt ngit khéc, chi
NHo,.

Trong ban md ta nay, thuat ngir “alkylamino”, st dung riéng hoéc két hop véi cac
thuat ngit khéac, chi nhom c6 cong thuc -NH(alkyl). Trong mot s6 phuong 4n, nhém
alkylamino ¢c6 1 dén 6, hodc 1 dén 4 nguyén tir cacbon. Vi du vé cac nhom alkylamino bao
gdm metylamino, etylamino, propylamino (vi du, n-propylamino va isopropylamino), v.v.

Trong ban md ta ndy, thuat ngtr “dialkylamino”, st dung riéng hodc két hop véi cac
thuat ngit khac, chi nhém c6 coéng thie -N(alkyl)2. Vi du v& cdc nhom dialkylamino bao
gbm dimetylamino, dietylamino, dipropylamino (vi du, di(n-propyl)amino va
di(isopropyl)amino), v.v. Trong mot s6 phuong an, mdi nhém alkyl c6 1 dén 6, hoic 1 dén
4 nguyén tr cacbon mot cach doc lap.

Trong ban md ta ndy, thudt ngir “alkylthio”, st dung riéng hodc két hop véi céc thuét
ngit khac, chi nhém c6 cong thue -S-alkyl. Trong mot s6 phuong 4n, nhom alkyl c6 1 dén
6, hodc 1 dén 4 nguyén tir cacbon.

Trong ban md ta nay, thuét ngit “xycloalkyl”, sir dung riéng hodc két hop v6i cac thuat
ngit khac, chi hydrocacbon vong khong thom bao gdm cic nhoém alkyl va alkenyl dong vong.
Cac nhom xycloalkyl c6 thé bao gdbm hé don vong hay da vong (vi du, ¢6 2, 3, hodc 4 vong
ngung tu, ¢6 ciu hay xo#n). Ddng thoi bao gbm trong dinh nghia vé xycloalkyl 1a cdc nhém
¢6 mdt hay nhiu vong thom (vi dy, cdc vong aryl hodc heteroaryl) ngung tu (ttrc 13, co lién
két chung véi) véi vong xycloalkyl, vi du, cac dan xuit benzo cua xyclopentan, xyclohexen,
xyclohexan, v.v, hogc din xudt pyrido ctia xyclopentan hodc xyclohexan. Cac nguyén tu
cacbon tao vong cua nhom xycloalkyl cé thé duoc tiy chon thay thé béi oxo. Cac nhom
xycloalkyl con bao gdm céc xycloalkyliden. Thuét ngir “xycloalkyl” ddng thoi bao gbdm cac
nhom xycloalkyl (vi du, cac gbc hydrocacbon vong khong thom chira it nh4t mot cacbon diu
cdu, nhu admantan-1-yl) va cadc nhom spiroxycloalkyl (vi du, céac gbc hydrocacbon vong
khong thom chtra it nhat hai vong ngung tu tai mot nguyén tit cacbon don, nhu spiro[2.5Joctan
v.v). Trong mdt sb phuong an, nhém xycloalkyl ¢o 3 dén 10 canh vong, hodc 3 dén 7 canh
vong, hodc 3 dén 6 canh vong. Trong mot s6 phuong 4n, nhém xycloalkyl 1a don vong hodc

¢6 hai vong. Trong mot s6 phuong 4n, nhém xycloalkyl 1a don vong. Trong mdt s6 phuong
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an, nhom xycloalkyl 1a nhém xycloalkyl don vong Cs.7. Vi du vé cac nhom xycloalkyl bao
gdbm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclopentenyl,
xyclohexenyl, xyclohexadienyl, xycloheptatrienyl, norbornyl, norpinyl, norcarnyl,
tetrahydronaphtalenyl, octahydronaphtalenyl, indanyl, v.v. Trong mot s6 phuong 4n, nhom
xycloalkyl 12 xyclopropyl, xyclobutyl, xyclopentyl, hodc xyclohexyl.

Trong ban mb ta nay, thuat ngit “heteroxycloalkyl”, st dung riéng hoac két hop véi
cac thuat ngft khac, chi hé vong hodc vong khong thom, ma tuy chon cé thé chira mdt hoidc
nhiéu alkenylen hodc nhom alkynylen la mot phan cta cAu truc vong, ciu triic ndy co it nhat
mot canh vong 1a nguyén ti khéc loai duge chon doc 18p tr nito, Iuu huynh, oxy, va phospho.
Cac nhom heteroxycloalkyl co thé bao gdbm hé don vong hay da vong (vi du, c6 2, 3, hodc
4 vong ngung tu, ¢O cau hay xoén). Trong mot s6 phuong 4n, nhom heteroxycloalkyl la
nhom don vong hodc hai vong ¢6 1, 2, 3, hodc 4 nguyén tir khac loai dugc chon doc lap tu
nito, luu huynh, va oxy. Pdng thoi bao gdm trong dinh nghia vé heteroxycloalkyl 1a cac gbe
¢6 mot hay nhiéu vong thom (vi dy, cac vong aryl hodc heteroaryl) ngung tu (tac 13, co lién
két chung véi) voi vong heteroxycloalkyl khong thom, vi du, 1,2,3,4-tetrahydro-quinolin
v.v. Cac nhém heteroxycloalkyl cling cé thé bao gdm cac nhom heteroxycloalkyl dAu cau
(vi du nhom heteroxycloalkyl chira it nhat mot nguyén t dAu cdu, nhu azaadmantan-1-yl
v.v.) va cdc nhom spiroheteroxycloalkyl (vi du, gbc heteroxycloalkyl chua it nhat hai vong
ngung tu tai mdt nguyén ttr don, nhu [1,4-dioxa-8-aza-spiro[4.5]decan-N-yl] v.v Trong mot
s6 phuong 4n, nhom heteroxycloalkyl c6 3 dén 10 nguyén t tao vong, 4 dén 10 nguyén tu
tao vong, hoac 3 dén 8 nguyén tir tao vong. Trong mot s6 phuong 4n, nhom heteroxycloalkyl
¢6 1 dén 5 nguyén tir khac loai, 1 dén 4 nguyén tir khac loai 1 dén 3 nguyén ti khac loai
hodc 1 dén 2 nguyén ti khac loai. Cac nguyén tir cacbon hodc nguyén t khac loai trong
(cac) vong cua nhom heteroxycloalkyl ¢ thé dugc oxy hoa dé tao carbonyl, oxit N, hodc
nhom sulfonyl (hoac lién két oxy héa khac) hodc nguyén tit nito c6 thé dugc tao thanh bac
bén. Trong mot s6 phuong én, phén heteroxycloalkyl 1a nhom heteroxycloalkyl don vong
Ca.7. Trong mot s6 phuwong an, nhom heteroxycloalkyl la vong morpholin, vong pyrolidin,
vong piperazin, vong piperidin, vong dihydropyran, vong tetrahydropyran, tetrahyropyridin,
vong azetidin, hodc vong tetrahydrofuran.

Trong ban md ta nay, thuat ngit “aryl”, st dung riéng hodc két hop voi cac thuét ngir
khéc, chi gbc hydrocarbon thom don vong hay da vong (vi dy, ¢6 2 vong ngung tu), nhu, nhung

khong gidi han trong cac chét phenyl, 1-naphtyl, 2-naphtyl, v.v. Trong mot s6 phwong 4n, cac
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nhom aryl ¢6 6 dén 10, hodc 6 nguyén tir cacbon. Trong mdt s6 phuong 4n, nhom aryl 1a don
vong hodc ¢6 hai vong. Trong mot s6 phuong 4n, nhom aryl 12 phenyl hodc naphtyl.

Trong ban mo ta nay, thudt ngit “heteroaryl”, st dung riéng hodc két hop véi cac thuét
nglt khac, chi gbc hydrocarbon thom don vong hay da vong (vi du, ¢6 2 hodc 3 vong ngung
tu), c6 mot hoac nhidu canh vong 1a nguyén tir khac loai dugc chon ddc lap tir nito, luu huynh
va oxy. Trong mot s6 phwong 4n, nhom heteroaryl 1a nhém don vong hodc hai vong ¢6 1, 2,
3, hodc 4 nguyén tir khac loai dugce chon doc 1ép tur nito, luu huynh, va oxy. Vi du vé cac
nhom heteroaryl bao gdm, nhung khong gi6i han trong cac nhom pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, triazinyl, furyl, thienyl, imidazolyl, thiazolyl, indolyl, pyrryl,
oxazolyl, benzofuryl, benzothienyl, benzthiazolyl, isoxazolyl, pyrazolyl, triazolyl, tetrazolyl,
indazolyl, 1,2,4-thiadiazolyl, isothiazolyl, purinyl, carbazolyl, benzimidazolyl, indolinyl,
pyrolyl, azolyl, quinolinyl, isoquinolinyl, benzisoxazolyl, imidazo[1,2-b]thiazolyl v.v. Cac
nguyén tir cacbon hodc nguyén ti khac loai trong (c4c) vong ctia nhoém heteroaryl co thé duoc
oxy hoa dé tao carbonyl, oxit N, hogc nhom sulfonyl (hodc lién két oxy hoa khéc) hodc nguyén
tr nito ¢6 thé dugc tao thanh bac bon, mién 12 ban chét thom cta vong dugc gilt 4n dinh.
Trong mdt phuong én, nhém heteroaryl 1a nhom heteroaryl 5 dén 10 canh. Trong phuong dn
khéc, nhom heteroaryl la nhom heteroaryl 5 dén 6 canh.

Céc hop chat dugc md ta trong tai ligu nay c6 thé 1a khong dbi xtng (vi dy, c6 mot
hodc nhidu tAm 1ap thd). T4t ca céc cht ddng phan lap thé, nhu chét ddng phéan ddi anh va
chit dong phan khong d6i quang di c6 trong du kién cua sang ché, trir khi dugc chi dan
khac. Cac hop chét cla sang ché ma chtra nguyén ti cacbon dugc thé khong ddi xtng c6
thé duge co lap ¢ dang quay quang hodc tri¢t quang. Cac phuong phap d6i véi cach dé tao
ra cac dang quay quang tlr cac vt chét khoi diu bat hoat vé mit quang hoc 1a dugc biét t6i
trong linh vuc, nhu bang viéc phan giai hdn hop triét quang hodc bing viéc tbng hop chon
loc lap thé. Nhiéu chit ddng phan hinh hoc cta olefin, lién két doi C=N va tuong tu ciing
c6 thé c6 mit trong cac hgp chét dugc md ta trong tai liéu nay va tht ca cac chit ddng phan
c6 thé 6n dinh ndy dugc dy dinh trong sang ché. Céc chit ddng phan hinh hoc cis va trans
clia cac hop chét clia sang ché dugc mo ta va co thé dugc c6 1ap nhw hdn hop gbm céc chét
d6ng phan hodc nhu cac dang chét déng phan dugc phén chia.

Viéc phan gidi hdn hop triét quang gdm céc hop chét c6 thé duoc thyc hién bang céac
phuong phap da biét trong linh vuc. Phuong phép vi du bao gOm tai két tinh phan doan st dung

axit phan giai khong d6i xng ma la axit hiru co tao mudi quay quang. Céc tic nhan phan giai
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thich hgp dung cho phuong phap tai két tinh phan doan 13, vi du céc axit quay quang, nhu cac
dang D va L cua axit tartric, axit diaxetyltartric, axit dibenzoyltartric, axit mandelic, axit malic,
axit lactic hoic céc axit camphorsulfonic quay quang khéc nhau. Céc tdc nhan phan giai khac
thich hop dung cho phuong phap két tinh phan doan bao gdm cé4c dang tinh khiét v& mit dong
phan 14p thé cta metyl-benzyl-amin (Vi du, cac dang S va R hodc céc dang tinh khiét vé mit
dong phan khong d6i quang), 2-phenylglyxinol, norephedrin, ephedrin, N-metylephedrin,
xyclohexyletylamin, 1,2-diaminoxyclohexan va cac dang tuong tu.

Viéc phén giai hon hop triét quang cling c6 thé dugc thuc hién bing giai hép trén cot dugce
dong goi voi tac nhan phén giai quay quang (vi du, dinitrobenzoylphenylglyxin). Ché pham dung
moi giai hép thich hop ¢6 thé duge xac dinh béi chuyén gia ¢ k¥ nang trong nganh.

Céc hop chit clia sang ché ciing bao gdm céc dang hd bién. Cac dang hd bién 1a két
qua cta sy hoan déi lién két don v6i lién két doi lién ké cing v6i sy di tri ddng thoi cla
proton. Céc dang hd bién bao gdbm céc chit hd bién di bién proton ma 1a trang thai proton
ho4 ddng phan cé cung cong thirc thue nghiém va tdng dién tich. Céc chét hd bién di bién
proton vi du bao gbm cac cip keton - enol, cac cdp amit - axit imidic, cac cap lactam -
lactim, cac cap enamin - imin va cac dang vong & d6 proton co thé chiém gitt hai hodc nhiéu
vi tri cia hé di vong, vi du, 1H- va 3H-imidazol, 1H-, 2H- va 4H-1,2 4-triazol, 1H- va 2H-
isoindol va 1H- va 2H-pyrazol. Cac dang hd bién c6 thé 1a can bing hodc bi khoa trong
khong gian thanh mQt dang bang viéc thé thich hop.

Céc hop chét cta sang ché ciing bao gdm tht ca cac cht dong vi clia cac nguyén tir
xuét hién trong cac hop chét trung gian hodc cubi cing. Cac chét ddng vi bao gbm cic nguyén
tr ¢6 cung sd nguyén t&r nhung s6 khdi khac nhau. Vi dy, cdc chét ddng vi ciia hydro bao gdm
triti va doterl.

Thuat nglr “hop chét,” nhu dugc sir dung trong tai liéu nay c6 nghia 1a bao gbm tat
c& cac chit dong phan 1ap thé, chit dong phan hinh hoc, chit h bién va cac chat dong vi c6
chu trac dugc mo ta.

Tét ca cac hop chét va mudi duge dung ctia chiing, co thé dugce tim thay cling véi cac chét
khac nhu nude va dung méi (vi dy, ¢6 dang hydrat va solvat) hodc c6 thé dugc co 14p.

Theo mdt sb phuong an, cac hop chét cua sang ché, hodc mubi ciia chung, 1a hau nhu
dwoc ¢6 1ap. Thuét ngit “hAu nhu duoc ¢o 14p” c6 nghia ring hop chét dwoc tach it nhat mot
ph?m hodc hau nhu dugc tach ra khéi moi truong ma trong do6 né dugc tao thanh hodc dugc

phat hién. Viéc tach mot phén c6 thé bao gom, vi du ché phdm duoc 1am giau v6i hop chét
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clia sang ché. Viéc tach mot phan dang ké 6 thé bao gdm céc ché pham chira it nhét khoing
50 %, it nhat khoang 60 %, it nhét khoang 70 %, it nhat khoang 80 %, it nhét khoang 90 %,
it nhat khoang 95 %, it nhit khoang 97 % hogc it nhit khoang 99 % khoi lugng hop chat
ctia sang ché hoic mudi cta nd. Cac phuong phap co 1ap cac hop chét va cac mubi cia
chung la thong thuodng trong linh vuec.

Cum tir “dugc dung” dugc dung trong tai liéu nay dé cap t6i cac hop chét, vat chit,
dugc pham va/hodc cac dang lidu ma 13, ndm trong pham vi cta phéan quyét y khoa ding
dén, thich hop dé st dung khi tiép xtic véi md cia con ngudi va dong vat ma khong co do
ddc qua muc, kich thich, dép tmg di tng hodc van dé khac hoic bién chimg, twong xtng véi
ty 1€ 1gi ich/rii ro hop ly.

Sang ché ciing bao gdm cac mudi duoc dung cta cac hgp chét dugc mo ta trong tai li¢u
nay. Nhu duge st dung trong tai ligu nay, thudt ngit “mudi duge dung” d& cap t6i cac dan xuat
cua hop chét duoc boc 16 trong d6 hop chit gbc duge bién d6i bang cach chuyén ho4 nhom axit
hoic bazo dang ton tai thanh dang mudi cia né. Cac vi du vé mudi dugc dung bao gdm, nhung
khéng chi gidi han ¢, cac mubi ctia axit vo co hodc hitu co chtra cac gdc bazo nhu céc amin; cac
mudi kiém hodc hitu co chira cac géc axit nhu axit carboxylic; va tuong tu. Cac mubi duoc dung
clia sang ché bao gdm cac mudi khong dc cua hop chét gbc durgc tao thanh, vi dy, tir céc axit vo
co hodc hiru co khong ddc. Cac mubi dugc dung clia sdng ché c6 thé dugc tdng hop tir hop chit
géc,hqpchétnaychﬁagécbamyhoa:wﬁtbéngcécphuongphéphoéh@cthéngthudng.Théng
thuong, cac mudi nay co thé duoc tao ra béng cach cho céc dang axit hodc bazo tu do cla cac
hop chét nay phén tng v6i lugng hop thirc cia bazo hoic axit thich hop trong nudc hodc trong
dungrn@ihﬁucohoécﬂonghénhgpg6n1nuécVédungrnéih&ucoﬂhﬁngthubnggnﬁiuuéng
khong chita nuée nhu ete, etyl axetat, ruou (vi dy, metanol, etanol, iso-propanol hodc butanol)
hogc axetonitril (acetonitrile-ACN) la dugc uu tién. Danh muc cac mubi thich hgp dugc tim thiy
trong Remington’s Pharmaceutical Sciences (Tai liéu Khoa hoc Dugc phdm clia Remington),
xuét ban 1an thtr 17, Mack Publishing Company, Easton, Pa., 1985, trang 1418 va Journal of
Pharmaceutical Science (Tap chi Khoa hoc Dugc pham), 66, 2 (1977), ndi dung cua cac tap chi
nay duoc két hop day du vao tai liéu nay béng vién din.

Sau day la cac cum tu viét tit c6 thé duge sir dung trong ban mé ta nay: AcOH (axit
axetic); Ac2O (anhydrit axetic); aq. (chira nu6c); atm. (khi quyén); Boc (7-butoxycarbonyl);
br(r@ng);Cbz(carboxybenzyD;cakL(duqctﬁﬂﬂ;d(nhénldéﬂ;dd(nhénldéicﬁacécnhénl
doi); DCM (diclometan); DEAD (dietyl azodicarboxylat) DIAD (N,N’-diisopropyl
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azidodicarboxylat); DIPEA (N,N-diisopropyletylamin); DMF (N,N-dimetylformamit); Et
(etyl); EtOAc (etyl axetat); g (gram); h (gio); HATU (N,N,N’,N’,N -tetrametyl-O-(7-
azabenzotriazol-1-yl)uronium hexaflophosphat); HCI (axit clohydric); HPLC (séc ky 1éng
hiéu ning cao): Hz (hec); J (hing s6 ngiu hop); LCMS (séc ky long — khéi phd); m (da
tring); M (mol); mCPBA (axit 3-cloperoxybenzoic); MgSO4 (magie sulfat); MS (Khbi phd);
Me (metyl); MeCN (axetonitril); MeOH (metanol); mg (miligram); min. (phut); mL
(mililit); mmol (milimol); N (tiéu chuén); NaHCOs (natri bicacbonat); NaOH (natri
hydroxit); Na>SOq (natri sulfat); NH4Cl (amoni clorua); NH4OH (amoni hydroxit); nM
(nanomol); NMR (Phd cong huéng tir hat nhén); OTT (triflometansulfonat); Pd (paladi); Ph
(phenyl); pM (picomol); PMB (para-metoxybenzyl), POCI; (phospho clorua); RP-HPLC
(séc ky 1ong hiéu niang cao pha ngugc); s (nhoém don); t (nhém ba hodc bac ba); TBS (tert-
butyldimetylsilyl); tert (bdc ba); tt (nhém ba ciia cac nhom ba); -Bu (fert-butyl); TFA (axit
trifloaxetic) THF (tetrahydrofuran) pug (microgam); uL (microlit); pM (micromol); wt%
(phan trim khéi lugng).

Trong ban mo ta nay, thult ngir “t8 bao” chi té bao trong ong nghiém, ngoadi co thé song
hodc trong co thé song. Trong mot sd phuong én, té bao ngodi co thé song co thé 1a mot phan
ctia mAu moé dugc cét ra tir mot sinh vat nhu dong vat c6 va. Trong mot sb phuong an, té bao
trong ong nghiém ¢ thé 1a té bao trong moi trudong nudi cy té bao. Trong mot sd phurong 4n,
té bao trong co thé song c6 thé 12 mot té bao sdng trong mt sinh vat nhu dong vét c6 vi.

Trong ban md ta nay, thuat ngi “tiép xtic” chi viéc tap hop lai cdc nhom chi dinh
trong mot h€ trong éng nghiém hodc hé trong co thé song. Vi du, “cho tiép xic” enzym
FGFR4 v&i hop chét cla séng ché bao gdm buéc cho ca nhan hodc bénh nhén, nhu con
ngudi, c6 FGFR, st dung hop chét cua séng ché, va, vi dy, budc dua hop chét cla sang ché
va0 mau chira tiéu ban té bao hogc tiéu ban tinh ché chtra enzym FGFR4.

Nhu dugc str dung trong tai liéu nay, thuat ngit “ca thé” hoic “d6i tugng méc bénh,”
dugc st dung ¢co thé thay thé cho nhau, dé cap t6i dong vat bat ky, bao gém dong vat co vu,
tot hon 1a chudt nhat, chudt céng, cac dong vat gdm nh4im khac, tho, ché, méo, lon, gia stc,
clru, ngua hodc ddng vat linh trudng va t5t nhét 1a con nguoi.

Trong ban md ta nay, cum tur “lugng diéu trj hitu hiéu” dé cép t6i luong hoat chit hoic
duoc chét tao ra dap tmg sinh hoc hodc dugc hoc trong mo, co thé, dong vat, ca thé hodc con
ngudi ma nha nghién ctry, bac sithuy, bac sy khoa hodc thdy thudc 14m sang khac dang tim
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Trong ban mo ta nay, thuat nglt “diéu tri” hodc “su didu tri” d& cap toi 1) sy ngén ngira
bénh; vi du ngin nglra bénh, tinh trang hoac r6i loan & ca thé ma c6 kha ning méc bénh, tinh
trang bénh hodc r6i loan nhung chua trai qua hodc thé hién bénh ly hogc tri¢u chirng cua bénh;
2) ic ché bénh; vi du, tc ché bénh, tinh trang hoac rdi loan & ¢4 thé dang trai qua hodc dang thé
hién bénh ly hodc triéu chung cla bénh, tinh trang hoac r6i loan (nghia 13, 1am nglmg sy tién
trién hon nita cua bénh ly va/hodc triéu ching); hodc 3) cai thién bénh; vi dy, cai thién bénh,
tinh trang hodc roi loan & c4 thé dang trai qua hodc thé hién bénh 1y hogc triéu chimg ctia bénh,

finh trang hodc rdi loan (nghia 13, 1am day I0i bénh 1y vi/hodc triéu chimg);

Téng hop

C6 thé diéu ché cac hop chét cia séng ché, bao gdm cac mubi ctia chung, bing cic k§
thuat tong hop hitu co da biét va theo cac phuong phap tdng hop kha thi khéac nhau.

C6 thé thuc hién c4c phan ing dé diéu ché cac hop chét cla sang ché trong cac dung
mdi phu hgp, cidc dung mdi nay co thé dugc chuyén gia trong nganh tdng hop hitu co chon.
Céac dung moi phu hop v& co ban c¢6 thé khong phan tng véi cac nguyén ligu ban dau (cac
chét phan Gng), cac chét trung gian, hodc cc san pham tai nhiét d6 thuc hi¢n phan tng, vi
du, cac nhiét do c6 thé nim trong khoang tir nhiét do dong ctia dung mdi dén nhiét do soi
cta dung mdi. Co thé thuc hién phan tng da cho trong mdt dung mdi hodc hdn hgp cua
nhiéu hon mdt dung moi. Dya trén phan Gng cu thé, chuyén gia trong nganh co6 thé chon cac
dung moi phu hop cho budc phan ing cu thé.

Pidu ché cac hop chét cua sang ché c6 thé lién quan dén viéc bao vé va viéc mét di
su bao vé clia cdc nhém hoa hoc khac nhau. Su can thiét cua viéc bao vé va viéc mét di su
bao vé, va viéc lua chon cdc nhom bao vé phu hop ¢é thé dugc chuyén gia trong nganh xac
dinh. C6 thé tham khao hoa hoc clia cac nhém bao vé, vi du, trong T.W. Greene va P.G.M.
Wuts, Protective Groups in Organic Synthesis (Cac nhom bao vé trong téng hop hitu co),
An ban 1an tht ba; Wiley & Sons, Inc., New York (1999), tai liéu nay duogc két hop day du
vao ban md ta nay bang vién dan.

C6 thé theo dai cac phan tmg theo phuong phép phu hop bat ky da biét trong nganh.
Vi du, c6 thé theo doi sy hinh thanh san phim bang céc phuong ti¢n kinh quang phd, phd
cong hudng tir hat nhan (vi du, 'H hoge P*C), phd hdng ngoai, do quang phd (vi du, phd UV-
visible (tir ngoai - kha kién)), hodc khéi phé, hodc bang sdc ky nhu sic ky 1ong hiéu ning
cao (HPLC) hodc séc ky 16p mong.
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Trong ban mo ta nay, cac cum tir “nhiét do xung quanh”, “nhiét do phong”, va “r.t.”
la cac cum tir thong dung trong nganh, thuong chi nhiét do, vi du, nhiét 46 phan ung, béng
khoang nhiét do cta phong trong dé cé thuc hién phén tng, vi du, nhiét 4o béng tir khoang
20 °C dén khoang 30 °C.

Céc hop chét dugc boc 10 trong ban md ta nay c6 thé duoc chuyén gia trong nganh
didu ché theo cac phuong phap didu ché da biét trong nganh. Cac vi du vé cac phwong phép

tdng hop dé didu ché cac hop chét clia séng ché dugc cung cip trong céc So d6 dudi day.

So db 1

R4
3 5
| | OR* R R
3 5 Lo,
EtO /I DIBAL-H H /l R:@:R sy amin hoa R'O NH I

~ =~ . R2
N cl N al R'O NH, khi =z l
R? >
N Cl
1 2 3 4

Su téng hop hop chit 4 duoc trinh bay trong So dd 1. Este 1 c6 thé bi khr thanh
aldehyt twong rng 2 bang cach st dung DIBAL-H. Su amin hoa khir aldehyt nay véi anilin
3 ¢6 thé tao diclopyridin 4.

So dd 2
i POCI s ‘ &
3 R3 RS
A J§ L
N~ ~O X S )\ 10
H NGl N Cl R , NH,
R
5 6 7 A
R4
R3 R
rR'O NH <l
R2
)
s A
[N
8

Diclopyrimidin 8 ¢ thé duoc didu ché bang cac phuong phép trong So dé 2. Xirly 5-
(hydroxymetyl)pyrimidin-2,4(1H,3H)-dion véi POClI; ¢6 thé tao triclorua 6, chit nay c6 thé
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duoc chuyén hoa thanh iodua 7 bang cach st dung Nal. Hop chét 7 c¢6 thé cip doi véi anilin

3, v6i su ¢6 mat ctia bazo nhu iProNEt, Cs2CO3, hodc NaH, dé tao diclopyrimidin 8.

So dd 3

R4 R4
R3 RS /ﬁ\/ﬁ\ R3 R%
~ I
R'O NH o C © R'0 N o o  Tich {5\

=~ carboxyl
~ f( NaH ~ j(\ qua trung gian
N" TCl N~ ¢ bazo,sau do Ta axit Cl
9 10 1
X =CH hoic N
Bazo

RYX vi/hodc RUX

OR? OR*
R RS Raf;Rﬁ
M 12
10 (R )n R10
R'O N RR1 1 @ R'O N R11
2 —_— RZ
R Z X 7Y

> l (R12) S J\
13 N A n 12 N Cl

Su téng hop hop chét 13 duoc trinh bay trong So dd 3. Hop chét 9 ¢6 thé duge xit ly
bang etyl 3-clo-3-oxopropanoat va NaH trong THF dé tao amit 10. Lactam 11 ¢ thé dugc didu
ché bang céch xur ly cac hop chét 10 bang bazo manh, nhu NaH hodc Cs2COs trong DMF, va
sau do bang quy trinh tach carboxyl qua trung gian axit, nhu HCI. C6 thé thu duoc lactam thé
o 12 bang cach xir Iy hop chit 11 véi bazo, nhu NaH hoic Cs2COs trong DMF hodc axetonitril,
va sau do bd sung cac halogenua R'X va/hogc R1X (X 13 halo nhu CI, Br, hogc I). Clorua 12
6 thé duge chuyén héa thanh hop chét 13, trong d6 M la axit boronic, este boronic hoac kim
loai duoc thé phi hop (vi du, M 1a B(OH)2, Sn(Bu)s, hogc ZnBr), trong cac diéu kién Suzuki
tiéu chuan {vi du, v6i su c6 mit cua chét xuc tac paladi, nhu, nhung khong gidi han trong céac
chit sau, [1,1'-bis(di-xyclohexylphosphino)feroxen]diclopaladi(H) va bicacbonat hodc bazo
cacbonat}, hodc trong cac diéu kién Stille tiéu chuén [vi du, v6i sy c6 mat cla chét xic tac
paladi, nhu, nhung khong gi6i han trong Pd(dba),] hodc trong cac diéu kién Negishi tiéu chudn
[vi du, v6i su cd6 midt cula chit xtc tic paladi, nhu, nhung khong gi6i han trong
tetrakis(triphenylphosphin)paladi(0)].

So do 4
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OR4 OR* OR*

__ Triphosgen R'0 N cl bazo R? ’
o " %f‘ K@(\
)
)\ R'NH; < U S el

N~ “Cl

X =CH hodc N

C6 thé tong hop hop chét 16 theo quy trinh duoc trinh bay trong So db 4. Theo @6, hop
chit 9 trudc hét duoce xtr Iy bang triphosgen v6i sy c6 mét cuia bazo nhur pyridin, va sau do bang
amin R7NH> v6i su ¢ mit ctia bazo khac (vi du DIPEA) @8 tao hop chat ure 14. Sau khi xur ly
bang bazo chuén (vi dy, Cs,CO3), viée tao vong cua 14 dién ra dé tao ure vong 15, chét nay sau
do c6 thé duogc chuyén héa thanh hop chét 16, trong d6 M la axit boronic, este boronic hoac kim
loai dugc thé phi hop (vi dy, M 12 B(OH), Sn(Bu)s, hoac ZnBr). Phan ung lién két dé tao 16 co
thé xay ra trong cac didu kién Suzuki tiéu chuén {vi du, v6i sy c6 mat clia chét xuc tac paladi,
nhu, nhung khong gidi han trong cac chét sau, [1,1'-bis(di-
xyclohexylphosphino)feroxen]diclopaladi(Il) va bicacbonat hodc bazo cacbonat}, hodc trong cac
diéu kién Stille tiéu chuén [vi du, v6i su c6 mit cua chét xtc tac paladi, nhu, nhung khong gioi
han trong Pd(dba):] hodc trong cac diéu kién Negishi tiéu chuén [vi du, v6i sy c6 mit cla chét

xuc tac paladi, nhu, nhung khong gidi han trong tetrakis(triphenylphosphin)paladi(0)].
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So do 5
R? 14 14
O HN’ R R
R3 | Q R3 RS R% RS
X
R R14 | R’ j)\ R’
NAC, R3 NH HN R T"‘ﬁ_‘&ige“ R13 NN R
R? RS 18 R? S THF R x
NH ‘NaBH(QAc)3 ~ 20 P
172 CH,CITFA o N)\CI N/I\CI

Hop chit 21 ¢6 thé duoc diéu ché bang cac phuong phap tbng hop dugc md ta trong So
dd 5. Su amin hoa khtr aldehyt 18 nay véi anilin 17 ¢6 thé tao hop chét 19. Hop chét 19 duoc xir
Iy bang triphosgen vdi su ¢6 mit cia bazo nhu trietylamin dé tao ure 20. Hop chét 20 sau d6 c6
thé duoc chuyén hoa thanh hop chét 21, trong d6 M 1a axit boronic, este boronic hodc kim loai
duoc thé phu hop (vi du, M 1a B(OH)2, Sn(Bu)s, hogc ZnBr). Phan ting lién két dé tao 21 c6 thé
xay ra trong cac diéu kién Suzuki tiéu chuén {vi dy, v6i su c6 mit cua chét xtc tac paladi, nhu,
nhung khong gidi han trong cac chét sau, [1,1"-bis(di-
xyclohexylphosphino)feroxen]diclopaladi(Il) va bicacbonat hodc bazo cacbonat}, hodc trong cac
diéu kién Stille tiéu chuan [vi dy, v6i sy c6 mat clia chét xuc tac paladi, nhu, nhung khong giGi
han trong Pd(dba),] hodc trong cac diéu kién Negishi tiéu chuén [vi du, v6i sy ¢ mat cia chét

xuc tac paladi, nhu, nhung khong gidi han trong tetrakis(triphenylphosphin)paladi(0)].
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So do 6
R14
R3 RS
| | R14
3 5
E10 P | DIBAL-H Z | . R R su amin hoa R™ NH CI
> X RZ
N Cl N Cl R13 NH2 khu ~ l
R? X
N~ Cl
1 2 17 22
M\®(R12)n

RM

R
R3 R R3 RS
R K@\O 12 sau do 1a triphosgen R? l =
NIy RO N AR,
21 23

C6 thé téng hop hop chét 21 bang cach st dung quy trinh khac duge trinh bay trong So
dd 6. Este 1 ¢6 thé bi khir thanh aldehyt twong ng 2 bing céach st dung DIBAL-H. Sy amin
hoa khtr aldehyt nay véi anilin 17 ¢6 thé tao hop chét 22. Hop chét 22 sau d6 dugc chuyén hoa
thanh hop chét 23, trong d6 M la axit boronic, este boronic hodc kim loai dugc thé phu hop (vi
du, M 1a B(OH)2, Sn(Bu)s, hodc ZnBr). Phan img lién két d8 tao 23 c6 thé xay ra trong céc diéu
kién Suzuki ti€u chuén {vi du, v6i sy c6 mit clia chét xuc tac paladi, nhu, nhung khong gidi
han trong cac chat sau, [1,1'-bis(di-xyclohexylphosphino)feroxen]diclopaladi(H) va bicacbonat
hodc bazo cacbonat}, hodc trong céc diéu kién Stille tiéu chudn [vi du, v6i sy c6 mit cla chét
xuc tac paladi, nhu, nhung khong gidi han trong Pd(dba),] hodc trong cac diéu kién Negishi
tiéu chudn [vi du, v6i sy c6 mat cla chét xtc tac paladi, nhu, nhung khong giéi han trong
tetrakis(triphenylphosphin)paladi(0)]. Hop chét 23 ¢6 thé lién két Buchwald v6i amin R’NH,
trong cac diéu kién tiéu chuén {vi du, v6i su c6 mit clia chét xtic tac paladi, nhu, nhung khong
gi6i han trong (2’-aminobiphenyl—2-yl)(clo)[dixyclohexyl(2’,6’—diisopropoxybiphenyl-2-
yl)phosphoranyl]paladi va bazo, nhu, nhung khong gi6i han trong, xesi cacbonat hodc natri
tert-butylat} sau d6 dugc dong vong bang triphosgen vdi su c6 mit cua bazo nhu trietylamin

& tao hop chét 21.
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Cdc phwong phdp sir dung

Céc hop chét ctia ban md ta nay ¢6 thé trc ché hoat tinh ctia enzym FGFR. Vi dy, cac hop
chét duge boc 16 clia ban md ta nay co thé duoc st dung dé rc ché chon loc hoat tinh ctia enzym
FGFR3 va/hoiac FGFR4 trong té bao hodc & c4 thé hodc bénh nhan cAn trc ché enzym b?mg cach
cho té bao, ¢4 thé hodc bénh nhan st dung mét lugng hop chét e ché cia sang ché.

Trong mot s6 phuong 4n, cac hop chét ctia sang ché c6 tinh chon loc cho enzym FGFR4
hon it nhit mot enzym trong cac enzym FGFRI, FGFR2, va/hoic FGFR3. Trong mot sb
phuong 4n, cic hop chét cua sang ché c6 hoat tinh trc ché chon loc cho enzym FGFR4 hon
FGFR1, FGFR2, va FGFR3. Trong mot sd phuong 4n, cac hop chit ctia sang ché c6 tinh chon
loc cho enzym FGFR4 hon VEGFR2. Trong mot ) phuong an, tinh chon loc gép it nhat 2 14n,
{t nhAt 3 1An, it nhat 5 1an, it nhét 10 1an, it nhAt 25 14n, it nhét 50 lan, hogc it nhét 100 lan.

Trong mot sb phuong an, cac hop chét ctia séng ché c6 hoat tinh trc ché chon loc cho
enzym FGFR3 hon la cho it nhét mot enzym trong cac enzym FGFR1 va/hodc FGFR2
va/hoac FGFR4. Trong mot s6 phuong an, cac hop chét cta sang ché ¢6 tinh chon loc cho
enzym FGFR3 hon 1a FGFR1 va FGFR2. Trong mot s6 phuong én, cac hop chét cua sang
ché ¢o tinh chon loc cho enzym FGFR3 hon FGFR1. Trong mot sb6 phuong 4n, cac hop chét
ctia sang ché co tinh chon loc cho enzym FGFR3 hon FGFR4. Trong mot sb phuong én, cac
hop chét ctia sang ché c6 tinh chon loc cho enzym FGFR3 hon VEGFR2. Trong mot s6
phuong én, tinh chon loc cua hop chét cua séng ché ddi véi FGFR3 hon FGFR1 va/hodc
FGFR2 va/hodc FGFR4 it nhdt 2 1an, it nhét 3 14n, it nhét 5 14n, it nhét 10 1an, it nhat 25 lan,
it nhat 50 14n, hodc it nhat 100 1an.

La céc chét trc ché FGFR3 va/hoic FGFR4 chon loc, hop chét ctia sdng ché c6 loi trong
diéu tri cac loai bénh khéac nhau lién quan dén biéu hién hoic hoat tinh bét thuong cua enzym
FGFR3 va/hoic FGFR4 hoiic cac phéi tt FGFR. Céc hop chit tic ché FGFR s& c6 loi trong
viéc cung cap phuong tién ngan chan sy tdng truong hodc cam Gng co ché té bao tu chét theo
chuong trinh & cac khéi u, cu thé bang cach (rc ché sy hinh thanh mach. Do d6 ¢6 thé dy kién
rang cac hop chét s& c6 ich trong diéu tri hodc ngan nglra céc rdi loan ting sinh nhu cac bénh
ung thu. Cu thé, cac khdi u co dot bién hoat dong ctia céc kinaza tyrosin thy thé hoic ting biéu
hién kinaza tyrosin thu thé 6 thé dic biét nhay cam voi cac chét uc ché.

Trong mot ) phuong an, hoat tinh cta FGFR4, hoac dot bién ctia no, bi trc ché khong
thé dao nguoc. Trong mot ) phuong 4n, hoat tinh cia FGFR4, hodc dot bién cua né, bi tc

ché khong thé dao nguoc bang cach diéu hoa cong hoa tri Cys 552 ctia FGFR4.
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Trong mdt s6 phuong 4n, sing ché cung cap phuong phap diéu tri r6i loan qua trung
gian FGFR4 ¢ bénh nhéin méc rdi loan nay, bao gém budc cho bénh nhin dd néu st dung
mot lwong hiru hiéu hop chét theo sang ché, hoic ché phém duoc dung cua no.

La cac chat tc ché FGFR3 chon loc, hop chét cua sang ché c6 loi trong diéu tri cac
loai bénh khac nhau lién quan dén biéu hién hodc hoat tinh bat thuong cua enzym FGFR3
hodc cac phdi tit FGFR.

Trong mdt s6 phwong an, sang ché cung cép phwong phap didu tri rbi loan qua trung
gian FGFR3 & bénh nhén méc rdi loan nay, bao gém budc cho bénh nhin da néu st dung
mot lwong hitu hiéu hop chit theo sang ché, hoic ché phém dugc dung cua no.

Trong mot s6 phuong 4n, céc hop chét cta sang ché hitu ich trong diéu tri bénh ung
thu. Cac vi du vé bénh ung thu bao gbdm ung thu bang quang, ung thu vi, ung thu ¢d, ung
thu dai truc trang, ung thu rudt non, ung thu rudt két, ung thu tryc trang, ung thu hau mon,
ung thu ndi mac tr cung, ung thu da day, ung thu dau va cd (ung thu thanh quan, ha hau,
vom hong, hong miéng, mdi, va miéng), ung thu than, ung thu gan (vi du nhu ung thu biéu
mo té bao gan, ung thu biéu mo té bao dudng mét), ung thu phéi (vi dy, ung thu biéu md
tuyén, ung thu phbi té bao nho va ung thu biéu mo phdi khong phai té bao nho, ung thu biéu
m6 nhiéu t& bao nhd va khong phai nhiéu té bao nhd, ung thu biéu md phé quan, u tuyén
phé quan, u nguyén bao mang phbi), ung thu budng trimg, ung thu tuyén tién liét, ung thu
tinh hoan, ung thu tir cung, ung thu thyc quan, ung thu bang quang tGi mat, ung thu tuyén
tuy (vi du ung thu biéu mo tuyén tuy ngoai tiét), ung thu da day, ung thu tuyén giép, ung
thu tuyén cén giap, ung thu da (vi du: ung thu biéu mo té bao vay, ung thu md lién két
Kaposi, ung thu da té bao Merkel), va ung thu ndo (vi du nhu u té bao hinh sao, u nguyén
bao tiy, u mang nédo thét, u ngoai bi than kinh, u tuyén ting).

Céc vi du khéc vé ung thur bao gbm cac bénh Ly huyét hoc 4c tinh nhu bénh bach cAu hoic
u lympho, da u tiy, ung thu hach bach huyét lympho bao man tinh, bénh bach cluté bao T &
nguoi trudng thanh, u lympho té bao B, ung thu hach bach huyét té bao T tai da, bénh bach ciu
cép dong ty, ung thu hach bach huyét Hodgkin hodc khéng Hodgkin, u tang sinh tiy (bénh da
hong cdu nguyén phat, tang tidu cAu tién phat, va xo tiy nguyén phat), macroglobulin huyét
Waldenstrom, u lympho té bao 16ng, u lympho tiy xwong man tinh, ung thu hach bach huyét
nguyén bao lympho cép, u lympho lién quan dén AIDS, va ung thu hach bach huyét Burkitt.

Céc bénh ung thu khac ¢o thé diéu tri duogc b%mg cac hop chét cta sang ché bao gf)m

u mit, u nguyén bao dém, u hic td 4c tinh, va ung thu mo lién két, ung thu mo lién két bach
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huyét, va ung thu xuong. Céac hop chit cia sang ché cling c6 thé hitu ich trong trc ché sy di
can cua khéi u.

Trong mot sé phuong én, sang ché cung cp phuong phap diéu tri ung thu biéu md
té bao gan & bénh nhén cin diéu tri bénh nay, bao gdm budc cho bénh nhan st dung hop
chit c6 cong thie (I’) hodc (I) hodc hop chét dugce boc 10 trong ban mo ta nay, hodc mubi
duoc dung cia no, hodc ché phim bao gdm hop chét c6 cong thire (") hogc (I) hodc hop
chat dugc boc 10 trong ban md ta nay.

Trong mot s6 phuong 4n, sang ché cung cdp phuong phép diéu tri ung thu mo lién két,
ung thu thuc quan, ung thu v, ung thu dAu va cd & bénh nhan can diéu tri bénh nay, bao gdm
budce cho bénh nhan st dung hop chét ¢6 cong thire (I') hoge (I) hodc hop chét dugc bdc 10
trong ban mo ta nay, hoac mubi duge dung cta nd, hodc ché phim bao gdm hop chét c6 cong
thie (I’) hodc (I) hodc hop chit dugc boc 16 trong ban mo ta nay.

Trong mot s6 phurong én, sang ché cung cép phuong phap diéu tri bénh ung thu, trong
d6 bénh ung thu dugc chon tir ung thu té bao gan, ung thu v, ung thu bang quang, ung thu
dai truc trang, u hic td 4c tinh, u trung biéu mé, ung thu phéi, ung thu tuyén tién liét, ung
thu tuyén tuy, ung thu tinh hoan, ung thu tuyén gidp, ung thu biéu mb té bao vay, u nguyén
bao dém, nguyén bao than kinh, ung thu t& cung, ung thu mo lién két.

Ngoai cac u gdy bénh ung thu, cac hop chét cta sang ché ciing hitu ich trong didu tri
cac rdi loan xuong va té bao sun bao gdbm, nhung khong gidi han trong, hoi chirng vo san
sun, thidu san sun, bénh lun, loan san xwong gay tir vong (TD) (céc dang lam sang TDI va
TD II), hoi chimg Apert, hoi chimg Crouzon, hoi ching Jackson-Weiss, hoi chiing xoén da
Beare-Stevenson, hoi chung Pfeiffer, va hoi ching lién sém khép so. Trong mot sb phuong
an, sang ché cung cAp phuong phép diéu tri bénh nhan méc cac ching rdi loan xuong va té
bao sun bao gém, nhung khong gi6i han trong, hoi chirng vO san sun, thiéu san sun, bénh
lun, loan san xuong giy ti vong (TD) (cac dang lam sang TDI va TD II), hoi chiing Apert,
hoi chung Crouzon, hdi ching Jackson-Weiss, hoi chung xoin da Beare-Stevenson, hoi
ching Pfeiffer, va hoi ching lién sém khép so. Phuong phéap bao gdm budc cho bénh nhan
can diéu trj st dung hop chét c6 cong thire (") hodc (I) hodc hop chit dugc boc 10 trong ban
md ta nay, hoac mudi dugc dung cia nd, hodc ché phém bao gdm hop chit c¢6 cong thuc
(I") hoac (I) hodc hgp chét dugc boc 10 trong ban md ta nay.

Céc hop chét clia sdng ché cling c6 thé hiru ich trong didu tri cac rdi loan giam phosphat

huyét bao gdm, vi dy, coi xuong do gidm phosphat huyét lién két nhidm séc thé X, coi xuong do
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giam phosphat huyét 1an nhiém sdc thé thuong, coi xwong do giam phosphat huyét trdi nhiém sic
thé thudng, va chiing nhuyén xuwong cam tng bdi khéi u. Trong mot sd phurong 4n, sang ché cung
cép phuong phép diéu tri bénh nhan méc cac ching rdi loan giam phosphat huyét bao gdm, nhung
khong gidi han trong coi xwong do gidm phosphat huyét lién két nhidm séc thé X, coi xwong do
giam phosphat huyét 1an nhiém sic thé thuong, coi xwong do giam phosphat huyét troi nhiém sic
thé thuong, va chimg nhuyén xwong cam tng boi khéi u. Phuong phap bao gdm budc cho bénh
nhén can diéu tri stt dung hop chét c6 cong thire (I") hogc () hodc hop chét dugc boc 19 trong ban
md ta nay, hodc mubi duoc dung ctia nd, hodc ché phém bao gém hop chét c6 cong thirc (I) hodc
(I) hodc hop chit duoc boc 1 trong ban mo ta nay.

Céc hop chit clia sdng ché ciling c6 thé con hitu ich trong diéu tri cic chimg bénh vé
x0 hoa, nhu triéu ching bénh hodc rdi loan duqcv ddc trung boi sy xo hoa. Cac vi du vé cac
ching bénh vé xo hda bao gé)m X0 gan, viém cAu than, xo phéi, x0 hoa hé théng, viém khép

dang thip, va su lanh vét thuong.

Liéu phdp diéu tri két hop

C6 thé str dung mot hodc nhiéu dugc chat hodc phuong phap diéu tri bd sung nhu, vi
du, thudc khang vi rat, thudc hoa tri liéu hodc thuéc khang ung thu khéc, cac thudc tang
cuong mién dich, thudc trc ché mién dich, buc xa, vic xin khang khdi u va khang vi rat, liéu
phap cytokin (vi du, IL2, GM-CSF, v.v.), va/hoac chét rc ché kinaza tyrosin, két hop voi
hop chét c6 cong thitc (I') hogc (I) hodc hop chat duge mo ta trong ban md ta nay dé diéu
tri bénh, tinh trang hodc rbi loan lién quan dén FGFR. Céc tac nhan nay c6 thé duoc két hop
v6i hop chét ciia séng ché & dang bao ché don hodc cac tac nhén c6 thé duoc dung mot cach
ddng thoi hodc theo trinh tu dudi dang cac dang bao ché riéng biét.

Céc thube khang vi rat pho hop du kién duogc st dung két hop véi cac hop chét cta
sang ché c6 thé bao gdm cac chét (rc ché phién ma ngugc nucleosit va nucleotit (NRTI), cac
chét (e ché phién ma ngugce khong nucleosit (NNRTI), céac chét (e ché proteaza va céc
thudc khang vi rat khac.

Vi du v& NRTI phu hgp bao gbm zidovudine (AZT); didanosine (ddl); zalcitabine
(ddC); stavudine (d4T); lamivudine (3TC); abacavir (1592U89); adefovir dipivoxil
[bis(POM)-PMEA]; lobucavir (BMS-180194); BCH-10652; emitricitabine [(-)-FTC]; beta-
L-FD4 (con dugc goi la beta-L-D4C va co6 tén 12 beta-L-2', 3'-dicleoxy-5-flo-cytidene);
DAPD, ((-)-beta-D-2,6,-diamino-purin dioxolan); va lodenosine (FddA). Cac NNRTI phu
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hop dién hinh bao gdm nevirapine (BI-RG-587); delaviradine (BHAP, U-90152); efavirenz
(DMP-266); PNU-142721; AG-1549; MKC-442 (1-(etoxy-metyl)-5-(1-metyletyl)-6-
(phenylmetyl)-(2,4(1H,3H)-pyrimidindion); va (+)-calanolide A (NSC-675451) va B. Cac -
chét e ché proteaza phu hop dién hinh bao gdm saquinavir (Ro 31-8959); ritonavir (ABT-
538); indinavir (MK-639); nelfnavir (AG-1343); amprenavir (141W94); lasinavir (BMS-
234475); DMP-450; BMS-2322623; ABT-378; va AG-1 549. Céac thubc khang vi rut khac
bao gdm hydroxyurea, ribavirin, IL-2, IL-12, pentafuside va Yissum Project No.11607.

Céc chit phi hop dé st dung két hop v6i cac hop chét clia sing ché @ didu tri bénh
ung thu bao gdm cac thubc héa tri liéu, lidu phap khang ung thu dich, li¢u phap mién dich
hoic liéu phép xa tri. Cac hop chit cua sang ché ndy c6 thé hitu hiéu khi két hop v6i céc chét
khang hormon khac dé diéu tri ung thu vi va céc khdi u khac. Céc vi du phi hop la céc thudc
khéang estrogen bao gdm nhung khong gioi han trong tamoxifen va toremifene, cac chat e
ché aromatase bao gdm nhung khong gidi han trong letrozole, anastrozole, va exemestane,
adrenocorticosteroit (vi du, prednison), progestin (vi du megastrol axetat), va cac chét d6i
khéang thu thé estrogen (vi du fulvestrant). Céc chit khang hormon phti hop dé str dung trong
diéu tri ung thu tuyén tién liét va cac loai ung thu khéc cling ¢6 thé dugc két hop véi cac hop
chét ctia sang ché. Chiing bao gdm cac chit khang androgen bao gdm nhung khoéng gi6i han
trong flutamit, bicalutamit, va nilutamit, cac chét trong tw hormon gidi phong hormon tao thé
vang (LHRH) bao gdm leuprolide, goserelin, triptorelin, va histrelin, céc chat dbi khang
LHRH (vi du degarelix), cac chét trc ché thu thé androgen (vi du, enzalutamit) va cac chét trc
ché su san xuét androgen (vi du abiraterone).

Cac hop chét clia sang ché c6 thé duoc két hgp v6i hodc theo tudn tu v&i cac chét
khang kinaza thu thé mang khac, cu thé cho cac bénh nhén da phat trién tinh khang tién phat
hozc khang tdp nhiém dbi véi lidu phéap diéu tri dich. Cac thudc diéu tri ndy bao gbm céc
chéit tre ché hoiic khang thé khang EGFR, Her2, VEGFR, c-Met, Ret, IGFR1, hoge Flt-3 va
khang céc kinaza protein dung hop lién quan dén ung thu nhu Ber-Abl va EML4-Alk. Cac
chat ac ché khang EGFR bao gbm gefitinib va erlotinib, va cac chét tc ché khang
EGFR/Her2 bao gdbm nhung khong gi6i han trong dacomitinib, afatinib, lapitinib va
neratinib. Cac khang thé khang EGFR bao gdm nhung khong gi6i han trong cetuximab,
panitumumab va necitumumab. Cac chét e ché c-Met c6 thé dugc sir dung két hop véi céac

chét trc ché FGFR. Céc chét nay bao gém onartumzumab, tivantnib, va INC-280. Cac chét
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khang Abl (hodc Ber-Abl) bao gdm imatinib, dasatinib, nilotinib, va ponatinib va cac chét
khang Alk (hoic EML4-ALK) bao gbm crizotinib.

Céac chét e ché hinh thanh mach ¢6 thé c6 hidu qua & mot s6 khdi u két hop v6i cac
chét trc ché FGFR. Cac chét nay bao gdm céc khang thé khang VEGF hodc VEGFR hodc céc
chét trc ché kinaza déi véi VEGFR. Céc khang thé hodc cac protein diéu tri khac khang VEGF
bao gdm bevacizumab va aflibercept. Céc chét trc ché cua kinaza VEGFR va céc chat uc ché
chéng su hinh thanh mach bao gém nhung khong gi6i han trong sunitinib, sorafenib, axitinib,
cediranib, pazopanib, regorafenib, brivanib, va vandetanib.

Su hoat hoa cac dudong truyén tin hiéu ndi bao la thuong gdp trong ung thu, va cac
chét nhim dich cac thanh phan ctia cac dudng nay da duoc két hop véi cac chét nham dich
thu thé dé tang cuong hiéu lyc va giam tinh khang. Cac vi du v& céc chét co thé két hop véi
céc hop chit clia sang ché bao gém céc chit ttc ché duong PIBK-AKT-mTOR, céc chét tc
ché duong Raf-MAPK, céc chit tc ché duong JAK-STAT va cac chét trc ché cac protein
chaperone va sy tién trién cua chu ky té bao.

Céc chit khang kinaza PI3 bao gdm nhung khéng gidi han trong topilaralisib, idelalisib,
buparlisib. Cac chét trc ché mTOR nhu rapamycin, sirolimus, temsirolimus, va everolimus co
thé duoc két hop véi cac chét trc ché FGFR. Céc vi du phu hgp khéc bao gbém nhung khong
gi6i han trong vemurafenib va dabrafenib (cac chét trc ché Raf) va trametinib, selumetinib va
GDC-0973 (céc cht e ché MEK). Céc chit e ché mot hay nhidu JAK (vi du, ruxolitinib,
baricitinib, tofacitinib), Hsp90 (vi du, tanespimycin), kinaza phu thudc xyclin (vi du,
palbociclib), HDAC (vi du, panobinostat), PARP (vi du, olaparib), va proteasome (Vi du,
bortezomib, carfilzomib) cling ¢6 thé dugc két hop voi cac hop cht cua sang ché. Theo mot sb
phuong an, chét trc ché JAK 1a chon loc dbi v6i JAK1 hon JAK2 va JAKS.

Céc chit phu hop khac dé st dung két hop véi cac hop chit ctia sang ché bao gbm céc
két hop hoa tri liéu nhu cdc nhém doi gbc platin st dung trong bé¢nh ung thu phoi va cac khoi
u ran khéc (cisplatin hodc carboplatin bd sung gemcitabine; cisplatin hodc carboplatin bd sung
docetaxel; cisplatin hodc carboplatin bd sung paclitaxel; cisplatin hogc carboplatin bd sung
pemetrexed) hodc gemcitabine bd sung cic hat lién két paclitaxel (Abraxane®).

Céc thube hoa tri liéu hodc thudc khang ung thu khac phu hop bao gdm, vi duy, céc tac
nhén alkyl hoa (bao gdm, nhung khong gi6i han, hoi cay nito, cac chét din xuét etylenimin, alkyl

sulfonat, nitrosourea va triazene) nhu hoi cay uraxil, clormetin, xyclophosphamit (Cytoxan™),
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ifosfamit, melphalan, chlorambucil, pipobroman, trietylen-melamin, trietylenthio-phosphoramin,
busulfan, carmustine, lomustine, streptozocin, dacarbazine, va temozolomide.

Céac chit phu hop khac dé stir dung két hop véi cac hop chét cia sang ché bao gbm:
dacarbazine (DTIC), tuy chon, cung v6i cac thubc hoa tri liéu khac nhu carmustine (BCNU)
va cisplatin; “ché @6 Dartmouth” gdm c6 DTIC, BCNU, cisplatin va tamoxifen; két hop
cisplatin, vinblastine, va DTIC; hodc temozolomide. C6 thé két hop céc hop chét cua sang
ché vé6i cac thude ding trong liéu phap mién dich bao gdm cac cytokin nhu interferon alpha,
interleukin 2, va yéu td hoai tir khéi u (TNF).

Céc thude hoa tri liéu hodc thudc khang ung thu khac phu hgp bao gdm, vi duy, cac chét
chéng chuyén héa (bao gdm, nhung khong gidi han, chit dbi khang axit folic, chét tuong tu
pyrimidin, chét twong tu purine va cac chét @c ché adenosin deaminaza) nhu methotrexate, 5-
flouracil, floxuridine, cytarabine, 6-mercaptopurine, 6-thioguanine, fludarabine phosphate,
pentostatine, va gemcitabine.

Céc thudc hoa tri liéu hodc thude khang ung thu khdc phu hop con bao gdm, vi du,
mot sb san phém thién nhién va cac chét dn xuét ctia chung (vi du, cac alkaloit tir dira can,
khang sinh khang khdi u, enzym, lymphokine va epipodophyllotoxin) nhu vinblastine,
vincristine, vindesine, bleomycin, dactino-mycin, daunorubicin, doxorubicin, epirubicin,
idarubicin, ara-C, paclitaxel (TAXOL™), mithramycin, deoxycoformycin, mitomycin-C,
L-asparaginase, interferon (cu thé IFN-a), etoposit, va teniposide.

Cac chét gdy doc té bao khac bao gém navelbene, CPT-11, anastrazole, letrazole,
capecitabine, reloxafine, xyclophosphamit, ifosamit, va droloxafine.

Ciing phu hop la cac chét gay doc té bao nhu epidophyllotoxin; enzym chéng ung thu;
chét (rc ché topoisomerase; procarbazine; mitoxantrone; cac chét phic platin nhu cis-platin
va carboplatin; cac chit diéu hoa dap Gng sinh hoc; céac chét e ché tang trudng; cac thube
didu tri khang hormon; leucovorin; tegafur; va yéu t ting trudng tao mau.

Céac chét khang ung thu khac bao gbm céc thudc diéu tri 1a khang thé nhu trastuzumab
(Herceptin), cac khang thé khang cac phén tir kich thich nhu CTLA-4, 4-1BB va PD-1, hodc
cac khang thé khang céc cytokin (IL-10, TGF-B, v.v.).

Céac thube chdng ung thu khac con bao gbm céc loai gitp tre ché su di chuyén té bao
mién dich nhu céc chat d6i khang thu thé chemokin, bao gém CCR2 va CCRA4.

Céc thudc chéng ung thu khéc con bao gbm céc loai gitip lam tdng cuong hé mién dich

nhu cac chit bd tro hodc truyén té bao T nhén nuoi.
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Céc vic xin khang ung thu bao gdm cac té bao tua, cac peptit tbng hop, cac véc xin ADN
va cac vi rit tai to hop.

Céc chuyén gia trong nganh da biét cac phuong phéap st dung an toan va hi¢u qua
dbi v6i hiu hét cac loai thude hoa tri liéu ndy. Ngoai ra, viée sir dung chung da dugc mo ta
trong cac tai liéu ti€u chuén. Vi du, viéc su dung nhidu loai thudc hoa tri liéu da dugc mo ta
trong “Physicians’ Desk Reference” (Dugc thu tham khao danh cho béc si) (PDR, vi du, 4n
phém nam 1996, Medical Economics Company, Montvale, NJ), tai liéu nay duoc két hop
day du vao ban md ta nay bang vién dan.

Cdc ché phdam dwoc va dang bao ché

Khi duoc st dung lam dugc phém, cac hop chét cua sang ché co thé duoc st dung dudi
dang cac ché phém duoc 1a su két hop cta hop chét cta sang ché, hoic mudi duge dung cla
no, va it nhét mot chit mang dugc dung. Cac ché phém nay co thé duoc tao ra theo cach da
duoc biét dén trong linh vuc dugc phém va co thé duge dung theo nhiéu duong, phu thudc vao
néu viéc diéu tri cuc bo hodc toan than dugc mong mudn va phu thudc vao khu vuc s& duoc
diéu tri. Co thé sir dung thudc tai chd (bao gdm qua mit va mang nhay bao gdm dung trong
mii, am dao va tryc trang), qua phéi (vi du, bing viéc hit vao hodc bom vao bot hod#c sol khi,
bao gdm biang mdy x6ng khi dung; trong khi quan hogc trong mili, qua da va biu bi), mit,
miéng hodc ngoai dudng tiéu hoa. Cac phuong phap dung thudc qua dudng mét c6 thé bao gdm
st dung tai chd (thuéc nhé mét), tiem dudi két mac, quanh mat hozc tiém ndi nhan hodc dua
vao bang dng thong c6 béng chin hogc dat vao mit bang phiu thuat trong tai két mac. Viéc
ding ngoai dudng tiéu hod bao gdm tiém hodc truyén trong tinh mach, trong dong mach, dudi
da, trong mang bung hodc trong co; hoic trong hop so, vi du, trong noi tuy mac hodc trong nao
that. Dung ngoai duong tiéu hoa co thé & dang mot liéu cao hodc ¢6 thé 13, vi du béng bom
truyén lién tuc. Dugc phim va dang ché phdm dé dung khu tra c6 thé bao gdbm miéng dip qua
da, thubc ma, thudc xtrc ngoai da, kem, gel, giot nho, vién thudc dan, phun, dang long va dang
bot. Cac chat mang thong thuong dung trong dwoc phdm, nude, bt hodc gbc dang dau, chit
gay lang va twong tw o thé 14 can thiét hosic mong mudn.

Sang ché nay ciing bao gdm céc ché phdm dugc chira mot hodc nhiéu hop chét ctia sang
ché néu trén két hop véi mot hodc nhidu chit mang dugc dung 1am hoat chét. Trong san xudt
ché phérn cla sang ché, hoat chét thuong duge trdn véi ta duoc, duoc pha loang bﬁng ta dugc
hodc dugc bao boc bén trong dd chira & dang, vi du vién nang, tui, giéy hodc dd chtra khac. Khi

ta duogc c6 tac dung lam chét pha lodng, n6 c6 thé 1a vét chit dang rén, ban rin hodc dang 1ong,
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ma co tac dung lam ta dugc dang long, chit mang hodc mdi trudong dung cho hoat chit. Theo
do, ché phém 6 thé & dang vién nén, vién tron, bdt, vién hinh thoi, tai, vién nhén, con ngot,
huyén phu, nhii twong, dung dich, xi-r6, sol khi (nhu dang rén hodc trong mdi trudng long),
thuéc mé chtra vi du, dén 10 % khéi luong hoat chét, nang gelatin mém va cing, vién thude
dan, dung dich vo trung co thé tiém va bot dong gbi vo tring.

Khi san xuét dugc pham, hoat chét c6 thé dugc nghién dé tao thanh kich ¢& hat thich
hop trude khi t6 hop véi hoat chét khac. Néu hoat chit hau nhu khong thé hoa tan, né c6
thé duoc nghién dén kich ¢& hat nhé hon 200 mesh (0,074 mm). Néu hoat chét hiu nhu hoa
tan trong nudc, kich ¢& hat c6 thé duoc diéu chinh bang cach nghién dé tao ra su phan b
hAu nhu ddng nhat trong ché pham, vi du khoang 40 mesh (0,400 mm).

Mot sb vi du vé t4 duoc thich hgp bao gém lactoza, dextroza, sucroza, sorbitol,
manitol, tinh bot, chét gém Arép, canxi phosphat, alginat, tragacanth, gelatin, canxi silicat,
xenluloza vi tinh thé, polyvinylpyrolidon, xenluloza, nuéc, Xi-ro va metyl xenluloza. Ché
pham con c6 thé bao gém: chét bdi tron nhu bot talc, magie stearat va du khoang; chit lam
u6t; chét tao nhil tuong va tao huyén phu; chit bao quan nhu metyl- va propylhydroxy-
benzoat; chat tao ngot; va chét tao huong vi. Ché phém cua sang ché c6 thé dugc bao ché
sao cho sau khi dung, hoat chét c6 tac dung nhanh, kéo dai hodc cham dbi véi ngudi bénh
bang cac quy trinh da biét trong nganh.

Ché pham c6 thé dugc bao ché & dang bao ché don vi, mdi lidu chira tir khoang 5 dén
khoang 100 mg, thuong la khoang 10 mg dén khoang 30 mg hoat chit. Thuat ngit “dang
bao ché don vi” dé cép t6i cac don vi riéng bigt vé mit vat 1y thich hop lam céac liéu don
nhit dung cho ddi tugng 1a con ngudi va céc dong vat ¢6 v khac, mdi don vi chira luong
dinh trudc cua hoat chét dugc tinh toan dé tao ra tdc dung diéu tri mong mudn, két hop véi
ta dugc thich hgp dung trong dugc pham.

Hoat chét co thé 14 hitu hiéu trong mot khoang liéu rong va thuong duge ding voi luong
hitu hi¢u vé mit duoc phém. Tuy nhién, can hiéu r%mg luong cta hop chét thuc té duoc dung
thuong s& dugce xc dinh boi thay thudc, tuy theo céc tinh trang lién quan, bao gbm tinh trang
bénh s& duoc diéu tri, duong dung dugc chon, hop chét thuc té duge dung, tudi, trong lugng va
su dap tmg cla timg nguoi bénh, murc trAm trong vé triéu chimg cua nguoi beénh va twong tu.

Dé tao ra ché phém dang ran nhu vién nén, hoat chét chinh dugc tron véi ta duge dung
trong dugc pham dé tao thanh tién duoc pham dang rén chtra hdn hop dong nhit gdm hop

chét cia sang ché. Khi md ta cac tién dugc phim nay la ddng nhét, c6 nghia 1a hoat chét duoc
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phén tan ddng déu trong toan b ché pham sao cho ché phdm c6 thé duoc chia nhd mot cach
dé dang thanh cac dang bao ché don vi c6 hiéu luc bang nhau nhu vién nén, vién thubc tron
va vién nang. Tién dugc phém dang ran nay sau d6 dugc chia nho thanh cac dang bao ché
don vi dugc mo ta & trén chira, vi dy, tir 0,1 dén 500 mg hoat chét cua sang ché.

Vién nén hodac vién thudc tron cua sang ché c6 thé dugc bao ngoai hodc duge hoa hop dé
tao thanh dang bao ché ¢6 wu diém tao tac dung kéo dai. Vi dy, vién nén hodc vién thudc tron c6
thé bao gdbm thanh phén liéu bén trong va liéu bén ngoai, thanh phén liéu bén ngoai 12 & dang vo
boc so v6i thanh phan 1iéu bén trong. Hai thanh phén c6 thé dugc phan tach boi 16p tan trong rudt
¢6 tac dung khang su phan ra trong da day va cho phép thanh phan bén trong nguyén ven di vao
trong ta trang hodc dugc giai phong cham. Nhiéu vat chit c6 thé dugc st dung cho 16p tan trong
rudt hodc 16p bao ngoai, cac vat chét nay bao gbm mot s axit polymeric va hén hop gbém axit
polymeric v6i cdc vat chét nay nhu sen-lic, rugu xetylic va xenluloza axetat.

Cac dang 16ng trong d6 hop chét va ché pham cua sdng ché c6 thé duge hop nhét dé
dung qua dudng miéng hodc duong tiém bao gdm cac dung dich chira nuée, xi-rd dugc tao
huong vi thich hop, huyén phu chira nudc hodc dau va nhii tvong dugc tao huong vi véi
diu c6 thé an dugce nhu dau hat bong, dau ving, dau dira hodc dau lac, ciing nhu con ngot
va ta dugc dang 16ng tuong tu dung trong dugc pham.

Céc ché pham dung dé hit vao ho#ic bom vao bao gdm cac dung dich va huyén phu trong
dung moi chira nude hodc hitu co dugce dung hodc hdn hop chira ching va bot. Cac ché phém
dang long hodc dang thn c6 thé chira cac ta duoc duge dung thich hop nhur duge mo ta & trén.
Theo mot s6 phuong én, ché phdm dugc dung qua duong miéng hodc duong ho hip qua mili tao
tac dung cuc bd hodc toan than. Ché phém c¢6 thé dugc tao khi dung bang viéc st dung cac khi
tro. Cac dung dich dugc tao khi dung co thé duoc hit vao mdt cach truc tiép tir dung cu tao khi
dung hodc dung cu tao khi dung c6 thé dugc gén vao mat na nhdi gac hodc may tho ap suét duong
lién tuc. Cac ché phdm dang dung dich, huyén phtt hogc bot 6 thé duoc ding qua duong miéng
hodc qua miii tir cac dung cu truyén ché pham theo cach thich hop.

Lugng cia hop chit hogc ché phim dugc dung cho ngudi bénh s& thay dbi phu thudce
vao hop chat hodc ché phdm s& dugc dung, muc dich ding, nhu phong bénh hodc li¢u phap
diéu tri, tinh trang cua nguoi bénh, cach dung va tuong ty. Trong cac cach ap dung diéu tri,
ché phém ¢6 thé dugc dung cho nguoi bénh da maic bénh véi lugng du dé chita bénh hoac
it nhat 1am ngimg mot phan trigu ching clia bénh va cac bién ching cua nd. Cac lidu hitu

hiéu s& phu thudc vao tinh trang bénh dugc didu tri cling nhu sy danh gid cua bac si tham
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kham, phu thudc vao cdc nhan td nhu muc trdm trong ctia bénh, tudi, trong lugng va tinh
trang bénh téng thé cua ngudi bénh va cac nhan td tuong tu.

Céc ché phdm dugc dung cho ngudi bgnh c6 thé & dang ché pham dugc duge mo ta
& trén. Céc ché phdm nay c6 thé duoc vo tring bang céc k¥ thudt vo trung thong thuong
hodc ¢6 thé duoc loc vo trang. Dung dich nude co thé duoc dong goi dé st dung nhu duge
lam kho lanh, dugc phém kho lanh dugc t6 hop véi chit mang nudc v trung trudce khi dang.
Do pH cua ché pham chira hop chét thuong s& nam trong khoang tir 3 dén 11, t6t hon nita
la ndm trong khoéang tir 5 dén 9 va tot nhat 12 ndm trong khoang tir 7 dén 8. Can hidu rang
viéc str dung mot vai trong sb cac ta dugc, chit mang hodc chét 1am &n dinh & trén s& dan
dén su hinh thanh céc mubi dung trong dugc pham.

Lidu diéu tri cta cac hop chét ctia sang ché co thé thay ddi theo, vi du, viéc st dung cu
thé theo diéu tri dugc thuc hién, cach dung hop chét, stc khoé va tinh trang ciia ngudi bénh
va sy danh gia cta bac si ké don. Ty 1€ hodc ndng do cia hop chét ctia sang ché trong ché
phim c6 thé thay ddi phu thudc vao mot sé nhan t6 bao gdm liéu, dic diém hod hoc (vi du,
tinh ky nuéc) va duong dung. Vi dy, hop chét cua sang ché c6 thé duoc cung cép trong dung
dich dém chtra nuéc sinh ly chira tir khoang 0,1 dén khoang 10 % trong luong/thé tich cua
hop chit dé dung ngoai dudng tiéu hod. Mot vai khoang liéu thong thudng nam trong khoang
tu 1 pg/kg dén 1 g/kg thé trong/ngay. Theo mot s6 phuong én, khoang lidu nam trong khoang
tr 0,01 mg/kg dén 100 mg/kg thé trong/ngay. Liéu cling phu thudc vao cac bién sb nay nhu
loai va muc do tién trién cua bénh hodc rbi loan, trang thai strc khoé téng thé ctia ngudi bénh
cu thé, hiéu qua sinh hoc lién quan cua hop chét duoc chon, ché phém chira t4 dugc va duong
dung cua no. Cac lidu hiru hiéu c6 thé duoc ngoai suy tir dudng cong dap Gng lidu thu duge
trong dng nghiém hodc cac hé thir nghiém md hinh dong vat.

Hop chét clia séng ché ciling c6 thé dugc bao ché két hop v6i mot hodc nhidu hoat chit bd
sung, cac hop chit nay c6 thé bao gbém dugc chét bét ky nhu céc thudc khang vi rt, véc xin,
khang thé, cac thude tang cudng mién dich, thudc trc ché mién dich, thubc khang viém, v.v.

Cdc hop chét dwoc gdn nhén va cdc phiong phdp xét nghiém

Phuong an khac ctua sang ché d& cap dén cic hop chit cia sang ché gin nhan huynh
quang, nhan spin, kim loai néng hodc phoéng xa, khong nhitng hitu ich trong viéc tao &nh ma
con hitu ich trong cac thtr nghiém, ca trong ong nghiém va trong co thé séng, dé dinh vi va

dinh luong enzym FGFR trong céc mAu md, bao gdm con ngudi, va dé xac dinh cac phoi tir
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enzym FGFR bang lién két e ché cua hop chit dugc gin nhin. Theo do, sang ché bao gém
cac xét nghiém enzym FGFR chira cac hop chét gin nhan nay.

Sang ché con bao gdm cac hop chét gn nhan dong vi clia sang ché. Hop chit “gén nhan
dong vi” hodc “on nhan phong xa” 1a hop chét ctia sang ché trong d6 mot hodc nhiéu nguyén tir
duoc thay thé hodc dugce thé bang nguyén t&r c6 khéi luong nguyén tir hodc s6 khdi khac khdi
lugng nguyén tir hodc chi s6 khéi luong thuong thiy trong tw nhién (tic 1a xuét hién mot cach tu
nhién). Cac déng vi phéng xa phtt hop ¢6 thé duge hop nhét vao céc hop chét cua sang ché bao
gdm nhung khong gi6i han trong *H (con duoc viét 1a D thay cho detori), *H (con dugc viét1a T
thay cho triti), ''C, °C, 1C, BN, 1N, 50, 170, 180, 18, 358, 36C1, 2Br, ™Br, "Br, ""Br, %1, 1,
125] va 131, Pdng vi phong xa hop nhét véi cac hop chit gin nhan phong xa tie thoi s& tily vao
cach str dung cu thé ctia hop chét duoc gin nhan phong xa. Vi du, dbi vé6i cac xét nghiém canh
tranh va gin nhan enzym FGFR trong ng nghiém, cac hop chat hop nhét 3H, C, #Br, 1%, BII,
hodc 35S thudng sé& 1a hitu ich nhét. Déi véi cac tmg dung dé tao anh phong xa ''C, 1¥F, 1%, %],
124 131 5By 76Br hodc 7/Br thudng sé 1a hitu ich nhat.

CAn hiu ring “gin nhan phong xa” hodc “hop chét dugc gin nhan” 1a hop chit da hop
nhét it nhat mot ddng vi phong xa. Trong mot s6 phuong an, chét ddng vi phéng xa duge chon
tir nhém bao gom *H, C, °, 3°S va ¥Br.

Céac phuong phap tbng hop dé hop nhét cac ddng vi phong xa vao cac hop chét hitu co
duoc ap dung cho céc hop chét ctia sang ché va 14 cac phuong phéap da biét trong nganh.

Hop chét gin nhin phong xa clia sang ché c6 thé duoc dung trong xét nghiém sang
loc dé xéac dinh/danh gia cac hop chét. Nhin chung, hop chit méi duoc tong hop hodc xac
dinh (tGc la hop chét thtr nghiém) c6 thé duoc danh gia vé kha nang ctia n6 trong viéc lam
giam lién két ctia hop chét gin nhin phéng xa cua sang ché v6i enzym FGFR4. Theo do,
kha nang cua hop chét thir nghiém trong viéc canh tranh v6i hop chét gin nhin phong xa aé
lien két véi enzym FGFR4 lién quan truc tiép dén ai lyc lién két cua né.

Kit

Sang ché ciing bao gdm kit dung trong dugc pham hitu ich, vi du trong diéu tri hodc
ngin nglra cac chirng bénh hodc rbi loan, chirng béo phi, tiéu dudong va cac chimg bénh khac
li€n quan dén FGFR duoc dé céap dén trong ban mo ta nay, ma bao g(“)m mot hodc nhiéu
dung cu chira chtra ché phdm dugc bao gbm lugng diéu tri hitu hiéu cta hop chét cta sdng
ché. Kit nay con co6 thé bao gdm, néu mudn, mot hodc nhiéu trong sé céac thanh phan kit

dung trong duoc pham thong thudng khac, nhu, vi du b chira c6 mot hodc nhiéu vat mang
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duoc dung, dd chira bd sung, v.v, nhu s€ théy ro mdt cach dé dang ddi véi chuyén gia co k¥
ning trong nganh. Cac huéng dn, nhu to huéng dan bén trong hogc nhan hang hoa, cho
biét lugng cua céac thanh phén s& duoc dung, cac chi dan st dung va/hodc céc chi din dé
tron céc thanh phan, ciing c6 thé dugc bao gdm trong Kit.

Séng ché s& duge mod ta chi tiét hon béng cac vidu cu thé. Cac vi du sau diy dugc
dua ra chi v6i muc dich minh hoa va khong c6 ¥ lam gi¢i han sang ché theo cach bat ky.
Céc chuyén gia trong nganh s& nhén biét mot cach dé dang nhidu tham sé khong t6i han ma
c6 thé duoc thay ddi hodc bién dbi dé vé co ban dat dugc clng két qua. Cac hop chét cta
cac Vidu la cac chét e ché mot hodc nhiéu FGFR nhu dugc mé ta dudi day.

Vi DU THU'C HIEN SANG CHE

Cac quy trinh thi nghiém céc hop chét cua sang ché dugc trinh bay dudi ddy. Thuc
hién tinh ché LC-MS didu ché dbi voi mot s6 hop chét didu ché trén cac hé thong phéan doan
theo khdi Waters. Su sép xép, quy trinh va phin mém didu khién thiét bi co s& cho hoat dong
cuahé théng da dugc mo ta chi tiét trong tai liéu. Xem, vi du “Two-Pump At Column Dilution
Configuration for Preparative LC-MS” (Hai bom trong cAu hinh pha loang c6t cho LC-MS
didu ché), K. Blom, J. Combi. Chem. (Tap chi hoa hoc t6 hop), 4, 295 (2002); “Optimizing
Preparative LC-MS Configurations and Methods for Parallel Synthesis Purification” (“Téiuu
héa cAu hinh LC-MS diéu ché va C4c phwong phap tinh ché tong hop song song™), K. Blom,
R. Sparks, J. Doughty, G. Everlof, T. Haque, A. Combs, J. Combi. Chem. (Tap chi héa hoc
16 hop), 5, 670 (2003); va “Preparative LC-MS Purification: Improved Compound Specific
Method Optimization” (“Tinh ché& LC-MS didu ché: Téi uu hoa phuong phap theo hop chét
nang cao”), K. Blom, B. Glass, R. Sparks, A. Combs, J. Combi. Chem. (Tap chi héa hoc 16
hop), 6, 874-883 (2004). Cac hop chat dugc tach thuong trdi qua khéi phd sic ky léng
(LCMS) phan tich dé kiém tra do tinh khiét trong céc didu kién sau: Thiét bi; Agilent 1100
series, LC/MSD, Cot: Waters Sunfire™ Cig ¢& hat 5 pm, 2,1 x 5,0 mm, Dung dich dém: pha
dong A: TFA 0,025 % trong nudce va pha dong B: axetonitril; gradien 2 % dén 80 % B trong
3 phut v6i luu luong 2,0 mL/phat.

Mbt sb hop chét dugc didu ché cling dugc tach trong pham vi diéu ché bang sic ly
16ng hiéu nang cao pha dao (RP-HPLC) v6i diu do MS hodc séc ky nhanh (silica gel) nhu
duoc trinh bay trong cac Vi du. Cac didu kién cot sic Iy 16ng hiéu ning cao pha dao (RP-

HPLC) diéu ché dién hinh nhu sau:

-73-



33295

tinh ché pH = 2: Waters Sunfire™ Cjg ¢& hat 5 pm, cot 19 x 100 mm, rira gidi véi
pha dong A: TFA 0,1 % (axit trifloaxetic) trong nude va pha dong B: axetonitril; luu lugng
12 30 mL/phut, gradien tach dugc t8i wu cho timg hop chét bang cach st dung quy trinh T6i
uu héa phuong phap theo hop chét cu thé nhu duge mo ta trong tai liéu [xem “Preparative
LCMS Purification: Improved Compound Specific Method Optimization” (“Tinh ché LC-
MS didu ché: Téi vu hoa phuong phap theo hop chit ning cao”), K. Blom, B. Glass, R.
Sparks, A. Combs, J. Comb. Chem. (Tap chi héa hoc 16 hop), 6, 874-883 (2004). Thong
thudng, Iwu lugng st dung véi ¢ot 30 x 100 mm 1a 60 mL/phut.

tinh ché pH = 10: Waters XBridge Cis ¢& hat 5 pm, cot 19 x 100 mm, rira gidi voi pha
dong A: NHsOH 0,15 % trong nudc va pha dong B: axetonitril; luu luong 1a 30 mL/phit,
gradien tach dugc t81 wu cho ting hop chét bang cach st dung quy trinh Tbi wu hoa phuong
phép theo hop chét cu thé nhu dugc md ta trong tai ligu [xem “Preparative LCMS Purification:
Improved Compound Specific Method Optimization” (“Tinh ché LC-MS didu ché: Tbi wu
hoa phuong phép theo hop chit nang cao”), K. Blom, B. Glass, R. Sparks, A. Combs, J.
Comb. Chem. (Tap chi hda hoc 16 hop), 6, 874-883 (2004). Thong thuong, luu luvong st dung
v6i cot 30 x 100 mm 1a 60 mL/phit.

Vidul
6'-(5-amino-2—mety1pheny1)-2'—(2,6-diﬂo-3,S-dimetoxyphenyl)-l'H-spiro[xyclopropan-
1,4'-[2,7]naphtyridin]-3'(2'H)-on

o
F
0
~
0 N
F 2
N NH,

Budée 1: 4,6-diclonicotinaldehyt
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Dung dich duoc khudy 2,4-diclo-5-carbetoxypyridin (10,0 g, 45,4 mmol) trong
metylen clorua (100,0 mL), dugc thém diisobutyl nhom hydrua trong metylen clorua
(50,0 mL, 1,0 M, 50,0 mmol) tung giot & -78 °C. Sau 2 gio, phan tmg duoc dép t4t b%mg dung
dich mudi Rochelle bdo hoa. Sau khi khuéy trong 12 gio, dung dich chira nudc dugce tach
chiét véi DCM (3x150 mL). Hbn hop céc 16p hitu co duge lam kho trén NaxSOs4 va duge ¢o
dic trong chdn khong dé tao aldehyt thod (7,51 g, 42,9 mmol), dugc st dung truc tiép ma
khong cin tinh ché thém trong budc tiép theo. LC-MS duge tinh cho CsH4CLLNO [M-+H]*
m/z: 176,0; tim dugc 176,0.

Buée 2: N-[(4,6-diclopyridin-3-y))metyl]-2, 6-diflo-3,5-dimetoxyanilin

O/
F
~o NH Cl
F N

| N el

Dung dich dugc khqu 2,6-diflo-3,5-dimetoxyanilin (9,03 g, 47,7 mmol), natri
triaxetoxyborohydrua (38,0 g, 180 mmol) trong metylen clorua (60 mL) / axit trifloaxetic (30,
mL) duogc bd sung 4,6-diclonicotinaldehyt (8,00 g, 45,5 mmol) theo ting phan nhé & nhiét do
phong. Sau 1 gio, cac chét d& bay hoi bi loai bo trong chdn khong va NaHCOs chira nu6c bao
hoa (200 mL) dugc thém vao. Hon hop thu duge duge tach chiét véi DCM (3 x 150 mL). Cac
16p hitu co dugc két hop, lam kho trén Na;SOs, va dugc cd dic. Can dugce tinh ché trén silica
gel (rira gidi v6i 0 dén 0-40 % EtOAc trong hexan) dé thu dugc san phém mong mudn (15,0 g).
LC-MS duoc tinh cho C1aHi3ChLEF2N202 [M+H]" m/z: 349,0; tim duoc 349,1.

Buée 3: etyl 3-[[ (4,6—diclopyridz'n-3-yl)melyl](2,6—diﬂo-3,5- dimetoxyphenyl)amino] ~ -3-

oxopropanoat
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Dung dich duoc khudy N—[(4,6-diclopyridin-3-yl)metyl]-2,6—diﬂo-3,5-dimetoxyanilin
(3,50 g, 10,0. mmol) trong tetrahydrofuran (20 mL) dugc bd sung NaH (60 % w/w trong dau
khoéang, 421 mg, 10,5 mmol) & nhi¢t do phong. Sau 10 phut, etyl malonyl clorua (1,92 mL,
15,0 mmol) dugc bd sung timg giot. Sau 1 gio nira, phan ung bi dép tit bang NH4Cl chira
nuée bao hoa, va duoe tach chiét voi DCM (3x100 mL). Céc 16p hitu co duge két hop, lam
Kkho trén NaaSOu, va duge ¢d dic. Cin dugc tinh ché trén silica gel (rira giai v6i 0 dén 0-35 %
EtOAc trong hexan) dé thu duoc san phém mong muén (4,20 g, 9,1 mmol). LC-MS duogc tinh
cho C1sH1sCLF2N20s [M+H]" m/z: 463,1; tim duge 463,1.

Buée 4: etyl 6-clo-2-(2,6-diflo-3,5 -dimetoxyphenyl)-3-oxo0-1,2,3, 4-tetrahydro-2,7-

7
F
~o N o™
F AN
| .
N “Cl

Dung dich dugc khudy etyl 3-[[(4,6-diclopyridin-3-yl)metyl](2,6-diﬂo—3,5-
dimetoxyphenyl)amino]-3-oxopropanoat (1,50 g, 3,24 mmol) trong DMF (15 mL) dugc bd

naphtyridin-4-carboxylat

sung NaH (60 % w/w trong diu khoéang, 337 mg, 8,42 mmol) & nhiét d6 phong. Hon hop thu
duoc sau do dugce gia nhiét dén 110 °C. Sau 5 gi0, phan ung dugc lam mat xuéng nhiét do
phong, va NH4Cl chira nude bdo hoa (50 mL) dugc thém vao dé tao két tia. Sau khi loc, chét
rén duoc lam kho trong chdn khong 8 tao san phdm déng vong thd (0,95 g, 2,23 mmol). LC-
MS duoc tinh cho C19H1sCIF2N20s [M+H]" m/z: 427,1; tim duoc 427,0.

Bude 5: 6-clo-2-(2,6-diflo-3,5-dimetoxyphenyl)-1, 2-dihydro-2, 7-naphtyridin-3(4H)-on
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Dung dich duoc khqu etyl 6-clo-2-(2,6-diﬂo-3,5-dimetoxypheny1)-3-oxo-1,2,3,4-
tetrahydro-2,7- naphtyridin-4-carboxylat (0,95 g, 2,23 mmol) trong 1,4-dioxan (5 mL) dugc bd
sung hydro clorua (4,0 M trong dioxan, 2 mL, 8 mmol) & nhiét 4o phong. Hon hop thu duge
dugc gia nhiét dén 100 °C. Sau 4 gid, phan Gmg dugc lam mat xudng nhiét do phong, duge dap
tht bing NaHCO; chira nuée bdo hoa, va dugc tach chiét véi DCM (3x100 mL). Cac 16p hitu
co dugc két hop, 1am kho trén NaxSOs, va duge cd dic. Can dugce tinh ché trén silica gel (rira
gidi v6i 0 dén 0-30 % EtOAc trong DCM) @ thu duoc san phAm mong muén (0,75 g,
2,12 mmol). LC-MS dugc tinh cho CisH14CIF2N203 [M+H]* m/z: 355,1; tim dugc 355,1.

Buée 6: 6'-clo-2'-(2,6-diflo-3,5-dimetoxyphenyl)-1',2 "_dihydro-3'H-spiro[xyclopropan-

1,4'-[2,7]naphtyridin]-3"-on
e
F
~o° i :N
| N el

Dung dich dugc khuéy 6-clo-2-(2,6-diﬂo-3,S—dimetoxyphenyl)-1,4—dihydr0-2,7-
naphtyridin-3(2H)-on (1,50 g, 4,23 mmol) trong DMF (10 mL) duoc bd sung xesi cacbonat
(3,03 g, 9,30 mmol) va 1-bromo-2-clo-etan (701 pL, 8,46 mmol) mot cach tudn tu & nhiét
d6 phong. Sau 5 gio, phan tng bi dap t4t bang NH4Cl chira nu6c bao hoa, va dugce tach chiét
v6i DCM (3%75 mL). Céc 16p hitu co duge két hop, 1am kho trén Na>SO4, va duoc co dic.
Cian dugc tinh ché trén silica gel (rua giai véi 0 dén 0-50 % EtOAc trong hexan) dé thu dugc
san pham mong muén (1,20 g, 3,15 mmol). LC-MS dugc tinh cho C1sH16CIF2N203 [M+H]"
m/z: 381,1; tim dugc 381,1.
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Bude 7:6'-(5-amino-2-metylphenyl)-2'-(2,6-diflo-3,5 -dimetoxyphenyl)-1'H-
spiro[xyclopropan-1,4'-[2,7naphtyridin]-3 '(2'H)-on
Hoén hop 6°-clo-2’-(2,6-diflo-3,5-dimetoxyphenyl)-1° ,2’-dihydro-3"H-

spiro[xyclopropan-1,4’-[2,7|naphtyridin]-3’-on (30,0 mg, 0,0788 mmol), axit (5-amino-2-
metylphenyl)boronic (17,8 mg, 0,118 mmol), natri cacbonat (18,4 mg, 0,173 mmol), va[l,1'-
bis(di—xyclohexylphosphino)feroxen]diclopaladi(II) (3,0 mg, 0,0039 mmol) trong ruqu zeri-
butyl (3,0 mL) / nudc (3,0 mL) duge khudy va gia nhiét & 90 °C. Sau 2 gio0, hdn hop phéan
ung bi dap tat bang NH4Cl chita nude bao hoa, duge chiét xuit bang metylen clorua. Hon hop
cac 16p hitu co dugce 1am kho trén NaxSO4, duoc loc, va dugc cd déc dén khi kho trong didu
kién &p sudt giam. San phim thd dugc tinh ché trén HPLC didu ché (pH = 2,
axetonitril/nudc+TFA) dé tao ra sén phim mong mudn (22 mg) 1a mubi TFA cta n6. LC-MS

duoc tinh cho CasHaaF2N303 [M+H]"m/z: 452,2; tim dugc 452,2.

Vidu?2
6'-(5-amino-4—ﬂo-2-metylphenyl)—2’-(2,6—diﬂo-3,5-dimetoxyphenyl)-l'H-spiro[xyclopropan-
1,4'-[2,7]naphtyridin]-3'(2"H)-on

~N
F
0
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Hop chat nay dugc didu ché bang cach st dung céac quy trinh tuong tu nhu cac quy
trinh trong Vi du 1, buéc 7, v6i 2-ﬂo—4-mety1-5-(4,4,5,5-tetramety1-1,3,2-dioxabor01an-2-
yDanilin thay thé axit (5-amino-2-metylphenyl)boronic. LCMS duogc tinh cho
C,sH3F3N303 [M+H]" m/z: 470,2; Tim duge: 470,2.

Vi du 3:
4-amino-2-(2’~(2,6-diflo-3,5-dimetoxyphenyl)-3 ’_ox0-2’,3’-dihydro-1"H-spiro[xyclopropan-

1,4°-[2,7]naphtyridin]-6’-yl)benzonitril
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Hop chét nay duoc didu ché bang cach st dung cac quy trinh tuong tu nhu cac quy
trinh trong Vi du 1, budc 7, vai 4-amino-2—(4,4,5,S—tetrametyl-1,3,2-dioxabor01an-2-
yl)benzonitril thay thé axit (5-amino-2-metylphenyl)boronic. LCMS duoc tinh cho
CosHy 1 FaN4O3 [M+H]" m/z: 463,2; Tim dugc: 463,2.

Vidu4
6'-(5-aminopyridin-3-y1)-2'-(2,6-diflo-3,5 -dimetoxyphenyl)-1'H-spiro[xyclopropan-1 A4'-
[2,7]naphtyridin]-3'(2'H)-on

Buoc 1: N-(5-(2°-(2,6-diflo-3,5 -dimetoxyphenyl)-3-oxo0-2’,3 -dihydro-1 'H-
spiro[xyclopropan-1,4"-[2, 7 Jnaphtyridin]-6 yl)pyridin-3-yl)axetamit
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Hop chét nay duoc didu ché bang cach st dung cac quy trinh tuong tu nhu cac quy
trinh trong vi du 1, budc 7, v6i N-[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2—y1)pyridin—3-
yllaxetamit thay thé axit (5-amino-2-metylphenyl)boronic. LCMS dugc tinh cho
CasHp3FaN4Og [M+H]" m/z: 481,2; Tim dugc: 481,2.

Buoc 2: 6'-(5-aminopyridin-3-yl)-2'-(2,6-diflo-3,5 -dimetoxyphenyl)-1'H-
spiro[xyclopropan-1,4"-[2, 7 naphtyridin]-3'(2'H)-on

Dung dich dugc khudy N—{5-[2’—(2,6-diﬂo-3,5-dimet0xypheny1)-3’-0X0-2’,3’—
dihydro-1"H-spiro[xyclopropan-1,4’ -[2,7]naphtyridin]-6’-yl]pyridin-3-
y1}axetamit (0,048 g, 0,10 mmol) trong etanol (3,0 mL) dugc bd sung kali hydroxit (2,0 M
trong nude, 0,15 mL, 0,30 mmol) & nhiét do phong. Hon hop thu duge dugc gia nhiét dén
60 °C qua dém. Phan tmg bi dép tat bang NH4Cl chira nu¢c bdo hoa va cac chét d& bay hoi
bi loai bo trong diéu kién 4p suét giam. Can duoc hoa tan trong metylen clorua va dugc rua
bang NH4Cl chtra nu6e bao hoa. Lép hitu co duge 1am kho trén NaxSOys, dugc loc, va dugc
¢6 dic dén khi kho trong diéu kién 4p sudt giam. San pham thd dugc tinh ché trén HPLC diéu
ché (pH = 2, axetonitril/nudc+TFA) dé tao san pham mong mudn (26 mg) 1a mudi TFA cua

n6, LCMS duogc tinh cho Ca3H21FaN4O3 (M+H)" mv/z :439,2; Tim duoc: 439,2.

Vidus
2'-(2,6-diflo-3,5 _dimetoxyphenyl)-6'-(5-flopyridin-3-yl)-1 'H-spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on
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Hop chét nay dugce didu ché biang cach st dung cac quy trinh tuong tw nhu cac quy trinh
trong Vi du 1, budc 7, véi axit (5-flopyridin-3-yl)boronic  thay thé axit (5-amino-2-
metylphenyl)boronic. LCMS dugc tinh cho C23H19F3N30; [M+H]" m/z: 442,1; Tim dugc: 442,2.
Vidub6
2'-(2,6—diﬂ0-3,5-dimetoxyphenyl)-6'-(5-morpholinopyridin-3-yl)-1'H-spir0[xyclopropan-
1,4'-[2,7]naphtyridin]-3'(2'H)-on

Hop chét nay duoc diéu ché bang cach st dung cac quy trinh twong & nhu cic quy trinh
trong vi du 1, budc 7, vl 4—[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan—Z-yl)pyridin-3-
ylJmorpholin thay thé axit (5-amino-2-metylphenyl)boronic. LCMS dugc tinh cho C27H27F2N4O4
[M+H]" m/z: 509,2; Tim duge: 509,2.

Vidu7
6'-(5-amino-Z-metylpyridin-3-yl)-2'-(2,6-diﬂo-3,S-dimetoxyphenyl)-l'H-spiro[xyclopropan-
1,4'-[2,7]naphtyridin]-3'(2'H)-on

Buéce 1: 6-metyl-5-(4,4,5,5-tetrametyl-1,3, 2-dioxaborolan-2-yl)pyridin-3-amin
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Hdn hop dugc khudy 5-bromo-6-metylpyridin-3-amin (0,100 g, 0,535 mmol),
4,4,5,5,4’,4’,5’,5’-octametyl-[2,2’]bi[[1,3,2]di0xaborolanyl] (0,136 g, 0,535 mmol), [1,1°-
bis(diphenylphosphino)feroxen]diclopaladi(II) tao phirc voéi diclometan (1:1) (42 mg,
0,051 mmol), va kali axetat (0,150 g, 1,53 mmol) trong 1,4-dioxan (5,0 mL) dugc gia nhiét
& 110 °C. Sau 2 gio, phan g bi ddp tht bing NH4Cl chira nuée béo hoa va duge tach chiét
béng DCM (3x30 mL). Cac 1op hitu co duge két hop, 1am kho trén Na>SOs4, va dugc co dic.
Séan pham tho dugc phan 1ap duge st dung truc tiép trong budc tiép theo ma khong can phai
tinh ché thém.

Budce 2: 6'"-(5-amino-2-metylpyridin-3-yl)-2'-(2, 6-diflo-3,5-dimetoxyphenyl)-1'H-
spiro[xyclopropan-1,4'-[2, 7 Jnaphtyridin]-3'(2'H)-on

Hop chat nay dugc didu ché bing cach st dung céc quy trinh tuong nhu céc quy
trinh trong vi du 1, budc 7, Vol 6-metyl-5-(4,4,5,S—tetrametyl-1,3,2-dioxab0rolan-2—
yl)pyridin-3-amin thay thé axit (5-amino-2-metylphenyl)boronic. LCMS dugc tinh cho
CaaHa3FaN4O3 [M+H]" m/z: 453,2; Tim duge: 453,2.

Vidu8
5-(2°-(2,6-diflo-3,5-dimetoxyphenyl)-3’ -0x0-2’,3’-dihydro-1"H-spiro[xyclopropan-1,4°-
[2,7]naphtyridin]-6’ -yl)nicotinonitril

Hop chit nay dugc didu ché bing cach st dung cac quy trinh tuong tu nhu cac quy

trinh trong Vi du 7, Budc 1 dén budc 2, v6i S-bromonicotinonitril thay thé 5-bromo-6-
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metylpyridin-3-amin trong buée 1. LCMS dugc tinh cho CasH19F2N4O3 [M+H]" m/z: 449,1;
Tim dugc: 449,1.

Vidu9
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(pyridin-3 -yl)-1'H-spiro[xyclopropan-1,4™-
[2,7]naphtyridin]-3'(2'H)-on

Hop chét nay dugc diéu ché bang cach st dung cac quy trinh tuong tu nhu céc quy trinh
trong Vi du 1, budce 7, voi axit pyridin-3-ylboronic thay thé axit (5-amino-2-metylphenyl)boronic.
LCMS dugc tinh cho Ca3sHaoF2N303 [M+H]" m/z: 424,2; Tim duoc: 424,2.

Vidu 10
2'-(2,6-diﬂo-3,5-dimetoxyphenyl)-6’-(5-metoxypyridin-3-y1)—1'H-spiro[xyclopropan—l,4'—
[2,7]naphtyridin]-3'(2'H)-on

Hop chat nay duge didu ché bang cach st dung cic quy trinh tuong tu nhu cac quy

trinh trong Vi du 1, budc 7, véi 3-metoxy-5-(4,4,5,5-tetramety1—1,3,2-dioxaborolan—2-
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yl)pyridin thay thé axit (5-amino-2-metylphenyl)boronic. LCMS dugc tinh cho C24H22F2N30s3
[M+H]" m/z: 454,2; Tim dugc: 454,1.

Vidull
6'-(5-clopyridin-3-y1)-2'-(2,6-diflo-3,5 _dimetoxyphenyl)-1H-spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2"H)-on

Hop chét nay duoc didu ché bang cach st dung céac quy trinh tuong tu nhu cac quy
trinh trong Vi du 1, budc 7, voi 3-c10-5—(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin
thay thé axit (5-amino-2-metylphenyl)boronic. LCMS duogc tinh cho CasHisCIF2N303
[M+H]" m/z: 458,1; Tim dugc: 458,1.

Vidu 12
6'-(5-(1H-imidazol- 1-yl)pyridin-3-y1)-2'-(2,6-diflo-3 ,5-dimetoxyphenyl)-1'H-
spiro[xyclopropan-1,4'- [2,7]naphtyridin]-3'(2'H)-on

Hop chét nay duoc didu ché bing cach st dung cic quy trinh tuong tu nhu cac quy

trinh trong Vi du 1, budc 7, véi 3-(1H-imidazol-1-yl)-S-(4,4,5,S-tetrametyl-1,3,2-
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dioxaborolan-2-yl)pyridin thay thé axit (5-amino-2-metylphenyl)boronic. LCMS dugc tinh
cho CasH22FaNsO3 [M+H]" m/z: 490,2; Tim dugc: 490,1.

Vidu 13
2'-(2,6-diﬂ0-3,5-dimetoxyphenyl)-6'-(5-(rnorpholin—4-carbonyl)pyridin-3-yl)-l'H-
spiro[xyclopropan-1 ,4'-[2,7naphtyridin]-3'(2'H)-on

.

o)

Hop chét nay dugc didu ché bang cich stt dung cic quy trinh tuong tu nhu cac quy
trinh trong vi du 1, budc 7, voi morpholino(S-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan—2-
yl)pyridin-3-yl)metanon thay thé axit (5-amino-2-metylphenyl)boronic. LCMS duoc tinh cho
CagHo7FaN4Os [M+H]" m/z: 537,2; Tim dugce: 537.2.

Vidu 14
2'-(2,6-diﬂ0-3,5-dimetoxyphenyl)-6'-(5-(morpholinosulfonyl)pyridin-3-yl)- 1'H-
spiro[xyclopropan-1 ,4'-[2,7naphtyridin]-3'(2'H)-on

Hop chét nay dugc didu ché bang cach st dung cac quy trinh twong nhu cic quy trinh
trong vi du 1, budc 7, voi 4-(5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan—Z-yl)pyridin-3-
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ylsulfonyl)morpholin thay thé axit (5-amino-2-metylphenyl)boronic. LCMS dugc tinh cho
CoHaFaN4O6S [M+H]" m/z: 573,2; Tim duge: 573,2.

Vidu 15
N-(5-(2’-(2,6-diflo-3,5-dimetoxyphenyl)-3 -0x0-2’,3’-dihydro-1"H-spiro[xyclopropan-
1,4°-[2,7]naphtyridin]-6’-yl)pyridin-3 -yl)metansulfonamit

Hop chit nay dugc didu ché biang cach st dung cac quy trinh twong tu nhu cac quy trinh
trong vi du 1, budc 7, voi N—(S-(4,4,5,5-tetrametyl-1,3,2-dioxab0rolan-2—yl)pyridin-3-
yl)metansulfonamit thay thé axit (5-amino-2-metylphenyl)boronic. LCMS duge tinh cho
C4Ho3FaN4OsS [M+H] m/z: 517,1; Tim duge: 517.1.

Vidu 16
2'-(2,6-diflo-3,5 -dimetoxyphenyl)-6'-(5-(morpholinometyl)pyridin—3 -yl)-1'H-
spiro[xyclopropan-1 ,4'-[2,7Inaphtyridin]-3'(2'H)-on

™

0]

Bude 1: 5-(2'-(2,6-diflo-3,5 -dimetoxyphenyl)-3'-oxo-2",3'-dihydro-1 'H-spiro[xyclopropan-
1,4"-[2, 7 Inaphtyridin]-6"-yl)nicotinaldehyt
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Hop chét ndy dugc didu ché bang cach st dung cac quy trinh twong tu nhu céc quy
trinh trong Vi du 1, budc 7, voi N5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDnicotinaldehyt thay thé axit (5-amino-2-metylphenyl)boronic. LCMS dugc tinh cho
C4H0F2 N304 [M+H]Y m/z: 452,1; Tim dugc: 452,1.

Bude 2: 2"-(2,6-diflo-3,5-dimetoxyphenyl)-6"-(5 -(morpholinometyl)pyridin-3-yl)-1'H-
spiro[xyclopropan-1,4"-[2,7 [naphtyridin]-3 '(2'H)-on

Dung dich duoc khudy 5-[2'-(2,6—diﬂ0-3,5-dimet0xyphenyl)—3'-0x0-2',3‘-dihydro-
1'H—spiro[xyclopropan-l,4'—[2,7]naphtyridin]-6'-y1]nicotina1dehyt (20 mg, 0,04 mmol) va
morpholin (7,7 uL, 0,088 mmol) trong metylen clorua (5,0 mL) duoc bd sung axit axetic
(0,198 mL, 3,49 mmol) & nhiét do phong. Sau 15 phut, natri
triaxetoxyborohydrua (18,7 mg, 0,0884 mmol) duoc thém vao. Sau 1 gio nita, ph?ln dé bay
hoi bi loai bo va can dugc tinh ché trén HPLC diéu ché (pH = 2, axetonitril/nuéc+TFA) dé
tao ra san phim mong muén (10 mg) 1a mubi TFA ctia n6. LCMS dugc tinh cho

CasH2oF2N4O4 (M+H)™: m/z :523,2 Tim duge: 523,2.
Vidu 17

2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-phenyl-1 "H-spiro[xyclopropan-1,4'- [2,7naphtyridin]-
3'(2'H)-on
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Hop chét nay dugce diéu ché bang cach st dung céac quy trinh twong tu nhu cac quy trinh
trong Vi du 1, bude 7, véi axit phenylboronic thay thé axit (5-amino-2-metylphenyl)boronic.

LCMS duge tinh cho CasaHa1FaN2O3 [M+H]" m/z: 423,25 Tim duoc: 423,1.

Vidu 18
5-(2°-(2,6-diflo-3,5-dimetoxyphenyl)-3’-0x0-2,3 ’-dihydro-1"H-spiro[xyclopropan-1,4°-
[2,7]naphtyridin]-6’-yl)-N-metylpicolinamit

Hop chét nay duoc didu ché bang cach st dung cac quy trinh tuong tu nhu cac quy
trinh trong Vi du 1, bu6e 7, voi N-metyl-S-(4,4,5,5-tetramety1-1,3,2-(’1‘ioxab0rolan-2-
yl)picolinamit thay thé axit (5-amino-2-metylphenyl)boronic. LCMS dugc tinh cho
CsHp3FaN4O4 [M+H]" m/z: 481,2; Tim dugce: 481,1.

Vidu 19

4-(2'-(2,6-diflo-3,5 -dimetoxyphenyl)-3'-ox0-2',3'-dihydro-1'H-spiro [xyclopropan-1,4'-
[2,7]naphtyridin]-6'-yl)-N-metylbenzamit
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Hop chét nay duoc diéu ché bang cach s dung céc quy trinh tuong tu nhu cac quy
trinh trong Vi du 1, bude 7, v6i axit 4-(metylcarbamoyl)phenylboronic thay thé axit (5-
amino-2-metylphenyl)boronic. LCMS dugc tinh cho CasHaaF2N304 [M+H]" m/z: 480,2;
Tim duogc: 480,2.

Vidu 20
5-(2'-(2,6—diﬂo—3,5-dimetoxyphenyl)-3'-oxo-2',3'—dihydro-I'H-spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-6'-yl)picolinonitril

Hop chét nay dugc didu ché bing cach st dung cac quy trinh twong nhu céc quy
trinh trong Vi du 1, budc 7, voi 5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan—2-yl)picolinonitril
thay thé axit (5-amino-2-metylphenyl)boronic. LCMS duoc tinh cho C24H19F2N4O3 [M+H]"
m/z: 449,1; Tim dugc: 449,1.

Vidu 2l

2'-(2,6-diﬂo-3,5—dimetoxypheny1)—6'-(1,3-dimety1—1H-pyrazol-4-y1)—1‘,2'-dihydro-3’H-
spiro[xyclopropan-1,4'-[2,7 naphtyridin]-3'-on
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Hop chit nay dugc didu ché bang cach s dung cic quy trinh tuong tu nhu cic quy
trinh trong Vi du 1, Buéc 7, véi 1,3-dimetyl-4-(4,4,5,S-tetrametyl—1,3,2-dioxaborolan-2-yl)-
1H-pyrazol thay thé axit (5-amino-2-metylphenyl)boronic. LCMS duoc tinh cho
C23H2FaN4O;3 [M+H] m/z: 441,2; Tim dugc: 441,2. "H NMR (500 MHz, dmso) 8 8,36 (s,
1H), 8,22 (s, 1H), 7,06 (t, J= 8,0 Hz, 1H), 7.03 (s, 1H), 4,92 (s, 2H), 3,89 (s, 6H), 3,78 (s,
3H), 2,40 (s, 3H), 1,71-1,73 (m, 2H), 1,55-1,57 (m, 2H).

Vidu 22
3-(2,6—diﬂo-3,S-dimetoxyphenyl)-1-etyl-7—phenyl-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on

Bucce I: 7-clo-3-(2,6—diﬂo—3,5-dimet0xyphenyl)-]-elyl—3,4—dihydr0pyrido[4,3—d]pyrimidin—
2(1H)-on
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Dung dich triphosgen (344 mg, 1,16 mmol) trong CH,Cl (12 mL, 190 mmol) & 0°C
truée hét duoc bd sung pyridin (0,250 mL, 3,09 mmol). Hon hop sau d6 duoc khudy & 0 °C trong
10 phat, va dugc bd sung dung dich N-[(4,6-diclopyridin—3-y1)mety1]—2,6-diﬂ0—3,S—dimetoxy
anilin (900 mg, 2,58 mmol) trong CH2Clz (8,0 mL). Hon hgp phan ing dugc khudy & 0 °C trong
1 gio, va dugc bd sung etylamin trong THF (2,0 M, 6,4 mL, 13 mmol), sau do la N,N-
diisopropyletylamin (920 pL, 5,3 mmol). Hdn hop thu dugce sau d6 duge lam 4m dén nhiét do
phong, dugc khudy qua dém, dugc dap tit bang dung dich NaHCOs (chtra nu6c) bdo hoa, va
dugc tach chiét bing BtOAc (3 x 20 mL). Hon hop céc 16p hitu co duge lam kho trén Na;SO4 va
duge cd dic dé tao hop chét tho trung gian dugc sir dung truc tiép trong budce tiép theo.

Hop chét tho trung gian thu dugc tir bude trén trude hét duge hoa tan trong DMF
(20 mL), va dugc bd sung Cs2CO;3 (1,70 g, 5,2 mmol). Hdn hgp phan tng sau d6 dugc khudy
& 95 °C trong 5 gio cho dén khi hoan thanh, dugc lam mat dén nhiét do phong, dugc dap tt
bang nudc, va duge tich chiét bang EtOAc (3 x 20 mL). Hdn hop cac 16p hitu co duge 1am
kho trén NaxSO4 va dugce co dic. Chit thu dugce dugc loc qua séc ky cot (25 % dén 55 %
EtOAc trong hexan) dé tao ra san pham 1a chét rin mau vang nhat. LC-MS dugc tinh cho

C17H17CIF2N303 [M+H]" m/z: 384,1; tim dugce 384,1.

Buéce 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 _etyl-7-phenyl-3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on
Hon hop 7-clo-3-(2,6-diflo-3,5-dimetoxyphenyl)- 1-etyl-3,4-dihydropyrido

[4,3-d]pyrimidin-2(1H)-on (35,0 mg, 0,0912 mmol), natri cacbonat (19,3 mg, 0,18 mmol),
axit phenylboronic (16,7 mg, 0,14 mmol), va Pd-127 (6,9 mg, 0,0091 mmol) trong ruou tert-
butyl (1,0 mL) va nude (1,0 mL) trude hét dugc loai khi bang nito, va sau do dugc khudy va
gia nhiét & 90 °C trong 3 gio. Hdn hop thu duge sau d6 duge lam mét dén nhiét do phong,
duoc pha lodng v6i nudc, va dugc tach chiét bang FtOAc (3 x 1,5 mL). Hdn hop cac 16p hitu
co duogc lam kho trén NaxSO4 va duge cd dic. Sau do chét thu duogc dugce tinh ché qua LC/MS
didu ché pH 2 (MeCN/nudce v6i TFA) dé tao ra san pham la chit rin mau tring (mubdi TFA).
LC/MS dugc tinh cho C23H22F2N303 [M+H]"'m/z: 426,2; tim duoc 426,1.

Vidu?23
3-(2,6—diﬂo—3,S-dimetoxyphenyl)-1-etyl-7-(pyridin—3-yl)-3,4-dihydropyrido [4,3-d]pyrimidin-
2(1H)-on
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Hop chét nay dugce didu ché biang cach sir dung cac quy trinh tuong tu nhu cac quy trinh
trong Vi du 22, budc 2, v6i 3-(4,4,5,5-tetrametyl—1,3,2—dioxaborolan—2—yl)pyrid'1n, thay thé axit
phenylboronic. LC/MS dugc tinh cho CpH21FaN4O3 [M+H]" m/z: 427,2; Tim dugec: 427,1.

Vidu 24
5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo- 1,2,3 4-tetrahydropyrido[4,3-d]pyrimidin-7-
yl)-N-metylpicolinamit

Hop chit nay dugc didu ché bang cach st dung cac quy trinh tuong tu nhu cac quy
trinh trong Vi du 21, bude 2, véi N-metyl-5-(4,4,5,5-tetramety1—1,3,2-dioxab0rolan-2-
yl)picolinamit thay thé axit phenyl boronic. LC/MS dugc tinh cho Ca4H24F2NsO4 [M+H]"
m/z: 484,2; Tim duogc: 484,1.

Vidu 25

(S)-1-(4-(3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-l-etyl-2-0xo-1,2,3,4-tetrahydropyrido[4,3—
d]pyrimidin-7-yl)benzyl)pyrolidin—3-carbonitril
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Hop chét nay dugc diéu ché bang cach st dung cac quy trinh twong tir nhu cac quy trinh
trong Vi du 22, Budc 2, voi (S)-1-(4—(4,4,5,5-tetrametyl—1,3,2-dioxaborolan-2-
yl)benzyl)pyrolidin-3-carbonitril - thay thé axit phenyl boronic. LC/MS duge tinh cho
CaoH30F2N505 [M+H]" m/z: 534,2; Tim dugc: 534,2.

Vidu 26
2-(5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo- 1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-
7-yl)pyridin-2-yl)-2-metylpropannitril

F

0O

\O N/U\N/\
7
X

Hop chit nay dugc didu ché bang cach sir dung cc quy trinh tuong tu nhu cac quy
trinh trong Vi du 22, Buéc 2, voi 2-metyl-2-(5-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyridin-2-yl)propannitril thay thé axit phenyl boronic. LC/MS dugec tinh cho Ca6Ha26F2N503
[M+H]" m/z: 494,2; Tim dugc: 494.2.

Vi du 27

1-(5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo- 1,2,3 4-tetrahydropyrido[4,3-d]pyrimidin-
7-yl)pyridin-2-yl)xyclobutancarbonitril
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Hop chét nay dugc diéu ché bing cach st dung cac quy trinh tuong ty nhu cac quy
trinh trong Vi du 22, Budc 2, v6i 1-(5-(4,4,5,5-tetrametyl-1,3,2—dioxaborolan-2-yl)pyridin-2-
yl)xyclobutancarbonitril thay thé axit phenyl boronic. LC/MS dugc tinh cho Ca7Ha6FaNsO3
[M+H]" m/z: 506,2; Tim dugc: 506,2. 'H NMR (600 MHz, DMSO) 8 9,34 — 9,32 (m, 1H),
8,55 (dd, J = 8,2, 2,4 Hz, 1H), 8,46 (s, 1H), 7,78 — 7,74 (m, 1H), 7,70 (s, 1H), 7,07 (t, J =
8,1 Hz, 1H), 4,85 (s, 2H), 4,06 (q, J = 6,8 Hz, 2H), 3,91 (s, 6H), 2,87 — 2,80 (m, 2H), 2,79 —
2,73 (m, 2H), 2,35 — 2,26 (m, 1H), 2,13 - 2,05 (m, 1H), 1,23 (t, J=17,0 Hz, 3H).

Vidu 28
3-(7-(6-(1-xyanoxyclobutyl)pyridin-3-yl)-1-etyl-2-oxo- 1,2-dihydropyrido[4,3-
d]pyrimidin-3(4H)-yl)-2-flo-5 -metoxy-N-metylbenzamit

OMe

Bude 1: Axit 3-bromo-2-flo-5-iodobenzoic

HO

Br
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Hdn hop axit 3-bromo-2-flobenzoic (1,50 g, 6,85 mmol) trong axit sulfuric
(5,0 mL) ¢ 0 °C duoc bd sung N-iodosuxinimit (1,62 g, 7,19 mmol) theo tung phéan. Hon
hop thu dugc dugc lam 4m dén nhiét @0 phong, va dugc lién tuc khudy trong 3 gio. Hbén
hop phan ung sau d6 duge dép t4t bang nudc lanh, va két tia duge thu bang céach loc, duge
rira bang nude lanh, va dugce lam kho trong chan khong dé tao san pham 1a chét rin mau
trang, dugc s dung truc tiép trong budc tiép theo (2,36 g, 91 %). LC-MS dugce tinh cho
C;H4BrF10; [M+H]" m/z: 344.8; tim dugc 344.7.
Buéc 2: Axit 3-bromo-2-flo-5-hydroxybenzoic

HO ort

Br

Hon hgp axit 3_bromo-2-flo-5-iodobenzoic (2,15 g, 6,23 mmol), ddng(I) oxit
(130 mg, 0,94 mmol), va NaOH (1,25 g, 31,2 mmol) trong nudc (20 mL) duogc khudy &
100 °C qua dém. Lam mat hdn hop phan Gng dén nhiét do phong va loc. Dung dich loc dugc
axit hoa bang 2M HCI (chta nudce) dén khi dat ~pH 1, va duoc tach chiét bang EtOAc. Hén
hop céc 16p hitu co duge lam khd trén NaySO4 va dugce co dic dé tao san phém 1a chéit rén
mau vang, dugc su dung truc tiép trong budc tiép theo (1,41 g, 96 %). LC-MS duogc tinh
cho C7HsBrFO3 [M+H]" m/z: 234,9; tim dugc 234.9.

Bueée 3: metyl 3-bromo-2-flo-5-metoxybenzoat

MeO OMe

Br
Hon hop axit 3-bromo-2-flo-5-hydroxybenzoic (4,88 g, 20,8 mmol) trong N,N-

dmetylformamit (20 mL) & nhiét d6 phong trude hét duoc bd sung K2COs (8,60 g, 62,3 mmol),
sau d6 1a Mel (2,84 mL, 45,6 mmol). Hon hop phan tmg dugc khuéy & 80 °C trong 1 gid, dugc
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lam mat dén nhiét do phong, dugc dap tit bang nude, va dugc tach chiét bang EtOAc. Hon hop
cac 16p hitu co duoc lam kho trén NazSO04, duoc loc va dugce ¢d dic. Sau do chét thd dugc tinh
ché str dung sic ky cot (0 % dén 30 % EtOAc trong hexan) dé tao ra san pham 13 chit rdn mau

vang (4,87 g, 89 %). LC-MS dugc tinh cho CoHoBrFO; [M-+H]" m/z: 263,0; tim dugc 263,0.

Burée 4: 3-bromo-2-flo-5-metoxy-N-metylbenzamit

~ OMe

Iz

Br

Hon hop metyl 3-bromo-2-flo-5 -metoxybenzoat (200 mg, 0,76 mmol) trong metanol
(7,5 mL)/nuéce (2,5 mL) ¢ nhiét do phong dugc bd sung NaOH (152 mg, 3,80 mmol). Hon
hgp phan tng dugc khudy & nhiét do phong trong 2 gid, va duge bd sung 1,0 M HCI trong
nudce (4,56 mL, 4,56 mmol). Hén hop thu duge dugc tach chiét béng EtOAc, va hdn hop
céc 16p hitu co duoc lam kho trén Na»S0s, dugc loc va duge cd dac dé tao hop chét trung
gian axit carboxylic, dugc sir dung truc tiép trong budc tiép theo.

Axit carboxylic thu dugc tir bude trude duge cho hoa tan trong CH2Cly (7,5 mL), va
duoc bd sung tudn tu thubc thit BOP (404 mg, 0,912 mmol), 2,0 M Metylamin trong THF
(1,52 mL, 3,04 mmol), va Et;N (0,424 mL, 3,04 mmol). Hon hgp phan ung dugc khuéy & nhiét
d6 phong trong 3 gid trude khi bi dap tit bang nudc, va duge tach chiét véi CH2Clz. Hon hop
cac 16p hitu co duge lam khd trén Na»SOs, duge loc va duge cd dic. Sau do can dugc tinh ché
bang sic ky cot (0 % dén 50 % EtOAc trong hexan) aé tao ra san phém 14 chét rin mau tring.

LC-MS duoc tinh cho CoH10BrFNO2 [M+H]" m/z: 262,0; tim duoc 262,0.

Buwéc 5: 3-amino-2-flo-5-metoxy-N-metylbenzamit

~ OMe

Iz

NH,
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Hon hop 3-bromo-2-flo-5-metoxy-N-metylbenzamit (205 mg, 0,78 mmol),
benzophenone imin (157 pL, 0,94 mmol), (9,9-dimetyl-9H-xanten-4, 5-
diyl)bis(diphenylphosphin) (45 mg, 0,078 mmol), tris(dibenzylidenaxeton)dipaladi(0)
(36 mg, 0,039 mmol), va Cs2CO3 (381 mg, 1,17 mmol) trong 1,4-dioxan (3,0 mL) duoc thdi
bang nito, va dugc khudy & 95 °C trong 24 gio. Hdn hop phan tmg sau d6 dugc 1am mat
dén nhiét do phong, dugc pha lodng v6i nudc, va dugc tach chiét béng EtOAc. Hon hop céc
16p hitu co duge lam kho trén Na2S0s, duoce loc va duge cd dic. Cin duge tinh ché béng
sdc ky cot (25 % dén 55 % EtOAc trong hexan) dé tao ra hop chét trung gian imin, dugc st
dung truc tiép trong budce tiép theo.

Hop chét trung gian imin thu duge ti buéc trude duge cho hoa tan trong THF
(3,0 mL), va dugc bd sung 1,0 M HCI trong nuée (1,0 mL, 1,0 mmol). Hon hop phan Gng
duoc khudy & nhiét do phong trong 1 gio, dugc trung hoa bang dung dich NaHCO3 béo hoa,
va dugc tach chiét véi EtOAc. Hon hop céc 16p hitu co duge lam kho trén NaxSOs, dugce
loc va dugc ¢d ddc. Sau do cdn duge tinh ché bang sdc ky cot (0 % dén 10 % MeOH/CH2Cly)
dé tao ra san pham 1a chét rén mau vang (132 mg, 85 % qua hai budc). LC-MS dugc tinh
cho CoH12FN202 [M+H]" m/z: 199,1; tim dugc 199,1.

Buée 6: 3-({[6-clo-4-(etylamino)pyridin-3 -yl]metyl}amino)-Z—ﬂo-5-metoxy—N—metylbenzamit

OMe

0
NH HNT

_NH F N
P

N Cl

Dung dich 3-amino-2-flo-5-metoxy-N-metylbenzamit (132 mg, 0,66 mmol) va 6-clo-4-
(etylamino)nicotinaldehyt (147 mg, 0,80 mmol) trong CH2Cly (3,0 mL) & nhiét do phong trude
tién dugc bd sung axit trifloaxetic (1,0 mL). Khudy hén hop thu duge 6 nhiét do phong trong 15
phut. NaBH(OAc)3 (211 mg, 1,00 mmol) dugc thém vao theo bbn ph?m trong khoang thoi gian
2 git. Hon hop phan tmg sau d6 dugc khudy & nhiét do phong trong 1 gio nita trudce khi bi dap
tét bang dung dich NaHCOj3 bao hoa, va duogc tach chiét véi EtOAc. Hon hop céc 16p hiru co

duoc lam khd trén NazSOs, duge loc va dugc ¢d ddc. Sau do chét thé dugc tinh ché st dung sic
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ky cot (0 % dén 60 % EtOAc trong hexan) dé tao ra san phém 13 chét rén mau vang (171 mg,
70 %). LC-MS dugc tinh cho C17H21CIFNO; [M+H]" m/z: 367,1; tim duoc 367,1.

Buée 7:  3-(7-clo-1-etyl-2-oxo-1, 2-dihydropyrido[4, 3-dJpyrimidin-3(4H)-yl)-2-flo-5-

metoxy-N-metylbenzamit

OMe

Dung dich 3-({[6-clo- 4-(etylamino)pyridin-3- -ylJmetyl}amino)-2-flo-5-metoxy- -N-
metylbenzamit (131 mg, 0,36 mmol) trong THF (5,0 mL) & nhiét dd phong dugc bd sung
EtsN (200 uL, 1,4 mmol), sau do la triphosgen (85 mg, 0,28 mmol) trong THF (1,0 mL).
Khudy hdn hop phan tng & nhiét do trong phong trong 2 gid. Sau do6 1,0 M NaOH trong
nuée (1,4 mL, 1,4 mmol) dugc thém vao va hon hop thu dugc dugc khudy trong mot gio
nita trude khi duogc tach chiét véi EtOAc. Hdn hop céc 16p hitu co duge lam kho trén
Na»SOq, duoc loc va duge cd dac. Can dugc tinh ché sir dung séc ky cot (0 %-50 % EtOAc
trong hexan) dé tao ra san phim la dau khong mau (137 mg, 98 %). LC-MS dugec tinh cho
C1sH19CIFN4O3 [M+H]" m/z: 393,1; tim dugc 393,1.

Budce 8: 3-(7-(6-(1 ~xyanoxyclobutyl)pyridin-3-yl)-1 —etyl-2-oxo-1,2-dihydropyrido[4,3-
d]pyrimidin-3(4H)-yl)-2-flo-5 -metoxy-N-metylbenzamit
Hdn hop 3-(7-clo-1-etyl-2-oxo-1 ,4-dihydr0pyrido[4,3-d]pyrirnidin—3(2H)—yl)-2-ﬂo-5-

metoxy-N-metylbenzamit (20 mg, 0,051 mmol), [1,1"-bis(di-
xyclohexylphosphino)feroxen]diclopaladi(H) (7,7mg, 0,010 mmol), NaCO; (11 mg,
0,10 mmol), va 1-[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2—y1)pyridin-2—

yl]xyclobutancarbonitril (22 mg, 0,076 mmol) trong nude (1,0 mL)/t-BuOH (1,0 mL) dugc thdi
bang nito, va dugc khudy & 100 °C trong 3 gio. Hdn hop phén tmg dugc lam mat dén nhiét do
phong, va dugc tach chiét bang EtOAc. Hdn hop cac 16p hitu co duge ¢d dac, va duogc tinh ché

trén HPLC diéu ché (pH =2, axetonitril/nudc+TFA) dé tao ra san phim 1a chét rén mau tréng
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(muéi TFA). LC-MS duogc tinh cho C2sH2sFNsO3 [M+H]" m/z: 515,2; tim dugc 5 15,2. 'HNMR
(400 MHz, DMSO) § 9,34 (d, /= 1,7 Hz, 1H), 8,56 (dd, J= 8.3, 2,3 Hz, 1H), 8,45 (s, 1H), 8,27
(s, 1H), 7,73 (d, J= 8,2 Hz, 1H), 7,67 (s, 1H), 7,26 (dd, J= 5,9, 3,2 Hz, 1H), 7,07 (dd, /= 4.9,
3,3 Hz, 1H), 4,87 (s, 3H), 4,05 (q, J= 6,7 Hz, 2H), 3,79 (s, 3H), 2,89 — 2,66 (m, 6H), 2,35 - 2,21
(m, 1H), 2,09 (ddd, J= 20,4, 9,0, 5,4 Hz, 1H), 1,23 (t, J=6,9 Hz, 3H).

Vidu 29
1-(xyclopropylmetyl)-3-(2,6-diflo-3 ,5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-
3 4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on

Budc 1:
dimetoxyanilin

N-[(4,6—diclopyridin—3-yl)metyl]-2,6-diﬂo-3,S-dimetoxyanilin (1,58 g, 4,52 mmol),
1,3-dimetyl-4—(4,4,5,S-tetrametyl-l,3,2-dioxaborolan-2—yl)-1H-pyrazol (1,00 g, 4,52 mmol),
tetrakis(triphenylphosphin)paladi(0) (520 mg, 0,45 mmol) va kali cacbonat (2,50 g,
18,1 mmol) trong lo dugc hoa tan trong hdn hop nuéc (7,1 mL) va 1,4-dioxan (20 mL) Hon
hop phan tng sau d6 dugc khudy & 120 °C qua dém. Hon hop phan ing dugce dép t4t v6i dung
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dich natri bicacbonat béo hoa va dugc tach chiét ba 14n véi etyl axetat. Hon hop chiét xuét
dugc lam kho trén natri sulfat va duge cd déc. Cian dugc tinh ché trén silica gel (50-100 %
etyl axetat trong hexan) dé tao ra san phim mong mudn (1,55 g, 31,6 mmol). LC-MS dugc
tinh cho C19H19CIFaN4O2 [M+H]" m/z: 409,1, tim dugc 409,1.

Buéc 2: N-(xyclopropylmetyl)-5-((2,6-diflo-3,5 _dimetoxyphenylamino)metyl)-2-(1,3 -dimetyl-
1H-pyrazol-4-yl)pyridin-4-amin

o
F Y
~o NH HN
F N

Cac diéu kién A:

Dung dich N-{[4-clo-6-(1,3-dimetyl- 1H-pyrazol-4-yl)pyridin-3 -yllmetyl}-2,6-diflo-3,5-
dimetoxyanilin (50,0 mg, 0,122 mmol), (2’-aminobiphenyl-Z-yl)(clo)[dixyclohexyl(2’,6’-
diisopropoxybiphenyl-2-yl)phosphoranyl]paladi (10 mg, 0,01 mmol), natri ferz-butoxit (21 mg,
0,22 mmol), va xyclopropyl metylamin(15,6 pL, 0,183 mmol) trong 1,4-dioxan (700 pL) dugc
gia nhiét & 90 °C trong 2 gio. Hdn hop phan img duoc pha loang voi diclometan va dugc loc qua
16p Celite. Dung dich loc duge cd ddc va cin dugc st dung truc tiép trong budc tiép theo. LC-

MS dugc tinh cho Ca3HasF2NsO2 [M+H] 'm/z: 444,2, tim dugc 4442,

Céac diéu kién B

Dung dich N-{[4-clo-6-(1,3-dimety1—1H-pyrazol-4-yl)pyridin-3-yl]metyl}-2,6-diﬂ0-
3,5-dimetoxyanilin (50,0 mg, 0,122 mmol), (2'-aminobiphenyl-2-
yl)(clo)[dixyclohexyl(Z',6'-diisopropoxybiphenyl-2-yl)phosphorany1]paladi (10 mg,
0,01 mmol), xesi cacbonat (71 mg, 0,366 mmol), va xyclopropylmetylamin(l5,6 ul,
0,183 mmol) trong tert-butanol (800 ul) duoc gia nhiét & 100 °C qua dém. Hon hop phan
tmg dugc pha loang voi diclometan va duoc loc qua 16p Celite. Dung dich loc duogc co didc

va cin dugc st dung truc tiép trong budc tiép theo.
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Buéc 3: 1-(xyclopropylmetyl)-3-(2,6-diflo-3, 5-dimetoxyphenyl)-7-(1,3-dimetyl-1H-
pyrazol-4-yl)-3,4-dihydropyrido[4,3-d] pyrimidin-2(1H)-on

Phén cin thd tr bude trude duge hoa tan trong tetrahydrofuran (1,5 mL). Trietylamin
(68,2 uL, 0,489 mmol) dugc thém vao va hdn hop dugc lam lanh dén 0 °C. Triphosgen (36,3 mg,
0,122 mmol) dugc thém vao theo mdt phén va hdn hop phan tmg dugc khuéy & nhiét do phong
frong 1 gid, sau d6 bi dap tat bang 1 N NaOH va dugc khudy thém 1 gid nita & nhiét d6 phong.
Hén hop duoc pha lodng v6i nude va dugc tach chiét véi etyl axetat ba 1an. Hon hop hitu co dugc
lam kho trén natri sulfat va dugc cd déc. San phém thod duogc tinh ché trén HPLC diéu ché (pH =
2, axetonitril/nudctTFA) 8 tao ra san pham mong mudn (22 mg) 1a mudi TFA ctia n6. LC-MS

duoc tinh cho CasHaeF2NsO3 [M+H]"'m/z: 470,2, tim dugc 470,2.

Vi du 30
3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-propyl-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on

Hop chit nay dugce didu ché bang cach st dung cac quy trinh tuong tu nhu cac quy
trinh trong Vi du 29, buéc 2 (Diéu kién A) va budc 3, voi n-propyl amin thay thé
xyclopropylmetylamin trong bucc 2. LCMS dugc tinh cho Ca3H26F2N503 [M+H]" m/z: 458,2;
Tim duogc: 458,2.

Vi du 31

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-y)-1-((5 -metylisoxazol-3-
yDmetyl)-3 ,4-dihydropyrido[4,3-d]pyrimidin-2( 1H)-on
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Hop chét nay dugce didu ché bang cach st dung céc quy trinh tuong tw nhu cac quy
trinh trong Vi du 29, budc 2 (Piéu kién B) va bude 3, véi 1-(5-metylisoxazol-3-
yl)metanamin thay thé xyclopropylmetylamin trong budc 2. LCMS dugc tinh cho
C,sHasFaNgO4 [M+H]* m/z: 511,2; Tim duge: 511,1. I'H NMR (500 MHz, DMSO) 6 8,36
(s, 1H), 8,17 (s, 1H), 7,26 (s, 1H), 7,09 (t, /= 8,2 Hz, 1H), 6,13 (m, 1H), 5,23 (s, 2H), 4,87
(s, 2H), 3,90 (s, 6H), 3,82 (s, 3H), 2,36 (s, 3H), 2,32 (s, 3H).

Vidu 32
1-xyclopentyl-3-(2,6-diflo-3 ,5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl1)-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on

Hop chét nay dugc didu ché bang cach st dung cac quy trinh tuong tu nhu cac quy
trinh trong Vi du 29, budc 2 (Pidu kién A) va budc 3, voi xyclopentylamin thay thé
xyclopropylmetylamin trong budc 2. LCMS duoc tinh cho CasHagFaNsO3 [M+H]" m/z: 484,2;
Tim duogc: 484,2.

Vi du 33
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3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)- 1-(tetrahydrofuran-3-yl)-
3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on

Hop chét nay dugc didu ché bang cich st dung cac quy trinh tuong tu nhu céc quy
trinh trong Vi du 29, buéc 2 (Diéu kién A) va budc 3, véi tetrahydrofuran-3-amin (mudi HCI)
thay thé xyclopropylmetylamin trong budc 2. LCMS duge tinh cho C24H26F2NsO4 [M+H]
m/z: 486,2; Tim dugc: 486,2.

Vi du 34
3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)- 1-(4-flobenzyl)-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on

Hop chét nay dugc didu ché bang cach st dung cic quy trinh tuong tu nhu céc quy
trinh trong Vi du 29, budc 2 (Diéu kién A) va bude 3, voi 4-flobenzyl amin thay thé
xyclopropylmetylamin trong budc 2. LCMS duoc tinh cho Ca7H2sF3NsO3 [M+H]" m/z: 524,2;
Tim duoc: 524,1.

Vidu 35
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3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-((3-metylisoxazol-5-
yl)metyl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on

Hop chét nay dugc didu ché bang cach st dung cic quy trinh twong tu nhu cac quy
trinh trong Vi du 29, budc 2 (Diéu kién B) va budc 3, véi 1-(3-metylisoxazol-5-yl)metanamin
thay thé xyclopropylmetylamin trong budc 2. LCMS duoc tinh cho CasHasFaNgO4 [M+H]"
m/z: 511,2; Tim dugc: 511,2.

Vidu 36
1-((5-xyclopropylisoxazol-3-yl)metyl)-3 -(2,6-diflo-3 ,5-dimetoxyphenyl)-7-(1,3-dimetyl-
1H-pyrazol-4—yl)-3,4-dihydropyrid0[4,3-d]pyrimidin-2(1H)-on

Hop chit nay duoc didu ché bang cach st dung cac quy trinh tuong tu nhu cac quy
trinh trong Vi du 29, budc 2 (Piéu kién B) va budc 3, voi 1-(5-xyclopropylisoxazol-3-
yl)metanamin thay thé xyclopropylmetylamin trong budc 2. LCMS dugc tinh cho
Ca7H27F2N6O4 [M+H]* m/z: 537,2; Tim duge: 537,2.

Vidu 37
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3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H—pyrazol-4-yl)-1-((tetrahydro—2H-pyran—4-
yl)metyl)—3,4-dihydropyrido[4,3-d]pyrimidin—2(IH)-on

Hop chét nay duoc didu ché bing cach st dung cac quy trinh twong tu nhu cac quy
trinh trong Vi du 29, bude 2 (Piéu kién A) va budce 3, voi 1-(tetrahydro-2H-pyran-4-
yl)metanamin thay thé xyclopropylmetylamin trong buéc 2. LCMS dugce tinh cho
C6H30F2N504 [M+H]" m/z: 514,2; Tim dugc: 514,2.

Vidu 38
3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -((2,3-dihydr0benzo[b][1,4]dioxin-6—yl)metyl)-7-(1,3-
dimetyl-1H-pyrazol-4-y1)-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)—0n

Hop chit nay duoc diéu ché bang cach st dung cac quy trinh twong tw nhu cac quy trinh
trong Vi du 29, budc 2 (Diéu kién B) va budc 3, v6i 1-(3 ,4-dihydro-2H—chromen—6-yl)metanamin
thay thé xyclopropylmetylamin trong bude 2. LCMS dugce tinh cho CagHagFaNsOs [M+H]" m/z:
564.,2; Tim dugc: 564,2.

Vidu 39
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3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl- 1H-pyrazol-4-yl)-1-((1-etyl- 1H-pyrazol-4-
yl)metyl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on

Hop chéit nay duogc didu ché bang cach st dung cac quy trinh tuong tu nhu cac quy trinh
trong Vi du 29, buéc 2 (Piéu kién B) va budc 3, v6i 1-(1-ety1-1H—pyrazol-4-yl)metanamin
thay thé xyclopropylmetylamin trong bude 2. LCMS duoc tinh cho Ca6HasF2N703 [M+H]*
m/z: 524,2; Tim dugc: 524,1. 'HNMR (600 MHz, DMSO) & 8,39 (s, 1H), 8,25 (s, 1H), 7,73
(s, 1H), 7,45 (s, 1H), 7,32 (s, 1H), 7,11 (4, J =82 Hz, 1H), 5,08 (s, 2H), 4,90 (s, 2H), 4,08
(q. J= 17,2 Hz, 2H), 3,93 (s, 6H), 3,86 (s, 3H), 2,29 (s, 3H), 1,31 (t, J= 7,3 Hz, 3H).

Vi du 40
3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 ,3-dimetyl-1H-pyrazol-4-yl)- 1-(4-flophenyl)-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on

Hop chéat nay dugc diéu ché bang cach str dung cac quy trinh tuong tu nhu cic quy trinh trong
Vi du 29, bude 2 (Diéu kién A) va budce 3, v6i 4-flo anilin thay thé xyclopropylmetylamin trong
bude 2. LCMS duge tinh cho CasHa3F3NsO3 [M+H]" m/z: 510,2; Tim duoc: 510,1. 'H NMR
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(600 MHz, DMSO) 8 8,43 (s, 1H), 8,04 (s, 1H), 7,55 — 7,49 (m, 2H), 7:46 — 7,40 (m, 2H), 7.09
(t.J=8,1 Hz, 1H), 6,28 (s, 1H), 4,99 (s, 2H), 3,91 (s, 6H), 3,77 (5, 3H), 2,11 (s, 3HD).

Vidu 41l

1-(1,3-benzothiazol-6-y1)-3-(2,6-diflo-3 ,5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-
yl)-3,4-dihydropyrido[4,3-d]pyrimidin-2( 1H)-on

~N
F N
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F N

Hop chit nay dugce didu ché bang cach st dung cac quy trinh tuong tu nhu cac quy

trinh trong Vi du 29, budc 2 (Diéu kién B) va budce 3, véi 1,3-benzothiazol-6 amin thay thé
xyclopropylmetylamin trong buéc 2. LCMS dugc tinh cho Ca7H23FaNgO3S [M+H]" m/z:
549.1; Tim dugc: 549,1.

Vidu 42

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-(1-metyl-5 -oxopyrolidin-
3-yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on

~
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Hop chét nay duoc didu ché bang cach st dung cac quy trinh twong tu nhu céc quy

trinh trong Vi du 29, buéc 2 (Piéu kién B) va budc 3, v6i 4-amino-1-metylpyrolidin-2-on
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thay thé xyclopropylmetylamin trong buéc 2. LCMS duge tinh cho CasHa7F2NeO4 [M+H]"
m/z: 513,2; Tim dugc: 513,2.

Vidu 43
1-(1-axetylpiperidin-4-yl)-3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl-1H-pyrazol-4-
yl)-3,4-dihydr0pyrido[4,3-d]pyrimidin-2(1H)-0n

Buéc 1: tert-butyl 4—(3—(2,6-dz'ﬂo-3,5-dimet0xyphenyl)-7-(],3—dimelyl—]H-pyrazol—él—yl)-Z-
0x0-3,4-dihydropyrido[4,3-d]pyrimidin-1(2H)-yl) piperidin-1-carboxylat

o) 0
F J /k
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh tuong tu nhu cac quy
trinh trong Vi du 29, budc 2 (Piéu kién B) va bude 3, véi 4-amino-1-metylpyrolidin-2-on
thay thé xyclopropylmetylamin trong budc 2. LCMS duoc tinh cho C3oH37F2NsOs [M+H]*
m/z: 599,3; Tim duoc: 599,2.

Budc 2: 3-(2,6—diﬂo-3,5—dimetoxyphenyl)—7—(],3—dimelyl—]H-pyrazol—4-yl)-]—@zperidin-él-
yl)-3,4-dihydropyrido[4,3-d [Ipyrimidin-2(1H)-on
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Phén cdn tho tir bude 1 duge bd sung metanol (1 mL) va 4,0 M HCl trong 1,4-dioxan
(1 mL). Khudy hon hgp phan tng & nhi¢t do phong trong 1 gio, sau do cd dic. Phan thd
duoc tinh ché trén HPLC didu ché (pH = 2, axetonitril/nuéc+TFA) dé tao ra san phém mong
mubn (24 mg) la mudi bis-TFA cta n6. LCMS duge tinh cho CasHaoFaNeO3 [M+H]" m/z:
499.2; Tim duogc: 499,2.

Buée 3: 1-(I-axetylpiperidin-4-yl)-3-(2,6-diflo-3, 5-dimetoxyphenyl)-7-(1,3-dimetyl-1H-
pyrazol-4-yl)-3,4-dihydropyrido[4, 3-d]pyrimidin-2(1H)-on

San pham tir bude 2 (9,8 mg, 0,0135 mmol) duoc hoa tan trong metylen clorua (200 uL)
va pyridin (5,5 pL, 0,0675 mmol) dugc thém vao, sau d6 la axetyl clorua (2,9 pL,
0,0405 mmol). Hon hop duge khuéy & nhiét do phong qua dém, sau d6 dugc tinh ché trén
HPLC diéu ché (pH = 2, axetonitril/nu¢ct+TFA) d& tao ra san phAm mong muén (5 mg) 1a mudi

TFA ctia n6. LCMS duoc tinh cho C27H31F2NeOa [MAH]" m/z: 541,2; Tim dugc: 541,2.

Vi du 44
4-(3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-2-ox0-3,4-
dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)benzonitril
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Hop chat nay dugc diéu ché bang cach str dung cac quy trinh twong tu nhu cac quy trinh trong
Vi du 29, busc 2 (Didu kién A) va buéc 3, véi 4-aminobenzonitril thay thé
xyclopropylmetylamin trong buéc 2. LCMS dugc tinh cho Ca7H23F2N6O3 [M+H]" m/z: 517,2;
Tim duoc: 517,1. 'TH NMR (600 MHz, DMSO) & 8,45 (s, 1H), 8,09 (d, J= 4,7 Hz, 2H), 8,03
(s, 1H), 7,72 (d, J = 4,7 Hz, 2H), 7,10 (t, J= 8,2 Hz, 1H), 6,29 (s, 1H), 5,00 (s, 2H), 3,91 (s,
6H), 3,77 (s, 3H), 2,14 (s, 3H).

Vidu 45
3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 ,3-dimetyl-1H-pyrazol-4-yl)-1 -pyrimidin-4-yl-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on

Hop chat nay duoc didu ché bang cach su dung cac quy trinh twong tu nhu cac quy trinh
trong Vi du 29, budc 2 (Piéu kién A) va budc 3, vdi 5-aminopyrimidin thay thé
xyclopropylmetylamin trong budc 2. LCMS duogc tinh cho Ca4HzFaN703 [M+H]" m/z:
494.2: Tim dugc: 494,1. 'TH NMR (600 MHz, DMSO) 8 9,32 (d, J= 0,9 Hz, 1H), 9,09 (d,J
= 5.4 Hz, 1H), 8,46 (s, 1H), 8,07 (s, 1H), 7,85 (dd, J=5,3, 1,3 Hz, 1H), 7,10 (t, J = 8,2 Hz,
1H), 6,70 (s, 1H), 4,98 (s, 2H), 3,91 (s, 6H), 3,76 (s, 3H), 2,24 (s, 3H).

Vidu 46

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-[(5-metyl-1 ,3,4-
oxadiazol-2-yl)metyl]-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on
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Hop chét nay dugc didu ché bang cach st dung cac quy trinh tuong tu nhu cac quy trinh
trong Vi du 29, budc 2 (Pidu kién B) va buéc 3, v6i 1-(5-metyl-1,3,4-oxadiazol-2-
yl)metanamin thay thé xyclopropylmetylamin trong budc 2. LCMS dugc tinh cho
CaaHaaFaN7O4 [M+H]" m/z: 512,2; Tim dugce: 512,2. 'H NMR (600 MHz, DMSO) 6 8,40
(s, 1H), 8,19 (s, 1H), 7,38 (s, 1H), 7,10 (t, /= 8,1 Hz, 1H), 5,45 (s, 2H), 4,89 (s, 2H), 3,90
(s, 6H), 3,83 (s, 3H), 2,48 (s, 3H), 2,36 (s, 3H).

Vi du 47
3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-(1-metyl- 1H-pyrazol-
4-yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on

Hop chit nay dugc didu ché bang cach st dung cac quy trinh twong tur nhu céc quy trinh trong
Vi du 29, buée 2 (Piéu kién B) va bude 3, voi 1-metyl-1H-pyrazol-4-amin thay thé
xyclopropylmetylamin trong budc 2. LCMS duoc tinh cho C24H24F2N703 [M+H]" m/z: 496,2;
Tim duoc: 496,2. '"H NMR (600 MHz, DMSO) & 8,46 (s, 1H), 8,14 (s, 1H), 8,03 (s, 1H), 7,61
(d, J=0,7 Hz, 1H), 7,10 (t, J= 8,1 Hz, 1H), 6,70 (s, 1H), 4,97 (s, 2H), 3,92 (s, 3H), 3,92 (s,
6H), 3,81 (s, 3H), 2,22 (s, 3H).
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Viduy 48
3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-y1)-1-[(1,5-dimetyl- 1H-pyrazol-
4-yl)metyl]-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on

Hop chét nay dugc didu ché bang cach st dung cic quy trinh tuong tu nhu cac quy trinh
trong Vi du 29, budc 2 (Piéu kién B) va buéc 3, voi 1-(1,5-dimetyl-1H-pyrazol-4-
yl)metanamin thay thé xyclopropylmetylamin trong budc 2. LCMS dugc tinh cho
CaeHosFaN7O3 [M+H]" m/z: 524,2; Tim duge: 524.2. I'H NMR (600 MHz, DMSO) 6 8,37
(s, 1H), 8,23 (s, 1H), 7,28 (s, 1H), 7,26 (s, 1H), 7.10 (t, J = 8,2 Hz, 1H), 5,08 (s, 2H), 4,86
(s, 2H), 3,92 (s, 6H), 3,85 (s, 3H), 3,68 (s, 3H), 2,28 (s, 3H), 2,25 (s, 3H).

Vidu 49
3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-7—(3-metyl—1-(2-m0rph01inoetyl)—1H-pyrazol-4-
yl)-3,4-dihydropyrido[4,3-d]pyrimidin-Z(lH)-on

Budc 1. 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl- 7-(3-metyl-1H-pyrazol-4-yl)-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on
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Hop chét nay duoc didu ché bang cach sit dung cac quy trinh twong tw nhu cdc quy
trinh trong Vi du 22, buédc 2, v61 3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol, thay thé axit phenylboronic. LCMS dugc tinh cho C21Ha1F2NsOs [M+H]" m/z: 430,2;
Tim duogc: 430,2.

Buée 2:  3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7-(3-metyl-1-(2-morpholinoetyl)-1H-
pyrazol-4-yl)-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on

Hén hop 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7-(3-metyl-1H-pyrazol-4-yl)-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on  (170,0 mg,  0,3959 mmol), xesi  cacbonat
(520,0 mg, 1,6 mmol), va 2-(4-morpholin)etyl bromua hydroclorua (164,0 mg, 0,712 mmol)
trong axetonitril (5,0 mL) dugc khudy va gia nhiét & 90 °C trong 12 gio. Hén hop thu duge
sau d6 duoc lam mat dén nhiét do phong, duge pha lodng véi nude, va duge tach chiét bang
EtOAc (3 x 15 mL). Hon hop céc 16p hitu co duge 1am kho trén NaxSO4 va duge ¢b ddc. Sau
d6 chét thu duoc dugc tinh ché qua LC/MS diéu ché pH 2 (MeCN/nuée véi TFA) dé tao ra
san phim 1a chat rdn mau tring (mubi TFA). LC/MS duoc tinh cho Cz7H33FaNeOs
[M+H]"m/z: 543,2; tim dugc 543,2. '"H NMR (500 MHz, dmso) 6 8,42 (s, 1H), 8,36 (s, 1H),
7,23 (s, 1H), 7,07 (t, J= 8,2 Hz, 1H), 4,80 (s, 2H), 4,55 (t,J= 6,6 Hz, 2H), 3,99 (¢, /= 7,0 Hz,
2H), 3,89 (s, 6H), 3,64 (t, J = 6,6 Hz, 2H), 2,47 (s, 3H), 1,22 (t, J=7,0 Hz, 3H). Chu y: Tin

hiéu cho 8 proton trén morpholin rAt rong va bi 4n trong thoi diém ban dau.
Vidu 50

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7-(3-metyl-1-(pyridin-3 -ylmetyl)-1H-pyrazol-4-
y1)-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on
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Budoce 1: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7-(3-metyl-1 H-pyrazol-4-yl)-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on

Hop chét nay dugc diéu ché bang cach st dung cac quy trinh tuong ty nhu cac quy
trinh trong Vi du 22, budc 2, voi 3-metyl-4-(4,4,5,S-tetrametyl-1,3,2-di0xaborolan-2-y1)- 1H-
pyrazol, thay thé axit phenylboronic. LCMS duogc tinh cho C21H2F2NsO3 [M+H]" m/z: 430,2;
Tim duoc: 430,2.

Buée 2. 3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-7-(3-metyl-1-(pyridin-3-ylmetyl)-1H-
pyrazol-4-yl)-3,4-dihydropyrido[4,3-d [[pyrimidin-2(1H)-on

Hon hgp 3-(2,6-diﬂ0-3,S-dimetoxyphenyl)—1-etyl-7—(3-metyl-1H-pyrazol-4-yl)-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on (20,0 mg, 0,0466 mmol), xesi cacbonat (61,3 mg,
0,1883 mmol), va 3-(bromometyl)pyridin hydrobromua (21,2 mg, 0,0838 mmol) trong
axetonitril (0,6 mL) dugc khudy va gia nhiét & 90 °C trong 12 gio. Hon hop thu dugc sau
dé duoc lam mat dén nhiét 6 phong, dugc pha lodng véi nude, va dugc tach chiét bang
EtOAc (3 x 2 mL). Hdn hop cac 16p hitu co duge lam kho trén Na»S04 va duoc ¢b ddc. Sau

d6 chét thu duoc dugc tinh ché qua LC/MS diéu ché pH 2 (MeCN/nuée v6i TFA) dé tao ra
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san phdm 1a chét rdn mau tring (mudi TFA). LC/MS duge tinh cho CarHasF2NeOs
[M+H]"m/z: 521,2; tim duge 521,2.

Vi du 51

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7-(3-metyl-1 -(2-morpholino-2-oxoetyl)-1H-pyrazol-4-
y1)-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on

\o/éj:r:ﬁ\NJ

X

Budc 1. 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7-(3-metyl-1 H-pyrazol-4-yl)-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on

Hop chét nay dugce didu ché bang cach st dung céc quy trinh twong tu nhu cac quy
trinh trong Vi du 22, budce 2, véi 3—mety1-4-(4,455,5-tetramety1—1,3,2-dioxaborolan-2-yl)-lH-
pyrazol, thay thé axit phenylboronic. LCMS dugc tinh cho C21H22F2Ns03 [M+H]" m/z: 430,2;
Tim duoc: 430,2.

Buée 2: 3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl- 7-(3-metyl-1-(2-morpholino-2-oxoetyl)-
[H-pyrazol-4-yl)-3,4-dihydropyrido[4,3-d [Ipyrimidin-2(1H)-on
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Hén hop 3-(2,6-diﬂo—3,5-dimetoxyphenyl)—1-etyl-7-(3-mety1—1H-pyrazol-4-yl)-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on (20,0 mg, 0,0466 mmol), xesi cacbonat (61,3 mg,
0,1883 mmol), va 2-clo-1-morpholinoetanon (13,7 mg, 0,0838 mmol) trong axetonitril (0,6 mL)
duoc khudy va gia nhiét & 90 °C trong 12 gis. Hon hop thu duge sau d6 dugc lam mat dén nhiét
d6 phong, dugc pha loang véi nude, va dugc tach chiét bang FtOAc (3 x 2 mL). Hdn hop cac
16p hitu co duge lam kho trén NaxSO4 va duge cd didc. Sau do chét thu duoc dugce tinh ché qua
LC/MS diéu ché pH 2 (MeCN/nuée véi TFA) d8 tao ra san pham 13 chét rén mau tring (mubi
TFA). LC/MS dugc tinh cho C27H31F2NeOs [M+H]'m/z: 557,2; tim duge 557,2.

Vidu 52
2'-(2,6-diﬂ0-3,5-dimetoxypheny1)-6'-(3-metyl-1-(2—m0rpholinoetyl)-1H-pyrazol-4-yl)-
1'H-spiro[xyclopropan-1,4'-[2,7]naphtyridin]-3'(2'H)-on

O/
F
~o N
F
=
N N
=N /\/N\,_JO
Buéce I1: 2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(3-metyl-1 H-pyrazol-4-yl)-1'H-

spiro[xyclopropan-1,4'-[2,7 naphtyridin]-3'(2'H)-on

Hop chit nay duge didu ché bang cach st dung cac quy trinh twong ty nhu cac quy

trinh trong Vi du 1, Budc 7, v6i 3-metyl-4-(4,4,5,S-tetrametyl-1,3,2—dioxaborolan—2-yl)-1H-
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pyrazol thay thé axit (5-amino-2-metylphenyl)boronic. LCMS dugc tinh cho C22H21F2N4O3
[M+H]" m/z: 427,1; Tim duogc: 427,1.

Bude 2: 2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(3-metyl-1-(2-morpholinoetyl)-1 H-pyrazol-4-
yl)-1'H-spiro[xyclopropan-1,4'-[ 2,7 [naphtyridin]-3'(2'H)-on

Hon  hop 2°-(2,6-diflo-3,5-dimetoxyphenyl)-6°-(3-metyl-1H-pyrazol-4-yl)-1"H-
spiro[xyclopropan-1,4°-[2,7]naphtyridin]-3’(2°H)-on (17,0 mg, 0,0399 mmol), xesi cacbonat
(40,0 mg, 0,1 mmol), va 2-(4-morpholin)etyl bromua hydroclorua (23,0 mg, 0,1 mmol) trong
axetonitril (0,5 mL) dugc khudy va gia nhiét & 90 °C trong 12 gio. Hoén hop thu duge sau d6
dugc lam mat dén nhiét @6 phong, dugc pha lodng véi nude, va duge tach chiét bang EtOAc
(3 x2mL). Hdn hop céc 16p hitu co duge lam kho trén NaxSO4 va duogc ¢6 ddc. Sau do chét
thu duge duoc tinh ché qua LC/MS diéu ché pH 2 (MeCN/nudce voi TFA) d8 tao ra san phim
14 chét rin mau trng (mudi TFA). LC/MS duogc tinh cho CosH31F2NsO4 [M+H]m/z: 540,2;
tim duoc 540,2. '"H NMR (400 MHz, DMSO) & 8,41 (s, 1H), 8,36 (s, 1H), 7,14 — 6,98 (m,
2H), 4,94 (s, 2H), 4,49 (t, J = 6,4 Hz, 2H), 3,89 (s, 6H), 3,73 — 3,49 (m, 2H), 2,45 (s, 3H),
1,86 — 1,64 (m, 2H), 1,56 (q, J= 3,9 Hz, 2H).

Vidu 53
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1-etyl-1H-imidazol-4-yl)-1 '"H-spiro[xyclopropan-
1,4'-[2,7naphtyridin]-3'(2'H)-on

N =

N
Nt/’\

Hop chit nay duoc didu ché bang cach st dung cac quy trinh twong tu nhu cac quy
trinh trong Vi du 1, budc 7, voi 1-ety1-4-(4,4,5,5-tetramety1—1,3,2-di0xaborolan-2-yl)-lH-
imidazol thay thé axit (5-amino-2-metylphenyl)boronic. LCMS dugc tinh cho C23H23F2N4O3
[M+H]" m/z: 441,2; Tim dugc: 441,2.
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Vi du 54
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-[ 1-(1,1-dioxidotetrahydro-3 -thienyl)-3-metyl-1H-pyrazol-
4-yl]-1',2'-dihydro-3'H-spiro[xyclopropan-1,4'-[2,7 |naphtyridin]-3'-on

o
~o
F
%
=0
Bude 1: 2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'- (3-metyl-1H-pyrazol-4-yl)-1'H-

spiro[xyclopropan-1,4"-[2,7 naphtyridin]-3'(2'H)-on

Hop chét nay dugc didu ché bang cach st dung cac quy trinh twong tu nhu cac quy
trinh trong Vi du 1, Bugc 7, v6i 3-metyl-4-(4,4,5 ,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol thay thé axit (5-amino-2-metylphenyl)boronic. LCMS duoc tinh cho C22H21F2N403
[M+H]" m/z: 427,1; Tim dugc: 427,1.

Buée 2: 2'-(2,6-diflo-3, 5-dimetoxyphenyl)-6"-[ 1-(1, I-dioxidotetrahydro-3-thienyl)-3-metyl-
[H-pyrazol-4-yl]-1',2"-dihydro-3'H-spiro[xyclopropan-1,4 "-[2,7 Jnaphtyridin]-3'-on

Hon  hop 2’-(2,6-diﬂo-3,5-dimet0xyphenyl)-6’—(3-metyl-1H-pyrazol-4-yl)-1’H-
spiro[xyclopropan—1,4’-[2,7]naphtyridin]-3’(2’H)-0n (20,0 mg, 0,0469 mmol), xesi cacbonat
(40,0 mg, 0,1 mmol), va 3-Bromotetrahydrothiophen 1,1-dioxit (23,0 mg, 0,12 mmol) trong
axetonitril (0,6 mL) dugc khudy va gia nhiét & 90 °C trong 12 gio. Hon hop thu dugc sau d6
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duoc lam méat dén nhiét do phong, duge pha loang véi nude, va duge téach chiét bing EtOAc
(3 x2mL). Hdn hop céc 16p hitu co duge 1am kho trén NaxSO4 va duoc ¢o dac. Sau do chét
thu dugc dugc tinh ché qua LC/MS didu ché pH 2 (MeCN/nud6c vi TFA) 8 tao ra san phim
14 chét rén mau tring (mubi TFA). LC/MS dugec tinh cho C26Ha7F2N4OsS [MAH] m/z: 545,2;
tim dugc 545,2.

Vidu 55
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1-(1 -(metylsulfonyl)azetidin-3-yl)- 1H-pyrazol-4-yl)-
1'H-spiro[xyclopropan-1,4'-[2,7]naphtyridin]-3'(2'H)-on

Buéc 1 tert-butyl  3-(4-(4,4,5,5-tetrametyl-1,3, 2-dioxaborolan-2-yl)-1H-pyrazol-1-

X
-B

()

yl)azetidin-1-carboxylat

oot

Hon hop 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-IH-pyrazol (19,4 mg,
0,10 mmol), xesi cacbonat (49,0 mg, 0,15 mmol), va tert-butyl 3-iodoazetidin-1-carboxylat
(31,0 mg, 0,11 mmol) trong axetonitril (0,5 mL) dugc khudy va gia nhiét & 90 °C trong 12
gid. Hon hop thu duogc duoc lam mat dén nhiét do phong, va phan timg bi dap tat bang NH4ClI
chita nuée bio hoa, va dugc tach chiét véi DCM (3x2 mL). Céc 16p hitu co dugc két hop,
lam khé trén Na2SOs, va dugce co dic. San pham thd dugc phéan 1ap duge su dung truc tiép

trong budc tiép theo ma khong cn phai tinh ché thém.
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Bude 2: tert-butyl 3-(4-(2"~(2,6-diflo-3, 5-dimetoxyphenyl)-3"-oxo-2',3-dihydro-1'H-
spiro[xyclopropan-1,4"-[2,7 [naphtyridin]-6'-yl)-1H-pyrazol-1 -yl)azetidin-1-carboxylat

Hop chét nay dugc diéu ché bang cach str dung cac quy trinh twong tw nhu cac quy trinh
trong vi du 1, budc 7, v6i tert-butyl 3—(4—(4,4,5,5-tetrametyl—1,3,2-di0xabor01an—2-yl)—IH-
pyrazol-1-yl)azetidin-1-carboxylat thay thé axit (5-amino-2-metylphenyl)boronic. San pham tho

dugc phén 1dp dugce su dung truc tiép trong budc tiép theo ma khong can phai tinh ché thém.

Butée 3: 2'-(2,6-diflo-3, 5-dimetoxyphenyl)-6"-(1-(1 -(metylsulfonyl)azetidin-3-yl)-1H-pyrazol-
4-yl)-1'H-spiro[xyclopropan-1,4'-[ 2,7 [naphtyridin]-3'(2'H)-on

tert-Butyl 3-(4-(2’-(2,6-diflo-3,5-dimetoxyphenyl)-3’-ox0-2°,3’-dihydro-1 "H-
spiro[xyclopropan-1,4°-[2,7]naphtyridin]-6°-yl)-1H-pyrazol-1 -yl)azetidin-1-carboxylat bi hoa
tan trong dung dich hydro clorua, 4,0 M trong dioxan (1 mL), va hdn hop thu duge duge khudy
& nhiét do phong trong 1 gi0. Hdn hop phan tmg thd dugce cb dic, va sau d6 dugc hoa tan trong
DCM (0,6 mL). Sau khi duoc lam mat xudng 0 °C, trietylamin (0,023 mL, 0,16 mmol) va
metansulfonyl clorua (0,010 mL, 0,129 mmol) dugc thém tir tir vao hdn hop phan tng. Khudy
dung dich thu dugc & nhiét d6 phong trong 1 gio. Phan Gmg bi dap t4t bang NaHCO3 chira nudce
bdo hoa (2 mL) va dugc tach chiét véi EtOAc (3 x 2 mL). Hon hop céc 16p hitu co dugce lam
kho trén NapSO4 va duoc co ddc. Sau do chét thu dugc duoc tinh ché qua LC/MS diéu ché pH
2 (MeCN/nudce voi TFA) d8 tao ra san pham 13 chit rin mau tréng (mudi TFA). LC/MS dugc
tinh cho CasHasFaN4OsS [M+H] 'm/z: 545,2; tim dugc 545,2.

Vi du 56
2-(1-axetyl-3-(4-(2’-(2,6-diflo-3,5-dimetoxyphenyl)-3’-0x0-2" ,3’-dihydro-1"H-

spiro[xyclopropan-1,4’-[2,7]naphtyridin]-6’-yl)- 1H-pyrazol-1-yl)azetidin-3-yl)axetonitril
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Budc 1. tert-butyl 3-()@/an0melyl)-3-(4—(4,4,5,5—tetrametyl—],3,2—dioxaborolan-2-yl)-]H-
pyrazol-1-yl)azetidin-1-carboxylat

{g

0] O

L@ a
(0] =N e}

Hon hop 4-(4,4,5,5-tetrametyl-l,3,2-dioxabor01an-2-yl)-lH-pyrazol (19,4 mg,
0,10 mmol), 1,8-diazabixyclo[5.4.0Jundec-7-ene (0,0313 mL, 0,209 mmol), va tert-butyl 3-
(xyanometylen)azetidin-1-carboxylat (19,4 mg, 0,10 mmol) trong axetonitril (0,5 mL) dugc
khudy & nhiét do phong trong 12 gio. Hon hop phéan Gng bi dap tit bang NH4Cl chira nudc
bdo hoa, va dugc tach chiét véi DCM (3x2 mL). Céc 16p hitu co duge két hop, lam kho trén
NaxS0Os, va duge cd dic. San phém tho dugc phan 1ap dugce st dung truc tiép trong budc

tiép theo ma khong can phai tinh ché thém.

Buéce 2: tert-butyl 3-(xyanometyl)-3-(4-(2°-(2,6-diflo-3,5 -dimetoxyphenyl)-3 -oxo-2",3 -dihydro-
[’H-spiro[xyclopropan-1,4’-[2,7 Jnaphtyridin]-6"-yl)-1 H-pyrazol-1-yl)azetidin-1-carboxylat
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Hop chét nay dugc diéu ché bang cach st dung cac quy trinh twong ty nhu cac quy
trinh trong vi du 1, bude 7, v6i tert-butyl 3-(xyanometyl)-3-(4-(4.4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol-1-yl)azetidin-1-carboxylat thay thé axit (5-amino-2-
metylphenyl)boronic. San pham tho duge phan 18p dugc sir dung tryc tiép trong budc tiép

theo ma khong can phai tinh ché thém.

Buéce 3: 2-(1-axetyl-3-(4-(2-(2,6-diflo-3,5-dimetoxyphenyl)-3-0x0-2",3 -dihydro-1"H-
spiro[xyclopropan-1,4°-[2,7 Jnaphtyridin]-6-yl)-1H-pyrazol-1 -yl)azetidin-3-yl)axetonitril
tert-Butyl 3-(xyanometyl)-3-(4-(2’~(2,6-diflo-3,5-dimetoxyphenyl)-3’-ox0-2",3"-
dihydro- 1’ H-spiro[xyclopropan-1,4’-[2,7]naphtyridin]-6’-y1)- 1H-pyrazol-1-yl)azetidin-1-
carboxylat bi hoa tan trong dung dich hydro clorua, 4,0 M trong dioxan (1 mL), va hdn hop thu
duoc duoc khudy & nhiét do phong trong 1 gio. Hdn hop phan tng thd dugce ¢ déc, va sau do
duoc hoa tan trong DCM (0,6 mL). Sau khi dugc lam mat xubng 0 °C, trietylamin (0,015 mL,
0,11 mmol) va axetyl clorua (0,010 mL, 0,140 mmol) dugc thém tir tir vao hdn hop phén tng.
Khudy dung dich thu duge & nhiét do phong trong 1 gio. Phan tmg bi dap tat bing NaHCOs
chtra nuéc bao hoa (2 mL) va dugce tach chiét v6i EtOAc (3 x 2 mL). Hon hop céc 16p hitu co
duoc lam kho trén NaySOq4 va duge co déc. Sau do chit thu duoc duoc tinh ché qua LC/MS
didu ché pH 2 (MeCN/nudce véi TFA) dé tao ra san phém 14 chét rin mau tring (mudi TFA).
LC/MS dugce tinh cho CasHa7FaN6O4 [M+H]'m/z: 549,2; tim duogc 549,2.
Bang 5: Cac hop chét trong Bang 5 duoc didu ché bang cach twong tu nhu trong Vi du 29 st
dung don thé amin pht hop va sir dung phuong phép A hodc B trong Bude 2 nhu dugce luu 'y
& phan dudi.

Bang S:

Phwong | v 'H NMR Chu tric LCMS

Vide | Lo (M+H)*
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57

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
(pyridazin-4-yl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on: H
NMR (600 MHz, DMSO) 6
9,48 (dd, J= 5,5, 1,1 Hz, 1H),
9,42 (dd, J = 2,6, 1,1 Hz, 1H),
8,46 (s, 1H), 8,06 (s, 1H), 7,99
(dd, J = 5,6, 2,6 Hz, 1H), 7,09
(t, J=8,1 Hz, 1H), 6,47 (s, 1H),
4,99 (s, 2H), 3,90 (s, 6H), 3,73
(s, 3H), 2,20 (s, 3H).

494,2

58

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
((2-metoxypyridin-4-yl)metyl)-
3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

537,2

59

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-((6-
metoxypyridin-3-yl)metyl)-3,4-
dihydropyrido[4,3-d]pyrimidin-
2(1H)-on: 'H NMR (600 MHz,
DMSO) 6 8,37 (s, 1H), 8,21 —
8,16 (m, 2H), 7,65 (dd, J = 8,6,
2,5 Hz, 1H), 7,16 — 7,07 (m, 2H),
6,84 (d, J= 8,9 Hz, 1H), 5,23 (s,
2H), 4,93 (s, 2H), 3,92 (s, 6H),
3,82 (s, 3H), 3,81 (s, 3H), 2,17 (s,
3H).

537,2

60

3-(3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-dimetyl-
1H-pyrazol-4-yl1)-2-o0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-
1(2H)-yl)benzonitril

517,2
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61

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-dimetyl-
1H-pyrazol-4-yl)-1-(pyrimidin-
5-yl)-3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

494,2

62

4-((3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-2-
0x0-3,4-dihydropyrido[4,3-
d]pyrimidin-1(2H)-yl)metyl)-
N-metylbenzamit

563,2

63

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
(isoquinolin-7-yl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

543,2

64

3-(2,6-diflo-3,5- .
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
((5-etylisoxazol-3-yl)metyl)-
3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

525,2

65

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
(pyrimidin-4-ylmetyl)-3,4-
dihydropyrido[4,3-d]pyrimidin-
2(1H)-on

508,2

66

5-(3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-2-
0x0-3,4-dihydropyrido[4,3-
d]pyrimidin-1(2H)-yl)-2-
flobenzonitril

535,2

67

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
((5-etyl-1,3,4-oxadiazol-2-
yDmetyl)-3,4-

526,2
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dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

68

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
((2-metylpyridin-4-yl)metyl)-
3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

521,2

69

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
(pyridin-4-ylmetyl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on: H
NMR (600 MHz, DMSO) 6
8,74 (d, J = 6,4 Hz, 2H), 8,39
(s, 1H), 8,11 (s, 1H), 7,63 (d, J
= 6,0 Hz, 2H), 7,09 (t, J =
8,1 Hz, 1H), 6,96 (s, 1H), 5,43
(s, 2H), 4,96 (s, 2H), 3,91 (s,
6H), 3,78 (s, 3H), 2,14 (s, 3H).

507,2

70

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-dimetyl-
1H-pyrazol-4-yl)-1-(pyrazin-2-
yl)-3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

4942

71

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(1-
(metylsulfonyl)piperidin-4-yl)-
3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

5772

72

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-((1-
metyl-1H-pyrazol-4-yl)metyl)-
3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

510,2
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73

3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-(3,4-
diflobenzyl)-7-(1,3-dimetyl-
1H-pyrazol-4-yl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

542,2

74

5-((3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-2-
0x0-3,4-dihydropyrido[4,3-
d]pyrimidin-1(2H)-
yl)metyl)picolinonitril

532,2

75

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(2-
(metylbenzo[d]oxazol-6-yl)-
3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

547,2

76

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
metyl-3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

430,2

77

1-(4-(1H-pyrazol-1-yl)phenyl)-
3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-3,4-
dihydropyrido[4,3-d]pyrimidin-
2(1H)-on

5582

78

3-(3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-2-
0x0-3,4-dihydropyrido[4,3-
d]pyrimidin-1(2H)-yl)-5-
flobenzonitril

535,2
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79

6-(3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-2-
0x0-3,4-dihydropyrido[4,3-
d]pyrimidin-1(2H)-
yl)nicotinonitril

518,2

80

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
(oxazol-5-ylmetyl)-3,4-
dihydropyrido[4,3-d]pyrimidin-
2(1H)-on

497,2

81

4-(3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-2-
0x0-3,4-dihydropyrido[4,3-
d]pyrimidin-1(2H)-yl)-2-
metoxybenzonitril

547,2

82

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
((5-metyloxazol-2-yl)metyl)-
3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

511,2

83

1-xyclopropyl-3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

456,2

84

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
(pyrimidin-5-ylmetyl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

508,2
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85

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-dimetyl-
1H-pyrazol-4-yl)-1-(pyrazin-2-
ylmetyl)-3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

508,2

86

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
(pyridin-3-yl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

493,2

87

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(6-
metylpyrazin-2-yl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

508,2

88

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-dimetyl-
1H-pyrazol-4-yl)-1-(pyridazin-3-
ylmetyl)-3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

508,2

89

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(3-
(1-metyl-1H-1,2,3-triazol-5-
yl)phenyl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

573,2

90

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
isopropyl-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

458,2
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91

1-(3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-2-
0x0-3,4-dihydropyrido[4,3-
d]pyrimidin-1(2H)-
yl)xyclopropancacbonitril

481,2

92

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
(pyridin-2-yl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

493,2

93

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
((5-isopropylisoxazol-3-

| yhmetyl)-3,4-

dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

539.2

94

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
(pyridin-2-ylmetyl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

507,2

95

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-((2-
metylthiazol-4-yl)metyl)-3,4-
dihydropyrido[4,3-d]pyrimidin-
2(1H)-on

527,2

96

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-((1-
metyl-5-oxopyrolidin-3-
yDmetyl)-3,4-
dihydropyrido[4,3-d]pyrimidin-
2(1H)-on

527,2

-129-




33295

97

2-(4-(3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-2-
0x0-3,4-dihydropyrido[4,3-
d]pyrimidin-1(2H)-
yl)phenyl)axetonitril

531,2

98

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(4-
(metylsulfonyl)phenyl)-3,4-
dihydropyrido[4,3-d]pyrimidin-
2(1H)-on

570,2

99

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(3-
flophenyl)-3,4-
dihydropyrido[4,3-d]pyrimidin-
2(1H)-on

510,2

100

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(1-
metyl-1H-pyrazol-3-yl)-3,4-
dihydropyrido[4,3-d]pyrimidin-
2(1H)-on

496,2

101

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
((1,3-dimetyl-1H-pyrazol-4-
yl)metyl)-3,4-
dihydropyrido[4,3-d]pyrimidin-
2(1H)-on

524,2

102

3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-(3,4-
diflophenyl)-7-(1,3-dimetyl-
1H-pyrazol-4-yl)-3,4-
dihydropyrido[4,3-d]pyrimidin-
2(1H)-on

5282

-130-




33295

103

3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-(3,5-
diflophenyl)-7-(1,3-dimetyl-
1H-pyrazol-4-yl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

528,2

104

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(4-
metoxyphenyl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

522,2

105

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-dimetyl-
1H-pyrazol-4-yl)-1-(pyrimidin-
2-y1)-3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

4942

106

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(5-
etylpyrazin-2-yl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

522,2

107

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(5-
metylpyrazin-2-yl)-3,4-
dihydropyrido[4,3-d]pyrimidin-
2(1H)-on

508,2

108

(R)-3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
((tetrahydrofuran-3-yl)metyl)-
3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

500,2
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109

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(3-
metoxyphenyl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

5222

110

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(2-
flophenyl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

510,2

111

3-(3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-2-
0x0-3,4-dihydropyrido[4,3-
d]pyrimidin-1(2H)-yl)-N-
metylbenzensulfonamit

F
oH
l\ N
\O N ~

585,2

112

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(5-
metoxypyrazin-2-yl)-3,4-
dihydropyrido[4,3-d]pyrimidin-
2(1H)-on

524,2

113

4-(3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-2-
0x0-3,4-dihydropyrido[4,3-
d]pyrimidin-1(2H)-yl)-N,N-
dimetylbenzamit

563,2

114

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(2-
(1-metyl-1H-pyrazol-4-yl)etyl)-
3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

524,2

-132-




33295

115

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-dimetyl-
1H-pyrazol-4-yl)-1-(4-(5-metyl-
1,3,4-oxadiazol-2-yl)phenyl)-
3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

574,2

116

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-
((2-etoxypyridin-4-yl)metyl)-
3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

551,2

117

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-dimetyl-
1H-pyrazol-4-yl)-1-((1-metyl-2-
0x0-1,2-dihydropyridin-4-
ylmetyl)-3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

537,2

118

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-dimetyl-
1H-pyrazol-4-yl)-1-((1-metyl-
1H-benzo[d][1,2,3]triazol-5-
yDmetyl)-3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

561,2

119

3-(2,6-ditlo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(2-
oxoindolin-5-yl)-3,4-
dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

547,2

120

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(2-
metyl-3-oxoisoindolin-5-yl)-
3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

561,2

-133-




33295

3-(2,6-diflo-3,5-
dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-((2-

121 B metylpyrimidin-4-yl)metyl)-3,4- 522,2
dihydropyrido[4,3-d]pyrimidin-
2(1H)-on
Vi du 122

Metyl 4-(3-(2,6-diflo-3,5-dimetoxyphenyl)-7 -(1,3-dimetyl-1H-pyrazol-4-yl)-2-ox0-3,4-
dihydropyrido[4,3-d] pyrimidin-1(2H)-yl)piperidin-1-carboxylat

~o 0
F J\ pe
N o
Yed¥e
F A~

=

Buée 1. Diéu ché tert-butyl 4—(3-(2,6—dz'ﬂo-3,5-dimetoxyphenyl)-7—(1,3—dimetyl-1H—
pyrazol-4-yl)-2-oxo-3,4-dihydropyrido[4, 3-d[pyrimidin-1 (2H)-yl)piperidin-1-carboxylat

Pedleas

Hop chét nay dugc didu ché bang cach st dung céc quy trinh twong tw voi cac quy
trinh st dung trong Vi du 29, Budc 2 (Piéu kién B) va Budc 3, v6i tert-butyl 4-
aminopiperidin-1-carboxylat thay thé 4-aminometyl pyridin trong Bude 2. LCMS dugc tinh
cho C3H37F2NsOs [M+H]" m/z: 599,1; Tim dugc: 599,1.

Buoc 2: 3—(2,6—dz'ﬂo-3,5-dimeloxyphenyl)—7-(1,3—a"imelyl-1H—pyrazol-4-yl)-1-(piperidz'n-él-
yl)-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on
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Can tho tir Bude 1 néu trén dugc bd sung metanol (1 mL) va 4,0 M HCL 1,4-dioxan
(1 mL) va hdn hop phan tng duoc khudy & nhiét do phong trong 1 gio, sau d6 dugc cd dac.
Phin tho dugc tinh ché trén HPLC didu ché (pH = 2, axetonitril/nu6éc+TFA) dé tao ra san
phdm mong mudn (24 mg) 1a mubi bis-TFA cta ndé. LCMS dugce tinh cho CasH29F2NsOs3
[M+H]" m/z: 499.2; Tim dugc: 499,1.

Buée 3. Piéu ché metyl 4-(3-(2,6-diflo-3, 5-dimetoxyphenyl)-7-(1,3-dimetyl-1H-pyrazol-4-
yl)-2-0x0-3,4-dihydropyrido[4, 3-d]pyrimidin-1 (2H)-yl)piperidin-1-carboxylat

Dung dich 3-(2,6-diﬂ0-3,5-dimetoxyphenyl)-7-(l,3-dimetyl-1H-pyrazol-4-yl)-1-
piperidin-4—y1—3,4-dihydr0pyrido[4,3-d]pyrimidin-2(1H)-on (7,00 mg, 0,0140 mmol) trong
tetrahydrofuran (500 pL) dugc bd sung N,N-diisopropyletylamin (9,78 pL,
0,0562 mmol) va metyl cloformat (1,63 uL, 0,0211 mmol). Hon hgp phan ting duoc khudy
qua dém, sau d6 dugc pha lodng véi metanol va duoc tinh ché truc tiép bang HPLC pha dao
(pH = 2, axetonitril/nuéc+TFA) dé tao ra san phém mong mudn 12 mudi TFA tuong Gng.

LCMS duge tinh cho C27H31F2NgOs [M+H]" m/z: 557,2, tim dugc 557,2.
Viduy 123

Metyl 4-(3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl- 1H-pyrazol-4-yl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)phenylcarbamat.

Fj\ /©/N\“/O\
o NN °
F X
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Bude 1. tert-butyl 4-(3—(2,6—diﬂo-3,5-dimet0xyphenyl)-7-(1,3-dz'melyl—]H—pyrazol—4-yl)-2—
oxo-3,4-dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)phenylcarbamat

~N

\OﬁjjiNO bR

Hop chét nay duoc diéu ché bang cach sir dung cac quy trinh twong ty v6i cac quy trinh
st dung trong Vi du 29, Budc 2 (Diéu kién B) va Budc 3, véi tert-butyl 4-aminophenylcarbamae
thay thé 4-aminometyl pyridin trong Budc 2. LCMS dugce tinh cho C31H33F2NeOs [M+H]" m/z:
607.,2; Tim duoc: 607,2

Buée 2. Piéu ché ]-(4-amin0phenyl)-3-(2,6—d’zﬂo-3,5-dimetoxyphenyl)—7—(1,3—dimelyl—]H—
pyrazol-4-yl)-3,4-dihydropyrido[4,3-d]pyrimidin-2(1 H)-on.

o
F NH,
s
O N N
F X
|

Z

Cin tho tir Bude 1 néu trén duge bd sung metanol (1 mL) va 4,0 M HCL 1,4-dioxan
(1 mL) va hdn hgp phan Gng duge khudy & nhiét 6 phong trong 1 gio, sau d6 duoc co dac.
Phin thé dugc tinh ché bing séc ky ot (0-10 % metanol trong diclometan). LCMS dugc
tinh cho Ca6HasFaNgO3 [M+H]" m/z: 507,2; Tim dugc: 507,2.

Buée 3. Piéu ché metyl 4-(3-(2,6—diﬂo-3,5—dimetoxyphenyl)—7-(],3-dimetyl—]H—pyrazol—4—
yl)-2-oxo-3,4-dihydropyrido[4,3-d [Tpyrimidin-1(2H)-yl)phenylcarbamat.

Dung dich 1 -(4-aminopheny1)-3-(2,6-diﬂo-3,5-dimetoxyphenyl)-7-(1 ,3-dimetyl-1H-
pyrazol-4-yl)—3,4-dihydropyrido[4,3-d]pyrimidin—2(lH)-on (7,00 mg, 0,0140 mmol) trong
tetrahydrofuran (500 pL) duoc bd sung N,N-diisopropyletylamin (9,78 uL,
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0,0562 mmol) va metyl cloformat (1,63 pL, 0,0211 mmol). Hon hop phan ung dugc khudy
qua dém, sau d6 dugc pha lodng véi metanol va duge tinh ché truc tiép bang HPLC pha dao
(pH = 2, axetonitril/nudc+TFA) dé tao ra san phém mong mudn 12 mubi TFA tuong Gng.

LC-MS duoc tinh cho CagHarFaNsOs [M+H]* m/z: 565.2, tim duge 565,2.
Vi du 124

1-((1-xyclopropyl- 1H-pyrazol-4-yl)metyl)—3-(2,6-diﬂo-3,5-dimetoxyphenyl)—7 -(1,3-
dimetyl-1H-pyrazol-4-yl)-3,4-dihydropyrido [4,3-d]pyrimidin-2(1H)-on

~o
o4
ALK
0 N N/\E\IN,Q
. -

X N

H /
ZNAE\’N,\

Dung dich etyl 1-{[2—(trimetylsilyl)etoxy]metyl}-1H-pyrazol-4-carboxylat (500 mg,
2 mmol) trong tetrahydrofuran (2 mL) dugc bd sung lithi 2,0 M tetrahydroaluminat trong
tetrahydrofuran (1,11 mL, 2,22 mmol) va hdn hop duge khudy & nhiét do phong trong 2 gio,
sau d6 dugc dép tit bang cach thém 20 pL nudce, 20 pL dung dich NaOH chtra nuéc 15 %,
sau d6 thém 60 pL nudc. Sau khi khudy thém 1 gio, hdn hgp phéan tng duge loc qua 16p
Celite va duogc cd dac.

Can néu trén trong metylen clorua (10 mL) dugc bd sung trietylamin (644 pL,
4,62 mmol) va hdén hop dugc lam mat dén 0 do. Metansulfonyl clorua (143 pL,
1,85 mmol) dugc bd sung ting giot va hén hop duge khudy & nhiét do phong trong 30 phut,
sau d6 duoc lam lanh lai dén 0 dd va duoc dap tat béng cach cin than bd sung 2 mL nuée.
Hoén hop dugce rira v6i nude mudi va 16p chia nuge duge tach chiét véi metylen clorua b

sung. Hdn hop hitu co duge lam kho trén natri sulfat va duoc co dac.
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Can duogc hoa tan trong N,N-dimetylformamit (10 mL) va bd sung natri nitrua
(180 mg, 2,77 mmol). Hdn hop dugce khudy qua dém & nhiét 4 phong, sau d6 duoc dap tat
& 0 do bang cach bd sung 1,5 mL nude. Hn hop duge pha lodng véi ete dietyl va cac 16p
duoc phan tach. Sau d6 16p hitu co dugc rira voi nude va nudc mubi, sau d6 duoc lam khod
trén natri sulfat va dugc co dic.

Cin dugc hoa tan trong 1,4-Dioxan (1,5 mL) va bd sung triphenylphosphin lién két
v6i nhya (924 mg, 2,77 mmol). Hon hop duge khudy trong 1 gio, sau d6 bd sung hén hop
gbm dioxan:nudc (téng 1,5 mL) véi ty 1€ 4:1 va hdn hop duge khudy ¢ nhiét do phong qua
dém. Nhua duoc loai ra bang cach loc va dung dich loc dugc o dic d8 tao ra hop chat mong
mudn, duoc st dung ma khong can tiép tuc tinh ché trong budce tiép theo. LC-MS dugc tinh

cho C1oH»N;0Si [M+H]" m/z: 228,2, tim dugc 228,2.

Buéc 2. Diéu ché ]-((]H—pyrazol-4—yl)melyl)—3-(2,6—diﬂo—3,5—c7imetoxyphenyl)—7-(1,3-
dimetyl-1H-pyrazol-4-yl)-3,4-dihydropyrido[4,3-d]pyrimidin-2(I H)-on

e
/(;[F
~N j\
o i N N/\E\INH

X N

Hoén hop N-{[4-clo-6-(1,3-dimetyl-lH-pyrazol-4-yl)pyridin-3-yl]metyl}—2,6—diﬂo-
3,5-dimetoxyanilin (50 mg, 0,1 mmol), 1-(1-{[2-(trimetylsilyl)etoxy]metyl}-1H-pyrazol-4-
yl)metanamin (41,7 mg, 0,183 mmol), (2'-aminobiphenyl-2-yl)(clo)[dixyclohexyl(2',6'-
diisopropoxybiphenyl-2-yl)phosphoranyl]paladi (9,5 mg, 0,012 mmol) va xesi cacbonat
(120 mg, 0,367 mmol) dugc bd sung rugu tert-butyl (2 mL) va binh phan ing dugc hut chéan
khong va dugc nap lai véi nito ba 1an. Sau d6 hdn hop dugc khuéy & 100 d6 qua dém, tai
thoi diém ma LCMS cho thiy su chuyén héa hoan toan. Hon hop phéan Gng dugc pha loang
v6i diclometan va dugce loc qua 16p Celite. Dung dich loc dugc ¢6 dac.

Can dugc hoa tan trong tetrahydrofuran (2,2 mL) va bd sung trietylamin (68,2 uL,
0,489 mmol). Sau khi lam mat dén 0 do, triphosgen (36,3 mg, 0,122 mmol) dugc bd sung vao
theo mot phan va hdn hop phan tng duge khudy & nhiét do phong trong 1 gio, sau d6 dugc
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dap tit bang cach bd sung 1IN NaOH va dugc khudy thém 1 gid nita. Sau d6 hdn hgp duge
tach chiét voi etyl axetat va 16p hitu co duge lam kho trén natri sulfat va duogc cd déc.

Can duoc hoa tan trong axit trifloaxetic (1,0 mL) va duoc khuéy & nhiét do phong
trong 1 gi¢. Phén tich LCMS cho thay sur chuyén hoéa hoan toan thanh san phim mong mudn.
Hon hop duge ¢d déc, sau d6 dugc tinh ché bang sic ky cot (50-100 % etyl axetat trong hexan)
dé tao ra san phdm mong mudn 13 bdt mau nau. LC-MS duogc tinh cho C24H24F2N703 [M+H]*

m/z: 496,2, tim dugc 496,2.

Bude 3. Diéu ché 1-((1-xyclopropyl-1H-pyrazol-4-yl)metyl)-3-(2,6-diflo-3, 5-dimetoxyphenyl)-
7-(1,3-dimetyl-1H-pyrazol-4-yl)-3,4-dihydropyrido[4,3-d], pyrimidin-2(1H)-on.

Hon hop 3-(2,6-diﬂ0-3,5-dimetoxypheny1)-7-(1,3-dimety1—1H-pyrazol—4-y1)-l-(lH—
pyrazol-4-y1metyl)-3,4-dihydropyrido[4,3-d]pyrimidin-?.(lH)-on (10 mg, 0,02 mmol), axit
xyclopropylboronic (6,93 mg, 0,0807 mmol), natri carbonat (8,56 mg,
0,0807 mmol), ddng(Il) diaxetat (7,33 mg, 0,0404 mmol) va 2,2’-bipyridin (6,30 mg,
0,0404 mmol) dugc hoa tan trong 1,2-dicloetan (200 uL) va hdn hop dugc gia nhiét 6 95 do
qua dém. Hon hop dugc pha lodng véi metanol va dugc tinh ché truc tiép bang HPLC pha
dédo (pH = 2, axetonitril/nudc+TFA) dé tao ra san phdm mong mudn 14 chit rin mau

tréng. LC-MS dugc tinh cho C27H28F2N703 [M+H]" m/z: 536,2, tim dugc 536,2.
Vidu 125

2-(4-((3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1(2H)-yl)metyl)- 1H-pyrazol-1-yl)axetonitril

~o
/@F
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o) I N N/t\’N/\

A

Dung dich 3—(2,6—diﬂ0-3,5-dimetoxyphenyl)-7-(1,3—dimety1—1H-pyrazol—4-yl)-l-(1H-
pyrazol-4-ylmetyl)-3,4-dihydropyrido[4,3-d]pyrimidin—2(lH)—on (Vi du 124, Buoc 2; 17 mg,
0,034 mmol) trong N,N-dimetylformamit (500 uL) ¢ 0 dd dugc bd sung natri hydrua (4,12 mg,
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0,172 mmol) va hdn hgp dugc khudy & 0 do trong 10 phat. Sau do bd sung bromoaxetonitril
(23,9 pL, 0,343 mmol) va hdn hop phan tng dugc khudy trong 1 gi® ¢ nhiét do phong. Sau do
hdn hop phéan tng dugc pha lodng véi metanol va dugc tinh ché truc tiép bang HPLC pha dao
(pH = 2, axetonitril/nuéc+TFA) d8 tao ra san phdm mong mudn 1a mudi TFA tuong Gng. LC-

MS duoc tinh cho CaHasFaNsO3 [M+H]" m/z: 535,2, tim duoc 535,2.

Vidu 126
1-((1-(xyclopropylmetyl-1H-pyrazol-4-yl)metyl)-3 -(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-3,4-dihydropyrido [4,3-d]pyrimidin-2(1H)-on

Hop chit nay dugc didu ché bang cach st dung cac quy trinh tuong tu voi cac quy
trinh st dung trong Vi du 125, v6i xyclopropylmetyl bromua thay thé bromoaxetonitril.

LCMS dugc tinh cho C2sH30F2N703 [M+H]" m/z: 550,2; Tim dugc: 550,2.

Vidu 127
3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-y1)-1-((1-((tetrahydrofuran-2-
yl)metyl)-1H-pyrazol-4-yl)metyl)-3 ,A-dihydropyrido[4,3-d]pyrimidin-2(1H)-on

Hop chét nay dugc didu ché bing cach st dung céc quy trinh tuong tu v6i cac quy trinh
str dung trong Vi du 125, v6i 2-(bromometyl)tetrahydrofuran thay thé bromoaxetonitril. LCMS
duoc tinh cho C29H32F2N704 [M+H]" m/z: 580,2; Tim duogc: 580,2.
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Vidu 128
3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-1-((1-(2,2—diﬂoety1)-1H-pyrazol-4-y1)metyl)-7-(1,3-dimetyl—
1H-pyrazol—4-yl)-3,4-dihydropyrido[4,3-d]pyrimidin—Z(lH)-on
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Hop chét nay dugc didu ché bing céach sir dung céc quy trinh tuong tu voi cdc quy
trinh st dung trong Vi du 125, v6i 2-bromo-1,1-difloetan thay thé bromoaxetonitril. LCMS
duoc tinh cho CasHaF4N703 [M+H]" m/z: 560,2; Tim duoc: 560,2.

Vidu 129
3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-(1H-pyrazol-4-yl)-
3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on

Bude 1. Diéu ché 1-((2-(trimetylsilyl)etoxy)metyl)-1H-pyrazol-4-amin

N
N, SiMes
L"‘

Dung dich 4-nitro-1H-pyrazol 0 do (250 mg, 2,2 mmol) trong tetrahydrofuran
(10 mL) dugc bd sung natri hydrua (60 % khdi luong trong dau khoang, 63,7 mg,
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2,65 mmol) va hon hgp phan tmg dugc khudy trong 10 phut tai nhiét d6 nay. Sau dé bd sung
tirng giot [B-(Trimetylsilyl)etoxy]metyl clorua (430 pL, 2,43 mmol) va hdn hgp phéan Gng
dugc khudy thém 1 gio nita & nhiét do phong. Hon hop phéan tmg dugce dap t4t bing nudc
mudi va dugc tach chiét véi etyl axetat. Lép hitu co duge lam kho trén natri sulfat va dugc
cd dic. Can dugc tinh ché béng séc ky cot (10-80 % etyl axetat trong hexan) dé tao ra nitro
pyrazol dugc bao vé boi hop chét trung gian.

Can duogc hoa tan trong etyl axetat (2,5 mL) va b sung 10 % paladi trén cacbon (240 mg,
0,11 mmol). Binh phan mg dugc hit chan khong va dugc nap lai v6i khi hydro (0,1 MPa (1
atm)) va hdn hop phan tmg dugc khudy trong 2 gid ¢ nhiét d6 phong. Hn hop dugc loc qua 16p
Celite va duoc cd dic. Cin duge st dung ma khong cén tiép tuc tinh ché trong buéc tiép theo.

LCMS duogc tinh cho CoHaoN30Si [M+H]" m/z: 214,1; Tim duoc: 214,2.

Buéc 2. Diéu ché 3-(2,6-diflo-3, 5—dimet0xyphenyl)-7—(],3-dimelyl—1H—pyrazol—4-yl)-]—(]H—
pyrazol-4-yl)-3,4-dihydropyrido[4, 3-dJpyrimidin-2(1H)-on.

Hon hop N-{[4-clo-6-(1,3-dimetyl- 1H-pyrazol-4-yl)pyridin-3-yl]metyl}-2,6-diflo-3,5-
dimetoxyanilin (50 mg, 0,1 mmol), 1-{[2-(trimetylsilyl)etoxy]metyl }- 1H-pyrazol-4-amin
(39,1 mg, 0,183 mmol), RuPhos Pd G2 (9,5 mg, 0,012 mmol) va xesi cacbonat (120 mg,
0,367 mmol) dugc bd sung rugu tert-butyl (2 mL) va binh phan tmg dugc hut chan khong va
duoc nap diy nito ba lan. Sau d6 hdn hop dugc khudy & 100 do qua dém.. Hdn hop phan (g
duoc pha lodng véi diclometan va duge loc qua 16p Celite. Dung dich loc duoc co dac.

Can duogc hoa tan trong tetrahydrofuran (2,2 mL) va bd sung trietylamin (68,2 pL,
0,489 mmol). Sau khi 1am mat dén 0 do, triphosgen (36,3 mg, 0,122 mmol) dugc bd sung vao
trong mot phan va hén hop phan ung duge khudy & nhiét d0 phong trong 1 gi0, sau do dugc
dap tat bang céach bb sung 1 N NaOH va dugc khudy thém 1 gi¢ nita. Sau d6 hdn hgp dugc
tach chiét véi etyl axetat va 16p hitu co dugc lam kho trén natri sulfat va dugc c6 dédc. Can
duoc tinh ché bang sdc ky ¢ot (0-15 % metanol trong diclometan) @& tao ra san phAm mong
mudn 14 chét rén mau ndu nhat. Chét rdn nay dugc tinh ché tiép tuc bang HPLC pha dao (pH
=2, axetonitril/nudc+TFA) d8 tao ra san pham mong mudn 1a mubi TFA tuong tmg. LCMS

duoc tinh cho C23H22F2N703 [M+H]" m/z: 482,2; Tim dugc: 482,2.

Vi du 130
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1-(1-xyclopropyl-1H-pyrazol-4-yl)-3-(2,6-diflo-3 ,5-dimetoxyphenyl)-7-(1,3-dimetyl-1H-
pyrazol-4-yl)-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on

Hop chit nay dugc diéu ché bang cach st dung céc quy trinh tuong ty voi cac quy
trinh str dung trong Vi du 124, Bucéc 3 v§i san phém cua Vi dy 129 dung lam nguyén liéu ban

dau. LCMS duoc tinh cho Ca6Ha6F2N703 [M+H]" m/z: 522,2; Tim duogc: 522,2.

Vidu 131
3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-(1-etyl-1H-pyrazol-
4-yl)-3,4—dihydr0pyrido[4,3-d]pyrimidin—2(lH)—on

\O >

F N

SO L
F | N

=

Hop chét nay dugc diu ché bang cach st dung cac quy trinh tuong tu véi cac quy trinh
st dung trong Vi du 125 véi 3-(2,6-diflo-3, 5-dimetoxyphenyl)-7-(1,3-dimetyl-1 H-pyrazol-4-yl)-
1-(1H-pyrazol-4-yl)-3,4-dihydropyrido[4, 3-dJpyrimidin-2(1H)-on (Vi du 129) thay thé 3-(2,6-
diflo-3,5-dimetoxyphenyl)-7-(1,3-dimetyl-1 H-pyrazol-4-yl)-1-(1H-pyrazol-4-ylmetyl)-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on va etyl iodua thay thé bromoaxetonitril. LCMS duoc
tinh cho CasHaeFaN;03 [M+H]" m/z: 510,2; Tim duge: 510,2.

Vidu 132

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 ,3-dimetyl-1H-pyrazol-4-yl)-1-(1-propyl-1H-
pyrazol-4-y1)-3,4-dihydropyrido[4,3-d]pyrimidin-Z(lH)-on
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Hop chét nay duge diéu ché bing cach sir dung céc quy trinh twong tu véi cac quy trinh
st dung trong Vi du 131 véi propyl iodua thay thé etyl iodua. LCMS dugc tinh cho C26HagFaN703
[M+H]* m/z: 524,2; Tim dugc: 524,2.

Viduy 133

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-(1H-indazol-6-yl)-
3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on
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Bude 1. Diéu ché 1-((2-(trimetylsilyl)etoxy)metyl)-1H-indazol-6-amin.

RN
(6] N-N
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Dung dich 5-nitroindazol (250 mg, 1,5 mmol) trong tetrahydrofuran (10 mL) & 0 d6
duoc bd sung natri hydrua (60 % huyén phu trong dau khoang, 67 mg, 1,7 mmol) va hdn
hop duoc khudy trong 10 phut & 0 df. Sau d6 bd sung tung giot [B-
(Trimetylsilyl)etoxy]metyl clorua (320 pL, 1,8 mmol) va hdn hop phan ing duge lam 4m
dén nhiét @6 phong va dugc khudy trong 1 gio, tai diém ma LCMS xéc nhén sy chuyén hoa
hoan toan. Hon hop phan tng dugc dap t4t bang nudc va duge pha lodng voi etyl axetat.

Céc 16p duoc phan tach va 16p chira nude dugc tach chiét vdi etyl axetat bd sung. Hon hop
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hitu co duoc 1am kho trén natri sulfat va dugc co dic. Cén dugc tinh ché bang cot (0-35 %
etyl axetat trong hexan) dé tao ra chét trung gian mong mudn.

Cian néu trén dugc hoa tan trong etyl axetat (10 mL) va bd sung 10 % paladi trén
cacbon (0,16 g, 0,15 mmol). Sau d6 phan tmg duoc dat dudi ép suét bong khi hydro va dugc
khudy qua dém, sau d6 dugc loc va co déc dé tao ra san phém mong mudn duoc tinh ché
bang sic ky cdt (0-20 % metanol trong diclometan). LCMS dugc tinh cho Ci3H22N30Si
[M+H]" m/z: 264,2; Tim dugc: 264,2.

Buéc 2. Diéu ché 3-(2,6-diflo-3, 5-dimet0xyphenyl)-7-(’],3-dimelyl—]H—pyrazol—4-yZ)—1-(]H-
indazol-6-yl)-3,4-dihydropyrido[4,3-d]pyrimidin-2( 1H)-on.

Hop chit ndy duge didu ché bing cach sir dung cac quy trinh twong tu voi cac quy
trinh st dung trong Vi du 29, Budc 2 (Diéu kién B) va Bude 3, v6i san pham tlr Buéc I thay
thé xyclopropylmetylamin trong Budc 2. LCMS dugc tinh cho Ca7H24F2N703 [M+H]" m/z:
532,2; Tim duogc: 532,2.

Vidu 134
3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3-dimetyl-1 H-pyrazol-4-yl)-1-(1H-indazol-5-yl)-
3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on
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Hop chit nay dugc didu ché bang cach st dung cac quy trinh tuong tu vGi cac quy
trinh st dung trong Vi du 133 vGi 4-nitroimidazol thay thé 5-nitroimidazol. LCMS dugc
tinh cho C27H24F2N703 [M+H]" m/z: 532,2; Tim dugc: 532,2.

Vidu 135

1-(5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1 -(pyrimidin-4-yl)-1,2,3,4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)pyridin—Z-yl)xyclobutancacbonitril
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Burge 1. Diéu ché 1-(5-(4,4, 5, 5-tetrametyl-1,3,2-dioxaborolan-2-ylpyridin-2-

yl)xyclobutancacbonitril.

Hon hop  1-(6-bromopyridin-3-yl)xyclobutancacbonitril (500 mg, 2 mmol),
4,4,5,5,4' 4" 5 5'-octametyl-[2,2']bi[[ 1,3,2]dioxaborolanyl] (802 mg, 3,16 mmol), kali axetat
(621 mg, 6,33 mmol), va [1,1'-bis(diphenylphosphino)feroxen] diclopaladi 1) (92 mg,
0,13 mmol) trong 1,4-dioxan (8 mL) trudc hét duoc thdi voi khi nito, va sau d6 duge khudy &
90 °C qua dém. Sau d6 hdn hop phan tmg dugc lam mat dén nhiét do phong, dugc pha lodng
v6i etyl axetat, duoc loc qua 16p celite, va duoc ¢d déc. Sau d6 chét tho dugc tinh ché thong
qua sic ky cot (0 % dén 30 % EtOAc trong hexan) dé tao ra san phém 1a chét rén mau vang.

LCMS duoc tinh cho C1oH12BN202 [M+H cho axit boronic]" m/z: 203,1; Tim dugc: 203,1.

Bube 2. Diéu ché ]-(4—0[0—5—((2,6—diﬂo-3,5-dz’met0xyphenylamino)melyl)—Z,3’-bipyridin-6’-

yl)xyclobutancacbonitril.
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Hon hop N-[(4,6-diclopyridin-3-yl)metyl]-2,6—diﬂo-3,S-dimetoxyanilin (400 mg,
1 mmol), 1-[5-(4,4,5,5-tetrametyl-1,3 _2-dioxaborolan-2-yl)pyridin-2-yl]xyclobutancacbonitril
(330 mg, 1,2 mmol), tetrakis(triphenylphosphin)paladi(0) (120 mg, 0,10 mmol) va kali
cacbonat (580 mg, 4,2 mmol) dugc hoa tan trong hdn hop 1,4-dioxan (5 mL) va nuéc (1 mL).
Binh phan tmg dugc hut chan khong va dugc nap lai voi nito, sau d6 duoc gia nhiét dén 120 d6
trong 2 gio, tai didm ma LCMS cho biét su chuyén hoa gan nhur hoan toan. Hon hop phén ung
duoc dap tit bing natri bicacbonat chira nuéc béo hoa va dugce tach chiét vai etyl axetat. LGp
hitu co dugc 1am kho trén natri sulfat va dugc c6 dic. Can duge tinh ché béng sic ky cot (0-
30 % etyl axetat trong hexan) d8 tao ra san phdm mong mudn 13 chit rin mau vang nhat. LCMS

duoc tinh cho CosHoCIFaN4O2 [M+H] m/z: 471,1; Tim duoc: 471,1.

Buée 3. Diéu ché 1-(5-(3-(2,6-diflo-3, 5-dimetoxyphenyl)-2-oxo-1-(pyrimidin-4-yl)-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl pyridin-2-yl)xyclobutancacbonitril

Hon hop 1-(4-clo-5-{[(2,6-diflo-3,5 -dimetoxyphenyl)amino]metyl}-2,3’-bipyridin-
6’-yl)xyclobutancacbonitril (30,0 mg,  0,0637 mmol), pyrimidin-4-amine (9,09 mg,
0,0956 mmol), RuPhos Pd G2 (4,9 mg, 0,0064 mmol) va xesi cacbonat (62,3 mg,
0,191 mmol) dugc hoa tan trong rugu tert-butyl (0,6 mL) va binh phan g dugc hit chin
khong va dugc nap lai véi nito ba 14n. Sau d6 phan tng dugc khudy & 95 d6 qua dém. Phan
ung dugc dap tat bang cach bd sung natri bicacbonat chira nudc bdo hoa, sau do dugc pha
lodng véi etyl axetat. Céc 16p duge phén tach va 16p chira nuée duge tach chiét véi etyl
axetat bd sung. Hon hop hitu co duge lam kho trén natri sulfat va dugce co dic.

Can duoc hoa tan trong tetrahydrofuran (0,75 mL) va bd sung trietylamin (25,8 mg,
0,255 mmol). Sau khi lam mat dén 0 do, triphosgen (18,9 mg, 0,0637 mmol) dugc bd sung
va hon hop duge khudy & nhiét do phong trong 1 gio, sau do dugc pha lodng v6i metanol
va duoc tinh ché bang HPLC pha nguoc (pH = 2, axetonitril/nudc+TFA) dé tao ra san pham
mong mudn 1a mudi TFA twong tmg. LCMS dugc tinh cho CasHasF2N70s [M+H]" m/z:
556,2; Tim dugc: 556,2.

Vi du 136

1-(5-(1-xyclobutyl-3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo- 1,2,3,4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)pyridin—2-yl)xyclobutancacbonitril
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Hop chit nay dugc didu ché bang cach st dung céc quy trinh twong tw v6i cac quy
trinh str dung trong Vi du 135, Budc 3 v6i xyclobutylamin thay thé pyrimidin-4-amin. LCMS
duge tinh cho CaoHasFaNsO3 [M+H]" m/z: 532,2; Tim duge: 532,2.

Vidu 137
1-(5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-(pyridin-2-y1)-1,2,3 ,4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)pyridin-2-yl)xyclobutancacbonitril
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Hop chét nay dugc didu ché bang cach sit dung cac quy trinh twong ty v&i cac quy
trinh st dung trong Vi du 135, Budc 3 v6i 2-aminopyridin thay thé pyrimidin-4-amin. LCMS
duoc tinh cho C30H25F2NgO3 [M+H]" m/z: 555,2; Tim dugc: 555,2.

Vidu 138

1-(5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo-1-(pyridin-3-yl)-1,2,3 ,4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)pyridin-2-yl)xyclobutancacbonitril
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Hop chét nay dugc didu ché bing cach st dung cac quy trinh twong tw v6i cac quy
trinh st dung trong Vi du 135, Budc 3 v6i 3-aminopyridin thay thé pyrimidin-4-amin. LCMS
dugec tinh cho C30H2sF2NgOs3 [M+H]* m/z: 555,2; Tim dugc: 555,2.

Vidu 139
1-(5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(2-metoxyetyl)-2-oxo- 1,2,3,4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)pyridin-2-yl)xyclobutancacbonitril

Hop chét nay dugc didu ché bang cach st dung cic quy trinh tuong tu v6i cac quy
trinh st dung trong Vi du 135, Budc 3 vGi 2-metoxy etylamin thay thé pyrimidin-4-amin.

LCMS dugc tinh cho CagHasF2NsO4 [M+H]" m/z: 536,2; Tim dugc: 536,2.
Vidu 140

1-(5-(1-xycl0propylmetyl-3-(2,6-diﬂo-3,5—dimet0xyphenyl)—2-ox0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin—7-yl)pyridin-2-yl)xyclobutancacbonitril
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Hop chét nay duogc didu ché bang cach st dung cac quy trinh tuong tw voi cac quy
trinh st dung trong Vi du 135, Budc 3 v6i xyclopropylmetyl amin thay thé pyrimidin-4-amin.
LCMS dugc tinh cho Ca29HsFaNsO3 [M+H]" m/z: 532,2; Tim duoc: 532,2.

Vi du 141
3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7-(1-metyl- 1H-pyrazol-3-yl)-3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on
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Buée 1. Diéu ché N—((4-clo-6—(]-melyl—]H—pyrazol—3-yl)pyridz’n—3-yl)melyl)-2,6—a"iﬂo-3,5-

dimetoxyanilin.
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Hop chat nay dugc didu ché bang cach str dung cac quy trinh tuong ty v6i cac quy
trinh s dung trong Vi du 135, Budc 2 véi 1-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol thay thé 1-(5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
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yl)pyridin-2-yl)xyclobutancacbonitril. LCMS dugc tinh cho C1sH1sCIF2N4O2 [M+H]" m/z:
395,1; Tim dugc: 395,1.

Budéc 2. Diéu ché 3-(2,6-diflo-3, 5—dimez‘0xyphenyl)-1-etyl-7-(J—metyl-1H—pyrazol-3-yl)-3, 4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on.

Hop chét nay dugc diéu ché bang cach sir dung cc quy trinh tuong tur v6i cac quy trinh
stt dung trong Vi du 135, Budc 3 v6i N-((4-clo-6-(1 -metyl-1H-pyrazol-3-yl)pyridin-3-yl)metyl)-
2,6-diflo-3, 5-dimetoxyanilin (Budc 1) thay thé 1-(4-clo-5-((2,6-diflo-3,5-
dimetoxyphenylamino)metyl)-2,3'-bipyridin-6 “yl)xyclobutancacbonitril va etylamin thay thé
pyrimidin-4-amin. LCMS dugc tinh cho C1H2FaNs05 [M+H]" m/z: 430,2; Tim dugc: 430,2.

Vidu 142
4-(3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1-metyl- 1H-pyrazol-3-yl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1(2H)-yl)benzonitril

o
3 O
o NT N
F AN
|,
N \\
N~

N
\

Hop chit nay dugc didu ché bang cach s dung céc quy trinh tuong tu véi cac quy
trinh st dung trong Vi du 141, Budc 2 véi 4-amino benzonitril thay thé etylamin. LCMS dugc
tinh cho CagH21F2NsO3 [M+H]" m/z: 503,2; Tim dugc: 503,2.

Vi du 143

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-((1-etyl- 1H-pyrazol-4-yl)metyl)-7-(1-metyl-1H-
pyrazol-3-yl)-3,4-dihydropyrido[4,3—d]pyrimidin-2(1H)-on
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Hop chét nay duge didu ché bing cach st dung cc quy trinh tuong ty voi cac quy
trinh st dung trong Vi du 141, Budc 2 (1-etyl- 1H-pyrazol-4-yl)metanamin thay thé etylamin.
L.CMS duogc tinh cho CasHaeFaN7O3 [M+H]* m/z: 510,2; Tim duge: 510,2.

Vi du 144
4-(3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1-metyl- 1H-pyrazol-4-yl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1(2H)-yl)benzonitril

~N
F CN
A 0O
| Ly
\oﬁ;,ﬂ%
F N
| _
N \,N/
N

Buéc 1. Diéu ché N—((4—clo-6—(]-metyl—]H—pyrazol—4—yl)pyridin—3-yl)melyl)—Z,6—diﬂo-3,5-

dimetoxyanilin.

~

L

F
NH Cl
F N
| _
N N
N

Hop chat nay duoc didu ché bang cach st dung cac quy trinh tuong tu vOi cac quy
trinh st dung trong Vi du 135 Budc 2 voi  1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol thay thé 1-(5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
y1)pyridin-2-yl)xyclobutancacbonitril. LCMS duoc tinh cho CisHisCIFaNsO2 [M+H]" m/z:
395,1; Tim dugc: 395,1.
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Bude 2. Diéu ché 4-(3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1-metyl-1H-pyrazol-4-yl)-2-oxo-
3,4-dihydropyrido[4, 3-d]pyrimidin-1(2H)-yl)benzonitril.

Hop chat nay duge didu ché bang cach st dung cac quy trinh tuong tw voi cac quy
trinh st dung trong Vi du 135, Budc 3 v6i 4-amino benzonitril thay thé pyrimidin-4-amin.

LCMS duoc tinh cho Ca6H21F2NO3 [M+H]" m/z: 503,2; Tim dugc: 503,2.

Vi du 145
3-(2,6-diflo-3,5-dimetoxyphenyl)-1-((1-etyl- 1H-pyrazol-4-yl)metyl)-7-(1-metyl-1H-
pyrazol-4-yl)-3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on

F
I)I)OL
o N NY\N
VAN
F SN N
| _
N -
N

Hop chat nay duoc didu ché bang cach st dung cac quy trinh twong tw v4i cac quy trinh
st dung trong Vi du 144, Budc 2 voi (1-etyl-1H-pyrazol-4-yl)metanamin thay thé 4-amino
benzonitril. LCMS duoc tinh cho CasHaeFaN703 [M+H]" m/z: 510,2; Tim duoc: 510,2.

Béng 6. Cac hop chét trong Bang 6 dugc diéu ché theo cac quy trinh tdng hop dugce trinh bay

trong So d6 3 va Vi du 1, s dung cc nguyén li¢u ban dau phi hop

Vi dy | Tén Céu triic ?1\%:%18) N
2'-(2,6-diflo-3,5-dimetoxyphenyl)-
6'-(3-metyl-1-(3-

146 | morpholinopropyl)-1H-pyrazol-4- 554,1
yl)-1'H-spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on
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2'-(2,6-diflo-3,5-dimetoxyphenyl)-
6'-(1-(1-(metylsulfonyl)pyrolidin-3-
147 | yl)-1H-pyrazol-4-yl)-1'H-
spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2H)-on

560,1

2'-(2,6-diflo-3.5-
dimetoxyphenyl)-6'-(1-(2-(1-
(metylsulfonyl)piperidin-4-
yl)etyl)-1H-pyrazol-4-yl)-1'H-
spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on

148 602,3

1-(4-(2'-(2,6-diflo-3,5-
dimetoxyphenyl)-3'-oxo0-2',3'-
dihydro-1"H-spiro[xyclopropan-
1,4'-[2,7]naphtyridin]-6'-yl)-5-
metyl-1H-pyrazol-1-
yl)xyclobutancacbonitril

149 506,2

6'-(1-(1-axetylpyrolidin-3-yl)-1H-
pyrazol-4-yl1)-2'-(2,6-diflo-3,5-
150 | dimetoxyphenyl)-1'H-
spiro[xyclopropan-1,4'-
[2,7naphtyridin]-3'(2"H)-on

5242

2'-(2,6-diflo-3,5-
dimetoxyphenyl)-6'-(1-(3-

151 | morpholinopropyl)-1H-pyrazol-4-
yl)-1'H-spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on

540,1

2'-(2,6-ditlo-3,5-
dimetoxyphenyl)-6'-(1-(2-(4-
metoxypiperidin-1-yl)etyl)-1H-
pyrazol-4-yl)-1'H-
spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on

152 554,2
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2-(4-(2'-(2,6-diflo-3,5-
dimetoxyphenyl)-3'-oxo0-2',3'-
dihydro-1'H-spiro[xyclopropan-
1,4'-[2,7|naphtyridin]-6'-yl)-3-
metyl-1H-pyrazol-1-yl)axetonitril

466,2

154

2-(3-(4-(2'-(2,6-diflo-3,5-
dimetoxyphenyl)-3'-oxo0-2',3'-
dihydro-1'H-spiro[xyclopropan-
1,4'-[2,7]naphtyridin]-6'-yl)-3-
metyl-1H-pyrazol-1-yl)pyrolidin-
1-yl)axetonitril

535,1

155

2'-(2,6-diflo-3,5-
dimetoxyphenyl)-6'-(3-metyl-1-
(pyridin-3-ylmetyl)-1H-pyrazol-4-
yl)-1'H-spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on

518,1

156

3-(4-(2'-(2,6-diflo-3,5-
dimetoxyphenyl)-3'-oxo0-2',3'-
dihydro-1'H-spiro[xyclopropan-
1,4'-[2,7]naphtyridin]-6'-y1)-3-
metyl-1H-pyrazol-1-
yl)propannitril

480,1

157

2'-(2,6-diflo-3,5-
dimetoxyphenyl)-6'-(1-(2-
morpholinoetyl)-1H-pyrazol-4-
yl)-1'H-spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'"H)-on

526,2

158

2'-(2,6-diflo-3,5-
dimetoxyphenyl)-6'-(1-etyl-3-
metyl-1H-pyrazol-4-yl)-1'H-
spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on

455,1
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2'-(2,6-diflo-3,5-
dimetoxyphenyl)-6'-(3-metyl-1-
(2-morpholino-2-oxoetyl)-1H-
pyrazol-4-yl)-1'H-
spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on

554,2

160

2'-(2,6-diflo-3,5-
dimetoxyphenyl)-6'-(2-
(dimetylamino)thiazol-4-yl)-1'H-
spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on

473,1

161

2'-(2,6-diflo-3,5-
dimetoxyphenyl)-6'-(1-(2-(3-
metoxypyrolidin-1-yl)etyl)-1H-
pyrazol-4-yl)-1'H-
spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on

540,2

162

2'-(2,6-diflo-3,5-
dimetoxyphenyl)-6'-{1-[(1,1-
dioxido-1,2-thiazinan-3-yl)metyl]-
1H-pyrazol-4-yl}-1'H-
spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on

560,1

163

2'-(2,6-diflo-3,5-
dimetoxyphenyl)-6'-(3-metyl-1-
(1-metylpyrolidin-3-yl)-1H-
pyrazol-4-yl)-1'H-
spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on

510,2

164

2'-(2,6-diflo-3,5-
dimetoxyphenyl)-6'-(1-(2-
(dimetylamino)etyl)-3-metyl-1H-
pyrazol-4-yl)-1'H-
spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on

498,4
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2'-(2,6-diflo-3,5-
dimetoxyphenyl)-6'-(3-metyl-1-
(2-(piperidin-4-yl)etyl)-1H-
pyrazol-4-yl)-1'H-
spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on

165 538,2

2'-(2,6-diflo-3,5-
dimetoxyphenyl)-6"-(1-((1-
(metylsulfonyl)azetidin-3-
yDmetyl)-1H-pyrazol-4-yl)-1'H-
spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on

166 560,1

6'-(1-((1-axetylazetidin-3-
yD)metyl)-1H-pyrazol-4-yl)-2'-
167 | (2,6-diflo-3,5-dimetoxyphenyl)-
1'H-spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on

524,2

Bang 7. Cac hop chét trong Bang 7 dugc didu ché theo cac quy trinh tdng hop dugc trinh bay

trong So dd 4 va Vi du 22, sir dung cac nguyén liéu ban d4u phit hop

LCMS

r A 71 A I
Vidu | Tén/'"H NMR Cau trac (M+H)+

3-(2,6-diflo-3,5-
dimetoxyphenyl)-1-etyl-7-(1-
etyl-3-metyl-1H-pyrazol-4-yl)-
3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on: 'H NMR
(500 MHz, dmso) & 8,38 (s, 1H),
8,36 (s, 1H), 7,31 (s, 1H), 7,09 (t,
J=8.2 Hz, 1H), 4,83 (s, 2H), 4,14
(q, J = 7,3 Hz, 2H), 4,02 (q, J =
6,9 Hz, 2H), 3,91 (s, 6H), 2,45 (s,
3H), 1,41 (t,J=7,0 Hz, 3H), 1,23
(t, J=17,0 Hz, 3H).

3-(2,6-diflo-3,5-dimetoxyphenyl)- /¢[F i J
\O N

168 4582

1-etyl-7-(1-metyl-1H-pyrazol-4- N
yl)-3,4-dihydropyrido[4,3- F SN
d]pyrimidin-2(1H)-on L

169 430,2
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O/
3-(2,6-diflo-3,5-dimetoxyphenyl)-
7-(1,3-dimetyl-1H-pyrazol-4-yl)- | ~o
170 |} ¢iy1-3 4-dihydropyrido[4,3- F 444.2
d]pyrimidin-2(1H)-on
Vi du 171

5-(2'-(2,6-diﬂ0-3,5-dimetoxyphenyl)-3’-oxo-2',3'-dihydro-1'H-spiro[xyclopropan—1,4'-
[2,7]naphtyridin]-6'-yl)-1H-pyrazol-4-cacbonitril

Buéc 1. 5-(2'-(2,6-diflo-3,5-dimetoxyphenyl)-3'-oxo-2,3 "_dihydro-1'"H-spiro[xyclopropan-
1,4"-[2, 7]naphlyridin]-6’—yl)—]-((2-(trimelylsilyl)etoxy)metyl)-]H—pymzol—4-cacbonitril

6'—c10-2’-(2,6-diﬂo-3,S-dimetoxyphenyl)-1',2'-dihydro-3'H-spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'-on (0,507 g, 1,33 mmol), 1-{[2-(trimetylsilyl)etoxy]metyl}-1H-
pyrazol-4-cacbonitril (0,342 g, 1,53 mmol), paladi axetat (29,9 mg, 0,133 mmol), axit
trimetylaxetic (34,0 mg, 0,333 mmol), kali cacbonat (0,552 g, 4,00 mmol) va di-1-
adamantyl(butyl)phosphin (71,6 mg, 0,200 mmol) duoc tron trong N,N-dimetylformamit
(2,67 mL) va 1,4-dioxan (2,67 mL). Hdn hop dugc gia nhiét 6 130 °C trong 1,5 gio. Phan

thd duge pha lodng v6i DCM, va duoc loc qua Celite. Dung dich loc dugc co dac. Can duoc
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tinh ché bang sic ky trén silica gel (35-60 % EtOAc/Hex) dé tao ra 760 mg san phim lién
két mong muén (khong tinh khiét 100 %). Rf= 0,41 (50 % EtOAc/Hex). LC/MS dugc tinh
cho CagH3:FaNs504Si [M+H]" m/z: 568,2; tim dugc: 568,2.

Buéc 2: 5-(2'-(2,6-diflo-3,5-dimetoxyphenyl)-3'-0x0-2",3 "_dihydro-1'H-spiro[xyclopropan-
1,4'-[2, 7 Inaphtyridin]-6'-yl)-1H-pyrazol-4-cacbonitril

Axit trifloaxetic (0,464 mL, 6,02 mmol) dugc bd sung vao dung dich 5-[2'-(2,6-diflo-
3,5-dimetoxyphenyl)-3'-oxo0-2',3'-dihydro-1"H-spiro[xyclopropan- 1,4'-[2,7naphtyridin]-6'-
yl]—1-{[2—(trimetylsilyl)etoxy]metyl}-1H-pyrazol-4-cacbonitril (171 mg, 0,301 mmol) trong
DCM. Hén hop duge khudy & nhiét do phong trong 15 gio. Hon hop tao ra dugc cd dic, va
NH4OH trong MeOH duoc bd sung. Hon hop duoc khqu & nhiét 46 phong trong 30 phat.
Phan tho dugc pha lodng véi nudce va dugce tach chiét véi DCM. Pha hitu co dugc cd déc. Can
duoc tinh ché bing séc ky trén silica gel (4-10 % MeOH/DCM) dé tao ra 49,0 mg san pham.,
LC/MS duogc tinh cho C22HisFoNsOs [M+H]" m/z: 438,1; tim duoc: 438,2.

Vidu 172
3-(2'-(2,6-diflo-3,5-dimetoxyphenyl)-3'-oxo-2',3'-dihydro- 1'H-spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-6'-yl)-1-metyl- 1H-pyrazol-4-cacbonitril

Xesi Cacbonat (13,1 mg, 0,0402 mmol) dugc bd sung vao dung dich 5-[2'-(2,6-diflo-
3,5-dimetoxyphenyl)-3'-oxo-2',3'-dihydro-l'H-spiro[xyclopropan-1,4'—[2,7]naphtyridin]-6'—
yl]-1H-pyrazol-4-cacbonitril (Vi du 171: 8,8 mg, 0,020 mmol) trong N,N-dimetylformamit
(150 L), tiép theo 12 metyl iodua (7,14 mg, 0,0503 mmol). Hon hop dugc khudy & nhiét do
phong qua dém. Phin tho dugce pha lodng véi DCM va dugce loc. Dung dich loc dugc ¢o

dac. Cin duoc pha lodng v6i MeOH va dugc tinh ché qua LC/MS didu ché pH 2
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(MeCN/nude véi TFA) dé tao ra san pham 1a chét ran mau tréng (mudi TFA). LC/MS dugc
tinh cho C23H20F2NsO3 [M+H]" m/z: 452,2; tim dugc: 452,2.

Vidu 173
3-(2'-(2,6-diflo-3,5-dimetoxyphenyl)-3'-oxo-2',3'-dihydro- 1'H-spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-6'-yl)-1 ~((tetrahydro-2H-pyran-4-yl)metyl)-1 H-pyrazol-4-cacbonitril

Xesi Cacbonat (10,4 mg, 0,0320 mmol) dugc bd sung vao dung dich 5-[2'-(2,6-diflo-
3,5-dimetoxyphenyl)-3'-ox0-2',3'-dihydro- 1'H-spiro[xyclopropan- 1,4'-[2,7]naphtyridin]-6'-
y1]-1H-pyrazol-4-cacbonitril (V7 du 171: 7,0 mg, 0,016 mmol) va 4-(bromometyl)tetrahydro-
2H-pyran (7,16 mg, 0,0400 mmol) trong N,N-dimetylformamit (120 pL). Hon hop duge khudy
& nhiét do phong qua dém. Phén thd duoc pha lodng véi DCM va duoc loc. Dung dich loc dugc
¢o6 dic. Can duoc pha loing v6i MeOH va dugc tinh ché qua LC/MS diéu ché pH 2
(MeCN/nude vai TFA) d8 tao ra san pham 1a chét rin mau tring (mubi TFA). LC/MS dugc
tinh cho CagHagFaNsO4 [M+H]" m/z: 536,2; tim dugc: 536,1.

Vidu 174
1-(xyanometyl)—3-(2‘-(2,6-diﬂ0-3,5-dimetoxyphenyl)-3'-oxo—2',3'-dihydro- 1'H-
spiro[xyclopropan-1 ,A'-[2,7Inaphtyridin]-6"-yl)- 1H-pyrazol-4-cacbonitril
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Xesi Cacbonat (10,4 mg, 0,0320 mmol) dugc bd sung vao dung dich 5-[2'-(2,6-diflo-
3,5-dimetoxyphenyl)-3'-0x0-2',3'-dihydro-1'H-spiro[xyclopropan-1 ,4'-[2,7]naphtyridin]-6'-
yl]-1H-pyrazol-4-cacbonitril (Vi du 171: 7,0 mg, 0,016 mmol) va bromoaxetonitril
(4,80 mg, 0,0400 mmol) trong N,N-dimetylformamit (120 uL). Hon hgp dugc khudy o
40 °C trong 2 gio. Phén thé duogc pha loang voi DCM va dugc loc. Dung dich loc duogc co
dac. Can duoc pha loing véi MeOH va duge tinh ché qua LC/MS dieu ché pH 2
(MeCN/nudce véi TFA) dé tao ra san phém 1a chét rin mau trang (mudi TFA). LC/MS duogc
tinh cho C24H19F2NsO3 [M+H]* m/z: 477,1; tim dugc: 477,2.

Vidu 175
5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo0-1,2,3 ,A-tetrahydropyrido[4,3-d]pyrimidin-7-
yl)-N-etylpicolinamit

Buoc 1: Axit 5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)picolini

~o

5

~o NTONTS
=z
NS

F

Hop chét nay duoc didu ché bang cach st dung cac quy trinh tuong tu v6i cac quy trinh
s dung trong Vi du 22, Bude 2 v6i axit 6-(metoxycacbonyl)pyridin-3-ylboronic thay thé axit
phenyl boronic. LC/MS dugc tinh cho C3Ha1FaN4Os [M+H]" m/z: 471,1; Tim dugc: 471,2.
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Buce  2: 5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-0xo0-1,2,3, 4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)-N-etylpicolinamit

Hon hop axit 5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-ox0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)picolinic (10 mg, 0,021 mmol) tr budc trudc,
Benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat (11 mg, 0,025 mmol),
va EtN (15 pL, 0,11 mmol) trong DMF (1,5 mL) & nhiét do phong dugc bd sung EINH,
(2,0 M trong THF, 53 uL, 0,11 mmol). Hon hop phan tmg dugc khudy & nhiét do phong qua
dém, dugc pha lodng voi MeOH, va duoc tinh ché truc tiép qua LC/MS didu ché pH 2
(MeCN/nudce voi TFA) dé tao ra san phdm mong muén 13 chit rn mau tring (mudi TFA).
LC/MS duge tinh cho CasHaeFaNsOs4 [M+H]™ m/z: 498.,2; Tim dugc: 498,2. 'H NMR
(600 MHz, DMSO) & 9,32 (dd, J = 2,2, 0,7 Hz, 1H), 8,87 (t, /= 6,0 Hz, 1H), 8,67 (dd, J =
8.2,2,2 Hz, 1H), 8,46 (s, 1H), 8,15 (dd, J= 8,2, 0,7 Hz, 1H), 7,72 (s, 1H), 7,07 (t,J=28,1 Hz,
1H), 4,84 (s, 2H), 4,07 (q, J = 7,0 Hz, 2H), 3,90 (s, 6H), 3,42 — 3,32 (m, 2H), 1,23 (t, J =
7,0 Hz, 3H), 1,15 (t,J = 7,2 Hz, 3H).

Vidu 176
N-xyclopropyl-5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo-1 ,2,3 4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)picolinamit

Hop chat nay dugc didu ché bang cach st dung cac quy trinh twong ty voi cac quy
trinh st dung trong Vi du 175, Budc 2 voi xyclopropylamin thay thé EtNHa (2,0 M trong
THF). LC/MS dugc tinh cho CasHaeF2NsOs [M+H]" m/z: 510,25 Tim dugc: 510,2.

Vidu 177
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5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo-1,2,3 ,A-tetrahydropyrido[4,3-d[pyrimidin-7-
y1)-N-(2-hydroxyetyl)picolinamit

Hop chat nay dugc didu ché bang cach st dung céc quy trinh twong tu voi cac quy
trinh st dung trong Vi du 175, Buéc 2 v6i etanolamin thay thé EtNH, (2,0 M trong THF).
LC/MS dugc tinh cho CasHasFaNsOs [M+H]" m/z: 514,2; Tim dugc: 514,2.

Vidu 178
5-(3-(2,6-diflo-3,5 -dimetoxyphenyl)-1-etyl-2-0xo-1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin—7—
yl)-N-isopropylpicolinamit

Hop chat nay dugc didu ché bang céach sir dung cac quy trinh twong tw véi cac quy
trinh st dung trong Vi du 175, Budc 2, v6i 2-propanamin thay thé EtNH; (2,0 M trong THF).
LC/MS duoc tinh cho Ca6H28F2N504 [M+H]* m/z: 512,2; Tim duge: 5 12,2.

Vidu 179

5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-0x0-1,2,3 ,A-tetrahydropyrido[4,3-d]pyrimidin-7-
y1)-N-propylpicolinamit
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‘H()p chét nay dugc didu ché bing cach st dung cac quy trinh twong tw voi cac quy
trinh st dung trong Vi du 175, Budc 2, v6i 1-propanamin thay thé EtNH, (2,0 M trong THF).
LC/MS dugec tinh cho CasHasFaNsO4 [M+H]* m/z: 512,2; Tim dugc: 5 12,2.

Vidu 180
2-(4-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-ox0-1,2,3 /4-tetrahydropyrido[4,3-d]pyrimidin-
7-yl)phenyl)axetonitril
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Hop chit nay duge didu ché bang cach st dung cic quy trinh tuong tu véi cac quy
trinh st dung trong Vi du 22, budc 2, v6i axit 4-(xyanometyl)phenylboronic thay thé axit
phenyl boronic. LC/MS duoc tinh cho CasHasFaN4O3 [M+H]" m/z: 465,2; Tim dugc: 465,1.

Vi du 181

1-(4-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo-1 2.3 ,4-tetrahydropyrido[4,3-d]pyrimidin-
7-yl)phenyl)xyclobutancacbonitril
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Hop chét nay dugc diéu ché bang cach sir dung céc quy trinh tuwong tu voi cac quy trinh
st dung trong Vi du 22, Budc 2, voi 1-(4-(4,4,5,5-tetrametyl-1,3,2-dioxabor01an-2-
yl)phenyl)xyclobutancacbonitril - thay thé axit phenyl boronic. LC/MS dugc tinh cho
CasHy7FaN4 O3 [M+H]" m/z: 505,2; Tim duge: 505,2.

Vidu 182
3-(2,6-diﬂ0-3,S-dimetoxyphenyl)-1-etyl-7-(6-m0rphol'1nopyridin-3-yl)—3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on

Hop chit nay duge didu ché bang cach s dung céc quy trinh tuong tu vO1 cac quy
trinh st dung trong Vi du 22, Budc 2, voi 4—(5-(4,4,5,5—tetrametyl-1,3,2-dioxaborolan—2-
yl)pyridin-2-yl)morpholin thay thé axit phenyl boronic. LC/MS duge tinh cho Ca6H2sF2N504
[M+H]" m/z: 512,2; Tim dugc: 512,2.

Vi du 183

1-(4-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo- 1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-
7-yl)phenyl)xyclopropancacbonitril
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Hop chét nay duoc didu ché bang cach s dung cac quy trinh twong tu véi cac quy trinh
st dung trong Vi du 22, Budc 2, v6i axit 4-(1-xyanoxyclopropyl)phenylboronic thay thé axit
phenyl boronic. LC/MS duoc tinh cho CoHosFaN4Os [M+H]" m/z: 491,2; Tim dugc: 491,2.

Vidu 184

5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-ox0-1,2,3 JA-tetrahydropyrido[4,3-d]pyrimidin-7-

yl)picolinamit
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Buoc 1: 5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo-1, 2,3, 4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)picolinonitril
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Hop chat nay dugc didu ché bing cach st dung cac quy trinh tuong tu v&i cac quy

trinh st dung trong Vi du 22, Budc 2, voi 5-(4,4,5,5-tetrametyl-1,3,2-dioxabor01an-2—
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yl)picolinonitril thay thé axit phenyl boronic. LC/MS duge tinh cho C23H20F2N503 [M+H]*
m/z; 452.,2; Tim duoc: 452,1.

Buée  2: 5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo-1,2,3, 4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)picolinamit

Hon hop 5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo-1,2, 3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)picolinonitril (94 mg, 0,21 mmol) trong dung dich
NaOH (1,0 M trong H>0) (1,20 mL) va etanol (3,6 mL) dugc khudy & 80 °C qua dém. Hon
hop phan tmg duoc lam mat ¢ nhi¢t do phong, duoc dap tt voi dung dich HCL (12,0 M trong
H,0, 120 uL), va duge cd dic. Sau d6 chét thd duge tinh ché qua LC/MS didu ché pH 2
(MeCN/nuée voi TFA) dé tao ra san phém mong muén 13 chat rén mau tring (muéi TFA).

LC/MS duoc tinh cho CasHznFaNsOs [M+H]* m/z: 470,2; Tim dugc: 470,1.

Vidu 185
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(pyridin-4-yl)-1'H-spiro [xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on

Hop chit nay dugc didu ché bing cach st dung cac quy trinh tuong tu voi cac quy
trinh st dung trong Vi du 1, Budc 7, véi 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDpyridin thay thé axit (5-amino-2-metylphenyl)boronic. LC/MS dugc tinh cho
C3H20F2N303 [M+H]" m/z: 424,1; Tim duoc: 424,2.

Vi du 186

2'—(2,6-diﬂ0-3,5-dimetoxyphenyl)—6'-(1-metyl—1H-pyrazol-4-y1)—1',2'-dihydro-3'H-
spiro[xyclopropan-1,4'-[2,7|naphtyridin]-3'-on
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Hop chit nay dugc didu ché bang cach sir dung cac quy trinh tuwong tu v6i cac quy
trinh st dung trong Vi du I, Budc 7, voi 1-mety1-4-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-
2-yl)-1H-pyrazol thay thé axit (5-amino-2-metylphenyl)boronic. LC/MS dugc tinh cho
CyHaFaN4O3 [M+H]" m/z: 427,2; Tim dugc: 427,1.

Vidu 187
1-(5-{3-(2,6-diflo-3,5-dimetoxyphenyl)-1-[(5-metyl-1 ,3,4-oxadiazol-2-yl)metyl]-2-oxo0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl} pyridin-2-yl)xyclobutancacbonitril

Hop chét nay dugc diéu ché bang cach sir dung céc quy trinh twong tw v6i cac quy trinh
st dung trong Vi du 135, Budc 3 voi 1-(5-metyl-1,3,4-oxadiazol-2-yl)metanamin thay thé
pyrimidin-4-amin. LCMS dugc tinh cho CaoHosFaN;O4 [M+H]" m/z: 574,2; Tim dugc: 574,2.

Vidu 188

1-{5-[3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(1-metyl- 1H-pyrazol-4-yl)-2-oxo-1,2,3,4-
tetrahydropyrido[4,3 —d]pyrimidin-7-yl]pyridin—2-yl}xyclobutancacbonitril
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Hop chat nay dugc diéu ché bang cach stt dung cac quy trinh twong tw v6i cac quy
trinh st dung trong Vi du 135, Buéc 3 v6i 1-metyl-1H-pyrazol-4-amin thay thé pyrimidin-
4-amin. LCMS duoc tinh cho Ca9Ha6F2N703 [M+H]* m/z: 558,2; Tim duge: 558,1.

Vidu A
Xét nghiém enzym FGFR

Hiéu luc chét trc ché cua cac hop chéit dugc la”iy 1am vi du da dugc do trong xét nghiém
enzym do luong su phosphoryl héa peptit bing cac phép do FRET dé phat hién sy hinh
thanh san pham. Cac chét trc ché duge pha loang tudn tu trong DMSO va lugng c6 thé tich
0,5 uL duge cho vao céc 18 cta dia 384 13. D6i v6i FGFR3, thé tich 10 pL enzym FGFR3
(Millipore) dwgc pha lodng trong dung dich dém xét nghiém (50 mM HEPES, 10 mM
MgCly, 1 mM EGTA, Tween-20 0,01 %, 5 mM DTT, pH 7,5) dugc cho vao dia va dugc u
truge trong khoang thoi gian 5-10 phuat va 1én dén 4 gid. Cac dbi chimg phu hop (khong c6
enzym va enzyme khong co chét e ché) déu c6 trén dia. Xét nghiém dugc bét dau bang
viéc bd sung 10 pL dung dich chtra co chét peptit EQEDEPEGDYFEWLE dugc biotin hoa
(SO ID TRINH TU" 1) va ATP (céc ndng do cudi lan luot 1a 500 nM va 140 pM) trong
dung dich dém xét nghiém vao cac 15. Pia dugc u & 25 °C trong 1 gid. Céc phan ung két
thic bang viéc bd sung 10 pl./16 dung dich dép t4t (50 mM Tris, 150 mM NaCl, 0,5 mg/mL
BSA, pH 7,8; 30 mM EDTA v6i cac thudc thir Perkin Elmer Lance v6i 3,75 nM khang thé
Eu PY20 va 180 nM APC-Streptavidin). Dia dugc can bang trong ~1 gio trude khi quét céc
15 trén thiét bi doc dia PheraStar (BMG Labtech).

FGFR1, FGFR2, va FGFR4 dugc do trong diéu kién twong duong vai cac thay d6i
sau vé ndng @9 enzym va ATP: FGFRI, lan luot 12 0,02 nM va 210 uM, FGFR2, 14n luot 13
0,01 nM va 100 uM, va FGFR4, 1an luot 12 0,04 nM va 600 uM. Céc enzym dugc mua tor

Millipore hodc Invitrogen.
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GraphPad prism3 dugc st dung dé phan tich dit liéu. Céac gia tri ICso thu duge bang cach
lam khép dit liéu v6i phuong trinh vé dép ang lidu sigma véi d6 déc thay doi. Y=Bottom +
(Top-Bottom)/{1+10~((LogICso-X)*HillSlope)) trong d6 X la 16garit cua ndng do va Y 1a sy
dap tng. Cac hop chét c6 ICso nhé hon hodc bang 1 uM dugc xem 1a hoat tinh.

Céc hop chét cua sang ché duoc tim théy 14 cac chét trc ché chon loc cia FGFR3 va/hoic
FGFR4 theo cac xét nghiém enzym FGFR. Céc hop chét c6 Cong thire (I)) va (I) va tét ca hop
chét dugc mo ta trong tai liéu nay da dugc thir nghiém va biéu hién ICso nhé hon 1 pM.

Bang 1 cung cap dit lidu ICso cho céc hop chét cua sang ché dugc xét nghiém trong
Xét nghiém enzym FGFR sau khi pha loang trong dung dich dém xét nghiém, dugc cho vao
dia va duoc U trude trong 4 gio. Ky hiéu: “+” biéu thi ICso nhd hon 10 nM; “++ biéu thi
ICso 16n hon hodc bing 10 nM nhung nhé hon 30 nM; “+++7 biéu thi ICso 16n hon hodc
bing 30 nM nhung nhd hon 200 nM; va “++++ biéu thi ICso 16n hon hodc bang 200 nM.
Bang 2 cung cép cac ty 1€ ICso biéu thi tinh chon loc FGFR4. Bang 2A cung cép cac ty 1€
[Cso biéu thi tinh chon loc FGFR3 cta hop chét.

Béang 1
Vidu sé | FGFR1 FGFR2 FGFR3 FGFR4
IC50 (nM) | IC50 (aM) | IC50 (nM) IC50 (nM)
1 4+ -+ -+ +++
2 -+ -+ 4+ +++
3 -+ -+ -+ ++
4 +++ -+ +++ +
5 +++ ++ ++ +
6 -+ -+ +++
7 ++++ -+ ++++ +++
8 4+ -+ +++ ++
9 +++ +++ ++ ++
10 +++ ++ ++ +
11 -+ -+ 4+ ++
12 ++++ +++ +++ +
13 -+ +++ +++ +
14 4+ +++ +++ +
15 -+ +++ +++ +
16 -+ +++ +++ +
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17 ++++ +++ ++ ++
18 ++ + + ++
19 ++ + +
20 +++ ++ ++ ++
21 ++ + + ++
22 +++ ++ ++ ++
23 +++ + + +

24 ++ + + ++
25 ++ + + ++
26 ++ + + ++
27 ++ + + ++
28 4+ +++ +++ 4+
29 ++ + + ++
30 ++ + + ++
31 ++ + + ++
32 ++ + + ++
33 +++ + + 4+
34 -+ ++ + +4++
35 ++ + ++
36 ++ + ++
37 ++ + +++
38 +++ ++ + +++
39 ++ + + +
40 +++ + +++
41 +++ ++ ++ +++
42 -t +++ +++ -+
43 A +++ ++ 4+
44 +++ ++ + +++
45 +++ ++ + +++
46 ++ + + ++
47 +++ + + +++
48 ++ + + ++
49 +++ + + +++
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50 +++ ++ ++ ++
51 A+ -+ 4+ 4+
52 +++ ++ ++
53 ++ + ++
54 4+ + ++
55 ++ + +
56 4+ +++ +++ +++
57 ++++ +++ ++ +++
58 +++ + + ++
59 -+ ++ ++ 4+
60 +++ ++ + +++
61 ++++ +++ ++ ++++
62 +++ ++ + +++
63 -+ ++ + 4+
64 +++ ++ +++
65 -+ + ot
66 ++++ +++ ++ +++
67 +++ + 4+
68 +++ ++ +++
69 +++ ++ 4+
70 +++ ++ ++ +++
71 +++ +++ ++ 4
72 + + + +
73 +++ ++ ++ +++
74 +++ +++ ++ +4+
75 +++ -+ ++ +++
76 +++ +++ ++ +++
77 ++ + 4+
78 +++ ++ +++
79 +++ + +++
80 +++ ++ +++
81 +++ ++ ++ 4+
82 4+ + + +++
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&3 +++ +++ ++ -+
84 +++ + +++
85 +++ ++ +++
86 +++ ++ ++ 4+
&7 +++ + +++
88 + + +

89 ++ + 4+
90 +++ ++ + 4+
91 -+ + + 4+
92 +++ ++ ++ +++
93 +++ +++
94 + ++
95 ++ 4+
96 +++ ++ ++ +++
97 +++ + + +++
98 +++ ++ ++ +++
99 4+ + + 4+
100 +++ ++ ++ 4+
101 + + + ++
102 +++ ++ ++ +++
103 +++ ++ ++ +++
104 ++ + + -+
105 +++ ++ ++ +++
106 +++ +++ ++ +++
107 4+ ++ ++ 4
108 +++ ++ ++ +++
109 ++ + + +4++
110 ++ + 4+
111 ++ + 4+
112 +++ + + +++
113 +++ + ++ 4+
114 +++ ++ ++ 4+
115 +++ + + 4+
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122 -+ ++ ++ +++
123 +++ + ++
124 + + +
125 +++ ++ +H+
129 ++ + +++
130 +++ ++ ++ +++
131 +++ ++ ++ -
132 +++ ++ ++ +++
133 ++ + + +++
134 ++ + +++
135 +++ + -+
146 +++ ++ + +++
147 ++ + + +
148 +++ ++ + ++
149 -+ + +++
150 + + + +
151 + + +
152 ++ + + ++
153 +++ ++ + ++
154 - ++ ++ +++
155 +++ +++ ++ 4+
156 +++ ++ ++
157 ++ +
158 -+ + ++
159 -+ ++ ++ -+
160 ++ + + ++
161 ++ + ++
162 ++ +
163 +++ + 4+
164 +++ ++ ++ 4+
165 ++ ++
166 ++ + ++
167 + + + ++
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168 ++ + ++
169 + + ++
170 ++ ++
171 +++ +++ +++ +
172 ++++ ++++ -+ ++
173 -+ -+ A+ ++
174 -+ ++++ ++++ ++
175 +++ + + +++
176 ++ + + ++
177 ++ + + ++
178 ++ + + ++
179 ++ + + ++
180 +++ + + ++
181 +++ + + +++
182 ++ + + ++
183 ++ + + +++
184 ++ + + ++
185 ++ + + ++
186 + + + +
187 +++ + + 4+
188 -+ ++ ++ +++

Vidusé | FGFR1/ | FGFR2/ FGFR3/

FGFR4 | FGFR4 FGFR4

1 >25 >25 >25

2 >10 >10 >10

3 >25 >25 >10

4 >25 >10 >10

5 >10 >5 >1

6 >100 >100 >25

7 >50 >25 >25

8 >50 >10 >10
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9 >10 >1 >1
10 >25 >25 >10
11 >25 >25 >10
12 >50 >25 >10
13 >50 >25 >10
14 >50 >10 >1
15 >50 >25 >10
16 >50 >25 >10
171 >10 >10 >10
172 >50 >25 >10
173 >100 >100 >50
174 >100 >10 >25

Vidusé |FGFRV/ FGFR4/

FGFR3 FGFR3

4 >1

5 >3

6 >3

7 >1

8 >5

9 >3

10 >1

11 >1

12 >3

13 >3

14 >5

15 >3

16 >1

17 >10

18 >5

19 >5

20 >5
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21 >5

22 >5

23 >5

24 >5

25 >5 >5
26 >5 >5
27 >10 >10
28 >10 >25
29 >1 >5
30 >1 >5
31 >5 >10
32 >1 >5
33 >5 >5
34 >5 >10
35 >5 >10
36 >5 >10
37 >1 >10
38 >5 >5
39 >10 >10
40 >10 >10
41 >1 >5
42 >5 >1
43 >10 >5
44 >10 >10
45 >10 >10
46 >10 >10
47 >10 >10
48 >10 >10
49 >5 >1
50 >1 >1
51 >1 >1
52 >10 >1
53 >5 >5
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54 >5 >1
55 >10 >5
56 >5 >1
57 >10 >10
58 >10 >10
59 >10 >10
60 >10 >5
61 >10 >5
62 >10 >5
63 >10 >5
764 >10 >10
65 >5 >10
66 >5 >5
67 >5 >10
68 >5 >5
69 >5 >5
70 >5 >5
71 >5 >3
72 >5 >10
73 >5 >10
74 >5 >5
75 >5 >3
76 >5 >5
77 >5 >10
78 >5 >3
79 >5 >3
80 >5 >10
81 >5 >10
82 >5 >5
&3 >5 >5
84 >5 >5
85 >5 >10
86 >5 >10
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87 >5 >10
88 >5 >10
89 >5 >10
90 >5 >5
91 >5 >5
92 >5 >10
93 >5 >5
94 >5 >10
95 >5 >10
96 >5 >5
97 >5 >10
98 >5 >10
99 >5 >5
100 >5 >5
101 >5 >10
102 >3 >10
103 >3 >5
104 >3 >5
105 >3 >5
106 >3 >5
107 >3 >10
108 >3 >3
109 >3 >10
110 >3 >5
111 >3 >5
112 >3 >5
113 >3 >5
114 >3 >5
115 >3 >5
122 >5 >5
123 >5 >3
124 >10 >10
125 >5 >5
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129 >5 >10
130 >5 >5
131 >3 >10
132 >3 >5
133 >3 >5
134 >3 >5
135 >5 >10
146 >10 >5
147 >10 >3
148 >10 >3
149 >5 >3
150 >5 >5
151 >5 >5
152 >5 >3
153 >5 >3
154 >5 >3
155 >5 >1
156 >5 >1
157 >5 >3
158 >5 >3
159 >5 >3
160 >5 >5
161 >5 >3
162 >5 >1
163 >3 >3
164 >3 >3
165 >3 >3
166 >3 >3
167 >3 >3
168 >5 >3
169 >3 >5
170 >3 >5
175 >10 >5
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176 >10 >5
177 >5 >10
178 >5 >5
179 >3 >10
180 >5 >5
181 >5 >10
182 >5 >5
183 >3 >10
184 >5 >5
185 >3 >3
186 >5 >5
187 >10 >10
188 >5 >5

Bang 3 cung cAp dir lidu ICso cho céc hop chét cua sang ché dugc xét nghiém trong
Xét nghiém enzym FGFR sau khi pha lodng trong dung dich dém xét nghiém, dugce cho vao
dfa va dugc U truée trong 5 dén 10 phat. Ky hidu: “+ biéu thi ICso nhé hon 10 nM; “++7
biéu thi ICso 16n hon hodc bing 10 nM nhung nhé hon 30 nM; “+++ biéu thi ICso 16n hon
hodc béng 30 nM nhung nhé hon 200 nM; va “++++7 biéu thi ICso 16n hon hodc béng

200 nM. Bang 4 cung clp cac ty 1é vé dit liéu ICso, biéu thi tinh chon loc FGFR4.

Bang 3

Vi du s6 | FGFR1 FGFR2 FGFR3 FGFR4
IC50 (mM) | IC50 (nM) | IC50 (nM) IC50 (nM)

1 -+ -+ A+ +++

2 -+ - -+ +++

3 -+ -+ -+ ++

4 +++ ++ ++

5 -+ ++ ++ +

6 A+ -+ +++

7 ++++ -+ +++ +++

8 ++++ -+ +++ ++

9 +++ ++ ++ ++

10 +++ ++ ++ +
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11 -+ -+ +++ ++
12 ++++ -+ +++ +
13 -+ +++ 4+ +
14 ++++ +++ ++ +
15 +++ -+ +++ +
16 4+ 4+ +4+ +
57 +++ +++ ++ -+
58 ++ + + ++
59 -+ ++ ++ +++
69 +++ 4+
116 ++ + ++
117 4+ ++ ++ 4+
118 +++ ++ ++ 4+
119 — - - 4k
120 +++ ++ ++ +++
121 ++ +++
126 ++ -+
127 4+ ++ ++ 4+
128 + + + ++
136 +++ ++ ++ +++
137 +++ ++ ++ +++
138 -+ ++ ++ 4+
139 +++ + +++
140 +++ ++ +4+
141 +++ ++ + -+
142 4+ +++ ++ +++
143 -+ ++ + +++
144 +++ ++ ++ +++
145 + + + ++
168 ++ + + ++
169 + + + ++
170 ++ + + ++
175 ++ + + ++
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186 + + + +

187 ++ + + 4+

Bang 4
Vi du s6 | FGFR1/ FGFR2/ FGFR3/
FGFR4 FGFR4 FGFR4

1 >25 >25 >50

2 >10 >10 >10

3 >25 >25 >25

4 >10 >10 >5

5 >10 >5 >4

6 >100 >100 >50

7 >25 >10 >10

8 >50 >10 >10

9 >5 >1 >1

10 >25 >10 >10

11 >50 >20 >25

12 >50 >25 >20

13 >50 >20 >10

14 >25 >5 >5

15 >50 >25 >10

16 >25 >10 >10

ViduB

Céac xét nghiém té bao FGFR4 va trong co thé séng

Hoat tinh Grc ché FGFR4 cta cac hop chét vi du trong cac té bao, mo, va/hodc dong
vat co thé duogc ching minh theo mot hodc nhiéu xét nghiém hodc mau dugc mo ta trong
nganh nhu, vi dy, trong French va cong su “Targeting FGFR4 Inihibits Hepatocellular
Carcinoma in Preclinical Mouse Models” (Nhdm dich FGFR4 irc ché ung thu bidu mb té bao
gan & cac mau chudt can 1am sang) PLoS ONE, thang 5/2012, tap 7, s 5, €36713, tai liéu nay

ciing dugc két hop vao ban mo ta nay bang vién dan.

ViduC
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Cac xét nghiém phosphoryl héa FGFR trén co s té bao

Hiéu qua trc ché cia cac hop chét khi phosphoryl ha FGFR trong cac dong té bao lién
quan (céc dong té bao ung thu Ba/F3-FGFR3, KMS-11, RT112, Katolll, H-1581 va dong té
bao HUVEC) c6 thé dugc danh gia bang cac xét nghiém mién dich déc hiéu cho phosphoryl
héa FGFR. Céc té bao bi b déi trong moi trudng véi huyét thanh giam (0,5 %) va khong c6
FGF1 trong 4 dén 18 gio phu thudc vao dong té bao, sau d6 dugc xtt 1y vai timg chét Grc ché
v6i cac ndng dd khac nhau trong 1-4 gid. Péi v6i mot s6 dong té bao, nhu Ba/F3-FGFR3 va
KMS-11, cac té bao dugce kich thich véi Heparin (20 pg/mL) va FGF1 (10 ng/mL) trong 10
phut. Cac phan chiét protein toan té bao duf_xc didu ché bang cach G trong dung dich dém ly
giai v6i céc chét e ché proteaza va phosphataza [50 mM HEPES (pH 7,5), 150 mM NaCl,
1,5 mM MgCly, 10 % Glyxerol, 1 % Triton X-100, 1 mM natri orthovanadat, 1 mM natri
florua, aprotinin (2 pg/mL), leupeptin (2 pg/mL), pepstatin A (2 ug/mL), va
phenylmetylsulfonyl florua (1 mM)] ¢ 4 °C. Cac phin chiét protein dugc 1am sach manh vun
té bao bang cach ly tim & 14,000 x g trong 10 phut va dugc dinh luong bang thude thir xét
nghiém dia vi thé BCA (axit bicinchoninic) (Thermo Scientific).

Su phosphoryl hoa thu thd FGFR trong céc phin chiét protein dugc xac dinh béang
cdc xét nghiém mién dich bao gébm phuong phép western blotting (lai thdm protein), xét
nghiém mién dich lién két v6i enzym (ELISA) hodc cac xét nghiém mién dich dua trén hat
(Luminex). bé phat hién FGFR2 dugc phosphoryl hoa, co6 thé swr dung bd dung cu xét
nghiém ELISA thuong mai DuoSet IC Human Phospho-FGF R2a ELISA (R&D Systems,
Minneapolis, MN). Ddi v6i xét nghiém, cac té bao Katolll dugc dat trong mdi truong cua
Iscove duoc bd sung FBS 0,2 % (50.000 té bao / 18/ 100 pL) vao trong cac dia ddy phéng
96 15 duoc xtt Iy bang moi trudng nudi cdy mo (Corning, Corning, NY), khi ¢6 hodc khong
c6 cac hop chét thir nghiém véi mot khoang ndng d6 va dugc u trong 4 gio ¢ 37 °C, CO2
5 %. Xét nghiém dung lai khi bd sung 200 uL PBS lanh va ly tam. Céc té bao da dugc rua
bi ly giai trong Dung dich dém ly giai té bao (Cell Signaling, #9803) bing Chét trc ché
Proteaza (Calbiochem, #535140) va PMSF (Sigma, #P7626) trong 30 phat trén dé udt. Cac
dung dich thuy phén té bao dugc lam déng bang ¢ -80 °C trude khi kiém tra phan uéc bang
bo dung cu xét nghiém DuoSet IC Human Phospho-FGF R2a ELISA. GraphPad prism3
dugc st dung d& phan tich dit lidu. Céc gié tri ICso thu dugc bang cach lam khop dir ligu véi

phuong trinh vé dép tng lidu sigma v&i d6 déc thay doi.
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pé phat hién FGFR3 dugc phosphoryl hoa, xét nghiém mién dich dua trén hat da
dugc phat trién. Khang thé don dong & chudt khang FGFR3 ngutdi (R&D Systems,
cattMAB7661) dugc tiép hop véi céc vi chu Luminex MAGplex, vung hat 20 va dugc st
dung lam khéng thé bat. Cac té bao RT-112 dugc cy vao céc dia nudi chy mo nhiéu 16 va
duoc nudi cdy dén khi hoi luu 70 %. Céc té bao dugc rira voi PBS va bi bd doi trong RPMI
+ FBS 0,5 % trong 18 gio. Cac té bao duoc xir Iy véi 10 uL ndng dd 10X cua cac hop chét
duoc pha lodng tuin tu trong 1 gid & 37 °C, CO2 5 % trudce khi kich thich vGi 10 ng/mL
FGF1 nguoi va 20 pg/mL Heparin trong 10 phit. Cac té bao dugc rira véi PBS lanh va dugc
ly giai bing Dung dich dém tach chiét té bao (Invitrogen) va dugc ly tam. Cac 16p bé mit
da duoc lam sach dugc 1am déng bang ¢ -80 °C dén khi phan tich.

Ddi voi xét nghiém, cac dung dich thiy phén té bao duoc pha lodng véi ty 1€ 1:10 trong
chit pha lodng xét nghiém va dugc i véi cac hat lién két khang thé bét trong dia loc 96 16 trong
2 gi® ¢ nhiét dd phong trén may l4c dia. Céc dia duoc rira ba 1an bang dung cu hut chan khong
va duoc 0 v6i khang thé da dong & tho khang phospho-FGF R1-4 (Y653/Y654) (R&D Systems
caté AF3285) trong 1 gidr & nhiét do phong va dugc ldc. Cac dia duge rira ba 1in. Khéang thé chi
thi dugc pha loang, khang thé phirc hop khang RPE tho ¢ dé (Invitrogen Cat. # LHB0002) duogc
bd sung va dugc u trong 30 phut va duge lic. Céc dia duoc rira ba 1an. Céc hat dugc huyén phu
héa trong dung dich dém rira va duoc lic & nhiét do phong trong 5 phut va sau d6 dugc doc
trén thiét bi Luminex 200 duge cai dat dém 50 sy kién cho m&i méu, thiét 13p cong 7500-13500.
Dit liéu dugc biéu thi dudi dang cudong do huynh quang trung binh (MFI). MFI tr cac mau
duoc xtt 1y hop chét duoc chia theo céc gia tri MFI tir cac d6i chang DMSO @8 xé4c dinh phan
tram (e ché, va cac gia tri ICso dugc tinh bing phan mém GraphPad Prism. Céc hop chét c6
ICso nho hon hodc bfmg 1 uM dugc xem la hoat tinh.

Tir mo ta trén day, cdc chuyén gia trong nganh s& hiéu rd cac phuong an cai bién khéc
nhau cta sang ché, ngoai cac phuong an duge mo ta trong tai liéu nay. Nhitng phuong 4n cai bién
nay ciing dugc dy kién 1a thudc pham vi cua cac diém yéu cau bao hd ciia ban mo ta nay. Mbi
tham chiéu, bao gdm tat ca bang séng ché, don xin c4p bang séng ché va 4n phdm, duoc néu trong

don xin cAp bang sang ché nay duoc két hop ddy di vao ban md ta bang vién dan.
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YEU CAU BAO HQ

1. Hop chét c6 cong thire (I'):

R14
R3 RS
(0]
13 )j\ 1
R N X
R2

7z X2
|

™
N R,

hodc mudi duge dung cua no, trong do:

vong A 1a Ce.10 aryl hodc heteroaryl c6 5 dén 10 canh c6 nguyén tir cacbon va 1 dén
4 nguyén tr khéac loai lam canh cla vong dugc chon tr N, O, va S, trong do mdi N va S tuy
chon co6 thé duoc oxy hoa;

mdi R'? duoc chon ddc 1ap tir halo, Ci.6 alkyl, Ca-s alkenyl, Ca.s alkynyl, C1. haloalkyl,
Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci4
alkyl-, Cs-10 xycloalkyl-C14 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, (heteroxycloalkyl 4-10
canh)-Ci4 alkyl, CN, NO;, OR? SR? C(O)R? C(O)NR'R? C(O)OR?, OC(O)R?,
OC(O)NR?R?, NR?R?, NR*OR?, NR*C(O)R?, NR*C(O)OR?, NR2C(O)NRR?, C(=NR?R?,
C(=NR®NR?R?, NR*C(=NR?NR’R?, NR*S(O)R?, NR*S(O):R’ NR?S(0):NR*R?, S(O)R?,
S(O)NR?R?, S(O)2R?, va S(0)2NR?R?, trong d6 Ci6 alkyl, Ca6 alkenyl, Ca- alkynyl, Ce-10 aryl,
Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci.4 alkyl-, Cs-10
xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4
alkyl- mdi nhéom duge tiy chon thay thé b%lng 1, 2, 3, hoac 4 nhom thé R® dugc chon ddc lap;

hodc hai nhém thé R'2 lién ké trong vong A cling v6i céc nguyén tur gin vé6i ching,
tao vong xycloalkyl 5 hodc 6 canh, vong heteroxycloalkyl 5 dén 6 canh, vong phenyl hodc
heteroaryl 5 dén 6 canh ngung tu, trong do heteroxycloalkyl hodc heteroaryl c6 1-2 nguyén

tr khac loai lam canh ctia vong dugc chon tir O, N, va S;

-186-



33295

mdi R? duoc chon ddc 1ap tir H, Ci.6 alkyl, Ci4 haloalkyl, Ce-10 aryl, Cs.10 Xycloalkyl,
heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Cs-10 aryl-Ci-4 alkyl-, Cs.10 xycloalkyl-Ci-
4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci4 alkyl-,
trong d6 C1.6 alkyl, Ce.10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10
canh, Ce.10 aryl-Ci.4 alkyl-, C3.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-,
va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- cia R* mdi nhém dugc tuy chon thay thé bang
1,2, 3, 4, hodc 5 nhom thé R¢ duge chon ddc lap;

hodc hai nhom thé R® bét ky gén véi cung nguyén tr N, cing v6i nguyén tt N gin
voi ching, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé béng 1,
2, hodc 3 nhom thé R dwgc chon doc lap;

mdi R® dugc chon doc 1ap tir halo, Ci4 alkyl, Ci4 haloalkyl, Cs.10 aryl, Cs-10
xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci.4 alkyl-, Cs.10
xycloalkyl-C.4 alkyl-, (heteroaryl 5-10 canh)-Ci-4 alkyl-, va (heteroxycloalkyl 4-10 canh)-
C1.4 alkyl-, CN, NO,, OR®, SR¢, C(O)R®, C(O)NR‘R®, C(O)ORS, OC(O)R¢, OC(O)NR°RS,
C(=NR®)NR°R¢, NR°C(=NR®)NRR®, NRR®, NR°C(O)R, NR°C(O)ORE, NR*C(O)NR‘R®,
NR°S(O)RE, NR°S(0):R¢, NR°S(0)NRR¢, S(O)R®, S(O)NR*R, S(O)2R¢, va S(O)2NRRS;
trong d6 Ci.6 alkyl, Ca.s alkenyl, Ca-s alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl 5-10
canh, heteroxycloalkyl 4-10 canh, Ce.10 aryl-Cia alkyl-, Cs.10 xycloalkyl-Ci4 alkyl-,
(heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- cta RY mdi
nhom dugc tuy chon thay thé béng 1,2, 3, 4, hodc 5 nhém thé Rf duoc chon doc 1ap;

mdi R¢ dugc chon doc 1ap tir H, Ci-6 alkyl, C14 haloalkyl, Ca-6 alkenyl, Ca-6 alkynyl, Ce-10
aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci4 alkyl-, Cs-
10 xycloalkyl-C1.4 alkyl-, (heteroaryl 5-10 canh)-Ci-4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4
alkyl-, trong d6 Ci.s alkyl, Ca-6 alkenyl, Ca.6 alkynyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10
canh, heteroxycloalkyl 4-10 canh, Cs-10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-C14 alkyl-, (heteroaryl
5-10 canh)-Ci4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- danéu cua R° mdi nhém dugc
tly chon thay thé béng 1,2, 3, 4, hoac 5 nhéom thé Rf dugc chon doc 1ap;

hogc hai nhom thé R bét ky gén véi cing nguyén tir N, cung v6i nguyén tt N gén
vé6i chiing, tao nhém heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé bang 1,
2, hodc 3 nhom thé R? duge chon ddc 1ap;

mdi RY duge chon doc 14ap tir Ci4 alkyl, Cis haloalkyl, halo, CN, OR®, SR®, C(O)Re,
C(O)NR°R¢, C(O)OR®, OC(O)R®, OC(O)NRR?, NR'R?, NReC(O)R®, NR°C(O)NR°R®,
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NREC(O)ORE, C(=NR®NRR?, NRC(=NR*)NRR?, S(O)R®, S(O)NRC®R, S(O)2R®, NRS(O)2R?,
NRES(O)NR R, va S(O)2NR°R®;

mdi R dugce chon doc 14p tir Ci4 alkyl, Ci4 haloalkyl, halo, CN, OR&, SR&, C(O)RS,
C(O)NRERE, C(O)ORE, OC(O)Re, OC(O)NRERE, NReRe, NReC(O)Re, NREC(O)NRERSE,
NReC(O)ORE, C(=NRe&)NRERE, NREC(=NR#)NRERE, S(O)Re, S(O)NR#Re, S(OnRE,
NReS(O),Re, NReS(O)NRERE, va S(O)2NR#RE;

mdi R duge chon doc 1ap tir Ci6 alkyl, Cs7 xycloalkyl, heteroxycloalkyl 4-7 canh, Ce-10
aryl, heteroaryl 5-6 canh, Ci.¢ haloalkyl, halo, CN, ORI, SRi, C(O)R,, C(O)NRIR!, C(O)OR,
OC(O)R,, OC(O)NR'R!, NRR}, NRIC(O)R!, NRIC(O)NRR, NRIC(O)OR!, C(=NR)NRR,
NRIC(=NRHNRR!, S(O)R’, S(O)NRR, S(O)R, NRIS(O),R!, NRIS(O)NRR, va S(O)NRIR},
trong d6 Ci alkyl, Cs.7 xycloalkyl, heteroxycloalkyl 4-7 canh, Ce-10 aryl, va heteroaryl 5-6 canh
4 néu ctia R" duge tity chon thay thé bing 1, 2, hodc 3 nhém thé R duoc chon doc 1ap;

mdi Ri duoc chon doc 1ap tir halo, C14 alkyl, Ci.4 haloalkyl, CN, ORK, SR, C(O)RK,
C(O)NRKRK, C(O)OR¥, OC(O)RX, OC(O)NRFRE, NRKRK, NRXC(O)RK, NRXC(O)NR*REK,
NRKC(O)OR!, C(=NR¥)NR'RK, NRKC(=NRK)NR'RK, S(O)R, S(O)NRKRK,  S(O):RY,
NRES(0),RK, NRES(O)NRFRK, va S(O),NRFR,

mdi Re, Re, Ri hodc RX dugc chon dde 14p tir H, Ci4 alkyl, Cs-r0aryl, Cis haloalkyl, C»-
4 alkenyl, va Ca.4 alkynyl, trong d6 Ci.4 alkyl, Ce-10aryl, Ca-4 alkenyl hodc Ca4 alkynyl duoc
tuy chon thay thé béng 1, 2, hodc 3 nhém thé duoc chon ddc 14p tir OH, CN, amino, halo, Ci-
4 alkyl, Ci4 alkoxy, C1-4 alkylthio, Ci4 alkylamino, di(C1.4 alkyl)amino, C1-4 haloalkyl, va Ci-
4 haloalkoxy;

hodc hai nhém thé Re bat ky gin véi cung nguyén tir N, cung v6i nguyén t¢ N gén
véi chung, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé b.%lng 1,
2. hodc 3 nhom thé R" duge chon ddc lép;

ho#c hai nhém thé R# bét ky gan voi cing nguyén tr N, cung véi nguyén t¢ N gan
v&i chiing, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tiy chon thay thé bang 1,
2, hodc 3 nhém thé RP dugce chon doc lap;

hoic hai nhém thé Ri bt ky gin véi cing nguyén ti N, cung v6i nguyén tor N gén
v6i chung, tao nhom heteroxycloalkyl 4, 5, 6, hoac 7 canh dugc tuy chon thay thé bfing 1,
2, hodc 3 nhém thé R dugc chon ddc 1ap;

X! 14 -CRI°R!!- hodc —NR’-

X2 1a N hoic CRS;
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R'? 1a H, CN, NR¥R%, OR! hodc -C(O)NHR®, trong do R! 1a C1; alkyl hodc Ci3
haloalky]l;

R? va R° 1a halogen;

R3 1a H, halo, C1.3 alkyl, C1-3 haloalkyl, CN, hodc Ci-3 alkoxy;

RM 1a H,FCN, NR¥R%, OR* hoic -C(O)NHRE, trong d6 R* 1a Ci3 alkyl hodc Cis
haloalkyl;

RS duoc chon tir H, halo, CN, OR¥, SR, C(O)NR¥R#, OC(O)NR*R%, NR*“R#,
NR“C(O)RP*,  NR*C(O)OR™, NRC(O)NR®R%,  NR“S(O)R™, NR*S(0),R,
NR°4S(O)2NRC4Rd4, S(O)RP, S(O)NR*R¥, S(0).R™, S(0)NR*R%, Cy.6 alkyl, Ca- alkenyl,
Ca.¢ alkynyl, C1.6 haloalkyl, phenyl, Cs.¢ xycloalkyl, heteroaryl c6 5-6 canh chira cacbon va 1,
2, hodc 3 nguyén tt khac loai dugc chon doc lap tt N, O, va S, va heteroxycloalkyl c¢ 4-7
canh chtra cacbon va 1, 2, hodc 3 nguyén ttr khac loai dugc chon doc lap tr N, O, va S; trong
d6 cac nhom C. alkyl, Ca. alkenyl, Ca alkynyl, phenyl, Cs-6 xycloalkyl, heteroaryl c6 5-6
canh, va heteroxycloalkyl c6 4-7 canh da néu cua R® mdi nhém dugc tuy chon thay thé bang
1, 2, hodc 3 nhom thé dugc chon doc 1ap tir R1%;

R’ duoc chon tir H, C(O)NR*R%, S(O)R™, S(O)NR¥“R¥, S(0)R?, S(0)2NR*R%,
C1. alkyl, Ca- alkenyl, Ca¢ alkynyl, Ci-6 haloalkyl, phenyl, C3.¢ xycloalkyl, heteroaryl co
5-10 canh chtra cacbon va 1, 2, hodc 3 nguyén tir khéc loai duoc chon doc lap tr N, O, va
S, heteroxycloalkyl c6 4-10 canh chua cacbon va 1, 2, hodc 3 nguyén tir khac loai dugc
chon ddc lap tr N, O, va S, Ce-10 aryl-Ci4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-
10 canh)-C1.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl-; trong d6 cdc nhém Ci-6
alkyl, Cas alkenyl, Ca¢ alkynyl, phenyl, Cs. xycloalkyl, heteroaryl 5-10 canh,
heteroxycloalkyl 4-7 canh, Ce-10 aryl-Ci-4 alkyl-, Cs-10 xycloalkyl-C14 alkyl-, (heteroaryl 5-
10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- da néu cua R’ mdi nhom
dugc tuy chon thay thé bﬁmg 1, 2, hoac 3 nhom thé dugc chon doc lap tir R4 hodc hai
nhom thé R19A gan v6i cac nguyén tr vong lidn k& cta vong aryl hodc heteroaryl ciia R,
cung vGi cac nguyén tu gin véi ching, tao vong Cs.s xycloalkyl ngung tu hodc vong
heteroxycloalkyl 5 dén 6 canh ngung tu chita 1-2 nguyén tir khac loai lam canh cta vong
dugc chon doc 1ap tir O, N, va S, trong d6 cac nguyén tir nito va luu huynh mdi loai tuy
chon dugc oxy hoa va vong Cs.s xycloalkyl ngung tu hoic vong heteroxycloalkyl 5 dén 6

canh ngung tu dugc tly chon thay thé bang 1 hodc 2 nhém R' dugc chon doc 1ap;
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R0 va R mdi loai dugc chon doc 1ap tir H, Ci.s alkyl, Ca-6 alkenyl, C2. alkynyl, Ci-
haloalkyl, Ce-10 aryl, Cs-10 xycloalkyl, géc heteroaryl ¢6 5-10 canh chita cacbon va 1, 2, hodc
3 nguyén tr khac loai duoc chon doc 1ap tr N, O, va S, va géc heteroxycloalkyl c6 4-10 canh
chira cacbon va 1, 2, hodc 3 nguyén tir khac loai dugc chon doc 1ap tur N, O, va S; trong d6
cac nhém Ci. alkyl, Ca.6 alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10
canh, va heteroxycloalkyl c¢6 4-10 canh da néu cua R'® va R" mdi nhém duge tuy chon thay
thé bang 1, 2, hodc 3 R1%4;

theo céch khéc, R19 va R!! cling v6i nguyén tr cacbon gén vé6i ching, tao nhém
xycloalkyl ¢6 3, 4, 5, 6, hodc 7 canh hodc nhom heteroxycloalkyl c6 4, 5, 6, 7, 8,9, hodc 10
canh; trong d6 nhom xycloalkyl c6 3, 4, 5, 6, hodc 7 canh va nhom heteroxycloalkyl co 4,
5.6,7, 8,9, hodc 10 canh da néu mdi nhom dugc tiry chon thay thé bang 1, 2, 3 hodc 4 R1%4;

mdi R4 duge chon doc lap tir halo, CN, NO2, OR™, SR*, C(O)R™, C(O)NR™R¥,
C(0)OR*, OC(O)R™, OC(O)NR*R%, C(=NR*)NR*R%, NRH4C(=NR)NRR#, NR*R%,
NRC(O)R™,  NR*C(O)OR¥, NRC(O)NRR#,  NR*S(O)R™, NRS(0)2RM,
NRS(0)NR“RY, S(O)RP, S(O)NR¥R®, S(0)2RP, S(0)NR*“RY, C1.¢ alkyl, C2-¢ alkenyl,
Ca.6 alkynyl, C1.¢ haloalkyl, phenyl, Cs.6 xycloalkyl, gbc heteroaryl c6 5-6 canh chira cacbon
va 1, 2, hodc 3 nguyén tir khac loai dugc chon doc 1ap tr N, O, va S, va gdc heteroxycloalkyl
¢6 4-7 canh chtra cacbon va 1, 2, hodc 3 nguyén tu khac loai dugc chon doc lap tt N, O, va
S; trong d6 cac nhom Ci6 alkyl, Ca.6 alkenyl, Ca.¢ alkynyl, phenyl, Cs.¢ xycloalkyl, heteroaryl
¢6 5-6 canh, va heteroxycloalkyl ¢6 4-7 canh da néu cta R1%A mdi nhém dugc tuy chon thay
thé bang 1, 2, hodc 3 nhém thé duge chon doc 1ap tir RY;

mdi R*, RY R, va R% dugc chon doc 1ap tir H, Ci4 alkyl, Ca-4 alkenyl, C2-4 alkynyl,
C1.4 haloalkyl, phenyl, Cs.s xycloalkyl, gbc heteroaryl c6 5-6 canh chira cacbon va 1, 2,
hodc 3 nguyén tt khéac loai dugc chon doc 1ap tu N,O,vaS, va géc heteroxycloalkyl co6 4-
7 canh chtra cacbon va 1, 2, hodc 3 nguyén tu khac loai duogc chon doc lap tr N, O, va S;
trong d6 cac nhom Ci.q alkyl, Ca.4 alkenyl, Ca.4 alkynyl, phenyl, Cs.¢ xycloalkyl, heteroaryl
¢6 5-6 canh, va heteroxycloalkyl c¢6 4-7 canh da néu cua R*, RY R va R# mdi nhom
duoc tuy chon thay thé bang 1, 2, hodc 3 nhém thé duoc chon doc 1ap tir RY;

theo cach khac, R® va R% cing v6i nguyén tir nito gin v6i ching, tao nhém
heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé bang 1, 2, hodc 3 nhém thé duoc
chon doc lap tr RY;

mdi R® 1a H hodc Ci.4 alkyl mot cach doc lap;
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mdi R dugc chon ddc 1ap tir halo, CN, NO2, OR®, SR, C(O)RY, C(O)NR®RY,
C(O)OR®, OC(O)RY, OC(O)NR¥R®, NR¥R®, NRYC(O)R”, NRYC(O)OR¥,
NRUC(O)NRURY, NR¥S(O)RY, NRUS(O):RY, NR¥S(0).NRPRY, S(O)R™, S(O)NR¥R,
S(0)RY,  S(O)RNRURY, Ci4 alkyl, Cos alkenyl, Cza alkynyl, Cs.¢xycloalkyl,
heteroxycloalkyl co 4 dén 6 canh va Ci4 haloalkyl, trong d6 Ci4 alkyl, Ca.4 alkenyl, Co4
alkynyl, Cs.¢-xycloalkyl, heteroxycloalkyl c6 4 dén 6 canh va C1.4 haloalkyl ctia R' mdi loai
con duoc tiy chon thay thé bing 1 hodc 2 nhém thé R2° duogc chon doc 14p tir H, halo, CN,
NO», ORY, SR, C(O)RY, C(O)NRRY, C(O)ORY, OC(O)RY, OC(O)NRYRY, NRIRY,
NREC(O)RY, NRIC(O)ORY, NRIC(O)NRIRY, NRIS(O)R?, NRUS(O):R¢Y, NRIS(ORNRRY,
S(O)RY, S(O)NRIRY, S(O)RY, S(O);NRRY, Ciy alkyl, Cou alkenyl, Cos alkynyl, Css -
xycloalkyl va Ci.4 haloalkyl, trong d6 mdi R4 14 H hoic Ci-salkyl mot cach doc 1ap;

mdi R¥, R, va R® duoc chon doc 1ap tir H va Ci-4 alkyl;

mdi R 14 C1.4 alkyl mdt cach doc lap; va

chi s6 dudi n bang 0, 1, 2 hodc 3.

2. Hop chat theo didm 1 hodc mudi duge dung cta nd, trong do:

vong A 1a Ce.10 aryl hodc heteroaryl c6 5 dén 10 canh c6 nguyén ttr cacbon va 1 dén
4 nguyén tir khéc loai lam canh ctia vong dugc chon tr O, N, va S, trong do mdi N va S tuy
chon co thé dugc oxy hoa;

m&i R'2 duge chon ddc 1ap tir halo, Ci6 alkyl, Ca.6 alkenyl, Cz.¢ alkynyl, Ci- haloalkyl,
Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Cs-10 aryl-Ci4
alkyl-, C3-10 xycloalkyl-Ci4 alkyl-, (heteroaryl 5-10 canh)-C1.4 alkyl-, (heteroxycloalkyl 4-10
canh)-Ci14 alkyl-, CN, NO, OR?, SR? C(O)R? C(O)NR®R?, C(O)OR?, OC(O)R?,
OC(O)NR?R?, NR?R?, NR*OR?, NR*C(O)R?, NR*C(O)OR?, NR2C(O)NR?R?, C(=NR*R?,
C(=NR?)NRR?, NR*C(=NR*)NRR?, NR*S(O)R?, NR2S(0)2R?, NR?S(O):NR*R?, S(O)R?,
S(O)NR?R?, S(0):R?, va S(0)2NR*R?, trong d6 Ci-6 alkyl, Ca- alkenyl, Ca.6 alkynyl, Ce-10 aryl,
C3.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Cs-10 aryl-Ci.4 alkyl-, Cs-10
xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci-4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci-4
alkyl- m3i nhém duoc tuy chon thay thé bing 1, 2, 3, hodc 4 nhém thé R® dugc chon doc 1ap;

hogc hai nhém thé R'2 lién ké trong vong A cling véi cdc nguyén tt gén v6i ching,

tao vong xycloalkyl 5 hay 6 canh, vong heteroxycloalkyl 5 dén 6 canh, vong phenyl hodc
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heteroaryl 5 dén 6 canh ngung tu, trong d6 heteroxycloalkyl hodc heteroaryl c6 1-2 nguyén
tir khac loai 1am canh cia vong dugc chon tir O, N, va S;

mdi R® duoc chon doc 1ap tir H, Ci.6 alkyl, Ci.4 haloalkyl, Ce-10 aryl, Cs-10 xycloalkyl,
heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci-4 alkyl-, Cs.10 xycloalkyl-Ci-
4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci4 alkyl-,
trong d6 Ci-6 alkyl, Ce.10 aryl, Cs.10 Xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10
canh, Ce.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci-4 alkyl-,
va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- ciia R* mdi nhéom dugce tuy chon thay thé bang
1,2, 3, 4, hoic 5 nhom thé R¢ duge chon ddc lap;

hodc hai nhém thé R® bét ky gan véi cing nguyén tr N, ciing v6i nguyén tr N gén
v6i ching, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé bfmg 1,
2. hodc 3 nhom thé R dwgc chon ddc 1ap;

mdi R® dwoc chon doc lap tir halo, Cia alkyl, Ci4 haloalkyl, Cs-10 aryl, Cs-10
xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci4 alkyl-, Cs-10
xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci-4 alkyl-, va (heteroxycloalkyl 4-10 canh)-
Ci.4 alkyl-, CN, NOz, OR®, SR, C(O)R®, C(O)NRRS, C(O)OR®, OC(O)R®, OC(O)NRRS,
C(=NR®)NRR¢, NR°C(=NR®)NRR®, NRR®, NR°C(O)R®, NRC(O)OR®, NR°C(O)NR‘R®,
NRCS(O)RE, NR°S(0)R®, NR°S(0)2NRR®, S(O)R®, S(O)NRR?, S(0O)R¢, va S(O)2NRR?;
trong d6 Ci- alkyl, Ca.¢ alkenyl, Ca-¢ alkynyl, Cs-10 aryl, Cs-10 xycloalkyl, heteroaryl 5-10
canh, heteroxycloalkyl 4-10 canh, Cs.10 aryl-Cia alkyl-, Cs-10 xycloalkyl-Ci.4 alkyl-,
(heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- cta R mdi
nhénlduoctﬁychonthaythébéng1,2,3,4,ho$:thmnthéRfduqcchQndﬁclép;

mdi R duoc chon doc lap tir H, Ci6 alkyl, C1.4 haloalkyl, Ca.s alkenyl, Ca-6 alkynyl, Ce-10
aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Cs-10 aryl-Cr.4 alkyl-, Cs.
10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci4
alkyl-, trong d6 Ci.s alkyl, Cos alkenyl, Ca.6 alkynyl, Cs-10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10
cmﬂyhﬂnmmydodkyh#lOcmﬂgCk4omyLCp4akyL,CymxydodkyLCL4MkyL,quﬂomyl
5-10 canh)-C4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci-4 alkyl- da néu cia R® mdi nhém duge
fuy chon thay thé bing 1,2, 3, 4, hoge 5 nhém thé R dugce chon doc 1ap;

hodc hai nhom thé R bét ky gan v6i cung nguyén tir N, cung voi nguyén tr N gén
v6i chung, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé bang 1,

2, hodc 3 nhom thé R dugc chon doc 1ap;
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mdi R duoc chon doc 1ap tir Ci alkyl, Ci4 haloalkyl, halo, CN, OR®, SR, C(O)R®,
C(O)NR®R®, C(0)OR?, OC(O)R®, OC(O)NR°R®, NR°R®, NR°C(O)R®, NRC(O)NRRS,
NRC(O)ORY, C(=NR®NR°R®, NR°C(=NR®)NR°R®, S(O)R°, S(O)NRR%, S(O)2R®,
NReS(0)2R¢, NRS(O):NRR®, va S(O)NRR®;

mdi Rf duoc chon doc 1ap tir Ci.4 alkyl, Ci4 haloalkyl, halo, CN, ORS, SRe, C(O)Re,
C(O)NRERE, C(0O)OReE, OC(O)Re, OC(O)NRERe, NReRE, NREC(O)R®, NReC(O)NRERE,
NReC(O)ORE, C(=NR&)NReRE, NREC(=NRE)NRERE, S(O)RE, S(O)NRERE, S(O)2Ré,
NReS(0),Re, NRES(0):NRERE, va S(O).NRERE;

mdi R® dugc chon ddc 1ap tir Ci alkyl, Cs.7 Xycloalkyl, heteroxycloalkyl 4-7 canh, Ce-10
aryl, heteroaryl 5-6 canh, Ci¢ haloalkyl, halo, CN, OR, SRi, C(O)R!, C(O)NR'R!, C(O)OR],
OC(O)Ri, OC(O)NRR, NRR, NRIC(O)R!, NRIC(O)NR'R], NRIC(O)OR!, C(=NR)NR'R],
NRIC(=NRHNRR!, S(O)R}, S(O)NRIR!, S(O):R/, NRIS(O)R, NRIS(O):NRR, va S(0O)NRR},
trong d6 Ci.6 alkyl, C3.7 xycloalkyl, heteroxycloalkyl 4-7 canh, Ce-10 aryl, va heteroaryl 5-6 canh
da néu cia R duge thy chon thay thé bang 1, 2, hodc 3 nhém thé RJ dugc chon doc lap; -

mdi Ri duoc chon ddc lap tir halo, Ci4 alkyl, Ci4 haloalkyl, CN, ORK, SRX, C(O)RK,
C(O)NRKRE, C(O)ORK, OC(O)RK, OC(O)NRFRK, NRRY, NRKC(O)RK, NRXC(O)NRFRK,
NRKC(O)OR!,  C(=NR¥NRR, NREC(=NRMNRRK,  S(O)RK, S(O)NRMRE,  S(O)1RY,
NRES(O)RK, NRKS(O):NRFRK, va S(0);NRFR¥;

mdi R, Re, Ri hodc R¥ dwgc chon doc 14p tir H, Ci-4 alkyl, Ce-10aryl, Ci-4 haloalkyl, Ca-
4 alkenyl, va Ca.4 alkynyl, trong d6 Ci4 alkyl, Ce-10aryl, Ca-4 alkenyl hodc Ca-4 alkynyl duoc
tuy chon thay thé béng 1, 2, hoac 3 nhém thé duoc chon ddc 1ap tr OH, CN, amino, halo, Ci-
4 alkyl, C1.4 alkoxy, Ci.4 alkylthio, Ci.4 alkylamino, di(C1.4 alkyl)amino, Ci.4 haloalkyl, va Ci.
4 haloalkoxy;

hodc hai nhém thé R® bat ky gin véi cung nguyén tir N, cing vdi nguyén tr N gin
v6i ching, tao nhém heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé bang 1,
2, hodc 3 nhéom thé R® duge chon ddc lap;

hodc hai nhém thé Re bat ky gén v6i cing nguyén tr N, cung vdi nguyén t N gin
v6i chung, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé bang 1,
2, hodc 3 nhom thé R duge chon doc 1ap;

hodc hai nhom thé R bét ky gén v6i cung nguyén tir N, cung voi nguyén to N géin
v6i ching, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé béng 1,

2. hodc 3 nhom thé R duge chon doc 1ap;
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X! la -CR'R!'- hogc -NR’-

X2 1a N hodc CRS;

R 1a H, CN, NR¥R#, OR! hoic -C(O)NHRS, trong dd R! 13 Ci3 alkyl hodc Cis
haloalkyl;

R? va R’ 1a halogen;

R3 1a H, halo, C1-3 alkyl, C1.3 haloalkyl, CN, hodc Ci-3 alkoxy;

R™ 1a H, CN, NR¥R¥, OR* hogc -C(O)NHR®, trong do6 R* 1a C13 alkyl hodc Cis |
haloalkyl;

RS duge chon tir H, halo, CN, OR, SR*, C(O)NR%R%, OC(O)NR*R%, NR*R%,
NR“C(O)R™,  NR*C(O)OR™, NR“C(O)NR*R%*, NRS(O)R™,  NR**S(0)R™,
NRS(0),NR“R%, S(O)R™, S(O)NR“R%*, S(0)2R™, S(0)2NR**R%, C1.6 alkyl, Ca-6 alkenyl,
Ca.6 alkynyl, Ci.6 haloalkyl, phenyl, Cs- xycloalkyl, heteroaryl c6 5-6 canh chira cacbon va
1, 2, hodc 3 nguyén tir khéc loai dugc chon doc lap tr N, O, va S, va heteroxycloalkyl c6 4-7
canh chtra cacbon va 1, 2, hoac 3 nguyén tu khac loai dugc chon ddc lap tr N, O, va S; trong
d6 cac nhom Cr.g alkyl, Ca.6 alkenyl, Ca.6 alkynyl, phenyl, Cs-6 xycloalkyl, heteroaryl c6 5-6
canh, va heteroxycloalkyl c6 4-7 canh da néu cia RS mdi nhom dugce tuy chon thay thé bang
1, 2, hodc 3 nhom thé duge chon doc 1ap tur R10A;

R’ duoc chon tir H, C(O)NR*R%, S(O)RM, S(O)NR™R%, S(0)R™, S(0)2NRR¥,
C1.6 alkyl, Ca.6 alkenyl, Ca.¢ alkynyl, Ci-6 haloalkyl, phenyl, Cs.¢ xycloalkyl, heteroaryl co
5-10 canh chtra cacbon va 1, 2, hodc 3 nguyén tir khac loai dugc chon doc 1ap tr N, O, va
S, heteroxycloalkyl c6 4-10 canh chita cacbon va 1, 2, hodc 3 nguyén tir kKhac loai dugc
chon ddc 1ap tt N, O, va S, Ce-10 aryl-Ci-4 alkyl-, Cs-10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-
10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl-; trong d6 cac nhom Ci-6
alkyl, Cz¢ alkenyl, Cis alkynyl, phenyl, Cs. xycloalkyl, heteroaryl 5-10 canh,
heteroxycloalkyl 4-7 canh, Ce-10 aryl-Ci-4 alkyl-, Cs.10 xycloalkyl-Ci.4 alkyl-, (heteroaryl 5-
10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci-4 alkyl- dd néu cta R’ mdi nhom
dugc tuy chon thay thé bang 1, 2, hodc 3 nhom thé dwoc chon doc lap tir R'%4; hodc hai
nhom thé R1A gan v6i cac nguyén tir vong lidn k& cua vong aryl hodc heteroaryl ciia R7,
cing vGi cac nguyén tu gin véi chung, tao vong Cs-6 xycloalkyl ngung tu hodc vong
heteroxycloalkyl 5 dén 6 canh ngung tu chira 1-2 nguyén tir khac loai 1am canh cta vong

duoc chon doc lap tr O, N, va S, trong d6 cac nguyén tir nito va luu huynh mdi loai ty
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chon dugc oxy hoéa va vong Cs. xycloalkyl ngung tu hodc vong heteroxycloalkyl 5 dén 6
canh ngung tu dugc tuy chon thay thé b:?lng 1 hodc 2 nhém R dugc chon doc 1ap;

R0 va R' mdi loai duoc chon doc 14p tir H, Ci.6 alkyl, Ca- alkenyl, Ca.6 alkynyl, Ci-6
haloalkyl, Cs.10 aryl, Cs-10 xycloalkyl, gbc heteroaryl c6 5-10 canh chita cacbon va 1, 2, hodc
3 nguyén tir khéc loai duge chon doc lap tir N, O, va S, va gbc heteroxycloalkyl c6 4-10 canh
chtra cacbon va 1, 2, hodc 3 nguyén tir khac loai duge chon doc lap tr N, O, va S; trong do
cac nhom Ci.g alkyl, Co-¢ alkenyl, Ca.6 alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl c6 5-10
canh, va heteroxycloalkyl c6 4-10 canh da néu cua R!? va R!! mdi nhém dugc tly chon thay
thé bang 1, 2, hodc 3 R1%4;

theo cach khac, R!® va R!!' cung véi nguyén tir cacbon gén v6i chung, tao nhém
xycloalkyl ¢6 3, 4, 5, 6, hodc 7 canh hodc nhém heteroxycloalkyl ¢6 4, 5, 6.7,8,9,hodc 10
canh; trong d6 nhom xycloalkyl ¢6 3, 4, 5, 6, hodc 7 canh va nhom heteroxycloalky! co 4,
5,6,7, 8,9, hoac 10 canh da néu mdi nhém duge tuy chon thay thé bang 1, 2, 3 hodc 4 R'™;

mdi R1% dugc chon doc 1ap tir halo, CN, NOa, OR#, SR*, C(O)R™, C(O)NR*R¥,
C(O)OR*, OC(O)R™, OC(O)NR*R¥, C(=NR*)NR*R%, NR“C(=NR)NR*“R%#, NR*R%,
NR“C(O)R™,  NR*C(O)OR™, NRC(O)NR®R%,  NR*S(O)R™, NR*S(0)2R%,
NRS(0),NR*“R%, S(O)R™, S(O)NRR¥, S(O)R™, S(0):NR*R%, C1.6 alkyl, C2-¢ alkenyl,
Ca.6 alkynyl, Ci.¢ haloalkyl, phenyl, Cs-6 xycloalkyl, gdc heteroaryl ¢6 5-6 canh chira cacbon
va 1, 2, hodc 3 nguyén ti khéc loai dugc chon doc lap tt N, O, va S, va géc heteroxycloalkyl
¢6 4-7 canh chira cacbon va 1, 2, hodc 3 nguyén tir khéac loai dugc chon doc lap t N, O, va
S: trong d6 cac nhom Cis alkyl, Ca. alkenyl, Ca-6 alkynyl, phenyl, C3.¢ xycloalkyl, heteroaryl
¢6 5-6 canh, va heteroxycloalkyl c6 4-7 canh dé néu clia R19A mdi nhom duge tuy chon thay
thé bing 1, 2, hoac 3 nhom thé dugc chon doc I4p tir R™;

mdi R#*, R?, R, va R* dugc chon doc 14p tir H, Cia alkyl, Co alkenyl, C2-4 alkynyl,
C1.4 haloalkyl, phenyl, Cs.¢ xycloalkyl, gbc heteroaryl c6 5-6 canh chira cacbonva 1,2, hodc
3 nguyén tt khéc loai dugc chon doclap tt N, O, va S, va géc heteroxycloalkyl c6 4-7 canh
chtta cacbon va 1, 2, hodc 3 nguyén ti khac loai dugc chon doc 1ap tir N, O, va S; trong do6
cac nhém Ci.4 alkyl, Ca.4 alkenyl, Ca-4 alkynyl, phenyl, Cs.¢ xycloalkyl, heteroaryl c6 5-6
canh, va heteroxycloalkyl c6 4-7 canh da néu cia R4, RY R, va R%* mdi nhom dugc tuy

chon thay thé bang 1, 2, hodc 3 nhom thé duoc chon doc lap tir R'?;
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theo cach khac, R®* va R* cung voi nguyén t nito gdn v6i chung, tao nhom
heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tiy chon thay thé béng 1, 2, hodc 3 nhom thé duoc
chon doc lap tr RY;

mdi R 1a H hoic Ci.4 alkyl mdt cach doc 1ap;

mai RY dugc chon doc 1p tir halo, CN, NO,, OR®, SR¥, C(O)RY, C(O)NR*R?,
C(O)OR®, OC(O)R¥, OC(O)NRYR¥, NR¥R¥, NRUC(O)R”, NRUC(O)OR¥,
NREC(OJNRERY, NRUS(O)RY, NRPS(O)RY, NRPS(0):NRURY, S(O)R, S(O)NR'R,
S(0)RY, S(0)NR¥RY, C1.4 alkyl, Ca-4 alkenyl, Co.4 alkynyl, Cs.cxycloalkyl, va Ci-4 haloalkyl,
trong d6 C1.4 alkyl, Ca4 alkenyl, Co.4 alkynyl, Cs.sxycloalkyl, va Ci4 haloalkyl ctia R' mdi loai
con duge tuy chon thay thé bang 1 hodc 2 nhom thé R2® duoc chon ddc 14p tir H, halo, CN,
NO», ORY, SR9, C(O)RY, C(O)NRRY, C(O)ORY, OC(O)RY, OC(O)NRIRY, NRIRY, NRIC(O)RY,
NRUC(O)JORY, NRIC(ONRIRY, NRIS(O)RY, NRIS(ORRY NRIS(O)NRRY  S(O)RY,
S(O)NRIRY, S(O)RY, S(0)2NRRY, C1.4 alkyl, Co-4 alkenyl, C2-4 alkynyl, Cs.¢ -xycloalkyl va Ci-
4 haloalkyl, trong do mdi R41a H hoic Ci4alkyl mdt cach doc 1ap;

mdi R?, RY, va RY duge chon dc 1ap tir H va Ci4 alkyl;

mdi R 1 C1.4 alkyl mot cach doc lap; va

chi s6 duéin béng 0, 1, 2 hoac 3.

3. Hop chit theo diém 1 hoic 2, c6 cong thic (I):

OR*
R3 R5
(@)
1 )j\ 1
R'O N X
Rz

v X2
|

A
N R")n

M

hodc mudi duoc dung cia nod, trong do:
vong A 1a Ce-10 aryl hodc heteroaryl ¢6 5 dén 6 canh c6 chira cacbon va 1 dén 4 nguyén

tir khéc loai lam canh cta vong dugc chon tir O,N,vas;
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mdi R'2 duge chon doc 1ap tir halo, Ci.6 alkyl, Ca.s alkenyl, Ca.6 alkynyl, Ci-s haloalkyl,
Cé-10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci4
alkyl-, Cs.10 xycloalkyl-C1.4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-, (heteroxycloalkyl 4-10
canh)-Ci4 alkyl, CN, NO,, OR? SR? C(O)R? C(O)NR#R?, C(O)OR?, OC(O)R?,
OC(O)NR?R?, NR®R?, NR*OR? NR’*C(O)R?, NR*C(O)OR?, NR2C(O)NRR?, C(=NRR?,
C(=NR?NRR?, NR*C(=NR*NR‘R?, NR*S(O)R’, NR2S(0)2R?, NR?S(O)NR*R?, S(O)R?,
S(O)NRR?, S(0)2R?, va S(O)NRR?, trong d6 C1 alkyl, Ca-6 alkenyl, Ca.6 alkynyl, Ce-10 aryl,
Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci4 alkyl-, Cs-10
xycloalkyl-C1.4 alkyl-, (heteroaryl 5-10 canh)-C1.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci4
alkyl- mdi nhéom dugc tuy chon thay thé béng 1, 2, 3, hodc 4 nhém thé R® duogc chon doc 1ap;

hoac hai nhém thé R1? lién ké trong vong A ciing véi cac nguyén tlt gén voi chung,
tao vong xycloalkyl 5 hay 6 canh, vong heteroxycloalkyl 5 dén 6 canh, vong phenyl hodc
heteroaryl 5 dén 6 canh ngung tu, trong do heteroxycloalkyl hodc heteroaryl c6 1-2 nguyén
tir khéac loai lam canh cua vong dugc chon tur O,N,vaS;

mdi R? duge chon ddc 14p tir H, Ci- alkyl, Ci4 haloalkyl, Cs-10 aryl, Cs-10 xycloalkyl,
heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-C1.4 alkyl-, Cs.10 xycloalkyl-Ci-
4 alkyl-, (heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci-4 alkyl-,
trong d6 Ci.6 alkyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10
canh, Ce.10 aryl-Ci.4 alkyl-, Cs.10 xycloalkyl-Ci-4 alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-,
va (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl- véi ta cach 1a R* mdi nhém duge tiry chon thay
thé bang 1, 2, 3, 4, hodc 5 nhom thé RY duoc chon ddc 1ap;

hodc hai nhém thé R® bat ky gin v6i cung nguyén tr N, cung v6i nguyén tr N gén
v6i ching, tao nhém heteroxycloalkyl 4, 5, 6, hodc 7 canh duoc tuy chon thay thé b%mg 1,
2, hogc 3 nhom thé R duge chon dc lap;

mdi R® dugc chon doc 14p tir halo, Ci4 alkyl, Ci-4 haloalkyl, CN, NO,, OR®, SRS,
C(O)R¢, C(O)NR°R®,  C(O)OR®, OC(O)R®, OC(O)NR°R®,  C(=NR°)NR‘R?,
NRCC(=NR®)NRR®, NR°R¢, NR°C(O)R®, NR°C(O)OR®, NRCC(O)NR°R®, NR°S(O)RS,
NReS(0):R¢, NRS(0):NRR¢, S(O)R®, S(O)NR°R?, S(0)R¢, va S(0):NRR

mdi R¢ dugc chon ddc 1ap tir H, Ci6 alkyl, C1.4 haloalkyl, C2 alkenyl, C2.6 alkynyl, Ce-
10 aryl, Cs-10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Cs-10 aryl-Ci. alkyl-,
Cs.10 xycloalkyl-C1.4 alkyl-, (heteroaryl 5-10 canh)-Ci:4 alkyl-, va (heteroxycloalkyl 4-10 canh)-
C1.4 alkyl-, trong d6 Ci.¢ alkyl, Ca-6 alkenyl, C2-¢ alkynyl, Ce-10 aryl, Cs-10 xycloalkyl, heteroaryl
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5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10 aryl-Ci4 alkyl-, Cs-10 xycloalkyl-Ci4 alkyl-,
(heteroaryl 5-10 canh)-Cj.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-C.4 alkyl- dd néu mdi nhém
dugc tuy chon thay thé béng 1,2, 3, 4, hoac 5 nhom thé Rf duoc chon ddc 14p;

hodc hai nhom thé R® bat ky gén véi cung nguyén tir N, cung voi nguyén tr N gin
v6i ching, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé béng 1,
2. hodc 3 nhom thé R! dugc chon doc lap;

mdi R¢ duoc chon doc 1ap tir Ci4 alkyl, Ci4 haloalkyl, halo, CN, OR®, SR®, C(O)R®,
C(O)NRCR¢, C(O)OR%, OC(O)R®, OC(O)NR°R®, NReRe, NR°C(O)R®, NR°C(O)NRR®,
NREC(0)ORE, C(=NR®)NR°R®, NR°C(=NR°)NR°R?, S(O)R?, S(O)NRCRS, S(O)R®, NRS(O)2R?,
NRES(0)NRCRE, va S(O)NRR;

mdi Rf dugce chon ddc 1ap tir Ci4 alkyl, Ci4 haloalkyl, halo, CN, OR&, SRE, C(O)RE,
C(O)NRERE, C(O)ORE, OC(O)RE, OC(O)NRERE, NReRE, NReC(O)RE, NREC(O)NRERE,
NReEC(O)ORE, C(=NR&)NRERE, NREC(=NRE)NRFR®, S(O)Re, S(O)NRERE,  S(O):RE,
NRES(O)Re, NR&S(O),NRERE, va S(O)2NRER®;

mdi R dugce chon doc 1ap tr Crs alkyl, Cs.7 xycloalkyl, heteroxycloalkyl 4-7 canh, Cs.10
aryl, heteroaryl 5-6 canh, Ci¢ haloalkyl, halo, CN, ORi, SR, C(O)R,, C(O)NR'R!, C(O)OR,
OC(O)R/, OC(O)NRR!, NRIR, NRIC(O)R!, NRIC(O)NRR, NRIC(O)OR!, C(=NRNRR},
NRIC(=NR)NRR!, S(O)R, S(O)NRR!, S(O:R, NRIS(O):R!, NRIS(O),NRR!, va S(ORNRR!,
trong d6 Ci alkyl, C3.7 xycloalkyl, heteroxycloalkyl 4-7 canh, Ce-10 aryl, va heteroaryl 5-6 canh
dd néu dugc tuy chon thay thé bﬁng 1, 2, hodc 3 nhom thé R duoc chon doc 1p;

mdi R duoc chon doc lap tir halo, Ci4 alkyl, Ci4 haloalkyl, CN, ORK, SRX, C(O)RK,
C(O)NRKRK, C(O)OR, OC(O)RE, OC(O)NR'RK, NRKRE, NRKC(O)RK, NR*C(O)NR'RE,
NRKC(O)OR!,  C(=NR¥NR'R¥, NRKC(=NRK)NRKRK,  S(O)R, S(O)NRKRK,  S(O)RK,
NRKS(O),RE, NRES(O),NRFRE, va S(O)NRFR¥;

mdi Re, R&, R hodc R* dugc chon doc 1ap tir H, C14 alkyl, Ce-10aryl, Ci-4 haloalkyl, Ca-
4 alkenyl, va Co.4 alkynyl, trong d6 Ci-4 alkyl, C-10aryl, Co.4 alkenyl hodc Co-4 alkynyl dugc
tuy chon thay thé béng 1, 2, hodc 3 nhéom thé duoc chon ddc lap tir OH, CN, amino, halo, Ci-
4 alkyl, Ci4 alkoxy, C1.4 alkylthio, C1-4 alkylamino, di(C1.4 alkyl)amino, C1-4 haloalkyl, va Ci-
4 haloalkoxy;

hoac hai nhom thé R® bat ky gin véi cung nguyén ta N, cung voi nguyén t N gin
véi chang, tao nhém heteroxycloalkyl 4, 5, 6, hoac 7 canh dugc tuy chon thay thé bé‘mg 1,

2. hodc 3 nhom thé R duge chon doc 1ap;
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hodc hai nhom thé Re bt ky gan véi ciing nguyén ti N, cing v6i nguyén tir N gin
vOi ching, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé béng 1,
2, hodc 3 nhom thé R dugc chon doc lap;

hozc hai nhém thé R bét ky gin vé6i ciing nguyén tir N, cuing vdi nguyén tir N gén
véi ching, tao nhom heteroxycloalkyl 4, 5, 6, hodc 7 canh dugc tuy chon thay thé b%mg 1,
2. hodc 3 nhém thé R duge chon doc 14p;

X! 1a -CRR!'- hodc —NR’-

X2 1a N hoic CRS;

R! 14 C1.; alkyl hodc Ci1.3 haloalkyl;

R2 va R’ 1a halogen;

R3 1a H, halo, C1.3 alkyl, C1.3 haloalkyl, CN, hodc C1-3 alkoxy;

R* 1a Cy.3 alkyl hogc Ci.3 haloalkyl;

R® duoc chon tir H, halo, CN, OR*, SR*, C(O)NR™R%, OC(O)NR%R¥, NR¥“R%,
NRC(O)RP*,  NR*C(O)OR™, NR#C(O)NR®R¥,  NR“S(O)R™, NR*S(0)2RM™,
NR“S(0),NR“R%, S(O)R™, S(O)NR“R%, S(0)R™, S(0)NR¥R¥, C.6 alkyl, C2-¢ alkenyl,
Ca. alkynyl, Ci.6 haloalkyl, phenyl, Cs- xycloalkyl, heteroaryl ¢6 5-6 canh chira cacbon va
1, 2, hodc 3 nguyén tir khéc loai dugc chon doc lap ter N, O, va S, va heteroxycloalkyl c6 4-7
canh chira cacbon va 1, 2, hodc 3 nguyén ttr khéc loai dugc chon doc lap tr N, O, va S; trong
d6 cac nhom Ci.g alkyl, Ca-¢ alkenyl, Ca.6 alkynyl, phenyl, Cs-¢ xycloalkyl, heteroaryl ¢6 5-6
canh, va heteroxycloalkyl c6 4-7 canh da néu ciia R® mdi nhém duge tuy chon thay thé bang
1, 2, hodc 3 nhom thé duge chon doc lap tr R10A;

R’ duoc chon tir H, C(O)NR*R¥, S(O)R™, S(O)NR*R%, S(0):R™, S(0)2NR¥R%,
C1.6 alkyl, Cy.6 alkenyl, Ca6 alkynyl, Ci.¢ haloalkyl, phenyl, Cs-6 xycloalkyl, heteroaryl c6 5
dén 6 canh chira cacbon va 1, 2, hodc 3 nguyén tir khac dugce chon doc lap tr N, O, va S, va
géc heteroxycloalkyl c6 4-7 canh chira cacbon va 1, 2, hodc 3 nguyén tir khac dugce chon doc
lap tir N, O, va S; trong d6 cdc nhom Ci- alkyl, Ca¢ alkenyl, Ca2-¢ alkynyl, phenyl, Cs-
xycloalkyl, heteroaryl c6 5 dén 6 canh va heteroxycloalkyl co 4-7 canh dé néu ciia R7 mdi
nhoém duoc tiy chon thay thé bang 1, 2, hodc 3 nhém thé duoc chon doc 1ap tir R1%4;

R10 va R!! mdi loai dugc chon doc 1ap tir H, Ci- alkyl, Ca. alkenyl, Ca-¢ alkynyl, C1-
¢ haloalkyl, Ce-10 aryl, Cs.10 xycloalkyl, gbc heteroaryl ¢6 5-10 canh chira cacbon va 1, 2,
hodc 3 nguyén tir khac loai duoc chon doc lép tur N, O,vas, va gbc heteroxycloalkyl c6 4-

10 canh chira cacbon va 1, 2, hodc 3 nguyén tu khéc loai dugc chon doc lap tir N, O, va S;
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trong d6 cac nhém Cis alkyl, Cas alkenyl, Ca alkynyl, Ce.10 aryl, Cs.10 xycloalkyl,
heteroaryl ¢6 5-10 canh, va heteroxycloalkyl c6 4-10 canh d3 néu cua R'’ va R!! mdi nhém
duoc tiy chon thay thé bang 1, 2, hodc 3 R'%;

theo cach khac, R!® va R!! cung véi nguyén tir cacbon gin v6i ching, tao nhom
xyckxﬂkylcé3,4,5,6,ho@:7canhhoécnhén1heux0xyckndkyl064,5,6,7,8,9,hoéc10
canh; trong d6 nhom xycloalkyl ¢6 3, 4, 5, 6, hodc 7 canh va nhém heteroxycloalkyl ¢o 4,
5,6,7,8,9,hoéc10canhdﬁnéurnéinhénlduqctuychonthaythébéng1,2,3h05c4IKWA;

mdi R4 duge chon doc lap tir halo, CN, NO2, OR*, SR#, C(O)R™, C(O)NR*R%,
C(0)OR™, OC(O)R™, OC(O)NR™R%, C(=NR*)NR*R%*, NRC(=NR*)NRR%, NR*R%,
NR¥“C(O)RY,  NR*C(O)OR™, NRC(O)NRR%, NRS(O)R™,  NR*S(0)R™,
NR#“S(0):NR“R%, S(O)R™, S(O)NR“R¥, S(0)R™, S(0)NR*R%, C1.6 alkyl, C2-¢ alkenyl,
Ca.6 alkynyl, Ci.¢ haloalkyl, phenyl, Cs-s xycloalkyl, gdc heteroaryl c6 5-6 canh chira cacbon
va 1, 2, hodc 3 nguyén tir khic loai duge chon doc 1ap tur N,O,vas, va gbc heteroxycloalkyl
¢ 4-7 canh chita cacbon va 1, 2, hodc 3 nguyén ttr khac loai dugce chon doc lap tr N, O, va
S; trong d6 cac nhom Ci alkyl, Ca. alkenyl, Co-6 alkynyl, phenyl, Cs-¢ xycloalkyl, heteroaryl
¢6 5-6 canh, va heteroxycloalkyl ¢6 4-7 canh da néu cia R4 mdi nhom duoc tuy chon thay
thé bang 1, 2, hodc 3 nhém thé duoc chon doc 1ap tir R,

mdi R*, R¥ R, va R# dugc chon doc 14p tir H, Ci4 alkyl, Ca-4 alkenyl, Ca-4 alkynyl,
C1.4 haloalkyl, phenyl, Cs- xycloalkyl, géc heteroaryl ¢6 5-6 canh chua cacbon va 1, 2,
hogc 3 nguyén tir khac loai dugc chon doc lap tr N, O, va S, va gbc heteroxycloalkyl c6 4-
7 canh chra cacbon va 1, 2, hodc 3 nguyén tu khac loai dugc chon doc 1ap t N, O, va S;
trong d6 cac nhom Ci.4 alkyl, Ca4 alkenyl, C2-4 alkynyl, phenyl, Cs.¢ xycloalkyl, heteroaryl
¢6 5-6 canh, va heteroxycloalkyl c6 4-7 canh dd néu cua R, R¥ R, va R% mbi nhém
duge tiy chon thay thé bang 1, 2, hogc 3 nhém thé dugc chon doc lap tir R';

theo cach khac, R% va R¥ cung véi nguyén tir nito gén véi chung, tao nhom
heteroxycloalkyl 4, 5, 6, hoac 7 canh dugc tiy chon thay thé béng 1, 2, hodc 3 nhém thé duoc
chon ddc lap tr R'%;

mdi R¢* 1a H hodc Ci.4 alkyl mot cach doc 1ap;

mdi RY dugc chon ddc 1ap tur halo, CN, NOg, OR®, SR¥®, C(O)RY, C(O)NR®RY,
C(O)OR®,  OC(O)RY, OC(O)NR¥R®, ~ NR¥R?, NR¥C(O)RY, NR¥C(O)OR¥,
NR¥C(O)NRURY, NR¥S(O)R", NR¥S(0):RY, NR¥S(0),NR¥R¥, S(O)R”, S(O)NR¥R¥,
S(0):RY, S(O)NR¥RY, C14 alkyl, Ca-4 alkenyl, Co4 alkynyl, va Ci.4 haloalkyl;
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mdi R¥, R®, va R¥ duoc chon ddc 1ap tir H va Ci alkyl;
mdi R 1a C1.4 alkyl mdt cach doc 1ap; va

chi s6 dudin b%mg 0, 1, 2 hoac 3.
4. Hop chit theo didm bét ky trong céc diém 1-3, c6 cong thirc (Ib):

OR*
R3 R®
(@]
1 /U\ 7
R'O N NR
R2

7z X2
|

™
N R,

(Ib)
hozc mudi dugc dung cua nd.

5. Hop chét theo didm bét ky trong céac diém 1-4, hogc mudi dugc dung cia no, trong do

vong A 1a heteroaryl c¢6 5 canh.
6. Hop chét theo diém bat ky trong cac diém 1-4, hogc mudi dugc dung cia nd, trong do
vong A la heteroaryl c6 5 canh dugc chon tir pyrrolyl, pyrazolyl, imidazolyl, triazolyl,

tetrazolyl, oxazolyl, thiophenyl, thiazolyl, isoxazolyl, isothiazolyl va furanyl.

7. Hop chiét theo diém bat ky trong céc diém 1-4, hodc mudi dugc dung cia no, trong do

vong A la 4-pyrazolyl.

8. Hop chit theo diém bét ky trong cac diém 1-4, hodc mudi dugc dung clia no, trong d6 vong A
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9. Hop chét theo diém bét ky trong cac didm 1-8, hodc mubi dugc dung ctia nd, trong do R?

vaR’1aF.

10. Hop chét theo diém bét ky trong cac diém 1-9, hoic mudi duge dung cua no, trong do:
(a) R! va R* mdi loai 1a Ci3 alkyl; hodc

(b) R! va R* mdi loai 1a metyl.

11. Hop chét theo diém bét ky trong céc diém 1-10, hodc mubi duge dung ciia no, trong do

X2 1a N hoac CH.

12. Hop chét theo diém bat ky trong cac diém 1-10, hodc mudi duge dung cia no, trong do

X?1a CH.

13. Hop chét theo diém bat ky trong cac diém 1-12, hoic mudi duoc dung cia nd, trong do:

(a) mdi R'2 duge chon ddc lap tir halo, Ci6 alkyl, Co6 alkenyl, Ca-¢ alkynyl, Ci-
haloalkyl, Ce-10 aryl, Cs.10 xycloalkyl, heteroaryl 5-10 canh, heteroxycloalkyl 4-10 canh, Ce-10
aryl-Cr4  alkyl-, Csao0  xycloalkyl-Cis alkyl-, (heteroaryl 5-10 canh)-Ci4 alkyl-,
(heteroxycloalkyl 4-10 canh)-Ci-4 alkyl-, CN, OR? SR? C(O)R?, C(O)NR?R?, C(O)OR?,
OC(O)R?, OC(O)NR®R?, NR®R? NR?OR? NR:*C(O)R?, NR*C(O)OR?, NR*C(O)NR'R?,
NR2S(0)R?, NR2S(0)2R?, NR*S(0)2NR'R?, S(O)R?, S(O)NR?R?, S(O)R?, va S(O):NR°R?,
trong d6 Ci alkyl, Ca-6 alkenyl, Co- alkynyl, Ce.10 aryl, Cs.10 cycloalkyl, heteroaryl 5-10
canh, heteroxycloalkyl 4-10 canh, Cs-10 aryl-Ci4 alkyl-, Csa0 xycloalkyl-Ci4 alkyl-,
(heteroaryl 5-10 canh)-Ci.4 alkyl-, va (heteroxycloalkyl 4-10 canh)-Ci4 alkyl- mdi nhom
duoc tiy chon thay thé bang 1, 2 hodc 3 nhém thé R®; hoic

(b) mdi R'? dugc chon doc lap tir —NH,, -NHOH, -NHOR?, -NHR?, -NHC(O)R?, -
NHC(O)NHR?, -NHS(O)R?, -C(O)R?, -S(O)R’, Ci-6 alkyl, Crealkoxy, Ci haloalkyl, Ci4
haloalkoxy, halo, CN, C3.6 xycloalkyl, phenyl-Ci.alkyl, heteroaryl 5-6 canh, heteroaryl 5-6 canh-
C1alkyl, heteroxycloalkyl 4-6 canh, va (heteroxycloalkyl 4-10 canh)-Ci4 alkyl-, trong d6 Ci-
alkyl, Cs.¢ xycloalkyl, phenyl-Cj.salkyl, heteroaryl 5-6 canh, heteroaryl 5-6 canh-Cialkyl,
heteroxycloalkyl 4-6 canh, va (heteroxycloalkyl 4-10 canh)-Ci4 alkyl- dugc ty chon thay thé
bing 1-3 R®; va Ci.6 alkoxy hodc Ci4 haloalkoxy dugc thy chon thay thé bing 1-3 RY; hodc
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(¢) mdi R'2 duoc chon ddc 1ap tu F, Cl, CN, CH, CH,CH3, NH,, OCH3, -C(O)NH(C-
salkyl), NHC(O)CHs;, NHS(O).CHs, NHS(O)R?, C(O)R? -CH2C(O)R?, -CH,CH2R?,
morpholinosulfonyl, imidazolyl, 4-morpholinyl, (3-xyanopyrolidin-1-yl)metyl, 2-Xyanoprop-
2-yl, 1-xyanoxyclobutyl, 1-xyanoxyclopropyl, benzyl, pyridylmetyl, 1,1-dioxothiolan-3-yl,
1-metylsulfonylazetidin-3-yl, 1-axetyl-3-(xyanometyl)azetidin-3-yl, va
-CH,-(4-morpholinyl), trong d6 R* la 4-morpholinyl.

14. Hop chét theo diém bat ky trong cac diém 1-12, hodc mubi duge dung clia no, trong do

mdi R12 doc 1ap 1a NH,, CHs, F, CN, 1-piperidinyl, 1-piperazinyl, hodc 4-morpholinyl.

15. Hop chét theo didm bt ky trong cac didm 1-14, hodc mudi dugc dung cia no, trong 46
R7 1a Curs alkyl, phenyl, benzyl, Css xycloalkyl, Cs-10 xycloalkyl-Ci.4  alkyl-,
heteroxycloalky! 4-10 canh, (heteroxycloalkyl 4-10 canh)-Ci.4 alkyl-, heteroaryl 5-10 canh,
hoic (heteroaryl 5-10 canh)-Ci4 alkyl-, mdi nhom duoc tuy chon thay thé bing 1, 2, hodc
3 nhom thé R1°A duoc chon doc 14p; hodc hai nhom thé RI%A gdn voi cac nguyén tr vong
lidn k& cta vong aryl hodc heteroaryl cua R’, ty chon cung v6i cac nguyén t& gén véi
chung, tao vong Cs.¢ xycloalkyl ngung tu hodc vong heteroxycloalkyl 5 dén 6 canh ngung
tu chtra 1-2 nguyén tr khac loai 1am canh ctia vong dugc chon doc 1ap tir O, N, va S, trong
d6 cac nguyén t nito va luu huynh mdi loai tiy chon dugc oxy hoa va vong Cs.¢ xycloalkyl
ngung tu hodc vong heteroxycloalkyl 5 dén 6 canh ngung tu dugc tiy chon thay thé bang 1

hodc 2 nhom R duge chon doc 1ap.

16. Hop chit theo diém bét ky trong cac diém 1-14, hodc mudi duoc dung cta nd, trong do R71a
C16 alkyl, xyclopropylmetyl, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, 4-flobenzyl,
tetrahydrofuran-3-yl, (3-metylisoxazol-5-yl)metyl, (tetrahydro—2H-pyran—4-yl)metyl, (5-
xyclopropylisoxazol-3-yl)metyl, 5-metylisoxazol-3-yDmetyl, 4-flophenyl, (1-etylpyrazol-4-
yl)metyl, benzothiazol-6-yl, 1-metyl-5-oxopyrolidin-3-yl, 1-axetylpiperidin-4-yl, 2,3-dihydro-
1,4-benzodioxin-6-ylmetyl, 1-t-butoxycacbonylpiperidin-4-yl, 4-xyanophenyl, 4-pyrimidinyl, 2-
pyrimidinyl, 5-pyrimidinyl, 1-metylpyrazol-3-yl, 1-metylpyrazol-4-yl, (1,5-dimetylpyrazol-4-
yl)metyl, hodc (5-metyl-1,3 4-oxadiazol-2-yl)metyl.
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17. Hop chét theo diém bét ky trong céac diém 1-14, hoidc mudi duoc dung ctia nd, trong do
R7 duogc chon tr H, Cis alkyl, Cas alkenyl, Cz¢ alkynyl, Ci6 haloalkyl, phenyl, Cs-
xycloalkyl, heteroaryl 5-6 canh 6 nguyén ttr cacbon va 1, 2, hodc 3 nguyén tir khéc loai duge
chon doc lap tr N, O va S, va géc heteroxycloalkyl 4-7 canh co nguyén tr cacbon va 1, 2,
hodc 3 nguyén t khac loai duge chon doc lap tir N, O va S; trong d6 cac nhom Ci-6 alkyl, Ca.-
¢ alkenyl, Ca-¢ alkynyl, phenyl, Cs.6 cycloalkyl, heteroaryl 5-6 canh, va heteroxycloalkyl 4-7
canh néu trén cua R” mdi nhéom duge tly chon thay thé béng 1, 2, hodc 3 nhom thé duoc chon

doc 1ap tir R1%A,

18. Hop chét theo didm bat ky trong cac diém 1-17, hodc mudi dugc dung ciia nd, trong do

chi s4 dudi n bang 0, 1 hodc 2.

19. Hop chét theo diém 1, trong d6 hop chét nay:
(a) dugc chon tur:
6’-(5-amino-2-metylphenyl)—2'-(2,6-diﬂo-3 ,5-dimetoxyphenyl)-1'H-
spiro[xyclopropan-1,4'- [2,7]naphtyridin]-3'(2'"H)-on;
6’-(5-amino-4-ﬂ0-2-metylphenyl)-2'-(2,6-diﬂo-3,S—dimetoxyphenyl)-l'H-
spiro[xyclopropan—1,4'-[2,7]naphtyridin]-3‘(2'H)-on;
4-amino-2—(2'—(2,6—diﬂo-3,5-dimetoxypheny1)—3'-oxo—Z',3'-dihydro-l'H-
spiro[xyclopropan-1 4'-[2,7]naphtyridin]-6"-yl)benzonitril;
6'-(5-aminopyridin—3-y1)-2'-(2,6-diﬂo-3,S-dimetoxyphenyl)-1'H-spiro[xyclopropan-
1,4'-[2,7]naphtyridin]-3'(2'H)-on;
2'-(2,6-diﬂo-3,5-dimetoxyphenyl)-6'-(5-ﬂopyridin-3—yl)-1'H-spiro[xyclopropan-
1,4'-[2,7]naphtyridin]-3'(2'H)-on;
2'-(2,6-diﬂ0-3,5-dimetoxypheny1)—6'-(5-morpholinopyridin-3-yl)-1'H-
spiro[xyclopropan—1,4'-[2,7]naphtyridin]-3'(2'H)—0n;
6'-(5-amino-2-metylpyridin—3-yl)-2'-(2,6-diﬂ0-3,5-dimetoxyphenyl)-1‘H—
spiro[xyclopropan-1 ,4'-[2,7Inaphtyridin]-3'(2'H)-on;
5-(2'—(2,6-diﬂ0-3,5-dimetoxypheny1)—3'-oxo-2',3'-dihydro—l'H-spiro[xyclopropan-
1,4'-[2,7]naphtyridin] -6'-yD)nicotinonitril;
2'-(2,6-diflo-3,5 -dimetoxyphenyl)-6'-(pyridin-3-y1)-1'H- spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on;

-204-



33295

2'-(2,6-diflo-3,5 -dimetoxyphenyl)-6'-(5-metoxypyridin-3-y1)-1'H-
spiro[xyclopropane-1,4'-[2,7naphtyridin]-3 '(2'H)-on;

6'-(5-cloropyridin-3-yl)-2'-(2,6-diflo-3,5 -dimetoxyphenyl)-1'H-spiro[xyclopropan-
1,4'-[2,7]naphtyridin]-3'(2'H)-on;

6'-(5-(1H-imidazol-1-yl)pyridin-3-yl)-2'-(2,6-diflo-3,5 -dimetoxyphenyl)-1H-
spiro[xyclopropan-1,4'-[2,7]naphtyridin]-3 '(2'H)-on; v

2'-(2,6-diflo-3,5 -dimetoxyphenyl)-6‘-(5-(morpholine-4—cacbonyl)pyridin—3 -yD)-1'H-
spiro[xyclopropan-1,4'-[2,7 naphtyridin] -3'(2'H)-on;

2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(5 -(morpholinosulfonyl)pyridin-3-y1)-1'H-
spiro[xyclopropan-1,4'-[2,7naphtyridin]-3 '(2'H)-on;

N-(5-(2'-(2,6-diflo-3,5-dimetoxyphenyl)-3 '-0x0-2',3'-dihydro-1'H-
spiro[xyclopropan-1,4'-[2,7 Inaphtyridin]-6'-yl)pyridin-3-yl)metan sulfonamit; va

2'-(2,6-diflo-3,5 -dimetoxyphenyl)-6'-(5-(morpholinometyl)pyridin-3 -yD)-1'H-
spiro[xyclopropan-1,4'- [2,7 naphtyridin]-3'(2'H)-on,

hodc mudi dugc dung cua ching; hodc

(b) dugc chon tur:

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-7 -(pyridin-3-yl)-3,4-dihydropyrido[4,3-
d]pyrimidin-2(1H)-on; ’

5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo- 1,2,3,4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)-N-metylpicolinamit;

(S)-1-(4-(3-(2,6-diflo-3, 5-dimetoxyphenyl)-1-etyl-2-oxo0-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)benzyl)pyrolidin—3 -cacbonitril;

2-(5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-2-ox0-1,2,3,4-tetrahydropyrido[4,3-
d]pyrimidin-7—yl)pyridin-2-yl)—2-metylpropannitril;

1-(5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1 ~etyl-2-0x0-1,2,3 4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)pyridin—2-yl)xyclobutancacbonitri1;

1-(xyclopropylmetyl)-3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-
4-yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-1-propyl-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on;
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3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-y1)-1-((5-
metylisoxazol-3-yl)metyl)-3,4-dihydropyrido [4,3-d]pyrimidin-2(1H)-on;

1-xyclopentyl-3-(2,6-diflo-3 ,5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-
3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 ,3-dimetyl-1H-pyrazol-4-yl)-1-
(tetrahydrofuran-3-yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-(4-flobenzyl)-
3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-((3-
metylisoxazol-5-yl)metyl)-3 ,4-dihydropyrido[4,3-d]pyrimidin-2(1 H)-on;

1-((5-xyclopropylisoxazol-3-yl)metyl)-3 -(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-3 ,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-((tetrahydro-
2H-pyran-4-yl)metyl)-3 ,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-((2,3 -dihydrobenzo[b][1 ,4]dioxin-6-yl)metyl)-
7-(1,3-dimetyl-1H-pyrazol-4-y1)-3 .4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl- 1H-pyrazol-4-y1)-1-((1-etyl-1H-
pyrazol-4-yl)metyl)-3 ,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1 -(4-flophenyl)-
3,4-dihydropyrido[4,3-d]pyrimidin-2(1 H)-on;

1-(1,3-benzothiazol-6-yl)-3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl-1H-
pyrazol-4-yl)-3 4-dihydropyrido[4,3-d]pyrimidin-2(1 H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 ,3-dimetyl-1H-pyrazol-4-yl)- 1-(1-metyl-5-
oxopyrolidin-3-yl)-3,4-dihydropyrido [4,3-d]pyrimidin-2(1H)-on;

1-(1-axetylpiperidin-4-yl)-3-(2,6-diflo-3, 5-dimetoxyphenyl)-7-(1,3-dimetyl-1H-
pyrazol-4-yl)-3 .4-dihydropyrido[4,3-d]pyrimidin-2(1 H)-on;

4-(3-(2,6-diflo-3,5-dimetoxyphenyl)-7 -(1,3-dimetyl- 1H-pyrazol-4-yl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)benzonitril;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7 -(1,3-dimetyl-1H-pyrazol-4-yl)-1 -pyrimidin-4-
yl-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-[(5-metyl-
1,3,4-oxadiazol-2-yl)metyl)-3 ,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;
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3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl- 1H-pyrazol-4-yl)-1-(1-metyl-1H-
pyrazol-4-yl)-3 /4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;
3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-[(1, 5-dimetyl-
1H-pyrazol-4-yl)metyl]-3 ,4-dihydropyrido[4,3-d]pyrimidin-2( 1H)-on;
3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-7-(3-metyl-1 -(2-morpholinoetyl)-1H-
pyrazol-4-yl)-3,4-dihydropyrido[4,3-d] pyrimidin-2(1H)-on;
3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-7-(3-metyl-1 ~(pyridin-3-ylmetyl)-1H-
pyrazol-4-yl)-3 4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;
3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-7-(3-metyl-1 -(2-morpholino-2-oxoetyl)-
1H-pyrazol-4-yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(3 -metyl-1-(2-morpholinoetyl)- 1H-pyrazol-4-
yl)-1'H-spiro[xyclopropan-1 ,4'-[2,7]naphtyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5 -dimetoxyphenyl)-6'-(1-etyl- 1H-imidazol-4-yl)-1'H-
spiro[xyclopropan-1 ,A4'-[2,7]naphtyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-[ 1 -(1,1-dioxidotetrahydro-3-thienyl)-3 -metyl-
1H-pyrazol-4-yl]-1',2'-dihydro-3 'H-spiro[xyclopropan-1,4'-[2,7 Inaphtyridin]-3'-on;
2'-(2,6-diflo-3,5 -dimetoxypheny!)-6'-(1-(1 -(metylsulfonyl)azetidin-3-y1)-1H-
pyrazol-4-yl)-1'H-spiro[xyclopropan- 1,4'-[2,7]naphtyridin]-3'(2'H)-on; va
2-(1-axetyl-3-(4-(2'-(2,6-diflo-3 5-dimetoxyphenyl)-3'-oxo-2',3'-dihydro- 1'H-
spiro[xyclopropan-1,4'- [2,7]naphtyridin]-6'-y1)- 1H-pyrazol-1-yl)azetidin-3 -yl)axetonitril;

hodc mudi dugc dung cua chung; hodc

(¢c) duge chon tur:

3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-(pyridazin-4-
yl)-3,4-dihydropyrido[4 ,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-y1)-1-((2-
metoxypyridin-4-yl)metyl)-3 4-dihydropyrido[4,3-d]pyrimidin-2( 1H)-on;

3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-((6-
metoxypyridin-3-yl)metyl)-3 ,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-2-ox0-3,4-
dihydropyrido[4,3-d]pyrimidin-1 (2H)-y1)ben20nitril
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3-(2.6-diflo-3,5-dimetoxyphenyl)-7-(1 ,3-dimetyl-1H-pyrazol-4-yl)-1 -(pyrimidin-5-
yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

4-((3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)metyl)-N-metylbenzamit;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1 -(isoquinolin-
7-y1)-3 ,4-dihydropyrido[4,3-d]pyrimidin-2( 1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-((5-
etylisoxazol-3-yl)metyl)-3 4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-(pyrimidin-4-
ylmetyl)-3,4-dihydropyrido[4,3-d] pyrimidin-2(1H)-on;

5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl- 1H-pyrazol-4-yl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)-2-flobenzonitril;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-1-((5-etyl-1,3,4-
oxadiazol-2-yl)metyl)-3,4-dihydropyrido[4.3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-y)-1-((2-
metylpyridin-4-yl)metyl)-3 A4-dihydropyrido[4,3 -dJpyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-(pyridin-4-
ylmetyl)-3,4-dihydropyrido[4.3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7 -(1,3-dimetyl-1H-pyrazol-4-yl)-1 -(pyrazin-2-
yl)-3,4-dihydropyrido[4.3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3.5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-(1-
(metylsulfonyl)piperidin-4-y1)-3 4-dihydropyrido[4,3-d]pyrimidin-2(1 H)-on;

3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-((1-metyl-1H-
pyrazol-4-yl)metyl)-3 ,A-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -(3,4-diflobenzyl)-7-(1,3 -dimetyl-1H-pyrazol-4-
yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

5-((3-(2,6-diflo-3 5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-2-0x0-3,4-
dihydropyrido[4.3-d]pyrimidin-1 (2H)-yl)metyl)picolinonitril;

3-(2,6-diflo-3 5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-(2-
(metylbenzo[d]oxazol-6-y1)-3 4-dihydropyrido[4,3-d]pyrimidin-2( 1H)-on;

3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-metyl-3,4-
dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;
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1-(4-(1H-pyrazol-1-yl)phenyl)-3 -(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-
1H-pyrazol-4-yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1(2H)-yl)-5 -flobenzonitril

6-(3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)nicotinonitril;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-1-(oxazol-5-
ylmetyl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

4-(3-(2,6-diﬂ0-3,5-dimet0xypheny1)—7-(1 3-dimetyl-1H-pyrazol-4-yl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)-2-metoxybenzonitril;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-((5-
metyloxazol-2-yl)metyl)-3 ,4-dihydropyrido[4,3-d]pyrimidin-2(1 H)-on;

1-xyclopropyl-3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-
3,4-dihydropyrido[4,3-d]pyrimidin-2(1 H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-(pyrimidin-5-
ylmetyl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-(pyrazin-2-
ylmetyl)-3,4-dihydropyrido[4.3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5 _dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-(pyridin-3-
yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-(6-
metylpyrazin-2-yl)-3 4-dihydropyrido[4,3-d]pyrimidin-2( 1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-1 -(pyridazin-3-
ylmetyl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yD)-1-(3-(1 -metyl-
1H-1,2,3-triazol-5-yl)phenyl)-3 ,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3 _5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-isopropyl-3,4-
dihydropyrido[4,3-d]pyrimidin-2( 1H)-on;

1-(3-(2,6-diflo-3 _5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)xyclopropancacbonitril;

3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-(pyridin-2-
yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on
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3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yD)-1-((5-
isopropylisoxazol-3-yl)metyl)-3 /4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3 ,5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-(pyridin-2-
ylmetyl)-3,4-dihydropyrido[4,3-d] pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-1-((2-
metylthiazol-4-yl)metyl)-3 ,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3.5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-y1)-1-((1-metyl-5-
oxopyrolidin-3-yl)metyl)-3 A-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

2-(4-(3-(2,6-diﬂ0-3,5-dimetoxypheny1)-7-( 1,3-dimetyl-1H-pyrazol-4-yl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)phenyl)axetonitril;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-1-(4-
(metylsulfonyl)phenyl)-3 4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-1-(3 -flophenyl)-
3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-(1 -metyl-1H-
pyrazol-3-yl) -3 A-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-((1,3 -dimetyl-
|H-pyrazol-4-yl)metyl)-3 ,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(3 ,4-diflophenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-
yl)-3 ,4-dihydropyrido[4,3-d]pyrimidin-2( 1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(3,5 -diflophenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-
yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-1-(4-
metoxyphenyl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3, 5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-(pyrimidin-2-
yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7 -(1,3-dimetyl-1H-pyrazol-4-yl)-1 -(5-
etylpyrazin-2-yl)-3 ,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-(5-
metylpyrazin-2-yl)-3 4-dihydropyrido[4,3-d]pyrimidin-2( 1H)-on

(R)-3-(2,6-diflo-3 ,5-dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-
((tetrahydrofuran-3-yl)metyl)-3 4-dihydropyrido[4,3-d]pyrimidin-2( 1H)-on;
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3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1.3 -dimetyl-1H-pyrazol-4-yl)-1-(3-
metoxyphenyl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1 -(2-flophenyl)-
3,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on

3-(3-(2,6-diﬂ0-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)-N-metylbenzensul fonamit;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-(5-
metoxypyrazin-2-yl)-3,4-dihydropyrido[4.3 -d]pyrimidin-2(1H)-on;

4-(3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-2-oxo-3,4-
dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)-N,N-dimetylbenzamit;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-(2-(1-metyl-
1H-pyrazol-4-yletyl)-3 ,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-(4-(5 -metyl-
1,3,4-oxadiazol-2-yl)phenyl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-((2-
etoxypyridin-4-yl)metyl)-3 4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-1-((1-metyl-2-
oxo-1,2-dihydropyridin-4-yl)metyl)-3 ,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-1-((1-metyl-1H-
benzo[d][1,2,3]triazol-5-yl)metyl)-3 A-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-(2-
oxoindolin-5-yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-1-(2-metyl-3-
oxoisoindolin-5-yl)-3,4-dihydropyrido [4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl- 1H-pyrazol-4-yl)-1-((2-
metylpyrimidin-4-yl)metyl)-3 A-dihydropyrido[4,3-d]pyrimidin-2(1 H)-on;

Metyl 4-(3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-2-oxo-
3,4-dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)piperidin-1-carboxylat;

Metyl 4-(3-(2,6-diflo-3,5 -dimetoxyphenyl)-7-(1,3-dimetyl- 1H-pyrazol-4-yl)-2-oxo-
3,4-dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)phenylcarbamat;

1-((1-xyclopropyl- 1H-pyrazol-4-yl)metyl)-3 -(2,6-diflo-3,5-dimetoxyphenyl)-7-
(1,3-dimetyl-1H-pyrazol-4-yl)-3 ,4-dihydropyrido [4,3-d]pyrimidin-2(1H)-on;
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2-(4-((3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-2-oxo-
3,4-dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)metyl)-1H-pyrazol-1 -yl)axetonitril;

1-((1-(xyclopropylmetyl- 1H-pyrazol-4-yl)metyl)-3-(2,6-diflo-3,5 -dimetoxyphenyl)-
7-(1,3-dimetyl- 1H-pyrazol-4-yl)-3 ,4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-1-((1-
((tetrahydrofuran-2-yl)metyl)- 1H-pyrazol-4-yl)metyl)-3 .4-dihydropyrido[4,3-d]pyrimidin-
2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-1-((1 -(2,2-difloetyl)- 1H-pyrazol-4-yl)metyl)-7-
(1,3-dimetyl-1H-pyrazol-4-yl)-3 ,4-dihydropyrido[4,3-d]pyrimidin-2(1 H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-(1 H-pyrazol-
4-y1)-3,4-dihydropyrido [4,3-d]pyrimidin-2(1H)-on;

1-(1-xyclopropyl-1H-pyrazol-4-yl)-3 -(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-3 4-dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-1-(1-etyl-1H-
pyrazol-4-yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl- 1H-pyrazol-4-yl)-1-(1 -propyl-1H-
pyrazol-4-yl)-3 ,4-dihydropyrido[4,3-d]pyrimidin-2(1H)—on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yl)-1-(1 H-indazol-
6-yl)-3,4-dihydropyrido[4,3-d] pyrimidin-2(1H)-on;

3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3 -dimetyl-1H-pyrazol-4-yD)-1-(1 H-indazol-
5-yl)-3,4-dihydropyrido[4,3-d] pyrimidin-2(1H)-on;

1-(5-(3 -(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo- 1-(pyrimidin-4-y1)-1,2,3,4-
tetrahydropyrido[4,3 -d]pyrimidin—7-yl)pyridin-2-yl)xyclobutancacbonitril ;

1-(5-(1-xyclobutyl-3-(2,6-diflo-3,5 -dimetoxyphenyl)-2-oxo0-1,2,3,4-
tetrahydropyrido[4,3 -d]pyrimidin—7—yl)pyridin-2—y1)xyc1obutancacbonitril ;

1-(5-(3-(2,6-diflo-3, 5-dimetoxyphenyl)-2-oxo-1-(pyridin-2-y1)-1 ,2,3,4-
tetrahydropyrido[4,3 -d]pyrimidin—7-yl)pyridin—2-y1)xyc10butancacbonitril ;

1-(5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-2-oxo- 1-(pyridin-3-y1)-1,2,3,4-
tetrahydropyrido[4,3 -d]pyrimidin-7-yl)pyridin—Z-yl)xyclobutancacbonitril ;

1-(5-(3 -(2,6-diflo-3,5-dimetoxyphenyl)-1 -(2-metoxyetyl)-2-oxo-1,2,3,4-
tetrahydropyrido[4,3 —d]pyrimidin-7-yl)pyridin-2—yl)xyclobutancacbonitril;

-212-



33295

1-(5-(1-xyclopropylmetyl-3-(2,6-diflo-3 ,5-dimetoxyphenyl)-2-oxo-1,2,3,4-
tetrahydropyrido[4,3 -d]pyrimidin—7-yl)pyridin—Z-yl)xyclobutancacbonitril;
3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-7-(1-metyl-1H-pyrazol-3-y1)-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on;
4-(3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 -metyl- 1H-pyrazol-3-yl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)benzonitril;
3-(2.6-diflo-3,5-dimetoxyphenyl)-1-((1 -etyl-1H-pyrazol-4-yl)metyl)-7-(1 -metyl-
1H-pyrazol-3-yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;
4-(3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 -metyl-1H-pyrazol-4-yl)-2-0x0-3,4-
dihydropyrido[4,3-d]pyrimidin-1 (2H)-yl)benzonitril,
3-(2,6-diflo-3,5-dimetoxyphenyl)-1-((1 -etyl-1H-pyrazol-4-yl)metyl)-7-(1 -metyl-
| H-pyrazol-4-yl)-3,4-dihydropyrido[4,3 -d]pyrimidin-2(1H)-on;
2'-(2,6-diflo-3 ,5-dimetoxyphenyl)-6'-(3-metyl-1 -(3-morpholinopropyl)-1H-pyrazol-
4-yl)-1"H-spiro[xyclopropan-1 ,4'-[2,7]naphtyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1 -(1-(metylsulfonyl)pyrolidin-3-yl)-1H-
pyrazol-4-yl)-1'H-spiro[xyclopropan- 1,4'-[2,7]naphtyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1 -(2-(1-(metylsulfonyl)pip eridin-4-yl)etyl)-
{H-pyrazol-4-yl)-1'H-spiro[xyclopropan- 1,4'-[2,7]naphtyridin]-3'(2'H)-on;
1-(4-(2’-(2,6-diflo-3,5-dimetoxyphenyl)-3 *_0x0-2’,3’-dihydro-1"H-spiro[xyclopropan-
1,4°-[2,7]naphtyridin]-6’-yl)-5-metyl- 1H-pyrazol- 1-yl)xyclobutancacbonitril;
6'-(1-(1-axetylpyrolidin-3-yl)-1 H-pyrazol-4-yl)-2'-(2,6-diflo-3,5 -dimetoxyphenyl)-
1'H-spiro[xyclopropan-1 ,4'-[2,7]naphtyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5 -dimetoxyphenyl)-6'-(1-(3 -morpholinopropyl)- 1H-pyrazol-4-yl)-
1'H-spiro[xyclopropan-1 ,4'-[2,7]naphtyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1 ~(2-(4-metoxypiperidin-1 -yDetyl)-1H-
pyrazol-4-yl)-1'H-spiro[xyclopropan- 1,4'-[2,7]naphtyridin]-3'(2'H)-on;
2-(4-(2'-(2,6-diflo-3,5 -dimetoxyphenyl)-3'-oxo0-2',3"-dihydro- 1'H-
spiro[xyclopropan-1,4'- [2,7naphtyridin] -6'-yl)-3-metyl-1H-pyrazol-1 -yl)axetonitril;
2—(3-(4-(2'—(2,6—diﬂ0-3,5-dimetoxyphenyl)—3'—oxo-2',3‘-dihydro- 1'H-spiro[xyclopropan-
1,4'-[2,7]naphtyridin]-6'-yl)-3-metyl- 1H-pyrazol-1-yl)pyrolidin- 1-yl)axetonitril;
2'-(2,6-diflo-3,5 -dimetoxyphenyl)-6'-(3-metyl-1 ~(pyridin-3-ylmetyl)- 1H-pyrazol-4-
yl)-1"H-spiro[xyclopropan-1 ,4'-[2,7]naphtyridin]-3'(2'H)-on;
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3-(4-(2'-(2,6-diflo-3 .5-dimetoxyphenyl)-3'-oxo0-2',3'-dihydro-1'H-
spiro[xyclopropan-1,4'- [2,7]naphtyridin]-6'-y1)-3-metyl- 1H-pyrazol-1-yl)propannitril;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1 -(2-morpholinoetyl)-1H-pyrazol-4-yl)-1'H-
spiro[xyclopropan-1 ,4'-[2,7]naphtyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1 -etyl-3-metyl-1H-pyrazol-4-yl)-1'H-
spiro[xyclopropan-1,4'-[2,7|naphtyridin]-3 '(2'"H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(3 -metyl-1-(2-morpholino-2-oxoetyl)-1H-
pyrazol-4-yl)-1'H-spiro[xyclopropan- 1,4'-[2,7]naphtyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5 -dimetoxyphenyl)-6'-(2—(dimetylamino)thiazol-4-yl)- 1'H-
spiro[xyclopropan-1 ,4'-[2,7Inaphtyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1 -(2-(3-metoxypyrolidin-1-yl)etyl)-1H-
pyrazol-4-yl)-1'H-spiro[xyclopropan-1 ,4'-[2,7]naphtyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'- {1-[(1,1-dioxido-1,2-thiazinan-3 -yl)metyl]-
1H-pyrazol-4-yl}-1'H-spiro[xyclopropan- 1,4'-[2,7]naphtyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(3 -metyl-1-(1-metylpyrolidin-3-yl)-1H-
pyrazol-4-yl)-1'H-spiro[xyclopropan-1 ,4'-[2,7]naphtyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1 -(2-(dimetylamino)etyl)-3-metyl-1H-
pyrazol-4-yl)-1'H-spiro[xyclopropan- 1,4'-[2,7]naphtyridin]-3'(2'H)-on;
2'-(2,6-diflo-3,5 -dimetoxyphenyl)-6'-(3-metyl-1 -(2-(piperidin-4-yl)etyl)-1H-
pyrazol-4-yl)-1'H-spiro[xyclopropan- 1,4'-[2,7]naphtyridin]-3'(2'"H)-on;
2'-(2,6-diflo-3,5-dimetoxyphenyl)-6'-(1 -((1-(metylsulfonyl)azetidin-3 -yl)metyl)-
1H-pyrazol-4-yl)-1'H-spiro[xyclopropan- 1,4'-[2,7]naphtyridin]-3'(2'H)-on;
6'-(1-((1-axetylazetidin-3-yl)metyl)- 1H-pyrazol-4-yl)-2'-(2,6-diflo-3,5-
dimetoxyphenyl)-1H-spiro[xyclopropan-1 ,4'-[2,7]naphtyridin]-3'(2'H)-on;
3-(2,6-diflo-3,5-dimetoxyphenyl)-1 ~etyl-7-(1-etyl-3-metyl- 1H-pyrazol-4-yl)-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on;
3-(2,6-diflo-3,5-dimetoxyphenyl)-1 ~etyl-7-(1-metyl-1H-pyrazol-4-yl)-3 A4-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on;
3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1 3-dimetyl-1H-pyrazol-4-yl)-1-etyl-3,4-
dihydropyrido[4,3-d]pyrimidin-2(1 H)-on;
5-(2'-(2,6-diflo-3,5 -dimetoxyphenyl)-3'-0xo0-2',3"-dihydro-1 "H-spiro[xyclopropan-
1,4'-[2,7naphtyridin]-6'-yl)- 1H-pyrazol-4-cacbonitril;
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3-(2'-(2,6-diflo-3,5-dimetoxyphenyl)-3 '_ox0-2',3'-dihydro-1"H-spiro[xyclopropan-
1,4'-[2,7]naphtyridin]-6'-yl)-1-metyl- 1H-pyrazol-4-cacbonitril;

3-(2'-(2,6-diflo-3,5-dimetoxyphenyl)-3 '_ox0-2',3'-dihydro-1"H-spiro[xyclopropan-
1,4'-[2,7]naphtyridin]-6'-y1)-1 -((tetrahydro-2H-pyran-4-yl)metyl)-1 H-pyrazol-4-cacbonitril;

1-(xyanometyl)-3-(2'-(2,6-diflo-3 5-dimetoxyphenyl)-3'-oxo0-2',3'-dihydro-1'H-
spiro[xyclopropan-1 ,A'-[2,7Inaphtyridin]-6"-yD)- 1H-pyrazol-4-cacbonitril;

5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo- 1,2,3,4-tetrahydropyrido[4,3-
d]pyrimidin-7-y1)-N-etylpicolinamit;

N-xyclopropyl-5-(3-(2,6-diflo-3 ,5-dimetoxyphenyl)-1-etyl-2-oxo-1,2,3,4-
tetrahydropyrido[4,3 -d]pyrimidin-7-yl)picolinamit;

5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1-etyl-2-oxo- 1,2,3,4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)-N-(2—hydroxyetyl)picolinamit;

5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-2-o0xo0-1 2,3 4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)-N -isopropylpicolinamit;

5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1 ~etyl-2-0x0-1,2,3,4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)-N-propylpicolinamit;

2-(4-(3-(2,6-diflo-3, 5-dimetoxyphenyl)-1-etyl-2-oxo-1 2,3 4-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)phenyl)axetonitril;

1-(4-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-2-0x0-1,2,3,4-tetrahydropyrido[4,3-
d]pyrimidin—7-yl)phenyl)xyclobutancacbonitril ;

3-(2,6-diflo-3,5-dimetoxyphenyl)-1 ~etyl-7-(6-morpholinopyridin-3-yl)-3 A-
dihydropyrido[4,3-d]pyrimidin-2(1H)-on;

1-(4-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-2-ox0-1,2,3 A-tetrahydropyrido[4,3-
d]pyrimidin-7—yl)phenyl)xyclopropancacbonitril ;

5-(3-(2,6-diflo-3,5-dimetoxyphenyl)-1 -etyl-2-0x0-1,2,3 A-tetrahydropyrido[4,3-
d]pyrimidin-7-yl)picolinamit;

2'-(2,6-diflo-3 5-dimetoxyphenyl)-6'-(pyridin-4-y1)-1'H- spiro[xyclopropan-1,4'-
[2,7]naphtyridin]-3'(2'H)-on;

2'-(2,6-diflo-3,5-dimetoxyphenyl)-6"-(1 -metyl-1H-pyrazol-4-yl)-1 ' 2'-dihydro-3'H-
spiro[xyclopropan-1 ,4'-[2,7naphtyridin]-3'-on;

1-(5-{3-(2,6-diflo-3,5 -dimetoxyphenyl)-1-[(5-metyl-1,3 ,4-oxadiazol-2-yl)metyl]-2-
oxo0-1,2,3,4-tetrahydropyrido[4,3-d] pyrimidin-7-yl}pyridin—2-yl)xyclobutancacb onitril; va
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1-{5-[3-(2,6-diflo-3,5-dimetoxyphenyl)-1-(1 -metyl-1H-pyrazol-4-yl)-2-oxo-
1,2,3,4-tetrahydropyrido[4,3 -d]pyrimidin-7-yl]pyridin-2-yl}xyclobutancacbonitril ;

hozc mudi dugce dung cia ching.

20. Hop chét theo diém 1, trong d6 hop chét nay 1a 3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1-(pyridazin-4-yl)-3 ,4-dihydropyrido[4,3-d]pyrimidin-2(1 H)-on,

hodc mudi duge dung cta nd.

21. Hop chét theo diém 1, trong d6 hop chét nay 1a 3-(2,6-diflo-3,5-dimetoxyphenyl)-7-(1,3-
dimetyl-1H-pyrazol-4-yl)-1 -pyrimidin-4-yl-3 ,4-dihydropyrido[4,3-d]pyrimidin-2(1 H)-on,

hozc mudi dugc dung cia no.

22. Ché phim dugc bao gdm hop chét theo diém bt ky trong céc diém 1 dén 21, hoc mudi

dugce dung cia no, va chit mang dugc dung hodc ta dugc.
23. Phuong phép uc ché enzym FGFR3 hodc FGFR4, phuong phap nay bao gdm: bude cho

enzym FGFR3 hodc FGFR4 tiép xuc in vitro v6i hop chét theo diém bét ky trong céc diém 1

dén 21, hoic mudi duoc dung cta chung, hodc ché phém theo diém 22.
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