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Linh vuc ky thuat dwoc dé cap

Sang ché dé cap dén hop chét va dugc phdm chira hop chit nay cé hoat tinh
trc ché chéng lai cac dang dot bién nhit dinh cua thu thé yéu t6 ting trudng
(epidermal growth factor receptor — EGFR).

Tinh trang k¥ thuit cia sang ch_é

Protein kinaza xdc tic su chuyén phosphat tdn cing tir ATP hoic GTP t&i
nhém hydroxyl ctia céc gbc tyrosin, serin va/hoic threonin ciia protein. Protein
kinaza dugc phan loai thanh cac ho bdi cac co chit ching phosphoryl héa, vi du,
cac protein tyrosin kinaza (PTK), va cac protein serin/threonin kinaza. Phosphoryl
ho4 nhd protein kinaza din dén su thay ddi v& mit chirc ning clia protein dich (co
chét) bang cach thay ddi hoat tinh enzym, vi tri t& bao hoic lién quan dn cac
protein khac. Protein kinaza déng vai trd quan trong trong su da dang clia cac qua
trinh t& bao; qua trinh tdng sinh té bao, su séng s6t cla té bao, su trao d6i chét, viée
sir dung hydrat cacbon, su tdng hop protein, su tao mach, s sinh truéng t€ bao va
su dap tng mién dich.

Qua trinh diéu hoa sai ciia protein kinaza lién quan dén nhiéu bénh 1y va cac
16i loan nhu céc rdi loan & hé than kinh trung vong (vi du, bénh Alzheimer), bénh
viém va céc rdi loan tu mién (vi du, bénh hen, bénh viém da khdp dang thép, bénh
Crohn, va hoi chiing viém dudng tiéu héa, va bénh vay nén), bénh 1y vé xuong (vi
du, ching loing xwong), cac rbi loan vé trao ddi chét (vi du, bénh dai thdo dudng),
cac rdi loan ting sinh mach méau, bénh 1y v& thi giac, bénh tim mach, ung thu,
ching tai phét hep, ching cdm gidc dau, bénh dao thai md ghép va cac bénh lay
nhiém.

Trong sb cic qua trinh nay, sy biéu hién qua mirc va qué trinh didu hoa sai
cia EGFR thudng phat hién dugc & cac khdi u v, phéi, tuy, déu va cb, cling nhu
bang quang. EGFR 13 thanh vién protein tyrosin kinaza chuyén mang thudc ho thu
thé erbB. Khi gén két thu thé yéu t6 sinh truéng nhu yéu td sinh truéng biéu bi
(EGF), thu thé nay c6 thé dime héa véi EGFR hoic v6i thanh vién ctia ho khac nhu
erbB2 (HER2), erbB3 (HER3) va erbB4 (HER4). Su dime hoa thu thé erbB nay
din d&n su phosphoryl ho4 gbc tyrosin quan trong trong mién ndi bao va tiép do6
kich thich c4c qua trinh bién nap tin hiéu n6i bao khac nhau lién quan dén qua trinh
ting sinh va séng sét ctia té bao. Qua trinh didu hoa sai ciia ho erbB tao tin hiéu
thic diy qua trinh ting sinh, x4m nhap, di cin, tao mach, va ton tai ctia khéi u va
da va dang dugc mo ta trong nhiéu ung thu & ngudi nhu ung thir phdi va vi.

Vi véy, ho erbB 14 dich hop 1y dé phét trién thudc tri ung thu va nhiéu hop
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chit huéng dich EGFR hoic erbB2 hién c6 vé mit 1am sang, bao gdm gefitinib
(IRESSA™) va erlotinib (TARCEVA™), chit trc ché thé hé thi nhét. D3 c6 thong
bao ring céc dot bién hoat héa EGFR phd bién nhét, L858R va del E746-A750 1a
nhay véi viée didu tri bang gefitinib hoic erlotinib nhung cubi cling c6 lai viéc diéu
tri béng gefitinib hodc erlotinib ma tao ra chu yéu bdi su dot bién cia céac géc gac
cbng T790M, ma dugc phat hién & khoing mdt nira s6 ngudi bénh khang vé mit
lam sang, din dén sy dot bién ting gip d6i, L858R/T790M va del E746-
A750/T790M.

Tim quan trong sinh hoc va 14m sang ciia dot bién EGFR da dugc ghi nhan
trong linh virc va mét vai loai thudc thé hé thir hai nhu BIBW2992 (Afatinib), HKI-
272 va PF0299804 dang dugc phat trién va 13 hira hiéu chéng lai cac dot bién
khéang T790M nhung cho thy sy (¢ ché manh mé& ddng thoi cia EGFR dang dai
(WT), ma gy anh hudng bét lgi nghiém trong. Do d6, van c6 nhu ciu manh vé hop
chit trc ché mot cach hiéu nghiém thé dot bién don va kép EGFR ciing nhu chon
loc EGFR dang dai dé diéu tri 1am sang c6 hiéu qua va an toan cho cac bénh 1y lién
quan dén hoic do dot bién EGFR gay ra.

Mot vi du khic v& qua trinh diéu hoa sai ctia protein kinaza lién quan dén
nhidu bénh 1y va rbi loan 13 Janus kinaza (JAK) 3. Trai vdi su biéu hién twong ddi
phd bién cta thanh vién ho Janus, JAK1, JAK2 va Tyk2, JAK3 dugc biéu hién chii
yéu & truyén tao huyét nhu t& bao NK, té bao T va té bao B va té bao biéu mo rudt.
JAK3 huéng dich c6 thé 13 chién lugc hitu ich dé tao ra nhém thude trc ché mién
dich méi. Do biéu hién chinh & c4c té bao tao méau, nén chat trc ché JAK3 chon loc
cao phai c6 tac dung chinh x4c trén céc.té' bao mién dich va di tat tinh trang tdi
thiéu. Viéc chon loc chét trc ché JAK3 ciing s& c¢6 10i so vdi cac thudc e ché mién
dich str dung rong rai hién nay, ma cé nhiéu dich va cac tac dung phu khac nhau.
Chét trc ché JAK3 c6 thé 13 hiru ich dé diéu trj c4c bénh tu mién, va bénh bach ciu
va u bach huyét do JAK3 gay ra.

Vi du, cac dot bién soma ciia JAK3 cling da dugc xac dinh & mot s it ngudi
bénh bi bénh bach cdu nguyén biao nhan khdng 16 cép tinh (AMKL) ca & tré em
méc hoi chimg Down 13n ngudi truéng thanh khéng méc hoi chimg Down, va &
ngudi bénh mic bénh bach ciu nguyén bao lympho cép tinh. Ngoai ra, su hoat hoa
JAK3 d3 dugce x4c dinh & mot sb rbi loan ting sinh lympho bao, ké ca u lympho té
bao vo, u lympho Burkitt, u lympho/bénh bach cau t& bao T & ngudi, bénh bach
ciu/u lympho t& bao T & ngudi 16n va u lympho té bao 16n tu ghép. Pi cho thiy
rang viéc hoat héa co dinh qua trinh JAK3/STAT c6 vai trd quan trong trong su
phat trién va su ton tai cia té bao bénh bach ciu va u lympho va trong cac kiéu hinh
xam l4n. Do d6, viéc hoat hoa co dinh qua trinh JAK3 c6 thé 13 két qua ctia cac dot
bién hoat héa JAK3, 13 mot ddu hiéu thudng xuyén clia mot vai bénh bach ciu va u
lympho sao cho sur rc ché chon loc JAK3 c6 thé 1a dich diéu tri.
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Vi vdy, ¢6 nhu clu 16n vé céc hop chit rc ché mot cach chon loc va hiéu
nghiém JAK3 dang dai va cling nhu cac djt bién chon loc so vé6i cac thanh vién cia
ho JAK khac d8 thu duge két qua didu tri 14m siang ¢ hiéu qua va an toan ddi véi
c4c bénh Iy lién quan dén hoic do JAK3 gy ra.

Ciing c6 nhu ciu vé cac phuong phap ding céc hop chét nay, dugc phdm va
thubc diing cho ngudi bénh hodc dbi trgng c6 nhu ciu ndy.

Ban chit k§ thuat ciia sing ché
, Sang ché @ xuét hop chit va dugc phim chira hop chét nay c6 hoat tinh trc
ché chéng lai cac dang EGFR d6t bién nhit dinh.

Cu thé, sang ché @ xuit din xuét pyrimidin c6 cong thirc (I) va mé ta viéc
str dung ching @& didu tri hoic ngin ngira mot sd loai bénh ung thu khéc nhau lién
quan dén mot hodc nhidu dot bién EGFR. _

Cu thé hon, sang ché d& xuét hop chét c6 cong thirc chung (I) ciing nhu cac
mudi dugc dung, chit déng phan khéng ddi quang, chit dong phan d6i anh,
raxemat, hydrat hodc solvat cia chung:

trong do:

X 1a CH hoac N;

R' 12 H, R® hodc -OR®;

R%1a hydro, Cy.¢ alkyl, aryl m{t vong hodc hai vong c6 6 dén 10 canh, hoic
heteroaryl c6 5 dén 10 canh chira 1 dén 4 nguyén tir khac loai dugce chon tir N, O,
va S, trong d6 aryl hodc heteroaryl nay tuy y va doc 1ap duoc thé & mot hodc nhiéu
nguyén tir cacbon bing R'; va trong d6 heteroaryl nay c6 mdt hoic nhidu nguyén
tir nito tuy ¥ va doc 14p duoc thé & mot hodc nhiéu nguyén tir nito bing R%;

R? 14 hydro, heteroxyclyl mét vong c6 4-7 canh chira 1-2 nguyén tir khic
loai dugc chon tir nguyén td N, O va S, va tuy y duoc thé bﬁng oxo, heteroaryl c6 5
dén 6 canh chira 1 dn 3 nguyén tir khac loai dugc chon tir nguyén tir N, O va S,
NR°R', NR''R'?, hoic phenyl, trong d6 heteroaryl hoic phenyl ndy tuy ¥ va doc
14p duoc thé & mot hodc nhidu nguyén tir cacbon bang R"; va trong d6 heteroxyclyl
hoéc heteroaryl nay cé mot hodc nhiéu nguyén tir nito tuy y va doc lap dugce thé &
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mot hodc nhidu nguyén tir nito bang R®;

R* 12 hydro, C,4 alkyl, Cs_s xycloalkyl, F, Cl, Br, CN, hoic CF3;

R’ 12 hydro, CF; C, alkyl, Cs.; xycloalkyl, heteroaryl c6 5 dén 6 canh chira
1 dén 3 nguyén tir khac loai dugc chon tir nguyén tir N, O va S, hodc aryl mot vong
hodc hai vong c6 6 dén 10 canh, trong d6 heteroaryl hoic aryl ndy tuy y va doc 1ap
duoc thé & mot hodc nhidu nguyén tir cacbon bang R*;

R°1a hydro hoac C, alkyl;

R’ 1a hydro, -CH,OH, -CH,OR?, C,; alkyl, (CH,),NR’R'’, (CH,),NR''R",
C(O)NR’R', hoic C(O)NR'R'?, trong 6 mdi n doc lap 13 1 hoic 2;

R® dugc chon tir Cy6 alkyl hoic C;_; xycloalkyl;

R’ duoc chon tir Cl;ﬁ alkyl, C;_; xycloalkyl hodc c6 4-7 canh heteroxyclyl
chira 1-2 nguyén tir khac loai dugc chon tir nguyén tir N, O va S, trong d6 C, alkyl
hodc Cs; xycloalkyl ndy tuy ¥ dwgc thé bing halogen hoic -OR?®, va trong d6
heteroxyclyl c6 4-7 canh ¢c6 mét nguyén tr nito tuy y va doc lap dugce thé bang -R®,
-C(O)R?, -C(O)OR?, hoac C(O)NHR,;

R' 13 C, alkyl, C;.; xycloalkyl, hodc (CH,).NR’R’, trong d6 mdi n doc 1ap
1a 1 hoac 2;

R' va R, cling v6i nguyén tir nito ma chiing gén vao tao thanh, doc lap for
cho mdi trudng hop,

i) nhém mot vong bio hod hoic bdo hoa mét phin c6 3 dn 8 canh
khong c6 nguyén tr khac loai ngoai nguyén tr nito ma R' va R duogc gin vao,
trong d6 nhém mdt vong bao hoa hodc bao hoa mot phin c6 3 d&n 8 canh nay tuy y
~ va doc 1ap dugc thé & mot hodc nhiu nguyén tir cacbon (vi du, & mdt, hai, hoic ba
nguyén tir cacbon) bang halogen, hydroxyl, -OR?, -NR°R™, hoic -NR''R'*; hoic

i) nhém mot vong bio hoa hodc bio hoa mot phin c6 5 dén 8 canh c6 1
hodc 2 nguyén tir khac loai, ngoai nguyén tir nito ma R va R"? duoc gin vao,
trong d6 nguyén tir khac loai nay doc lap dugc chon tir nguyén tir nito, oxy, luu
huynh, sulfon hodc sulfoxit, trong d6 nhdm mot vong bao hoa hodc bdo hoa mot
phin ¢6 5 dén 8 canh c6 1 hodc 2 nguyén tir nito nay tuy y dugc thé & mot hodc
nhiéu nguyén tir cacbon hodc nito (vi du, & mét, hai, hoic ba nguyén tit cacbon
hodc nito) biang -R%, -C(O)R®, -C(O)OR?, -C(O)NHR?, -SO,R®, -SO,NH,, hoic
-SO,NR?,; va

R'3 dugce chon tir halogen, CN, CF;, R, -OR® hodc Cyy alkenyl,;

hozic mubi dugc dung clia chiing.

Sang ché ciing dé xuit dugc phdm chira hop chit nay, phuong phép diéu ché
c4c hop chét ndy, va mé ta phuong phép trc ché hoat tinh enzym, dic biét 13 mot
hogc nhiéu thé dot bién EGFR va hoat tinh JAK3 kinaza, bing cich st dung cc
hop chét ndy, va phuong phap diéu tri bénh hodc cic triéu ching cla bénh ly &
dong vat c6 vi, déc biét 13 khi su e ché hoat tinh kinaza, c6 thé gdy anh huéng dén
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két qua ctia bénh.

M0 ta vit tit hinh vé
Fig.1 13 hinh 4nh phép thAm tach Western Blot thé hién két qua cia viéc tc
ché murc phosphoryl hoa EGFR d6t bién so véi EGFR dang dai.

M0 ta chi tiét sing ché

Sang ché d& xuét nhém din xuit aminopyrimidin va cac mubi dugc dung
ctia chiing 13 hiru ich d& &c ché mot hodc nhidu protein kinaza va dé diéu tri bénh 1y
va céc 161 loan ma gay ra béi protein kinaza, vi du, bénh 1y va réi loan ting sinh té
bao nhu ung thu, bénh tu mién, nhiém khuin, bénh tim mach, va bénh Iy va roi
loan tho4i hoa thin kinh. Sang ché ciing d& xuit phuong phap tdng hop va ding
dan xuét aminopyrimidin. Sang ché cling d& xuat dugc phim chira it nhit mot trong
sb cac hop chit cé cong thirc (I) cing véi chit mang, chét pha loing hoic ta dugc
dugc dyung cua chung. Sang ché ciing d& xuit cic sin phdm trung gian hiru ich tao
ra trong qua trinh tong hop dﬁn_xuét aminopyrimidin.

Sang ché d& xuét dugc phdm va mé ta phuong phap diéu bién hoat tinh cta
cac dot bién thu thé cua yéu tb sinh truong biéu bi (EGFR) va/hoic Janus kinaza 3
(JAK3). Theo mdt khia canh, sang ché d& xuét hop chit déng vai trd 1am chét Gc
ché thé dot bién EGFR hoic JAK3.

Theo phuong 4n thuc hién thir nhit, sang ché d& xuat hop chat c6 cong thirc
(D), chit ddng phan 14p thé riéng biét, hodc hdn hop cia cac chit ddng phan.

N” R®
YU
A\

1 HN” N7 N RS
R S
R® R7
R2 NH
R3 O)\/
I
trong do:
X 1a CH hodc N;

R' 12 H, R® hoic -OR®;

, R? 13 hydro, C, alkyl, aryl mot vong hoic hai vong c6 6 dén 10 canh, hodc
“heteroaryl ¢6 5 dén 10 canh chira 1 dén 4 nguyén tir khac loai dugc chon tir nguyén
tr N, O, va S, trong do6 aryl hodc heteroaryl nay tuy y va doc 1ap dugce thé & mot
hoic nhidu nguyén tir cacbon bing R™; va trong d6 heteroaryl ndy c6 mot hoic
nhidu nguyén t nito tuy ¥ va doc l4p duoc thé & mot hodc nhiéu nguyén i nito
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bing R®;

R? 12 hydro, heteroxyclyl mot vong cé 4 dén 7 canh chira 1 dén 2 nguyén tir
khac loai duoc chon tir nguyén tir N, O va S, va tuy ¥ dugc thé bing oxo, heteroaryl
¢6 5 dén 6 canh chira 1 dén 3 nguyén tir khac loai dugc chon tir nguyén ti N, O va
S, NR’R', NR"'R"?, hoic phenyl, trong d6 heteroaryl hodc phenyl ndy tuy v va doc
1ap dugc thé & mot hodc nhidu nguyén tir cacbon bang R"; va trong d6 heteroxyclyl
hodc heteroaryl niy c6 mdt hodc nhidu nguyén tir nito tuy ¥ va doc 1ap dugc thé &
mdt hodc nhidu nguyén tir nito bing R®,;

R* 13 hydro, C, alkyl, C5.s xycloalkyl, F, Cl, Br, CN, hoic CFj;

R’ 14 hydro, CF; Cy¢ alkyl, Cs.; xycloalkyl, heteroaryl ¢6 5 dén 6 canh chira
1 dén 3 nguyén tir khac loai dugc chon tir nguyén tir N, O va S, hodc aryl mot vong
hoc hai vong c6 6 dén 10 canh, trong d6 heteroaryl hodc aryl nay tuy y va doc 1ap
dugc thé & mot hodc nhidu nguyén tir cacbon béng R" ;

R® 13 hydro hodic C,_ alkyl; »

R’ 1a hydro, -CH,OH, -CH,OR?, C,; alkyl, (CH,),NR°R'’, (CH,),NR''R",
C(O)NR’R", hoic C(O)NR''R"?, trong d6 m&i n ddc 1ap 12 1 hoic 2;

R® duoc chon tir Cy6 alkyl hodc C;_; xycloalkyl;

R® duogc chon tir Ci alkyl, Cs_; xycloalkyl hodc heteroxyclyl c6 4 dén 7 canh
chira 1 dén 2 nguyén tir khac loai dugc chon tir nguyén tir N, O va S, trong d6 Cy¢
alkyl hoic Cs_; xycloalkyl nay tuy v duoc thé bang halogen hoic -OR?, va trong d6
heteroxyclyl c6 4 dn 7 canh c6 mot nguyén tir nito tuy ¥ va doc 14p dugc thé bing
-R® -C(O)R®, -C(0)OR?, hodc C(O)NHR?;

R 1a Cy alkyl, Cs_; xycloalkyl, hodc (CH,),NR’R’, trong d6 mdi n ddc 1ap
1a 1 hodc 2;

R va R cing véi nguyén tir nito ma chiing gin vao tao thanh, ddc 14p cho
mdi truomg hop,

i) nhém mdt vong bao hoa hodc bdo hoa mot phﬁn c6 3 dén 8 canh
khong c6 nguyén tir khac loai ngoai nguyén tir nito ma R" va R'? dugc gin vio,
trong d6 nhom mét vong bio hoa hozc bio hoa mét phin c6 3 dén 8 canh nay tuy ¥
va doc 1ap duoc thé & mot hodc nhidu nguyén tir cacbon (vi du, & mét, hai, hodc ba
nguyén tir cacbon) bang halogen, hydroxyl, -OR?, -NR°R", hoic -NR''R'%; hoic

ii) nhém mot vong bo hoa hodc bio hod mot phin ¢ 5 dén 8 canh c6 1
hodc 2 nguyén tir khac loai, ngoai nguyén tr nito ma R va R dugc gin vao,
trong d6 nguyén tir khac loai nay doc 1ap duogc chon tir nguyén tir nito, oxy, luu
huynh, sulfon hodc sulfoxit, trong d6 nhém mdt vong bao hoa hodc bdo hoa mdt
phén c6 5 d&n 8 canh c6 1 hodc 2 nguyén tir nito nay tuy y dugc thé & mot hoic
nhiéu nguyén t& cacbon hodc nito (vi du, & mdt, hai, hodc ba nguyén tir cacbon
hoic nito) bing -R%, -C(O)R?, -C(O)OR?, -C(O)NHR?, -SO,R?, -SO,NH,, hoic
-SO,NR%;; va
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R" dugc chon tir halogen, CN, CF;, Rs, -OR® hodc C,4alkenyl,

hodc mubi dugc dung cua chung.

Theo phuong an thuc hién tht hai, sang ché @& xuét hop chat cé cong thirc
(II) hodc mudi dugc dung ciia chiing;

Ho AL N
N7

N° N

Rs
O e
RB/ RG R
7
H NH
R3 ON
II

trong do6: :
R® 12 hydro, heteroxyclyl mét vong c6 4 dén 7 canh chira 1 dén 2 nguyén tir
khéc loai dugc chon tir nguyén tr N, O va S, va tuy y duoc thé bang oxo, heteroaryl
¢6 5 @n 6 canh chira 1 dén 3 nguyén tir khic loai dugc chon tir nguyén ti N, O va
S, NR°R', NR'R", hoic phenyl, trong d6 heteroaryl hoic phenyl ndy tuy ¥ va doc
1ap duoc thé & mot hodc nhidu nguyén tir cacbon bing R"?; va trong d6 heteroxyclyl
hodc heteroaryl nay c6 mét hodc nhidu nguyén tir nito tuy ¥ va doc 1ap duge thé &
mdt hodc nhidu nguyén tir nito bing R®;

R*1a hydro, Cy4alkyl, C;_s xycloalkyl, F, Cl, Br, CN, hodc CF3;

R’ 14 hydro, CF5, Cy alkyl, Cs_; xycloalkyl, heteroaryl c¢6 5 dén 6 canh chura
1 dén 3 nguyén tir khac loai dugc chon tir nguyén tir N, O va S, hodc aryl mdt vong
ho#c hai vong ¢6 6 dén 10 canh, trong d6 heteroaryl hodc aryl nay tuy y va doc 1ap
dugc thé & mot hoic nhiéu nguyén tr cacbon bﬁng R" ;

R® 14 hydro hoic C;.¢ alkyl;

R’ 1a hydro, -CH,OH, -CH,OR®, C, alkyl, (CH,),NR’R'’, (CH,),NR''R",
C(O)NR’R", hoic C(O)NR'R'?, trong d¢6 mdi n doc 1ap 12 1 hoic 2;

R® duogc chon tir Cy alkyl hodc Cs_; xycloalkyl;

R’ duge chon tir Cy¢ alkyl, Cs.; xycloalkyl hozc heteroxyclyl c¢6 4 dén 7 canh
chira 1 dén 2 nguyén tir khac loai dugc chon tir nguyén tir N, O va S, trong d6 C;¢
alkyl hodc Cs_; xycloalkyl nay tuy y dugc thé bang halogen hoic -OR®, va trong d6
heteroxyclyl c6 4 dén 7 canh c6 mdt nguyén tir nito tuy ¥ va doc 1ap dugc thé bing
R%, -C(O)R?, -C(O)OR?, hoic C(O)NHR?,;

R!° 13 Cy¢ alkyl, C.; xycloalkyl, hodc (CH,),NR’R’, trong d6 m&i n doc lap
1a 1 hodc 2;

R va R"?, cling v6i nguyén tir nito ma chiing dugc gén vao tao thanh, doc
13p cho mdi trudng hop,

i) nhom mot vong bao hoa hodc bao hoa mot ph?m c6 3 dn 8 canh
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khong c6 nguyén tir khac loai ngoai nguyén tir nito ma R" va R dugc gin vao,
trong d6 nhom mot vng bao hoa hoic bdo hoa mot phén c6 3 dén 8 canh ndy tuy y
va doc 1ap duoc thé & mot hodc nhiéu nguyén tir cacbon (vi dy, & mot, hai, hoic ba
nguyén tir cacbon) bang halogen, hydroxyl, -OR3, -NR’R’, hoic -NR"'R'%; hoic

ii) nhém mot vong bdo hoa hoic bdo hoa mot phan ¢ 5 dén 8 canh c6 1
hodc 2 nguyén ti khac loai, ngoai nguyén tir nito ma R va R" duoc gin vio,
trong d6 nguyén tir khac loai nay doc 14p dugc chon tir nguyén tir nito, oxy, luu
huynh, sulfon hodc sulfoxit, trong d6 nhém mot vong bao hoa hodc bdo hoa mot
phén c6 5 dén 8 canh c6 1 hodc 2 nguyén tir nito ndy tuy y dugc thé & mot hoic
nhiéu nguyén tr cacbon hodc nito (vi du, & mot, hai, hodc ba nguyén tir cacbon
hoic nito) bang -R%, -C(O)R?, -C(O)OR?, -C(O)NHR?, -SO,R?, -SO,NH,, hoic
-SO,NR®); va |

R" duoc chon tir halogen, CN, CFs;, R®, -OR® hoic C,_4 alkenyl.

Theo phuong 4n thuc hién thir ba, sang ché dé xuét hop chét c6 cong thirc
(I11) hodc mudi duoc dung cia ching:

Ho AL 2

N N N7\ Rs

O e
RB/ Rs R
7
H NH
R3 ON
111

trong doé:

R? 14 hydro, heteroxyclyl mot vong cé 4 dén 7 canh chira 1 dén 2 nguyén tir
khac loai dugc chon tir nguyén tir N, O va S, va tuy ¥ dugc thé bing oxo, heteroaryl
¢6 5 dén 6 canh chira 1 dén 3 nguyén tr khac loai dugc chon tir nguyén tir N, O va
S, NR’R', NR''R"?, hoic phenyl, trong d6 heteroaryl hoic phenyl ndy tuy ¥ va doc
14p dugc thé & mot hodc nhidu nguyén tir cacbon bang R"; va trong d6 heteroxyclyl
hodc heteroaryl nay c6 mot hodc nhiéu nguyén tir nito tuy y va doc 1ap duoc thé &
mdt hodc nhidu nguyén tir nito bang R®;

R*1a hydro, C,_4 alkyl, C;_s xycloalkyl, F, Cl, Br, CN, hogc CFs3;

R’ 12 hydro, CF5, Cy alkyl, Cs_; xycloalkyl, heteroaryl c6 5 dén 6 canh chira
1 én 3 nguyén tir khéc loai dugc chon tir nguyén tir N, O va S, hodc aryl mdt vong
hozc hai vong c6 6 dén 10 canh, trong d6 heteroaryl hoic aryl ndy tuy ¥ va doc 1ap
duoc thé & mot hoic nhiéu nguyén tir cacbon béng R ;

R® 12 hydro hoic C, alkyl;

R’ 1a hydro, -CH,OH, -CH,0R®, C,; alkyl, (CH,),NR’R", (CH,),NR''R'?,
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C(O)NR’R'®, hodc C(O)NR''R'?, trong d6 m&i n doc lap 13 1 hoic 2;

R® duoc chon tir Cy alkyl hoic Cs; xycloalkyl;

R’ duoc chon tir Cy alkyl, Cs_; xycloalkyl hoic heteroxyclyl c6 4 dén 7 canh
chira 1 dén 2 nguyén tir khac loai dugc chon tir nguyén tit N, O va S, trong d6 Cy¢
alkyl hodc Cs.; xycloalkyl ndy tuy y duoc thé bing halogen hoic -OR®, va trong d6
heteroxyclyl c6 4 dén 7 canh c6 mot nguyén tir nito tuy y va doc 1ap duoc thé bang
R%, -C(O)R®, -C(O)OR?, hoic C(O)NHR®;

R!%1a C, alkyl, C5.; xycloalkyl, hodc (CH,),NR’R’, trong d6 mdi n doc 1ap
1a 1 hoac 2;

R' va R' cing v6i nguyén tir nito ma chiing dugc gén vao tao thanh, doc
1ap cho mdi trudng hop,

1) nhém mot vong bio hoa hodc bédo hoa mot phi“m co6 3 dén 8 canh
khong c6 nguyén tir khac loai ngoai nguyén tir nito ma R va R"? duoc gin vao,
trong d6 nhdm médt vong bao hoa hodc bao hoa mot phin c6 3 dén 8 canh nay tuy y
va doc lap duoc thé & mot hodic nhiéu nguyén tir cacbon (vi du, & mot, hai, hoic ba
nguyén tir cacbon) bing halogen, hydroxyl, -OR®, -NR°R™, hoic NR”R12 hodc

i) nhom mot vong bao hoa hodc bao hoa mot phan ¢6 5 dén 8 canh c6 1
hodc 2 nguyén tir khac loai, ngoai nguyén tir nito ma R' va R'? dugc gin vao,
trong d6 nguyén tir khac loai nay doc lap dugc chon tir nguyén tir nito, oxy, luu
huynh, sulfon hodc sulfoxit, trong d6 nhdm modt vong bao hoa hodc bdo hoa mdt
phin ¢6 5 dén 8 canh c6 1 hodc 2 nguyén i nito ndy tuy y duge thé & mot hoic
nhiéu nguyén tir cacbon hodc nito (vi du, & mét, hai, hodc ba nguyén tir cacbon
hoic nito) bang -R%, -C(O)RS, -C(O)OR?, -C(O)NHR?, -SO,R?, -SO,NH,, hoic
-SO,NR®; va

R" dugc chon tir halogen, CN, CF;, RS, -OR® hodc Cy4 alkenyl.

Theo mdt sé phuong an thuc hién cta hop chét c6 cong thirc (I), (II), hoic
(1), R! 13 -OCH;; R* 1a H, -CH,, F, hodc Cl; R’ 1a hydro, C alkyl, Cs;
xycloalkyl, pyridinyl, thiophenyl, furanyl, N-metyl pyrolidinyl, N-metyl pyrazolyl,
hoic phenyl; R® 13 metyl; va n bang 1.

Theo cac phuong 4n thyc hién nhét dinh khac nita, R* 13 H; R® 13 H; R’ 13
morpholino, N-metyl piperazinyl, piperidinyl, azetidinyl, pyrodinyl, 4-
axetylpiperidinyl, N,N-dimetylamino, 1,4-oxazepan-4-yl, hodc 4-metyl-1,4,-
diazepan-1-yl; va R’ 1a -(CH,)NR’R'® hozc -(CH,)NR''R™,

Theo cic phuong 4an thuc hién khic nita, R’ 13 metyl, etyl, propyl,
xyclopropylmetyl, hodc xyclobutylmetyl; va R 13 metyl, etyl, propyl,
xyclopropylmetyl, oxetanyl, oxetanmetyl, N-methyazetinyl, N,N-dimetyletyl, hodc
metoxyetyl; va NR'R'? 13 azetidinyl, 3-hydroxy azetidinyl, 3-metoxy azetidinyl,
pyrolidinyl, (S)-3-hydroxy pyrolidinyl, (R)-3-hydroxy pyrolidinyl, (3R,4S)-3,4-
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dihydroxypyrolidinyl, (35,4R)-3-hydroxy-4-metoxypyrolidinyl, piperidinyl,
morpholinyl, N-metylpiperazinyl, azamorpholinyl, N-metylazapiperazinyl, N-
axetyl piperazinyl, hodc thiomorpholinyl.

Theo cic phuong an thuc hién nhét dinh khic nita, R’ 13 hydro, metyl,
isopropyl, t-butyl, xyclopropyl, 2-thiophenyl, 2-furanyl, 3-furanyl, 3-pyridyl, 4-
pyridyl hodc phenyl.

Theo mot sb phuong 4n thuc hién cta hop chit cé cong thirc (I), (IT), hoic
(IID), R” 14 -(CH,)NR’R"® hozc -(CH,)NR"'R™.

Theo céc phuong 4n thuc hién nhit dinh khac nita, R’ 13 metyl, etyl, propyl,
xyclopropylmetyl, hodc xyclobutylmetyl; va R 13 metyl, etyl, propyl,
xyclopropylmetyl, oxetanyl, oxetanmetyl, N-methyazetinyl, N,N-dimetyletyl, hodc
metoxyetyl; va NR''R' 1 azetidinyl, 3-hydroxy azetidinyl, 3-metoxy azetidinyl,
pyrolidinyl, (S)-3-hydroxy pyrolidinyl, (R)-3-hydroxy pyrolidinyl, (3R,4S)-3,4-
dihydroxypyrolidinyl, (3S,4R)-3-hydroxy-4-metoxypyrolidinyl, piperidinyl
morpholinyl, N-metylpiperazinyl, azamorpholinyl, N-metylazapiperazinyl, N-
axetyl piperazinyl, hoac thiomorpholinyl.

Theo phuong 4n thuc hién thir tur, sang ché @& xuét hop chét ¢ cong thirc
(IV) hozc mubi dugc dung clia ching:

trong do:

X 1a CH hoic N;

R'1a H, R® hoic -OR?;

R%1a hydro; Cy_¢ alkyl; aryl mét vong hodc hai vong c6 6 dén 10 canh; hodc
heteroaryl ¢6 5 d&n 10 canh chira 1 dén 4 nguyén tir khac loai dugc chon tir nguyén
tr N, O, va S, trong d6 aryl hoic heteroaryl ndy tuy ¥ va doc lap dugc thé & mot
hodc nhidu nguyén tir cacbon bang R'?, va trong d6 heteroaryl ndy c6 mdt hodc
nhiéu nguyén tir nito tuy ¥ va doc lap dugc thé & mot hodc nhidu nguyén tir nito
bang R®; ’

R* 14 hydro, Cy alkyl, Cs_s xycloalkyl, F, Cl, Br, CN, hoic CFs;

R’ 1a hydro, CF; C, alkyl, C;.; xycloalkyl, heteroaryl c6 5 dén 6 canh chua
1 d&én 3 nguyén tir khac loai dugc chon tir nguyén tir N, O va S, hoic aryl mot vong
hozc hai vong cé 6 dén 10 canh, trong d6 heteroaryl hoidc aryl tuy y va doc lap
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duoc thé & mot hodc nhidu nguyén tir cacbon bang R";

R’ 14 hydro, -CH,OH, -CH,OR®, C,; alkyl, (CH,),NR’R"’, (CH,),NR''R"?,
C(O)NR’R', hoac C(O)NR'R'?, trong ¢6 m&i n doc 1ap 1a 1 hodc 2;

R® duoc chon tir Cy alkyl hoic Cs_; xycloalkyl;

R’ duoc chon tir Cy alkyl, Cs_;xycloalkyl hodc heteroxyclyl c6 4 dén 7 canh
chtra 1 dn 2 nguyén tir khac loai dugc chon tir nguyén tir N, O va S, trong d6 Cy.
alkyl hodc Cs.; xycloalkyl nay tuy y duoc thé bang halogen hoic -OR?, va trong d6
heteroxyclyl c6 4 d&n 7 canh cé mot nguyén tir nito tuy ¥ va doc 1ap dugce thé bang
-R%, -C(O)R?, -C(0)OR®, hoac C(O)NHR®,;

R!° 14 C, alkyl, Cs.; xycloalkyl, hodc (CH,),NR’R’, trong d6 mdi n ddc lap
l1a 1 hodc 2; ,

R vaR", cung v6i nguyén t nito ma chung duoc gin vao tao thanh, doc
18p cho mdi trudng hop,

1) nhém mot vong bdo hoa hodc bio hoa mot phan cb 3 dén 8 canh
khong c6 nguyén tir khac loai ngoai nguyén tir nito ma R va R duoc gin vao,
trong d6 nhém mot vong bio hoa hoic bio hoa mot phan c6 3 dén 8 canh nay tuy ¥
va doc lap duoc thé & mét hodc nhiu nguyén tir cacbon (vi dy, & mét, hai, hodc ba
nguyén tir cacbon) bang halogen, hydroxyl, -OR8, -NR’R", hoic -NR''R'%; hoic

ii) nhém mot vong bdo hoa hoic bio hod mét phan ¢6 5 dén 8 canh c6 1
hodc 2 nguyén tir khac loai, ngoai nguyén tir nito ma R va R" duoc gin vao,
trong d6 nguyén tir khac loai nay doc 1dp dugc chon tir nguyén tir nito, oxy, luu
huynh, sulfon hodc sulfoxit, trong d6 nhém mdt vong bdo hoa hodc bdo hoa mot
phin c6 5 dén 8 canh nay ¢ 1 hoic 2 nguyén i nito nguyén tit tuy y dugc thé bang
R®, -C(O)R?, -C(O)OR?, -C(O)NHR?, -SO,R®, -SO,NH,, hoic -SO,NR?; va

R duoc chon tir halogen, CN, CF;, RS, -OR® hodc C,4 alkenyl.

Theo mdt sb phuwong 4n thuc hién ctia hop chét c6 cong thic (IV), R' 13 H;
R? 13 furanyl, thiophenyl, N-metyl pyrazolyl, hoic phenyl; R* 1a H, -CH;, F, hoic
Cl ; R’ 1a hydro, C, alkyl, Cs_; xycloalkyl, pyridinyl, thiophenyl, furanyl, N-metyl
pyrolyl, N-metyl pyrazolyl, hodc phenyl; van bang 1.

Theo cac phuong an thuc hién nhit dinh khic nita, R’ 1a hydro, metyl,
isopropyl, t-butyl, xyclopropyl, 2-thiophenyl, 2-furanyl, 3-furanyl, 3-pyridyl, 4-

pyridyl hodc phenyl.
Theo cac phuong 4n thuc hién nhét dinh khac nira, R” 13 -(CH,)NR’R'® hoic
-(CH,)NR''R'.

‘Theo cac phuong an thuc hién khac nira, R® 13 metyl, etyl, propyl,
xyclopropylmetyl, hodc xyclobutylmetyl, va R 13 metyl, etyl, propyl,
xyclopropylmetyl, oxetanyl, oxetanmetyl, N-methyazetinyl, N,N-dimetyletyl, hodc
metoxyetyl; va NR'R'" 13 azetidinyl, 3-hydroxy azetidinyl, 3-metoxy azetidinyl,
pyrolidinyl, (S)-3-hydroxy pyrolidinyl, (R)-3-hydroxy pyrolidinyl, (3R,4S)-3,4-
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dihydroxypyrolidinyl, (3S,4R)-3-hydroxy-4-metoxypyrolidinyl, piperidinyl
morpholinyl, N-metylpiperazinyl, azamorpholinyl, N-metylazapiperazinyl, N-
axetyl piperazinyl, hodc thiomorpholinyl.

Theo mot sb phuong 4n thyuc hién ciia hop chét c6 cong thirc (IV), R’ 14
hydro, metyl, isopropyl, t-butyl, xyclopropyl, 2-thiophenyl, 2-furanyl, 3-furanyl, 3-
pyridyl, 4-pyridyl hodc phenyl.

Theo phuong 4n thuc hién thir ndm, sang ché @& xuét hop chét c6 cong thirc
(D), cong thirc (II), hodc cong thirc (I1I), hodc mudi dugc dung cta chiing, trong d6
R' 13 -OCH;; van bing 1.

Theo phuong 4n thuc hién thir sau, sang ché dé xudt hop chit c6 cong thirc
(IV), hoic mudi dugc dung ciia ching, trong d6 R' 13 H; va n bang 1.

Theo mét s& phuong 4n thuc hién, hop chit nay 1 hop chit theo sang ché
hoacxnu01duccdungcuachung

Theo mdt khia canh khéc, sang ché mo ta phuorng phap diéu tri bénh 1y do
protein kinaza giy ra & d6i tugng cin diéu tri, bao gbm viée cho dbi tuong nay
diing luong hiru hiéu c6 tic dung diéu tri bénh ciia hop chét theo sang ché (nhu hop
chét c6 cong thic (I)) hodc mudi duge dung cia ching, cé hiéu qua trong vi€c xur
1y su sinh trudng cia cac té bao khong binh thudng va cic bénh mién dich.

Theo mdt khia canh khac, sang ché mé ta phuong phép trc ché it nhat mot
" thé d6t bién ctia EGFR c6 chon loc so véi EGFR dang dai, & mAu sinh hoc hoic &
ngudi bénh, bao gdm viéc cho mu sinh hoc nay tiép xtic véi hodc cho ngudi bénh
nay ding hop chit theo sang ché, hodc dugc phim chira ching (vi du, dugc phdm
chtra hop chét theo sang ché va chit mang dugc dung). Theo mdt s6 phuong 4n
thyc hién, it nhit mot thé dot bién 12 Del E746-A750, L858R hodc T790M. Theo
mot sb phuong 4n thuc hién, it nhit mot thé dot bién 13 it nhit mot thé dot bién kép
dugc chon tir Del E746-A750/T790M hoédc L858R/T790M.

Theo mot khia canh khac, sang ché mé ta phuong phép trc ché Janus kinaza
3 (JAK3) c6 chon loc so véi cac kinaza khac, & mau sinh hoc hodc & ngudi bénh,
bao gdm viéc cho miu sinh hoc niy tiép xtic v6i hosic cho ngudi bénh niy ding
hop chét theo sang ché, hodc dugc phdm chira ching, ma c6 hiéu qua trong viéc xir
Iy su sinh trudng cia cc té bao khong binh thuong bao gdm bénh bach ciu va u
bach huyét (t& bao B & té bao T) va cac bénh mién dich bao gbm bénh khép, bénh
viém da khép dang thép va bénh tu mién.

Theo mdt khia canh khéc, sang ché mo ta viéc sir dung hop chat theo sang
ché (nhu hop chit c6 cong thirc (I)) hoic mudi duoc dung ciia ching dé san xuét
thubc didu tri bénh 1y do protein kinaza giy ra. Ngoai ra, sang ché mé ta viéc sir
dung hop chét theo sang ché hoic mubi dugc dung clia chiing dé san xuét thudc
ding dé trc ché it nhat mot thé dot bién cia EGFR c6 chon loc so véi EGFR dang
dai. '
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Theo mot khia canh khéc, sdng ché @& xuét dugc phim diéu tri bénh 1y do
protein kinaza gy ra, chira hop chét theo sang ché (nhu hop chit c6 cong thirc (1))
hodc mubdi dugc dung ciia chung 1am hoat chit. Ngoai ra, sang ché dé xuét duoc
phim ding dé wc ché it nhit mot thé dot bién ctia EGFR c6 chon loc so véi EGFR
dang dai, chtra hgp chét theo sang ché hodc mubi dugc dung cia ching lam hoat
chét. .

Thuét ngit "alkyl," dugc st dung mot minh hodc dudi dang mot phan cia
gbc 16n hon nhu "arylalkyl" hoic "xycloalkyl" diing dé chi gbc hydrocacbon mach
thing hodc mach nhanh c6 1 dén 15 nguyén tir cacbon hoic 1 dén 8 nguyén tir
cacbon (trir khi ¢6 quy dinh khac) va bao gém, vi dy, metyl, etyl, n-propyl, iso-
propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n-pentyl, iso-pentyl, n-hexyl va cac
gbc twong tu. Alkyl c6 thé khong dugc thé hodc dugc thé bing mot hoic nhidu
phén tir thé thich hop. _

Thuét ngit "xycloalkyl" ding dé chi nhém nhén hydrocacbon mot vong
hodic da vong va bao gbm, vi du, xyclopropyl, xycloheptyl, xyclooctyl, xyclodecyl,
xyclobutyl, adamantyl, norpinanyl, decalinyl, norbornyl, xyclohexyl, xyclopentyl,
va cac nhom tuong tur. Nhém xycloalkyl c6 thé khong dugc thé hoac duoc thé bang
mot hodc nhidu phan tir thé thich hop.

Thuat ngir "hetero” ding dé chi viéc thay thé it nhit mot thanh vién nguyén
tir cacbon trong hé vong bang it nhit mdt nguyén tir khac loai nhu nguyén tir nito,
nguyén tr luu huynh, va nguyén tr oxy.

Thuét ngit "heteroxycloalkyl" nghia 14 nhan mét vong hoédc da vong khong
thom bao gdm nguyén tir cacbon va hydro va it nhat mot nguyén tir khac loai, t6t
hon 12 1 dén 4 nguyén tir khac loai dugc chon tir nito, luu huynh, oxy, sulfon, hodc
sulfoxit. Nhém heteroxycloalkyl c6 thé c6 mot hogc nhiu lién két ddi cacbon-
cacbon hoic céc lién két d6i cacbon-nguyén tir khac loai trong nhém vong mién 13
nhém vong nay khong dugce 1am thom béi sy c6 mét cia chung.

Vi du v& nhém heteroxycloalkyl bao gdm azetidinyl, aziridinyl, pyrolidinyl,
piperidinyl,  piperazinyl, homopiperazinyl, = morpholino, thiomorpholino,
tetrahydrofuranyl, tetrahydrothiofuranyl, tetrahydropyranyl, pyranyl, va cic nhom
tuong tw. Nhém heteroxycloalkyl c¢6 thé khéng dugc thé hodc dugce thé bang mot
hoic nhiéu phén tir thé thich hop.

Nhu duoc sir dung trong ban mé ta nay, thuit ngit "halogen” bao gdm flo,
clo, brom, va iot. '

Nhu dugc st dung trong ban mo ta nay, thuat ngir "alkoxy" dung @& chi cac
nhém alkyl néu trén gén két qua nguyén tir oxy, vi du vé& cac nhém nay bao gdm
metoxy, etoxy, iSo-propoxy, tert-butoxy, va cac nhém tuong tu. Ngoai ra, alkoxy
ciing ding dé chi polyete nhu -O-(CH,),- O-CH3, va cac nhém tuong tu. Alkoxy c6
thé khong dugce thé hoic duge thé bing mot hodc nhidu phin tir thé thich hop.
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Nhu dugc st dung trong ban mé ta ndy, thuat ngir "aryl" ding @ chi nhém
mot vong hodc da vong thom khong dugc thé hodc dugc thé va bao gf‘)m, vi du,
phenyl va naphtyl. Thu4t ngit "aryl" ciing bao gdm vong phenyl ngung tu véi vong
cacbon khong thom hodc nhan di vong. Thuét ngit "aryl" ¢6 thé duoc sir dung hoan
d6i vi "vong aryl", "nhém thom", va "nhén thom". Nhém heteroaryl c6 4 dén 14
nguyén tir, 1 dén 9 trong s6 d6 ddc 1ap dugc chon tir nhém bao gdm nguyén tir oxy,
luu huynh va nito. Nhém heteroaryl ¢6 1 dén 3 nguyén tir khac loai trong nhém
thom c6 5 dén 8 canh. Aryl hoic heteroaryl c6 thé 13 nhém thom mot vong hoic hai
vong. Nhém aryl va heteroaryl tiéu biéu bao gbébm, vi du, phenyl, quinolinyl,
indazoyl, indolyl, dihydrobenzodioxynyl, 3-clophenyl, 2,6-dibromphenyl, pyridyl,
pyrimidinyl, 3-metylpyridyl, benzothienyl, 2.4,6-tribromphenyl, 4-
- etylbenzothienyl, furanyl, 3,4-dietylfuranyl, naphtyl, 4,7-diclonaphtyl, pyrol,
pyrazol, imidazol, thiazol, va cdc nhém tuong tu. Aryl hodc heteroaryl co thé
khong duoc thé hodc duoc thé bing mot hoic nhiéu phén tir thé thich hop.

Nhu duge sir dung trong ban md ta nay, thuat ngit "haloalkyl" ding dé chi
gbc alkyl bat ky c6 mot hodc nhiéu nguyén tir hydro dugc thay thé bang nguyén tir
halogen. Vi du vé haloalkyl bao gém - CF3, -CHF,, -CH,F, va cac nh6ém tuong tu.

Nhu dugc st dung trong bdn md tAd ndy, thudt ngit "hydroxyl" hodc
"hydroxy" diing dé chi -OH. |

Nhu duoc sir dung trong ban mo ta ndy, thuit ngit "amino" ding dé chi
-NH,.

Nhu duoc sir dung trong ban mé ta ndy, thuit ngit "hydroxyalkyl" ding dé
chi d4n xuit hydroxyl bat ky cua gc alkyl. Thuat ngir "hydroxyalkyl" bao gdm gbc
alkyl bit k¥ c6 mot hoic nhiu nguyén tir hydro dugc thay thé bing nhém hydroxy.

"Phin tir thé" nhu duoc sir dung trong ban md ta ndy, ding dé chi gbc phan
tr ma lién két cong hod tri v6i mot nguyén tir trong phan tir dang quan tAm. Vi dy,
phén tir vong thé c6 thé 13 gbc nhy halogen, nhém alkyl, nhém haloalkyl hodc
nhém khéc ma lién két cong hoa tri v6i nguyén tir (t6t hon 13 nguyén tir cacbon
hodc nitd) ma 13 thanh vién vong. Phin tir thé ctia nhém thom thuong lién két cong

r

An

hod tri v6i nguyén tir cacbon vong. Thuét nglt "theé" dung dé chi viéc thay thé
nguyén tir hydro trong cdu tric phin tir bing phin tir thé, sao cho hoéa tri trén
nguyén t dugc dinh rd khong dugc vuot qué, va sao cho thu dugc hop chit 6n
dinh v& mit hod hoc (ttrc 13, hop chit ma c6 thé dugc tach, khac biét & chd, va duge
thir nghiém v& hoat tinh sinh hoc) tir viéc thé nay.

Nhu duoc mé ta trén ddy, cic nhém nhét dinh c6 thé khéng dugc thé hoic
dugc thé bing mot hoic nhidu phin tir thé thich hop ngoai hydro & mdt hoic nhidu
vi tri ¢6 sin, thong thudng 13 1, 2, 3, 4 hoiic 5 vi tri, bdi mot hodc nhiéu cic nhém
thich hop (ma c6 thé 13 gibng nhau hoic khac nhau). Cac nhém nhét dinh, khi duge
thé, dugc thé bing 1, 2, 3 hodc 4 phin tir thé dugc chon ddc 1ap. Cac phin tir thé
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thich hop bao gdm halogen, alkyl, haloalkyl, aryl, hydroxy, alkoxy, hydroxyalkyl,
amino, va cic phan tir trong tu.

Theo céc khia canh nhét dinh, séng ché ciing dé xuét (i) phuong phap didu
ché hop chét c6 cong thirc (c) bing cach cho hop chét c6 cong thic (a) phan ting
v6i hop chét c6 cong thirc (b) véi su c6 mit clia bazo thir nhét trong dung méi hitu
co thtr nhit (xem So dd 1); (i) phwong phap didu ché hop chét ¢ cong thirc (e)
bang cach cho hop chit c6 cong thirc (c) phin tmg véi cac hop chét trung gian
heteroaryl (d) v6i sy ¢6 mit cuia bazo th{ hai, trong dung mdi hitu co thir hai (xem
So dd 1); (iii) phuong phéap didu ché hop chét c6 cong thirc (f) bing cach amin héa
khir hop chét c6 cong thirc (¢) va din xuit amin bing cach sir dung chét khir trong
dung moi thir ba (xem So db 1); (iv) phuong phép diéu ché hop chit c¢6 cong thirc
(1) bing cach khir hop chit c6 cong thirc (f) bing cach sir dung chit khir trong dung
moi thir tu va tiép d6 13 tao thanh amit véi su c6 mit cia acryloyl clorua, bazo thir
ba trong dung moi thtt ndm (xem So dd 1). Sang ché ciing dé xuat phuong phép
didu ché hop chit c6 cong thirc (I) theo So o 1.

So d6 1
CHO N R YR
HN” Ny 6
R* N R®  tHo
R1 N/ HN N Cl d H
N e
R? NO S N
2 00
R3 R2 NOz
R3
a b c

6 6
R®  THo R &t , R
R? NO, R2 NO, R NH
R3 R3 R® O)\/
e f Cong thire (1)

Theo c4c khia canh nhét dinh, sang ché ciing d& xuit phuong phap diéu ché
hop chét cé cong thiic (e) by phan tmg hop chét c6 cong thirc (h) bing anilin cac
hop chét trung gian (g) v6i su c6 mit ciia bazo thir tu trong dung mdi thit nhét, phdi
tir, chit xuc tac paladi trong dung méi hiru co thir nhit (xem So d6 2). Séng ché
cling d& xuét phuong phép diéu ché hop chit c6 cong thire (I) theo So dd 2.
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R3 R A
Cong thirc (1)

Theo céc khia canh nhét dinh, séng ché ciing dé xuét (i) phuong phap diéu
ché hop chét c6 cong thirc (j) tir hop chit cé cong thirc (i) bang anilin cac hop chét
trung gian (g) bing quy trinh nhu duge md ta trong W02013/109882 Al; (ii)
phuong phép diéu ché hop chét c6 cong thic (j) tir hop chit c6 cong thire (j) bang
cach oxy hoa bing mCPBA hodc Oxone® nhu duge mé ta trong W02013/109882
A1l; (iii) phwong phap diéu ché hop chét c6 cong thirc (e) tir hop chét ¢ cong thic
(k) bang cach cho phan mg véi hop chét cé cong thirc (d) véi sy cé mit cia bazo
thtr hai trong dung mdi hitu co thir hai (xem So @6 3). Sang ché ciing dé xuit
phuong phép didu ché hop chét c6 cong thirc (I) theo So d6 3.

Sodo3
NH,
R1
4
2 ~ 6
4 3 R
NTR R g « HN® 'N" R 4 CHO
PN
ClI” N7 “SMe
R2 NO,
h R3
j: R=SMe
k: R=SO,Me

Nﬁ:RA‘ N” | Rt

| PN X
NS N s NN T\?,Rs
R! )Qg( R R6

CHO , R
R2 N02 R NH E

R3 R? O)\/

Cang thire (1)
Tham khao cdc So dd 1-3, trong khi cac dung méi phin tng thich hop cé

thé dugc chon béi ngudi c6 hiéu biét trung binh trong linh vire ndy, dung méi hitu
co thir nhét thudng dugc chon tir cic dung mdi khong proton, phan cuc tuong dbi
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nhu axeton, tetrahydrofuran, N,N-dimetylformamit, N,N-dimetylaxetamit,
diclometan, dicloetan, hodc axetonitril; dung mdi hitu co thir hai thudng duge chon
tr cic dung modi khong proton nhu toluen, dioxan, tetrahydrofuran, N,N-
dimetylformamit, N,N-dimetylaxetamit hodc N- metylmorpholin; dung méi hitu co
thir ba thuong dugc chon tir cac dung méi phén cuc tuong d6i nhu tetrahydrofuran,
metanol, etanol, diclometan, dicloetan, N,N-dimetylaxetamit hodc N,N-
dimetylformamit; dung méi thi tu thudng dugc chon tir cac dung moéi proton phén
cuc tuong d6i nhu metanol, etanol, tert-butanol hodc nuéc, va dung méi thir ndm
thuong dugc chon tir cdc dung moi nhu diclometan, tetrahydrofuran, N,N-
dimetylformamit, N,N-dimetylaxetamit, hodc nudc.

Tham khéo cac So @b 1-3, trong khi céc bazo va céc chat phan g khac c6
thé dugc chon bdi ngudi cé hidu biét trung binh trong linh vure nay, cac bazo thir
nhét va th hai thuong dugc chon tir cac bazo nhu K,CO;, Cs,CO;, NaOH, KOH,
NaH, tert-BuOK, ter-BuONa, trietylamin, hodc diisopropyletylamin; bazo th ba
thuong dugc chon tir cidc bazo nhu trietylamin, diisopropyletylamin, NaH,
NaHCOs, tert- BuOK, tert-BuONa, Cs,COs_hodc K,CO;; bazo thr tu thudng duoc
chon tir cdc bazo nhu NaH, n-BuLi, Cs,COs, trietylamin, hodc diisopropyletylamin;
chét xuc tac paladi thuong dugc chon tir Pd(OAc),, Pdy(dba);, Pd(PPhs),, hodc
Pd(dppf)Cl,; phdi tir thudng dugc chon tir BINAP, Xantphos, hodc S-Phos; chét
oxy hoa dugc chon tir cac chit oxy hoa nhu axit m-cloperbenzoic (mCPBA) hodc
Oxone®; va chit khu thuong dugc chon tr NaBH(OAc);, NaBH,, hoac
NaBH(CN)s.

Hop chét dai dién c6 cong thirc (I) dugc néu dudi day:
N-(3-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxyphenyl)acrylamit,
N-(3-(4-(4-((3-hydroxyazetidin- 1-yl)metyl)-3-metyl-1H-pyrazol-1-
yDpyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(3-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)phenyl)acrylamit,
N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)phenyl)acrylamit,
N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-5-metylphenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-(4-flophenyl)-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)- 1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
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N-(4-metoxy-3-(4-(3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)phenyl)acrylamit,
N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-5-metylphenyl)acrylamit,
N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)- 1 H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2- -
ylamino)-2-morpholinophenyl)acrylamit,
N-(2-(4-axetylpiperazin-1-yl)-5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl- 1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-2-((2-(dimetylamino)etyl)(metyl)amino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(4-metylpiperazin-1-yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(piperidin-1-yl)phenyl)acrylamit,
N-(5-(4-(4-((3-hydroxyazetidin-1-yl)metyl)- 1 H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(((3R,4S)-3,4-dihydroxypyrolidin-1-yl)metyl)-1H-pyrazol-1-yl)-
5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(((3S,4R)-3-hydroxy-4-metoxypyrolidin-1 -y1)metyl)- 1H-pyrazol-
1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)- 1H-pyrazol-1-yl)-5-metylpyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(4-metoxy-5-(5-metyl-4-(4-((metyl(1-metylazetidin-3-yl)amino)metyl)-
1H-pyrazol-1-yl)pyrimidin-2-ylamino)-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(((3R,4S)-3,4-dihydroxypyrolidin-1-yl)metyl)-3-metyl- 1 H-
pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit,
N-(5-(4-(4-(((3S,4R)-3-hydroxy-4-metoxypyrolidin-1-yl)metyl)-3-metyl-
1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit,
(R)-N-(5-(4-(4-((3-hydroxypyrolidin-1-yl)metyl)-3-metyl- 1H-pyrazol-1-yl)-
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5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
(S)-N-(5-(4-(4-((3-hydroxypyrolidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-yl)-
5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-(4-metylpiperazin- 1-yl)phenyl)acrylamit,
N—(5-(4-(4-((3 -hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-(piperidin-1-yl)phenyl)acrylamit,
N-(2-((2-(dimetylamino)etyl)(metyl)amino)-5-(4-(4-((3-hydroxyazetidin-1-
yl)metyl)-3-metyl-1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-
metoxyphenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(4-metoxy-5-(5-metyl-4-(4-(morpholinometyl)-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-2-(4-metylpiperazin-1-yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-
metoxy-2-morpholinophenyl)acrylamit,
(S)-N-(5-(4-(4-((3-(dimetylamino)pyrolidin-1-yl)metyl)-1H- pyrazol 1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-2-
ylamino)-4-metoxy-2-(4-metylpiperazin-1-yl)phenyl)acrylamit,
N-(2-(4-axetylpiperazin-1-yl)-5-(4-(4-(azetidin-1-ylmetyl)- 1 H-pyrazol-1-
yl)-5-metylpyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-2-
(dimetylamino)-4-metoxyphenyl)acrylamit,
(R)-N-(5-(4-(4-((3-(dimetylamino)pyrolidin-1-yl)metyl)- 1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-2-
ylamino)-4-metoxy-2-(1,4-oxazepan-4-yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-2-
ylamino)-4-metoxy-2-(4-metyl-1,4-diazepan-1-yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-2-
ylamino)-2-((2-(dimetylamino)etyl)(metyl)amino)-4-metoxyphenyl)acrylamit,
N-(2-((2-(dimetylamino)etyl)(metyl)amino)-5-(4-(4-(((3S,4R)-3-hydroxy-4-
metoxypyrolidin-1-yl)metyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-
metoxyphenyl)acrylamit,
N-(4-metoxy-5-(4-(4-((3-metoxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(((3S,4R)-3-hydroxy-4-metoxypyrolidin-1-yl)metyl)-3-metyl-
1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
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N-(5-(4-(4-((dimetylamino)metyl)-3-metyl-1 H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,

N-(5-(4-(4-((dimetylamino)metyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(4-metylpiperazin-1-yl)phenyl)acrylamit,

N-(5-(4-(3-((3-hydroxyazetidin-1-yl)metyl)-4-metyl- 1H-pyrol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,

N-(5-(5-clo-4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,

N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)-5-clopyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,

N-(5-(5-clo-4-(4-(((3 S,4R)-3-hydroxy-4-mefoxypyrolidin— 1-yl)metyl)-3-
metyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit,

N-(5-(5-clo-4-(4- ((dlmetylammo)metyl) 3-metyl- lH-pyrazol 1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,

N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-

‘ylamino)-4-metoxy-2-(1H-pyrazol-1-yl)phenyl)acrylamit,

N-(5-(5-clo-4-(4-(((3R,45)-3,4-dihydroxypyrolidin-1-yl)metyl)-3-metyl-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-(4- metylplperazm— 1-
yl)phenyl)acrylamit,

N-(5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,

N-(5-(4-(3-xyclopropyl-4-(((3S,4R)-3-hydroxy-4-metoxypyrolidin-1-
yl)metyl)-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit,

N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl- 1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-5-(1-metyl-1H-pyrazol-4-yl)phenyl)acrylamit,

N-(5-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl- 1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-(1-metyl-1H-pyrazol-4-yl)phenyl)acrylamit,

N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(1-metyl-1,2,3,6-tetrahydropyridin-4-yl)phenyl)acrylamit,

N-(5-(4-(3-(azetidin-1-ylmetyl)-4-metyl-1H-pyrol-1-yl)-5-flopyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,

N-(5-(5-flo-4-(4-(((3S,4R)-3-hydroxy-4-metoxypyrolidin-1-yl)metyl)-3-
metyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit,

N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)-5-flopyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,

N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-2-
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ylamino)-4-isopropoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin- 1-ylmetyl)- 1H-pyrazol-1-yl)-5-metylpyrimidin-2-
ylamino)-4-metoxy-2-(1-metyl-1,2,3,6-tetrahydropyridin-4-yl)phenyl)acrylamit,
N-(4-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-5-metoxybiphenyl-2-yl)acrylamit,
N-(5-(4-(4-(hydroxymetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-
4-metoxy-2-morpholinophenyl)acrylamit, :
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-tert-butyl-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
_ N-(4-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-2',5-dimetoxybiphenyl-2-yl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1 -yl)pyr1mldm-2-
ylamino)-2-(4,4-diflopiperidin-1-yl)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3 ,S—dimetyi- 1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(2-(dimetylamino)-5-(4-(4-((dimetylamino)metyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-((3-floazetidin-1-yl)metyl)-3-metyl- IH-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit, '
N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-metyl-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin- 1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)-5-
‘metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(5-clo-4-(4-((dimetylamino)metyl)-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-2-(4-(2-floetyl)piperazin- 1-yl)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-p-tolyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-(4-flophenyl)-1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-p-tolyl- 1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
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N-(2-(dimetylamino)-5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-
~ 1-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(2-(azetidin-1-yl)-5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(4-metoxy-2-(4-metylpiperazin- 1-yl)-5-(4-(3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)phenyl)acrylamit,
N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)-1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(2-(azetidin-1-yl)-5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl-1H-pyrazol-1-
yDpyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-(thiophen-2-yl)-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-(2,5-dimetylphenyl)-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)—4—metoxy-2-morpholinophei1yl)acrylamit, '
N-(4-metoxy-2-morpholino-5-(4-(3-phenyl-4-(pyrolidin-1-ylmetyl)-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)phenyl)acrylamit,
N-(5-(4-(4-(hydroxymetyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((etyl(metyl)amino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl-1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2 -morphblinophenyl) acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-((2-metoxyetyl)(metyl)amino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl- 1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-((2-metoxyetyl)(metyl)amino)phenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl- 1 H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl- 1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,
N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)-1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-((2-metoxyetyl)(metyl)amino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin- 1-ylmetyl)-3-tert-butyl- 1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-((2-metoxyetyl)(metyl)amino)phenyl)acrylamit,
N-(5-(4-(3 -tert-blityl-4-((dimetylamino)metyl)- 1H-pyrazol-1-yl)pyrimidin-
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2-ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-tert-butyl-1H-pyrazol- 1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)- 1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin- 1-ylmetyl)-3-tert-butyl-1H-pyrazol- 1-y1)pyr1m1d1n-2-
ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)- 1 H-pyrazol-1-
yDpyrimidin-2-ylamino)-4-metoxy-2-((2-
metoxyetyl)(metyl)amino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-((2-metoxyetyl)(metyl)amino)phenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)- 1H-pyrazol-1- -
yDpyrimidin-2-ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3 -xyélopropyl— 1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)-1H-pyrazol-1-
yDpyrimidin-2-ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,
, N-(5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl- 1 H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-((2-metoxyetyl)(metyl)amino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin- 1-ylmetyl)-3-isopropyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-((2-metoxyetyl)(metyl)amino)phenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl- 1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin- 1-ylmetyl)-3-isopropyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl- 1 H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin- 1-ylmetyl)-3-isopropyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin- 1-ylmetyl)-3-(thiophen-2-yl)-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-isopropyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl- lH-pyrazol 1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl-1H-pyrazol-1-yl)-5-
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metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl- 1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-isopropyl-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
- N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)- IH-pyrazol-1-yl)pyrimidin-
2-ylamino)-2-(etyl(2-metoxyetyl)amino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-(furan-3-yl)-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-(pyridin-3-yl)- IH-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(2-(4-axetylpiperazin-1-yl)-5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)-
1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(3-(azetidin- 1-ylmetyl)-4-(furan-3-yl)-1H-pyrol-1-yl)-5-
flopyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(3-((dimetylamino)metyl)-4-(furan-3-yl)-1H-pyrol-1-yl)-5-
flopyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)- 1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-(metyl(oxetan-3-
yl)amino)phenyl)acrylamit,
N-(2-(4-axetylpiperazin-1-yl)-5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(2-(4-axetylpiperazin-1-yl)-5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-(pyridin-4-yl)-1H-pyrazol-1-
yD)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(2-(4-axetylpiperazin-1-yl)-5-(4-(3-xyclopropyl-4-
((etyl(metyl)amino)metyl)-1H-pyrazol-1 -yl)pyrimidin-Z—Ylamino)-4-
metoxyphenyl)acrylamit,
N-(2-(4-axetylpiperazin-1-yl)-5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-
1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(2-(azetidin-1-yl)-5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-
1-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-((etyl(metyl)amino)metyl)-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
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N-(2-(azetidin-1-yl)-5-(4-(3-(azetidin- 1-ylmetyl)-4-metyl-1H-pyrol-1-yl)-5-
flopyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,

N-(5-(4-(3-(azetidin- 1-ylmetyl)-4-metyl-1H-pyrol-1-yl)-5-flopyrimidin-2-
ylamino)-2-(dimetylamino)-4-metoxyphenyl)acrylamit,

N-(2-(dimetylamino)-5-(4-(3-((dimetylamino)metyl)-4-metyl-1H-pyrol-1-
yl)-5-flopyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,

N-(2-((2-(dimetylamino)etyl)(metyl)amino)-5-(4-(3-((dimetylamino)metyl)-
4-(triflometyl)-1H-pyrol-1-yl)-5-flopyrimidin-2-ylamino)-4-
metoxyphenyl)acrylamit,

N-(5-(4-(4-((etyl(metyl)amino)metyl)-3-metyl- 1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,

hoacrnuéiduchungcﬁachﬁng.

Nhu dugc sir dung trong ban md ta nay, thuat ngit “ung thu” ding dé chi su
phét trién khong binh thudng cia cac t& bao, c¢6 xu huéng sinh s6i ndy nd theo cach
khong kiém soat dugc va, trong mét s§ truong hop, gy di cin. Cac dang ung thu
nay bao gém, nhung khong chi gii han &, cic khéi u rén, nhu cac khdi u cua bang
quang, rudt, ndo, vi, ndi mac tir cung, tim, thén, phéi, mo bach huyét (u bach
huyét), budng trimg, tuy hoic khic co quan ndi tiét (tuyén gidp), tuyén tién liét, da
(u melanin) hodc khdi u méau (nhu bénh bach cau).

Nhu dugc sir dung trong ban mo ta ny, thuat ngit “dot bién EGFR” ding dé
chi d6t bién ctia T790M (khang hodic gy ung thu), L858R (hoat hoa), del E746-
A750 (hoat héa) hoic t6 hop ciia ching. |

Theo mdt s6 phuwong 4n thuc hién, hop chét theo sang ché trc ché mot cach
chon loc & mot dot bién hoat héa va & mot dot bién diém. Theo mdt sé phuong 4n
thuc hién, it nhit mot dot bién hoat hoa 1a d6t bién khuyét doan, del E746-A750.
Theo mdt sé phuong 4n thuc hién, it nhat mot dot bién hoat hoa 1a dot bién diém
L858R. Theo mot s§ phuong 4n thuc hién, it nhit mot dot bién khang 1a dot bién
diém, T790M. Theo mot s6 phuong 4n thuc hién, it nhit mot dot bién cia EGFR 14
L858R va/hodc T790M.

Nhu duge sir dung trong ban md ta nay, thudt ngit “trc ché chon loc thé dot
bién”, dugc sir dung dé so sanh v&i dot bién ciia EGFR dang dai (WT), ding d& chi
trang thai ma sang ché \rc ché it nhit mot dot bién cia EGFR (tirc 1 it nhit mot dot
bién khuyét doan, it nhit mot dot bién hoat héa, it nhat mot dot bién khang, hodc td
hop ctia it nhat mot dot bién khuyét doan va it nhit mot dot bién diém) trong it nhit
mot thir nghiém theo sang ché (vi du, thir nghiém sinh héa hoic t& bao).

Nhu duoc str dung trong ban moé ta nay, thuit ngit “Gc ché mot cach chon
loc”, dugce st dung dé so sanh véi su e ché cac kinaza khac, ding dé chi hop chét
theo sang ché trc ché kém it nhit mot nhém kinaza.

Nhu dugc sir dung trong ban mé ta nay, thudt ngitr “tinh chon loc EGFR
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dang dai” diing @& chi chét wrc ché chon loc it nhit mot dot bién ciia EGFR, nhu
dugc xac dinh va mo ta trén ddy va trong ban mé ta nay, e ché EGFR & gi6i han
phat hién trén cua it nhat mot thir nghiém nhu theo sang ché (vi du, té bao nhu dugc
md t4 chi tiét trong bang 1 va bang 2). Theo mot sé phuong an thuc hién, thuat ngit
“tinh chon loc EGFR dang dai” c6 nghia 14 séng ché c ché WT EGFR véi IC50 13
it nh4t 200-1000nM hozc > 1000nM.

Nhu duge st dung trong ban md ta nay, thut ngit “chat tc ché” ding dé chi
hop chét trc ché mot hoic nhiéu kinaza theo sang ché. Vi du, thuat ngir “chét tc ché
th& dot bién EGFR” dung dé chi hop cht ma trc ché thu thé ctia thé dot bién EGFR
thu thé hozc 1am gidm hiéu qua tao tin hidu.

Nhu duge st dung trong ban mé ta ndy, thuit ngit “dugc dung” diing & chi
nguyén lidu, nhu chit mang hoic chét pha loing, ma khéng 1am mét hoat tinh sinh

‘hoc hodc cdc dic tinh cia cic hop chét theo sang ché. Cac nguyén liéu nay dugc
cho c4 thé dung ma khong giy ra céc tac dung sinh hoc khéng mong mudn hoic
twong tac theo cach c¢6 hai véi thanh phan bét ky trong s6 cac thanh phan cta dugc
pham ma né chira trong do.

Nhu dugc sir dung trong ban mé ta ndy, thuit ngir “mudi duoc dung” ding
d& chi hdn hop cta hop chit ma khong gy ra su kich thich dang ké cho co thé ma
n6 dugce cho dung va khéng lam mét hoat tinh sinh hoc va céc dic tinh cia cac hop
chit theo sang ché.

Nhu duge sir dung trong ban mé ta ndy, thuit ngir “hdn hop duogc chat”
nghia 1a san phém tao ra tir viéc tron hoic két hop cia nhiéu hon mot hoat chét.

Nhu duge st dung trong ban md ta ndy, thuat ngir “duge phdm” ding dé chi
hdn hop chira hop chét theo sang ché véi cac thanh phin héa hoc khéc, nhu chét

" mang, chét 1am 6n dinh, chit pha lodng, chit phén tn, cht tao huyén phi, chit 1am
dac, va/hoac cac ta dugec. ,

Nhu duge st dung trong ban md ta niy, thuit ngir “tién dugc chét” ding dé
chi chit ma dugc chuyén héa thanh thudc gbc in vivo. Tién dugc chit thudng 13
hitu ich vi, trong mét s trudng hop, ching c6 thé ding dé dang hon so véi thudc
gbc. Tién duoc chét 13 sinh kha dung bang cach ding qua dudng miéng trong khi
thubc gbe thi khong. Tién duoc chit ci thién kha ning hoa tan cia dugc phim so
v6i thube gbe. Vi du khong gidi han pham vi ciia sang ché vé tién dugc chit cta
c4c hop chét theo sang ché 13 hop chit theo sang ché duoc ding dudi dang este ma
sau d6 dugc thity phan trao ddi chét thanh axit carboxylic, mot thuc thé hoat dong,

mét khi & bén trong t& bao. Mot vi du khac nira vé tién dugc chét 13 peptit ngén
duoc lién két véi nhom axit & noi ma peptit duoc chuyén hoa dé thu dugc gbe hoat
tinh.

Nhu dugc st dung trong ban md ta ndy, thuit nglt “bénh ly do protein

kinaza giy ra” hodc “rdi loan, bénh 1y hoic tinh trang bénh 1y do hoat tinh protein
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kinaza khong thich hop gy ra” ding dé chi tinh trang bénh 1y bit ky do protein
kinaza gdy ra hoic diéu bién theo sang ché. Céc tinh trang bénh Iy nhu vy bao
gbm, nhung khéng chi giéi han &, ung thu phdi t& bao khéng nhé (NSCLC).

Nhu duoc st dung trong ban mé ta ndy, thuit ngit “bénh 1y do thé dot bién
EGFR gay ra” hodc “r8i loan, bénh 1y hodc tinh trang bénh 1y do hoat tinh EGFR
khong thich hop giy ra” ding dé chi tinh trang bénh 1y b4 t ky do co ché kinaza cuia
thé dot bién EGFR gy ra hodc diéu bién. Céc tinh trang bénh Iy nhu vay bao gdm,
nhung khong chi giéi han &, NSCLC, ung thu n3o di cin va cac ung thu rin khac.

Nhu dugc st dung trong ban mo ta nay, thuat nglr “bénh ly do JAK3 giy ra”
hodc “rdi loan, bénh 1y hodc tinh trang bénh ly do hoat tinh JAK3 khong thich hop
gdy ra” ding dé chi tinh trang bénh Iy bat ky do co ché JAK3 kinaza gy ra hoic
diéu bién. Cac tinh trang bénh 1y nhu vay bao gém, nhung khong chi gi6i han &,
bénh viém da khérp dang thip, bénh vay nén va su ddo thii co quan cdy ghép va
mdt s& ung thu rin.

Nhu duoc sir dung trong ban mé ta nay, thuat ngir “diéu tri,” “dano diéu tri”
hoic “viéc diéu tri” dung dé chi phuong phéap lam thuyén giam, 1am diu hogc cai
thi€n céc tri€u chimg cia bénh ly 1y hodc tinh trang bénh 1y, ngén ngtra cac triéu
chimg bd sung, cai thién hodc ngin ngira cic nguyén nhn co ban vé mit trao ddi
chét ciia cac triéu chimg, trc ché bénh 1y hoic tinh trang bénh 1y, kim ham su phat
trién ctia bénh 1y hoic tinh trang bénh 1y, 1am giam bénh 1y hoic tinh trang bénh 1y,
gitip day 1ui bénh 1y hoic tinh trang bénh 1y, 1am giam tinh trang bénh 1y giy ra boi
bénh 1y hoic tinh trang bénh 1y ndy, hoic 1am nging cic triéu chiing ctia bénh Iy 1y
hoc tinh trang bénh 1y v& m3t phong bénh va/hoge didu tri.

Nhu duoc sir dung trong ban md ta ndy, thuat ngir “solvat” diing dé chi phurc
hop chira hé ) ty luong khac nhau dugc tao thanh bdi dung dich hoa tan (theo sang
ché nay, hop chit cé cong thirc (I) hoic mudi dugc dung ciia ching) va dung méi.
Céac dung méi nhu viy nhim muc dich sang ché c6 thé khong gdy anh hudng cho
hoat tinh sinh hoc ctia dung dich hoa tan. Vi du khéng gidi han pham vi cla sang
ché v& thich hop cac dung méi bao gdm nudc, axeton, metanol, etanol va axit
axetic. Tt hon, néu dung mdi duoc st dung 14 dung méi duge dung. Vi du khong
giéi han pham vi ciia sang ché vé& cac dung méi duoc dung thich hop bao gdém
nudc, etanol va axit axetic. '

Nhu duoc st dung trong ban mo ta ndy, thuat ngir “d6i tuong hodc “ngudi
bénh” bao gom dong vat c6 va va dong vat khéng cé via. Vi du vé dong vat c6 vu
bao gbm, nhung khong chi gi6i han &, ngudi, tinh tinh, khi khong dudi, gia stc,
ngua, ctru, dé, lgn; tho, chd, meo, chudt céng, chudt nhit, chudt lang, va céc loai
dong vat trong tu. Vi du vé dong vét khéng c6 via bao gbm, nhung khong chi gisi
han &, chim, ca va cac loai dong vat tuong tur. ’

Nhu dugce st dung trong ban mo ta nay, thuat nglr “viéc dung” hodc “dang
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ding” hop chit theo sang ché ding dé chi viéc cung cip hop chét theo sang ché
va/hodc tién dugc chét clia ching cho dbi twong can diéu tri.

Nhu duoc sir dung trong ban md ta ndy, thuat ngir “chit mang” ding dé chi
héa chét hoic chit 1am thuin tién cho viéc dua hop chét theo sang ché vao céc té
bao hoac cac mo.

Nhu duogc sit dung trong ban mé ta ndy, thuit ngir “viéc ding ddng thoi”
hoic “viéc ding két hop” hodic cic thuit ngit trong tu nhur dugce st dung trong ban
mo td ndy nghia 13 bao g@)m viéc dung cac tac nhan tri li€éu dugc chon cho mot
nguoi bénh, va dugc du dinh bao gdm cac phac d6 didu tri trong d6 céc chét nay
khong nhét thiét duge dimg boi duong dung thube giéng nhau hodc ddng thoi.

~ Nhu dugc sir dung trong ban md ta ndy, thudt ngit “c6 thé chép nhan dugc”
d6i v6i ché phém, dugc phﬁm hodc thanh phé‘m, nhu duoc st dung trong ban mo ta
ndy, nghia 14 khong c6 tac dong bét loi dai ding d6i v6i strc khoe chung dbi tuong
dugc diéu tri.

‘Nhu duge st dung trong ban md ta ndy, thuat ngir “chat pha lodng” dung dé
chi héa chit ma dugc sir dung dé pha lodng hop chét theo sang ché truée khi phan
- phéi. Chét pha loing ciing c6 thé duoc sir dung dé 1am 6n dinh hop chét theo sang
ché.

Nhu duoc st dung trong ban mé ta ndy, thuat ngit “luong hitu hiéu” hosc
“luong hitu hiéu c6 tac dung didu tri” ding dé chi mot lugng di ctia hop chét theo
sang ché dugc ding ma s& 1am giam dén muc nhit dinh mot hoic nhiéu tridu chimg
ctia bénh 1y hoic tinh trang bénh 1y dugc diéu tri. Két qua c6 thé 13 1am giam
va/hodc thuyén giam cac ddu hiéu, céc tridu chimg, hoic nguyén nhan ciia bénh,
hodc céc thay abi mong mudn khéac bét ky cda hé sinh hoc. Vi du, “lugng hitu hiéu”
cho muc dich diéu tri 12 lwvong dugc phdm chira hop chét theo sang ché can dé thu
dugc mirc giam déng ké vé& mat 14m sang cia cac triéu ching ciia bénh 1y. Luong
“hiru hiéu” thich hop trong truong hop riéng biét bat ky c6 thé dugc xac dinh bang
cach str dung k§ thudt nhu nghién ctru ting liéu. Chi bing vi du, lugng hitu hiéu c6
tac dung diéu tri ctia hop chét theo sang ché c6 thé ndm trong khoang tir, vi du, 0,01
mg/kg/ngdy dén 100 mg/kg/ngay, hoic tir 0,1 mg/kg/ngay dén 10 mg/kg/ngay.

Protein kinaza ctia nguoi

Hop chit theo sang ché nay duogc sang loc v& nhém kinaza (dang dai va/hoic
d6t bién cta chung) va trc ché hoat tinh cta it nhit mot kinaza trén nhém kinaza
ndy. Vi du vé céc kinaza bao gdm, nhung khéng chi giéi han &, cac kinaza EGFR
va JAK3 (Xtc tac mién JH1), va c4c dang dot bién ciia ching. Nhu vy, cac hop
chit va dugc phdm theo sang ché 13 hiru ich dé diéu tri bénh 1y hoic céc rdi loan
trong d6 céc kinaza nay gép phin vao nguyén nhin giy bénh vi/hoic triéu chimg
clia bénh 1y hoic réi loan lién quan dén hodc giy ra bai cac kinaza nhu véy.
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Nhiéu bénh 1y lién quan dén céc dap ung té bao khéng binh thudng khéi
phat bai cac truong hop do protein kinaza giy ra. Cac bénh 1y nay bao gdm, nhung
khong chi giGi han &, bénh tr mién, bénh viém, bénh 1y vé xwong, bénh Iy vé trao
ddi chét, bénh 1y v& thin kinh va thoéi héa than kinh, ung thu, bénh tim mach, bénh
hé6 hip, bénh di tmg va bénh hen, bénh Alzheimer, va cic bénh 1y lién quan dén
hormon.

Qua trinh phosphoryl hoé diéu hoa nhiéu qua trinh té bao khac nhau nhu qua
trinh ting sinh, qu4 trinh sinh truéng, qua trinh biét hoa, qua trinh trao dbi chét, qua
trinh chét theo chuong trinh, qua trinh van ddng, qua trinh phién ma, qua trinh dich
ma va cac qua trinh tao tin hi¢u khac. Pa tirng quan sat dugc hoat tinh PTK bét
thudng hodic qua muc & nhiéu tinh trang bénh 1y nhu cac rdi loan tang sinh lanh
tinh va &c tinh, cac bénh 1y gly ra boi sy hoat héa khong thich hop cua hé mién
dich va c4c bénh 1y giy ra béi su hoat héa khong thich hop cia hé than kinh. Céac
bénh Iy hodc tinh trang bénh 1y cu thé bao gdm, nhung khong chi gii han &, sy dao
thai md ghép, bénh manh ghép chc"mg lai vat chl, bénh vong mac bénh déi thao
dudng, bénh tin mach véng mac do bénh thoai hoa diém vang lién quan dén tudi
tac, bénh vay nén, bénh khép, bénh viém xwong khép, bénh viém da khép dang
thép, su xam nhap dich gi hoat dich & bénh khép, bénh xo cing rai rac, bénh nhugce
co ndng, bénh dai thdo dudng, bénh mach mau li€n quan dén bénh dai théo dudng,
bénh vong mac do sinh non, bénh u méu tré em, ung thu phdi té bio khong nho,
ung thu bang quang va diu va cb, ung thu tuyén tién liét, ung thu vi, ung thu
bué)ng tring, ung thu da day va tuy, bénh vay nén, chl'mg x0 hoa, bénh X0 vita dong
mach, ching tai phat hep, cac bénh tur mién, bénh di img, bénh hé hip, bénh hen,
bénh dao thai md ghép, bénh viém, ching huyét khéi, bénh ting sinh mach mau
vOng mac, bénh viém rudt, bénh Crohn, bénh viém loét rudt két man tinh, bénh ly
vé xuong, bénh dao thai mod ghép hoic mé ghép tiy xuong, bénh luput, bénh viém
tuy man tinh, ching suy mon, séc do nhidm tring huyét, cac bénh 1y hoic céc rdi
loan ting sinh s¢i va da biét héa, bénh 1y hé than kinh trung wong, bénh thoéi héa
thn kinh, bénh Alzheimer, bénh Parkinson, cac 1di loan hodc c4c tinh trang bénh Iy
Jién quan dén tén thuong thin kinh va thoai héa s¢i truc, tiép do6 1a ton thuong nio
hoic day cot séng, ung thu cip tinh hodic man tinh, bénh 1y v& thi giac, bénh nhiém
khuén virut, tim bénh, bénh phéi hodc li€én quan dén phéi hodc bénh than hoac lién
quan dén than va bénh viém phé quan.

Thy thé cta yéu t6 sinh trudng biéu bi (EGFR)

Thu thé cta yéu t6 sinh truéng biéu bi (EGFR; ErbB-1; HER1 & ngudi) 1a
thu thé cta bé mit t& bao cho cc thanh vién cia ho yéu té sinh truéng biéu bi (ho
EGF) cia cac phdi tir protein ngoai bao. Thu thé cia yéu t5 sinh trudng biéu bi 13
thanh vién cta ho thu thé erbB, ho phu bao gém bén tyrosin kinaza thu thé lién
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quan: EGFR (ErbB-1), HER2/c-neu (ErbB-2), Her 3 (ErbB-3) va Her 4 (ErbB-4).
Céac dot bién tac dong dén sy biéu hién hoic hoat tinh ciia EGFR c¢6 thé din dén
ung thu.

EGFR ton tai trén bé mat t& bao va dugc hoat héa bang cich gin két cac
phéi tir dic hiéu ciia n6, bao gdm yéu 6 sinh trudng biéu bi va yéu t6 sinh truéng
chuyén i o (TGFa). Khi hoat héa bdi cic phdi tir ciia yéu t sinh trudng cia né,
EGFR chuyén tiép tir dang monome bét hoat thanh homodime hoat dong. Ngoai
viéc tao ra homodime sau khi gén Kkét phéi ttr, EGFR c6 thé bét ciip voi thanh vién
khac cua ho thu thé ErbB, nhu ErbB2/Her2/neu, dé tao ra heterodime hoat hoéa.
ErbB2 khong c6 phdi tir hoat héa truc tiép da biét, va c6 thé chi yéu & trang thai
hoat héa hodc tré nén hoat dong khi hetero-dime héa véi cac thanh vién trong ho
khac nhu EGFR.

Su dime héa EGFR kich thich hoat tinh protein-tyrosin kinaza thuc nodi bao
ciia né. Do d6, su tur phosphoryl hod mot vai gdc tyrosin (Y) trong mién ddu tin
cacbon ciia EGFR xay ra. Cac gbc niy bao gdm Y992, Y1045, Y1068, Y1148 va
Y1173 & mién bao chét. Su ty phosphoryl ho4 nay giy ra su hoat héa nguwgc dong
va tao tin hi€u bdi mot vai protein khac ma lién két véi tyrosin duoc phosphoryl
hoé nhy mién SH2 gén két ctia chinh ching. Céc protein tao tin hiéu ngwgc dong
nay khoi mao mot vai ting truyén tin hiéu, chii yéu 13 cic qué trinh MAPK, Akt va
JNK, din dén viéc tdng hop ADN va ting sinh té bao. Céc protein nhu viy diéu
bién cac phenotip nhu su di chuyén, su bam dinh, va su ting sinh té bao. Su hoat
héa thu thé 13 quan trong cho dép tmg mién dich bim sinh & da ngudi. Mién kinaza
ctia EGFR ciing c6 thé phosphoryl héa chéo gbc tyrosin cua thy thé khac ma néd
duoc két tap véi, va chinh n6 cé thé dugc hoat hda theo cach nay.

Céc dot bién ma din dén su biéu hién qua mirc (dd biét 1a diéu hoa thugng
ngudn) hozc hoat tinh qua mirc EGFR d timg lién quan dén mot s6 ung thu, bao
gbdm ung thu phdi, ung thu hiu mén va su da dang ciia u nguyén bao xbp. Cac dot
bién soma nay lién quan dén EGFR din dén sy hoat héa bét bién ctia né, gay ra su
phén chia té bao khong thé kiém soat dugc. Trong u nguyén bao xbp, thudng quan
sat dugce nhiéu hodc it dot bién dic hiéu cia EGFR, dugc goi 1a EGFRVIII. Sy .dot
bién, su khuéch dai hodc qua trinh didu hoa sai cia EGFR hoic c4c thanh vién cia
ho lién quan dén khoang 30% tit ca cac ung thu biéu mo.

Dang ung thu phdi phd bién nhit 13 carcinom phdi té bao khong nhd
(NSCLC) va trong nhém phu clia ¢ic ngudi bénh niy su phét trién khéi u phdi
dugc gy ra boi dot bién hoat héa & thy thé ciia yéu t6 sinh trurdng biéu bi (EGER).
Dot bién hoat hoa phd bién nhét, chiém 85-90% tt ca cac dot bién EGFR, 13 su
khuyét doan trong khung trong exon 19 (DelE746-A750) va dot bién diém L858R
trong exon 21. Pot bién EGFR xiy ra & 10-15% ngudi bénh bi NSCLC gbc da
tring va 30-35% ngudi bénh bj NSCLC gbc Pong A. Cac diu hiéu 1am sang c6 thé
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lién quan dén dot bién EGFR 1a ngudi khong hit thube va thude sic toc Pong A.

D3 biét 16 rang dot bién hoat héa EGFR phd bién nhit, L858R va del E746-
A750 13 nhay véi viéc diéu tri bing gefitinib hoic erlotinib, ma lién quan dén doc
t6 gi6i han lidu lvong nhu tiéu chay va phat ban/mun trimg c4 dé dap tmg su Grc ché
cua EGFR dang dai & 14n luot rudt va da. Tinh khang dat dugc cudi cung dbi véi
viéc diéu tri bing GEFITINIB hoic erlotinib xay ra chii yéu 13 do dot bién ctia gbc
gac ctra T790M, duoc phét hién & gin mot nira s§ ngudi bénh khang vé mit 14m
sang, dan dén tao ra dot bién kép, L858R / T790M hoic del E746-A750 / T790M.

Di can ndo phét trién & khoang 30% ngudi bénh bi ung thu phdi khéng phai
té bao nhé (NSCLC). Trong sb cic nganh mé hoc khic nhau vé NSCLC, tin sb
turong d6i ciia di cin ndo & ngudi bénh bj ung thu tuyén va ung thu biéu mé té bao
161 14 cao hon nhiéu so véi & cac ngudi bénh bi ung thu bidu mé té bao vay.

Cac hop chét theo sang ché 13 c4c chit trc ché hoat tinh kinaza ciia thé dot
bién EGFR va c6 loi ich trong viéc diéu tri cac ri loan lién quan dén hoat tinh ctia
thé dot bién EGFR khéng thich hop, dic biét 13 trong viéc diéu tri va ngin ngira
tinh trang bénh 1y do thé dot bién EGFR gay ra. Céc tinh trang bénh Iy nhu véy bao
gdbm NSCLC, ung thu vi, ung thu nio di cin va cic ung thu rén khac.

Ngoai ra, sang ché dé xuét phuong phap diéu hoa, va dic biét 1a trc ché, ting
truyén tin hiéu trong d6 thé dot bién EGFR déng vai trd. Phuong phép nay thudng
bao gdm viéc cho thu thé phu thudc thé dot bién EGFR hoic té bao biéu hién thu
thé phu thudc thé dot bién EGFR tiép xtic véi mot lugng hop chét theo sang ché,
hodc tién dugc chit cua hop chét theo sang ché, hodc mudi, hydrat, solvat hiru
dung, N-oxit va/hodc ché phém chira ching, dé diéu hoa hodc e ché mot cach hidu
qua tAng truyén tin hiéu. Cac phuong phéap dugc st dung dé didu hoa, va dac biét 13
trc ché, cac quy trinh nguoc dong hodc cic dép tmg té bio gy ra béi su hoat héa
clia tAng truyén tin hiéu phu thudc thé dot bién EGFR cu thé. Cac phuong phap nay
dugc thuc hién dé didu hoa ting truyén tin hiéu bit ky ma & d6 thé dot bién EGFR
1a chua biét hodc dugc phat hién sau d6 vé vai trd. Cac phuong phap duoc thuc
hién trong pham vi in vitro hodc trong pham vi in vivo 1a phuong phap diéu tri
huéng dén viéc didu tri hodic ngin ngira bénh 1y, khac biét & chd, giy ra bai hodc
lién quan dén sy hoat héa ciia tAng truyén tin hiéu phu thudc thé dot bién EGFR.
Janus kinaza 3 (JAK3)

Janus kinaza 3 (JAK3) 1a tyrosin kinaza thudc ho kinaza Janus. Cac thanh
vién khéac ctia ho Janus bao gdm JAK1, JAK2 va TYK2. Ching 1 tyrosin kinaza
dich bao tuong ma c6 lién quan cu thé dén thy thé xytokin. Do cac protein cua thu
thé xytokin thiéu hoat tinh enzym, ching phu thudc vao JAK d khoi mao tao tin
hiéu khi gén két cac phéi tir ciia chiing (vi du xytokin). Thu thé xytokin c6 thé duoc
chia thanh nim nhém nhé chinh dua vao cic mién va motip hoat h6éa khac nhau cta
ching. JAK3 can cho viéc tao tin hiéu thy thé typ I ma sr dung chudi gamma
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chung (yc).

Trai v6i cac biéu hién trong d6i phd bién ciia JAK1, JAK2 va Tyk2, JAK3
duoc bidu hién chi yéu trong dong méau nhu céc té bao NK, & bao T va té bao B va
t& bao bidu mé rudt. JAK3 hoat dong chirc ning trong truyén tin hidu va twong tic
v6i cac thanh vién ciia ho STAT (truyén tin hiéu va hoat héa phién m4). JAK3 tham
gia vao viéc truyén tin hiéu nhd thu thé ma sir dung cic chudi gamma chung (yc)
ctia ho thu thé xytokin typ I (vi dy, IL-2R, IL-4R, IL-7R, IL-9R, IL-15R, va IL-21R
). Céac dot bién cia JAK3 din dén viéc suy gidm mién dich két hop trim trong
(SCID). Céc con chudt ma khéng biéu hién JAK3 c6 té bao T va té bao B khong
dap tng v6i nhiéu xytokin.

Do JAK3 14 cin thiét cho sy phat trién t& bao mién dich, JAK3 huéng dich
c6 thé 13 mot chién luge hitu ich d tao ra nhém thubc e ché mién dich mé&i. Hon
nira, khong gibng nhu cac JAK khac, JAK3 duoc biéu hién chi yéu & cac té bao tao
mau, do d6 chét tc ché JAK3 dic hiéu nén cb tac dung chinh x4c trén céc té bao
mién dich va dj tat tinh trang t6i thidu. Viéc chon loc chét rc ché JAK3 ciing s& c6
loi hon so vdi cac thudc e ché mién dich str dung réng rai hién nay, ma cé dich
phong pha va céc tc dung phu khac nhau. Chét trc ché JAK3 c6 thé hitu ich trong
viéc diéu tri c4c bénh ty mién dich, dic biét 13 cac bénh ly trong d6 thu thé xytokin
diic biét ¢ vai trd truc tiép dbi v6i viee gy bénh. Vi du, di biét viéc tao tin hidu
théng qua thu thé IL-15 13 quan trong trong su phat trién ciia bénh viém khép dang
thip, va cac thu thé IL-4 va IL-9 dong vai trd trong su phat trién cac dap tmg di
ung.

Té bao giét ty nhién, ngoai hach, kiéu miii (NK)/u lympho té bao T (NKCL)
13 bénh 4c tinh tién trién véi tién luong x4u trong do, thong thudng, chit truyén tin
hiéu va hoat héa qua trinh phién ma 3 (STAT3) dugc hoat hda co dinh va gy ung
thu. Da chimg minh dugc ring su hoat STAT3 chii yéu 13 két qua ciia qua trinh
phosphoryl héa cdu Janus kinaza 3 (JAK3) co dinh trén tyrosin 980, nhu quan sat
dugc & ba trong s6 bon dong té bao NKCL thir nghiém va & 20 trong s6 23 miu
khéi u NKCL. Trong mét trong sb cac dong té bao va trong 4 trong s6 19 mau khdi
u nguyén phat NKCL nay, su hoat héa JAK3 co dinh lién quan dén su dot bién thu
dugc (A573V hodc V722I) trong mién JAK3 pseudokinaza. Ngoai ra, da thiy ring
viéc hoat héa co dinh qué trinh JAK3/STAT3 c6 vai trd quan trong trong su ting
trudng va sdng s6t ciia té bao NKCL va trong cac kiéu hinh x4m 14n. That vy, su
tang trudng cua t& bio NKCL dugc chim lai in vitro bang cach huéng dich JAK3
b?mg cac chét @rc ché héa hoc hodc cac ARN can thi€p nho. Trong mo hinh chudt
ghép NKCL ciia ngudi, sy phat trién ctiia khdi u d3 giam duoc déng ké nhd chét tc
ché JAK3. Do d6, su hoat hoa co dinh JAK3, c6 thé 1a két qua ciia dot bién hoat
héa JAK3, 12 mot ddc diém thuong xuyén cia NKCL dé né c6 thé 1a dich diéu tri.
kinaza
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Céc hop chét theo sang ché 13 chét (e ché hoat tinh JAK3 kinaza va hitu ich
trong viéc diéu tri cac ri loan lién quan dén hoat tinh JAK3 khéng thich hop, dic
biét 13 trong viéc diéu tri va ngin ngira tinh trang bénh 1y gy ra béi JAK3. Céac tinh
trang bénh 1y nhu viy bao gdm bénh viém da khép dang thép, bénh vay nén va su
dao thai co quan cdy ghép, u bach huyét va mot sb ung thu rén.

Duoc pham, thanh phén va viéc ding

Nhim muc dich diéu tri ctia hop chét theo sang ché, bao gdm hop chit c6
cong thirc (I), hodc cac mudi duge dung, cac solvat, N-oxit, tién dugc chét, hodc
cac chét ddng phan ciia ching, cic hop chit nay dugc ding véi lwgng hitu higu 6
tac dung diéu tri mot minh hodc dudi dang mot phé‘m cua duoc phém. Do @6, sang
ché dé xuit dugc phdm, bao gdm it nhat mot hop chét theo sang ché, bao gbm it
nhit mot hop chét c6 cong thic (I), cac mudi duoc dung va/hoic cac solvat cia
ching, va mot hoic nhiéu dugc dung chit mang, chét pha lodng, chat bd trg hoic
cac t4 duoc. Ngoai ra, cac hop chit nay va dugc phdm dugc dung riéng biét hodc
két hop véi mot hodc nhidu tic nhan tri liéu bd sung. Phuong phép ding cac hop
chét va dugc phim nay bao gdm, nhung khéng chi giéi han &, ding qua tinh mach,
ngui, ding qua dudng miéng, ding qua truc trang, dung ngoai dudng tiéu hoda,
ding trong tinh dich, ding dudi da, ding trong co, diing qua miii, ding qua biéu bi,
ding khu tri, ding qua mét, ding qua khoang miéng, ding qua khi quéan, ding qua
phé quan, ding dudi ludi hodc ding trong mét. Hop chit theo sang ché duoc ding
theo dang bao ché dugc phdm- da biét bao gdm vién nén, vién nang hoic cdn ngot
dé ding qua dudong miéng, thudc dan dé ding qua truc tring, dung dich v6 tring
hoc dich huyén phu & ding ngoai dudng tiéu héa hoic ding trong co, nude thom,
gel, thubc m& hoic kem bdi dé ding khu trd, va cac dang bao ché twong tu.

Luong hitu hiéu c6 tic dung diéu tri s& thay ddi tuy thudc vio, trong sb
nhiing cai khéc, bénh dugc chi dinh, mirc nghiém trong cda bénh, do tudi va stc
khoée twong ddi cta dbi trong, mirc hiéu nghiém cua hop chit dugc dung, kiéu
ding va viéc diéu tri mong mudn. Liéu lugng cin thiét ciing s& thay dbi tiry thude
vao kiéu dung, tinh trang bénh 1y cu thé cin dugc didu tri va hiéu qua mong mudn.

Dang mudi dugc dung bao gém cac mubi duge dung axit/anion hodc
bazo/cation. Cic mudi axit/anion dugc dung bao gdm cic mubdi axetat,
benzensulfonat, benzoat, bicacbonat, bitartrat, bromua, canxi edetat, camsylat,
cacbonat, clorua, xitrat, dihydroclorua, edetat, edisylat, estolat, esylat, fumarat,
glyxeptat, gluconat, glutamat, glycolylarsanilat, hexylresorxinat, hydrobromua,
hydroclorua, hydroxynaphthoat, iodua, isethionat, lactat, lactobionat, malat, maleat,
malonat, mandelat, mesylat, metylsulfat, mucat, napsylat, nitrat, pamoat,
pantothenat, phosphat/diphosphat, polygalacturonat, salixilat, stearat, subaxetat,
suxinat, sulfat, hydrosulfat, tannat, tartrat, teoclat, tosylat, va triethiodua. Cac mubi
bazo/cation dugc dung bao gém cac mubi natri, kali, canxi, magie, dietanolamin,
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N-metyl-D-glucamin, L-lysin, L- argmln amoni, etanolamin, piperazin va
trietanolamin.

Mubi axit dugc dung dugc tao ra béng cach cho dang bazo tu do cua hgp
chat c6 cong thirc (I) phan Umg véi axit v6 co hodc hitu co thich hop bao gdm,
nhung khong chi gidi han &, axit bromhydic, clohydric, sulfuric, nitric, phosphoric,
sucxinic, maleic, formic, axetic, propionic, fumaric, xitric, tartric, lactic, benzoic,
salixylic, glutamic, aspartic, p-toluenulfonic, benzensulfonic, metansulfonic,
etansulfonic, naphtalensulfonic nhu 2-naphtalensulfonic, hodc hexanoic. Mudi cong
axit dugc dung cua hop chéit ¢6 cong thic (I) céd thé bao gém hoidc 1a, vi du,
hydrobromua, hydroclorua, sulfat, nitrat, phosphat, suxinat, maleat, formarat,
axetat, propionat, fumarat, xitrat, tartrat, lactat, benzoat, salixilat, glutamat,
aspartat,  p-toluensulfonat, benzensulfonat, metansulfonat, etansulfonat,
naphtalensulfonat (vi dy, 2- naphtalensulfonat) hodc hexanoat. |

Dang axit tr do hodc bazo tu do cla horp chét theo sang ché cé the dugc
diéu ché 1an luot tir dang mubi cong axit hodic mudi cong bazo twong tmg. Vi du vé
hop chét theo sang ché & dang mudi cong axit c6 thé duoc chuyén héa thanh dang
bazo tu do tuong tmg bing cich xir Iy bing bazo thich hop (vi du, dung dich amoni
hydroxit, natri hydroxit, va cadc dung dich tuong tur). Hop chét theo sang ché & dang
mudi cong bazo c6 thé dugc chuyén héa thanh axit tr do twong tmg bang cach xir
1y bang axit thich hop (vi du, axit clohydric, v.v.).

Din xuét tién dugc chit ciia hop chét theo sang ché c6 thé duoc didu ché
bing cac phuong phap di biét dbi véi ngudi c6 hidu biét trung binh trong linh vyc
k¢ thuat nay (vi du, chi tiét hon c6 thé xem trong Saulnier et al, Bioorg. Med.
Chem. Letters, 1994, 4, 1985; toan bo ndi dung tai liéu nay dugc dua vao ban mo ta
bang cach vién dan).

Din xuit bao vé ciia hop chét theo sang ché c6 thé dugc didu ché bang cic
phuong phap di biét ddi v6i ngudi c6 hidu biét trung binh trong linh virc k§ thuit
nay. Phan mo ta chi tiét vé cac ky thuat c6 thé 4p dung cho viéc tao ra nhém bao vé
va viéc loai bé ching c6 thé tim dugc trong T. W. Greene, "Protecting Groups in
Organic Chemistry," 4n ban 1an thir 3, John Wiley and Sons, Inc., 1999, toan b ndi
dung tai liéu ndy duoc dua vao ban md ta bang cach vién din. Hop chét theo sang
ché c6 thé dugc diéu ché duéi dang cac chit ddng phan 1ap thé riéng biét ciia ching
bing cach cho hdn hop raxemic chira hop chit ndy phan tmg vé6i chit dung giai
quang hoat dé tao ra mot cip hop chat ddng phan khong d6i quang, tach cac chit
ddng phan khong dbi quang nay va thu hdi cac chit ddng phan quang dbi anh tinh
khiét. Su dung gidi chit ddng phan ddi anh c6 thé dugc thuc hién bing cach st
dung din xut ddng phan khéng d6i quang cong héa tri ciia hop chét theo sang ché,
hoic bing cach sir dung cac phirc hop khong phan ly (vi du, cic mubi tinh thé ddng
phan khéng dbi quang). Céc chit déng phan khong d6i quang c6 cac dic tinh vat 1y
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riéng (vi du, diém néng chay, diém sbi, kha ning hoa tan, tinh phan tmg, v.v.) va c6
- thé dugc tach mot cach d& dang bing cach tin dung tinh khéng giéng nhau ny.
Céc chét ddng phan khéng d6i quang c6 thé duoc tach bang sic ky, hodc bing k¥
thuat tach/dung giai dua vao sy khac nhau vé kha ning hoa tan. Chét ddng phéan dbi
anh tinh khiét quang sau d6 duogc thu hdi, ciing v6i chét tach, bang phuong tién
thuc té bat ky ma khong gy ra raxemic héa. Phdn moé ta chi tiét hon nita vé céc k¥
thuat c6 thé ap dung cho sur dung giai chit ddng phan 1ap thé ctia hop chét tir hdn
hop raxemic cia ching c6 thé tim thdy trong Jean Jacques, Andre Collet and
Samuel H. Wilen, "Enantiomers, Racemates and Resolutions," John Wiley And
Sons, Inc., 1981, toan by ndi dung cua tai li€éu nay duoc dua vao ban mé ta bing
céch vién dan.

Chét mang, chét pha loang, chét bd tro, hodc ta duge dugc dung thich hgp
dé sir dung trong dugc phim _theo sang ché bao gdbm vién nén (vién nén bao) dugc
Jam tir, vi duy, colidon hodc sen lic, gém arabic, bdt talc, titan dioxit hoéc' duong,
vién nang (gelatin), dung dich (nudc hodc dung dich nuéc etanol), sird chira hoat
chit, nhii twrong hodc bot hit (chira cic sacarit khac nhau nhu lactoza hoic glucoza,

mubi va hdn hop chira c4c t4 dugc ndy véi nhau) va khi dung (dung dich hit chira
~ chét ddy hoic khong chira chét day).

Céc ta duge ma c6 thé duoc sir dung bao gém, vi dy, nuéc, dung méi hitu
co dugc dung nhu parafin (vi du, ph?in cit ddu mo), dau thyc vat (vi du, dau lac
hodc hat ving), rugu don chiic hodc da chirc (vi dy, etanol hodc glyxerol), chét
mang nhu bdt vo co tr nhién (vi du, cao lanh, dét sét, bot talc, d4 phén), bot vo co
téng hop (vi du, axit silixic phén tdn cao va silicat), duong (vi du, dudng mia,
lactoza va glucoza), chét tao nhii tuong (vi duy, lignin, dich 16ng sulphit da s dung,
metylxenluloza, tinh bdt va polyvinylpyrolidon) va chét boi tron (vi du, magie
stearat, bot talc, axit stearic va natri lauryl sulphat). »

Hop chét c6 cong thirc (I) c6 thé dugc diéu ché theo nhiéu phwong phap,
mdt s phuong phap trong sb cac phuong phap nay 12 da biét trong linh vuc ndy. Vi
du, cac phuong phap dugc dé cop trong cong bd don qubc té s6 W02011/060295
(dugc dwa vao vao ban mo ta ndy bang cach vién din) c6 thé duoc sir dung, véi cac
cai bién thich hop, dé didu ché hop chit theo sang ché nay. Cac phuong phéap dugc
ldy 1am vi du d& diéu ché hop chét theo sang ché theo sang ché, bao gbm trong
phan Vi du sau. _

Theo mét s& phuong 4n thuc hién, hop chét c6 cong thire (I) duoc diéu ché
bang céach: (a) tuy ¥ chuyén héa hop chét theo sang ché thanh mubi duoc dung; (b)
tuy ¥ chuyén héa dang mubi ciia hop chét theo sang ché thanh dang khong phai 13
mubi; (c) tuy ¥ chuyén héa dang khéng oxy hda ciia hop chét theo sang ché thanh
N-oxit duoc dung; (d) tuy ¥ phin giai chit ddng phan riéng biét ciia hop chét theo
sang ché tir hdn hop clia cac chat ddng phan; (e) tuy ¥ chuyén héa hop chét khong

-36-



25607

duoc din xuét theo sang ché thanh chit d4n xuét tién dugc duoc dung; va (f) tuy ¥
chuyén héa din xuét tién duoc chét cia hop chét theo sang ché thanh dang khong
dugc din xuét cia né.

NOi dung cua toan bd céc patent, don da cong bd va cac tai liéu vién din
trong d6 déu dugc dua vao ban mo ta béng cach vién dan.

Vi du thue hién sdng ché

Sang ché nay dugc minh hoa thém bing cac vi du sau minh hoa cho quy
trinh diéu ché hop chét c6 cong thirc (I) theo sang ché. Céc vi du ndy chi nhim muc
dich minh hoa va khéng du dinh va ciing khong nén hiéu 1a gi6¢i han pham vi cia
séng ché theo cach bit ky. Nguoi ¢ hiéu biét trung binh trong linh vuc niy s& hiéu
ring céc thay ddi va cac cai bién c6 thé dugc thuc hién ma khong lam thay d6i
pham vi ctia sang ché.

Cong hudng tir hat nhan (NMR) va phd phan tich phd khéi (MS) thu duoc
d6i v6i hop chét duoc mé ta trong cac vi du dudi ddy va cac hop chat theo sang ché
13 phu hop véi cong hudng tir hat nhan (NMR) va phd phén tich phd khéi (MS) cuiia
cac hop chit c6 cong thirc trong ban md ta nay.

Phuong phép sic k¥ 16ng- phan tich phd khéi (LC-MS):

1. Cac miu duoc chay trén hé Agilent Technologies 6120 MSD véi cot pha dao
Zorbax Eclipse XDB-C18 (3,5 um) (4,6 x 50 mm) chay & nhiét 49 trong phong véi
tbc d6 dong 1a 1,5mL/phut.

2. Pha ddng str dung dung mdi A (nudc/0,1% axit formic) va dung méi B
(axetonitril/0,1% axit formic): 95 %/5% dén 0%/100% (A/B) trong 5 phit.

3. Phd khéi (m/z) duoc ghi lai bang cach str dung phun dién ion hoa (ESI).

4. Dit lidu ion hoéa dugc 1am tron dén sé nguyén gin nhit.

Phd proton NMR:

Trir khi ¢6 quy dinh khéc, tit ca phé 1H NMR duoc chay trén Varian dong
Mercury 300 MHz hoic Bruker 500MHz. T4t ca cac proton quan sat dugc bao céo
theo trudng thip phin triéu (ppm) tir tetrametylsilan bing cach sir dung céc tir viét
tit thong thudng dé chi dinh cac dinh chinh: vi du, s (don), d (d6i), t (ba), q (bdn),
m (nhiéu) va br (rong).

Hop chét trung gian 1: 1-(2-(2-Metoxy-5-nitrophenylamino)pyrimidin-4-yl)-3-
metyl-1H-pyrazol-4-carbaldehyt

Phuong phap A
-N
HN-N
.CHO Nﬂ\ ¢ Nﬁ\
HN N |
MeO )Nl\/j\ NaH HNJ\\N cl CHO HN)%N NN
+ SNl T - .. MeO —_— —
D THF : DMF (1:1) MeO
NO, oo NaH CHO
N02 NOz

Buéce 1
Hop chét trung gian 1
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Budce 1:
Dung dich chira N-(2-metoxy-5-nitrophenyl)formamit (0,30 g, 1,53mmol) trong
4mL hdn hop THF va DMF (1:1) duoc bd sung 122,4 mg NaH (60%, 3,06mmol) &
0°C. N-Formamit duoc diéu ché tir 2-metoxy-5-nitroanilin bang axit formic bang
~ quy trinh d3 biét dugc mo ta trong don qudc té s6 PCT 2006102642. Huyén phu
dic thu dugc duoc 1am 4m dén nhiét d6 trong phong va dugc khudy trong 30 phut
va 1am lanh lai &n 0°C. Hdn hop thu dugc dugc bd sung dung dich 4-clo-2-
(metylsulfonyl)pyrimidin (0,35 g, 1,84mmol) trong 2mL hén hop THF vd DMF
(1:1). 2-(Metylsulfonyl)pyrimidin dwgc tng hop bang cach sir dung mCPBA hoic
Oxone® 14n luot bing cac phwong phap di biét duoc mé ta trong don qubc té sb
PCT 2007117465 va don qubc té sé PCT 2007023105. Hon hop nay dugc khudy
trong 30 phit & 0°C. Nudc lanh va 3mL nudc NaOH 1N dugc bd sung dé tao ra
chét rin. Hon hop nay duoc khudy trong 30 phat & nhiét d6 trong phong. Chét rin
thu duge duge thu gom bing cach loc, dugc rira bing nudce va sau d6 duoc 1am kho
bing chan khéng dé tao ra 4-clo-N-(2-metoxy-5-nitrophenyl)pyrimidin-2-amin &
dang chét rin mau vang (0,40 g, hiéu suit 88%); MS (ESI) m/z 281 [M+H]".
Buéce 2:
Dung dich chtta 3-metyl-1H-pyrazol-4-carbaldehyt (59,0 mg, 0,53mmol) trong
2mL DMF dugc bd sung 28,6 mg NaH (60%, 0,72mmol) & 0°C. Huyén phi dic thu
dugc duge khudy & nhiét do trong phong trong 30 phut va sau d6 dugc 1am lanh
dén 0°C. Hén hop thu dwgc duge bd sung dung dich chira hop chét trung gian néu
trén (0,10 g, 0,36mmol) trong DMF (1mL). Hon hop ndy dugc 1am néng & 60°C
trong 30 phut va duoc 1am ngudi bing MeOH. Dung mdi dugc loai bé trong chan
khong. Nuée lanh duge bd sung va phﬁn két tha rin dugc loc dé tao ra hop chit
trung gian mong mubn 1 & dang chét rin mau vang (0,11 g, hiéu suit 87%); MS
(ESI) m/z 355,2 [M+H]".

Phuong phap B
’ N
NH N
MeO i /“\/j\ PAOA HNJ\\N N
N -
+ CI7 N7 NN MeO =
NO, = CHO

CHO | NO,

Hop chét trung gian 1
1-(2-clopyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt (130 mg, 0,59mmol)
duoc bd sung vao hdn hop chira 2-metoxy-5-nitroanilin (88,6 mg, 0,53mmol),
Pd(OAc), (6,5mmol, 0,029mmol), (+)-2,2"-bis(diphenylphosphin)-1,1'-binaphtalen
(BINAP, 36,5 mg, 0,059mmol), K,CO; (161,8 mg, 1,17mmol) trong 10mL 1,4-
dioxan (dugc loai khi trong 20 phut truée khi st dung). 1-(2-clopyrimidin-4-yl)-3-
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metyl-1H-pyrazol-4-carbaldehyt duoc didu ché bing quy trinh di biét nhu duoc md
ta trong céng bd don qudc té€ s6 WO 2013/109882 Al.

Hdn hop thu duge duge khudy & 100°C trong 5 gid va sau d6 dugc cd trong chan
khong. Nudc lanh duge bd sung va chét rin két tta dugc thu gom b?mg cach loc,
dugc rira bing DCM (5mL) va dugc 1am kho @ tao ra hop chét trung gian mong
mudn 1 & dang chit rin mau vang (0,13 g, hiéu suit 65%); MS (ESI) m/z 355,4
[M+H]". .

Hop chit trung gian 2: 3-metyl-1-(2-(3-nitrophenylamino)pyrimidin-4-yl)-1H-
pyrazol-4-carbaldehyt

B?mg cach str dung N-(3-nitrophenyl)formamit, hop chit trung gian 2 duoc diéu
ché nhu duoc mb ta trong phuong phap A; MS (ESI) m/z 325,2 [M+H]".

Hop chét trung gian 3: 3-metyl-1-(2-(3-metyl-5-nitrophenylamino)pyrimidin-4-y1)-
1H-pyrazol-4-carbaldehyt _ '

Bing cach sir dung N-(3-metyl-5-nitrophenyl)formamit, hop chét trung gian 3 dugc
diéu ché nhu dugc mod ta trong phuong phap A; MS (ESI) m/z 339,1 [M+H]".

Hop chit trung gian 4:  3-isopropyl-1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)-5-metylpyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bang cach st dung N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit va 3-
isopropyl-1H-pyrazol-4-carbdldehyt, hop chit trung gian 4 dugc didu ché nhu duoc
m0 ta trong phuong phép A; MS (ESI) m/z 482. [M+H]".

Hop chét trung gian 5: 1-(2-(2-metoxy-5-nitrophenylamino)-5-metylpyrimidin-4-
yl)-3-metyl-1H-pyrazol-4-carbaldehyt |

‘Bing céach sir dung 2-metoxy-5-nitroanilin va 1Q(2-clo-5-metylpyrimidin-4-y1)-3-
metyl-1H-pyrazol-4-carbaldehyt, hop chit trung gian 5 dugc didu ché nhu dugc mé
ta trong phuong phép B; MS (ESI) m/z 369,1 [M+H]".

Hop chit trung gian 6: N—(Z-metoXy—S—nitrophenyl)u4-(3-metyl-lH-pyrazol-l-
yl)pyrimidin-2-amin

Bing cach sir dung 3-metyl-1H-pyrazol, hop chét trung gian 6 dugc diéu ché nhu
dugc md ta trong phuong phip A; MS (ESI) m/z 327,1 [M+H]".

Hop chét trung gian 7: 3-metyl-1-(5-metyl-2-(3-metyl-5-
nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach st dung 3-metyl-5-nitroanilin v 1-(2-clo-5-metylpyrimidin-4-y1)-3-
metyl-1H-pyrazol-4-carbaldehyt, hop chit trung gian 7 dugc didu ché nhu dugc méb
ta trong phuong phap B; MS (ESI) m/z 353,1 [M+H]".

Hop chét trung gian 8: 1-(2-(2-metoxy-5-nitrophenylamino)-5-metylpyrimidin-4-
yl)-1H-pyrazol-4-carbaldehyt

Bing céach sir dung 2-metoxy-5-nitroanilin va 1-(2-clo-5-metylpyrimidin-4-yl)-1H-
pyrazol-4-carbaldehyt, hop chit trung gian 8 duoc diéu ché nhu dugc mé ta trong
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phuong phap B; MS (ESI) m/z 355,1 [M+H]".

Hop chét trung gian 9: 1-(2-(4-flo-3-nitrophenylamino)pyrimidin-4-yl)-3-metyl-
1H-pyrazol-4-carbaldehyt _

Bing cach st dung 4-flo-3-nitroanilin va 1-(2-clopyrimidin-4-yl)-3-metyl-1H-
pyrazol-4-carbaldehyt, hop chét trung gian 9 dugc didu ché nhu duoc mé ta trong
phuong phap B; MS (ESI) m/z 343,1 [M+H]".

Hop chét trung gian 10: 3-metyl-1-(2-(4-morpholino-3-
nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Dung dich chtra hop chét trung gian 9 (200 mg, 0,59mmol), DIPEA (0,20mL,
1,17mmol) trong DMAA (10mL) dugc bd sung morpholin (0,076mL, 0,88mmol).
" Hon hop phan tng dugc 1am néng dén 80°C trong 2 gid. Dung mdi dugc loai bo
trong chan khéng va hdn hop nay duge chiét bing DCM. Hdn hop thd duge tinh
- ché bing sic ky cot (0 dén 5% MeOH trong DCM) dé tao ra hop chit trung gian
mong mudn dudi dang cht rin mau dé (220,2 mg, hiéu sut 92%); MS (ESI) m/z
410,2 [M+H]".

Hop chét trung gian 11: 1-(2-(4-(4-axetylpiperazin-1-yl)-3-
~ nitrophenylamino)pyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing céch sir dung 1-(piperazin-1-yl)etanon, hop chit trung gian 11 dugc didu ché
nhu dugc mo ta trong quy trinh diéu ché hop chét trung gian 10; MS (ESI) m/z
451,2 [M+HT". |

Hop chét trung gian 12: 1-(2-(4-flo-2-metoxy-5-nitrophenylamino)pyrimidin-4-yl)-
3-metyl-1H-pyrazol-4-carbaldehyt

Bing cach st dung 4-flo-2-metoxy-5-nitroanilin va 1-(2-clopyrimidin-4-y1)-3-
metyl-1H-pyrazol-4-carbaldehyt, hop chét trung gian 12 dwoc diéu ché nhu duogc
mo ta trong phuong phép B; MS (ESI) m/z 373,1 [M+H]".

Hop chét trung gian 13: 1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chit trung gian 12, hop chét trung gian 13 dugc diéu ché
nhu dugc mo ta trong quy trinh diéu ché hop chit trung gian 10; MS (ESI) m/z
4402 [M+H]".

Hop chét trung gian 14: 1-(2-(4-((2-(dimetylamino)etyl)(metyl)amjno)-Z-metoxy-5-
nitrophenylamino)pyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing céach sir dung hop chit trung gian 12, hop chit trung gian 14 dugc diéu ché
nhu dugc md ta trong quy trinh diéu ché hop chét trung gian 10; MS (ESI) m/z
4552 [M+H]".

Hop «chit trung gian 15  1-(2-(2-metoxy-4-(4-metylpiperazin-1-yl)-5-
nitrophenylamino)pyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing céch sir dung hop chit trung gian 12, hop chit trung gian 15 dugc didu ché
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nhu dugc md ta trong quy trinh didu ché hop chét trung gian 10; MS (ESI) m/z
453,2 [M+H]".

Hop chat trung gian 16: 1-(2-(2-metoxy-5-nitro-4-(piperidin-1-
yl)phenylamino)pyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing cach str dung hop chit trung gian 12, hop chét trung gian 16 duoc diéu ché
nhu dugc md ta trong quy trinh diéu ché hop chit trung gian 10; MS (ESI) m/z
438,2 [M+H]".

Hop chit trung gian 17: 1-(2-(4-flo-2-metoxy-5-nitrophenylamino)-5-
metylpyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach st dung 4-flo-2-metoxy-5-nitroanilin va 1-(2-clo-5-metylpyrimidin-4-
yl)-1H-pyrazol-4-carbaldehyt, hop chét trung gian 17 duoc diéu ché nhu duoc mé
ta trong phuong phap B; MS (ESI) m/z 373,1 [M+H]".

Hop chit trung gian 18: 1-(2-(2-metoxy-4-morpholino-5-nitrophenylamino)-5-
metylpyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chét trung gian 17, hop chit trung gian 18 duoc didu ché
- nhu dugc md ti trong quy trinh diéu ché hop chét trung gian 10; MS (ESI) m/z
440,2 [M+H]".

Hop chit trung gian 19:  1-(2-(4-flo-2-metoxy-5-nitrophenylamino)-5-
metylpyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing cach sir dung 4-flo-2-metoxy-5-nitroanilin va 1-(2-clo-5-metylpyrimidin-4-
y1)-3-metyl-1H-pyrazol-4-carbaldehyt, hop chét trung gian 19 dugc diéu ché nhu
dugc md ta trong phuong phap B; MS (ESI) m/z 387,1 [M+H]".

Hop chét trung gian 20: 1-(2-(2-metoxy-4-morpholino-5-nitrophenylamino)-5-
metylpyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chét trung gian 19, hop chit trung gian 20 dugc didu ché
nhu dugc md ta trong quy trinh diéu ché hop chét trung gian 10; MS (ESI) m/z
4542 [M+H]".

Hop chit trung gian 21:  1-(2-(2-metoxy-4-(4-metylpiperazin-1-yl)-5-
nitrophenylamino)-5-metylpyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chét trung gian 19, hop chit trung gian 21 dugc diéu ché
nhu duge mé ta trong quy trinh diéu ché hop chét trung gian 10; MS (ESI) m/z
467,2 [M+H]".

Hop chit trung gian 22: 1-(2-(2-metoxy-5-nitro-4-(piperidin-1- yl)phenylammo) 5-
metylpyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing cach str dung hop chit trung gian 19, hop chit trung gian 22 dugc diéu ché
nhu dugc md ta trong quy trinh diéu ché hop chit trung gian 10; MS (ESI) m/z
4522 [M+H]".

Hop chéit trung gian 23: 1-(2-(4-((2-(dimetylamino)etyl)(metyl)amino)-2-metoxy-5-
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nitrophenylamino)-5-metylpyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chét trung gian 19, hop chét trung gian 23 duoc diéu ché
nhu duoc md ta trong quy trinh didu ché hop chét trung gian 10; MS (ESI) m/z
469.2 [M+H]".

Hop «chit trung gian 24:  1-(2-(2-metoxy-4-(4-metylpiperazin-1-yl)-5-
nitrophenylamino)-5-metylpyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing céach sir dung hop chét trung gian 17, hop chéit trung gian 24 dugc diéu ché
nhu duoc md ta trong quy trinh diéu ché hop chét trung gian 10; MS (ESI) m/z
4532 [M+H]".

Hop chét trung gian 25: 1-(2-(4-flo-2- metoxy—5-n1tropheny1am1n0)pyr1m1d1n—4 yl)-

1H-pyrazol-4-carbaldehyt

Bang cach st dung 4-flo- 2-metoxy—5-.nitroanilin va 1-(2-clopyrimidin-4-yl)-1H-
pyrazol-4-carbaldehyt, hop chit trung gian 25 duoc diéu ché nhu duoc mo ta trong
~ phuong phép B; MS (ESI) m/z 359,1 [M+H]".

Hop chét trung gian . 26: 1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing céach sir dung hop chét trung gian 25, hop chit trung gian 26 dugc diéu ché
nhu dugc md ta trong quy trinh didu ché hop chat trung gian 10; MS (ESI) m/z
426,1 [M+H]".

Hop chit trung gian 27: 1-(2-(4-(4-axetylpiperazin-1-yl)-2-metoxy-5-
nitrophenylamino)-5-metylpyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing céch sir dung hop chét trung gian 17, hop chéit trung gian 27 dugc diéu ché
nhu duoc md ta trong quy trinh diéu ché hop chit trung gian 10; MS (ESI) m/z
481,2 [M+H]".

Hop chit trung gian 28: 1-(2-(4-(dimetylamino)-2-metoxy-5-
nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing céach sir dung hop chét trung gian 25, hop chit trung gian 28 dugc didu ché
nhu dugc md ta trong quy trinh didu ché hop chit trung gian 10; MS (ESI) m/z
384,1 [M+H]".

Hop chit trung gian 29:  1-(2-(2-metoxy-5-nitro-4-(1,4-oxazepan-4-
yl)phenylamino)-5-metylpyrimidin-4-yl)- 1 H-pyrazol-4-carbaldehyt

Bing céch sir dung hop chét trung gian 17, hop chit trung gian 29 dugc diéu ché
nhu duoc md ta trong quy trinh diéu ché hop chit trung gian 10; MS (ESI) m/z
4542 [M+H]".

Hop chit trung gian 30: 1-(2-(2-metoxy-4-(4-metyl-1,4-diazepan-1-yl)-5-
nitrophenylamino)-5-metylpyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chét trung gian 17, hop chét trung gian 30 duoc diéu ché
nhur dugc md ta trong quy trinh diéu ché hop chit trung gian 10; MS (ESI) m/z
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4672 [M+H]".

Hop chét trung gian 31: 1-(2-(4-((2-(dimetylamino)etyl)(metyl)amino)-2-metoxy-5-
nitrophenylamino)-5-metylpyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach str dung hop chét trung gian 17, hop chét trung gian 31 dugc diéu ché
nhu dugc md ta trong quy trinh diéu ché hop chét trung gian 10; MS (ESI) m/z
4552 [M+H]".

Hop chét trung gian 32:  1-(2-(4-flo-2-metoxy-5-nitrophenylamino)-5-
metylpyrimidin-4-yl)-4-metyl-1H-pyrol-3-carbaldehyt

Bing cach sir dung 4-flo-2-metoxy-5-nitroanilin va 1-(2-clo-5-metylpyrimidin-4-
yl)-4-metyl-1H-pyrol-3-carbaldehyt, hop chit trung gian 32 dugc diu che nhu
dugc md ta trong phuong phap B; MS (ESI) m/z 386,1 [M+H]".

Hop chét trung gian 33: 1-(2-(2-metoxy-4-morpholino-5-nitrophenylamino)-5-
metylpyrimidin-4-yl)-4-metyl-1H-pyrol-3-carbaldehyt

Bing céch sir dung hop chét trung gian 32, hop chét trung gian 33 dugc diéu ché
nhu dugc md ta trong quy trinh diéu ché hop chit trung gian 10; MS (ESI) m/z
4552 [M+H]".

Hop chit trung gian 34: 1-(5-clo-2-(4-flo-2-metoxy-5-nitrophenylamino)pyrimidin-
4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing cach sir dung 4-flo-2-metoxy-5-nitroanilin va 1-(2,5-diclopyrimidin-4-yl)-3-
metyl-1H-pyrazol-4-carbaldehyt, hop chit trung gian 34 dugc didu ché nhu duoc
mo ta trong phuong phap B; MS (ESI) m/z 407,1 [M+H]".

Hop chét trung gian 35: 1-(5-clo-2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing cach str dung hop chat trung gian 34, hop chit trung gian 35 dugc didu ché
nhu dugc moé td trong quy mnh didu ché hop chét trung gian 10; MS (ESI) m/z
474,1 [M+H]".

Hop chidt trung gian 36:  1-(2-(2-metoxy-5-nitro-4-(1H-pyrazol-1-
yl)phenylamino)pyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt
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hop chat trung gian 12 hop chat trung gian 36

Dung dich chtra hop chét trung gian 12 (350 mg, 0,94mmol), pyrazol (96,0 mg,
1,41lmmol) trong DMAA (10mL) dugc bd sung xesi cacbonat (612,5 mg,
1,88mmol). Hon hop phan tmg dugc 1am néng & 80°C trong 16 gid. Dung méi
duoc loai bé trong chan khong va hdn hop nay dugc chiét bing DCM. Hén hop thd
duoc tinh ché bing sic ky cot (0 dén 5% MeOH trong DCM) dé tao ra hop chit
trung gian 36 dudi dang chit rin mau d6 (315,9 mg, hiéu sudt 80%); MS (ESI) m/z
421,1 [M+H]". |

Hop chit trung gian 37: 1-(5-clo-2-(2-metoxy-4-(4-metylpiperazin-1-yl)-5-
nitrophenylamino)pyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chit trung gian 34, hop chét trung gian 37 dugc diéu ché
nhu dugc m6 ta trong quy trinh diéu ché hop chét trung gian 10; MS (ESI) m/z
4872 [M+H]". '

Hop chét | trung gian 38: 3-xyclopropyl-1-(2-(4-flo-2-metoxy-5-
nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach st dung 4-flo-2-metoxy-5-nitroanilin va 1-(2-clopyrimidin-4-yl)-3-
xyclopropyl-1H-pyrazol-4-carbaldehyt, hop chét trung gian 38 dugc diéu ché nhu
dugc md ta trong phuong phap B; MS (ESI) m/z 399,1 [M+H]".

Hop chat trung gian 39: 3-xyclopropyl-1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach str dung hop chit trung gian 38, hop chét trung gian 39 dugc diéu ché
nhu dugc mo ta trong quy trinh didu ché hop chit trung gian 10; MS (ESI) m/z
466,2 [M+H]".

Hop chit trung gian 40: N-(3-(1-metyl-1H-pyrazol-4-yl)-5-nitrophenyl)formamit
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Hop chét trung gian 40

Budce 1:

Dung dich chta 5-bromo-1,3-dinitrobenzen (0,25 g, 1,0lmmol) trong 10mL
dimetoxyetan duoc bd sung axit 1-metyl-1H-pyrazol-4-boronic (0,14 g, 1,11mmol),
[1,1'-Bis(diphenylphosphin)feroxen] diclopaladi(Il) (41 mg, 0,05mmol) va 1M
Na,COj; (2,5mL). Hon hop phan tmg duoc 1am néng & 80°C trong 16 gir. Hén hop
phan tng dugc pha lodng bing etyl axetat, duoc rira bing dung dich NaHCO; bao
hoa, nuédc muéi, dugc 1am khé trén Na,SO,4, dugce cb trong chin khong va sau do
dugc tinh ché bang cét sac ky (0-50% etyl axetat trong hexan) dé tao ra 0,16 g hop
chét néu & d& muc ndy & dang chét rin mau vang; MS (ESI) m/z 249,1 [M+H]".
Budc 2:

Hén hop chira hop chét dinitro néu trén (0,16 g, 0,65mmol) trong etanol (3mL)
duoc bd sung amoni sulfua (0,5mL). H3n hop phéan tng dwoc 1dm néng & 90°C
trong 2 gir. Hén hop phan tmg duoc 1am ngudi dén nhiét do trong phong, tiép d6 1a
bd sung nudc. Chét rén két tua dugc loc, duoc ria béng etanol va nudc, sau do
dugc 1am khé dé tao ra 0,13 g hop chét amino; MS (ESI) m/z 219,1 [M+H]".

Budc 3: '

Dung dich chira hop chit amino (60 mg, 0,27mmol) trong axetonitril (10mL) duoc
b6 sung axit formic (0,2mL). H6n hop phan tmg dwoc 1am néng & 80°C qua dém.
Hdn hop phan tmg dugc cd trong chan khéng va phin cin dwoc pha loing bing
nuée. Két tia rén (40 mg) duoc loc va dugce st dung truc tiép trong bude tiép theo;
MS (ESI) m/z 247,1 [M+H]".

Hop chit trung gian 41: 3-metyl-1-(2-(3-(1-metyl-1H-pyrazol-4-yl)-5-
nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chét trung gian 40, hop chét trung gian 41 duogc diéu ché
nhu dugc mo ta trong phuong phap A; MS (ESI) m/z 405,1 [M+H]+.

Hop chit trung gian 42: N-(2-metoxy-4-(1-metyl-1H-pyrazol-4-yl)-5-
nitrophenyl)formamit

-45-



25607

OH
NH "/j BoH NH, NHCHO
NH, I "HNOG, NH, N MeO MeO
MeO HaN™ “NH, MeO / HCO,H
_ . _ NO, NO,

. NO .

B BwocC 1 B > Bu6c2 @ ) &
r r N—N Bwéc 3 N—N\
: \

Hop chét trung gian 42

Buée 1:

Guanidin nitrat (1,22 g, 10,00mmol) dugc bd sung timg phan vao hdn hop ngudi
chira 4-bromo-2-metoxyanilin (2,02 g, 10,00mmol) trong axit sulfuric 85%
(15,68mL, 250,00mmol). Hon hop mau xanh da trdi thu duge duge khudy trong 45
phiit & 00C va duoc rét tir tir 1én hdn hop khudy k§ chita 1N NaOH (40mL) va
nude da (120 g). Lop nude duoc chiét bing etyl axetat va 16p hitu co dugc cb trong
chan khong. Tinh ché bing cot sic ky (0-40% etyl axetat trong hexan) dé tao ra
1,20 g 4-bromo-2-metoxy-5-nitrobenzenamin; MS (ESI) m/z 247,0 [M+H]".

Budc 2:

Dung dich chira 4-bromo-2-metoxy-5-nitroanilin (0,25 g, 1,0lmmol) trong 10mL
1,4-dioxan duoc ) sung axit 1-metyl-1H-pyrazol-4-boronic (0,14 g, 1,11mmol),
[1,1"-Bis(diphenylphosphin)feroxen]| diclopaladi(Il) (41 mg, 0,05mmol) va IM
Na,COs (2,5mL). Hn hop phan tmg duoc lam néng & 80°C trong 16 gid. Hon hop
phan tmg duoc pha lodng bing etyl axetat, dugc rira bang dung dich NaHCO; bio
hoa, nuéc mudi, duge 1am khd trén Na,SO,, duoc c6 trong chan khong va sau d6
dugc tinh ché bing cot sic ky (0-50% ety axetat trong hexan) dé thu dugc hop chét
néu & dé muc nay; MS (ESI) m/z 259,1 [M+H]".

Bude 3:

Dung dich chtta hop chét 4-pyrazolo amino (0,16 g, 0,65mmol) trong axetonitril
(16mL) dugc bd sung axit formic (0,7mL). Hon hop phan tmg dugc 1am néng dén
80°C trong 16 gid. Hn hop phan Gng duge ¢ trong chan khong va phan cin thu
duoc duoc pha lodng biang nude. Két tia rén (0,14 g) duge loc va dugc sir dung
truc tiép trong budc tiép theo; MS (ESI) m/z 277,1 [M+H]".

Hop chit trung gian 43: 1-(2-(2-metoxy-4-(1-metyl-1H-pyrazol-4-yl)-5-
nitrophenylamino)pyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Béng cach sir dung hop chét trung gian 42, hop chit trung gian 43 duogc didu ché
nhu duoc mo ta trong phuong phap A; MS (EST) m/z 435,2 [M+H]".

Hop chit trung gian 44: N-(2-metoxy-4-(1-metyl-1,2,3,6-tetrahydropyridin-4-yl)-5-
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nitrophenyl)formamit

Bing cach st dung axit 1-(tert-butoxycacbonyl)-1,2,3,6-tetrahydropyridin-4-
ylboronic, hop chit trung gian 44 duoc didu ché nhu dugc mé ta trong quy trinh
diéu ché hop chit trung gian 42; MS (ESI) m/z 292,1 [M+H]".

Hop chét trung gian 45: 1-(2-(2-metoxy-4-(1-metyl-1,2,3,6-tetrahydropyridin-4-yl)-
5-nitrophenylamino)pyrimidin-4-yl)-3 -metyl- 1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chét trung gian 44, hop chét trung gian 45 duoc dleu ché
nhu dugc mé ta trong phuong phép A; MS (ESI) m/z 450,2 [M+H]".

Hop chét trung gian 46: 2-metoxy-4-morpholino-5-nitroanilin

H
N
NH, [ ]
MeO 0
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Hop chét trung gian 46

NH,

NO,

Bing cach str dung 4-flo-2-metoxy-5-nitroanilin, hop chét trung gian 46 dugc didu
ché nhu dugc mé ta trong quy trinh diéu ché hop chét trung gian 10; MS (ESI) m/z
254,1 [M+H]".

Hop chit trung gian  47:  1-(5-flo-2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-4-metyl-1H-pyrol-3-carbaldehyt

Bing cach sir dung 1-(2-clo-5-flopyrimidin-4-yl)-4-metyl- 1H-pyrol-3-carbaldehyt
va hop chat trung gian 46, hop chét trung gian 47 duoc didu ché nhu duoc mé ta
trong phuong phép B; MS (ESI) m/z 457,2 [M+H]".

Hop  chit tung gian  48:  1-(5-flo-2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing cich st dung 1-(2-clo-5-flopyrimidin-4-yl)-3-metyl-1H-pyrazol-4-

carbaldehyt va hop chét trung gian 46, hop chit trung gian 48 dwoc didu ché nhu
duoc mé ta trong phuong phap B; MS (ESI) m/z 458,2 [M+H]".
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Hop chit trung gian 49: 1-(2-(4-flo-2-isopropoxy-5-nitrophenylamino)-5-
metylpyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

‘Bing céch sir dung 4-flo-2-isopropoxy-5-nitroanilin v 1-(2-clo-5-metylpyrimidin-
4-yl)-1H-pyrazol-4-carbaldehyt, hop chét trung gian 49 dugc diéu ché nhu duoc
md ta trong phuong phép B; MS (ESI) m/z 401,1 [M+H]".

| Hop chét trung gian 50: 1-(2-(2-isopropoxy-4-morpholino-5-nitrophenylamino)-5-
metylpyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chét trung gian 49, hop chit trung gian 50 dugc didu ché
nhu duge md ta trong quy trinh diéu ché hop chit trung gian 10; MS (ESI) m/z
468,2 [M+H]".

Hop chét trung gian 51: 1-(2-(2-metoxy-4-(1-metyl-1,2,3,6-tetrahydropyridin-4-yl)-
5-nitrophenylamino)-5-metylpyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chit trung gian 44, hop chét trung gian 51 duoc diéu ché
- nhu dugc mé ta trong phuong phap A; MS (ESI) m/z 450,2 [M+H]".

Hop chét trung gian 52: 5-metoxy-2-nitrobiphenyl-4-amin
Bing cach sir dung axit benzen boronic v 4-bromo-2-metoxy-5-nitroanilin, hop
chét trung gian 52 dugc diéu ché nhu dugc mé ta trong quy trinh diéu ché hop chit

trung gian 42; MS (ESI) m/z 245,1 [M+H]".

Hop chét trung gian 53: 1-(2-(5-metoxy-2-nitrobiphenyl-4-ylamino)pyrimidin-4-
yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chét trung gian 52, hop chét trung gian 53 dugc diéu ché_
- nhu dugc mo ta trong phuong phap B; MS (ESI) m/z 431,1 [M+H]".

Hop chét trung gian 54: (1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-3-metyl-1H-pyrazol-4-yl)metanol

Bing cach sir dung hop chét trung gian 46 va (1-(2-clopyrimidin-4-yl)-3-metyl-1H-

pyrazol-4-yl)metanol, hop chét trung gian 54 duoc diéu ché nhu duge moé ta trong
phuong phép B; MS (EST) m/z 442,2 [M+H]".
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Hop chit trung gian 55: 3-tert-butyl-1-(2-(4-flo-2-metoxy-5-nitrophenylamino)-5-
metylpyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach st dung 4-flo-2-metoxy-5-nitroanilin va 3-tert-butyl-1H-pyrazol-4-
carbaldehyt, hop chét trung gian 55 dugc didu ché nhu dwgc mé ta trong phuong
phap B; MS (ESI) m/z 429,2 [M+H]". ‘

Hop chét trung gian 56: 2',5-dimetoxy-2-nitrobiphenyl-4-amin
Bing cach sr dung 2-metoxyaxit phenylboronic va 4-bromo-2-metoxy-5-
nitroanilin, hgp chét trung gian 56 dugc didu ché nhu dugc mb ta trong Hop chit

* trung gian 42; MS (ESI) m/z 275,1 [M+H]".

Hop chét trung gian 57: 1-(2-(2',5-dimetoxy-2-nitrobiphenyl-4-ylamino)pyrimidin-
4-y1)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chét trung gian 56, hop chit trung gian 57 duoc diéu ché
nhu duge mo ta trong phuong phép B; MS (ESI) m/z 461,2 [M+H]".

Hop chét trung gian 58: 4-(4 4-diflopiperidin-1-yl)-2-metoxy-5-nitroanilin
Bing cach sitr dung 4-flo-2-metoxy-5-nitroanilin va 4,4-diflopiperidin, hop chét
trung gian 58 duwgc didu ché nhu dugc md ta trong quy trinh diéu ché hop chit

trung gian 10; MS (ESI) m/z 288,1 [M+H]".

Hop chit- trung gian 59:  1-(2-(4-(4,4-diflopiperidin-1-yl)-2-metoxy-5-
nitrophenylamino)pyrimidin-4-yl)-3-metyl- 1 H-pyrazol-4-carbaldehyt

Bang cach sir dung hop chét trung gian 58, hop chit trung gian 59 dugc didu ché
nhu dugc mo ta trong phuong phéap B; MS (ESI) m/z 474,2 [M+H]".

Hop chét trung gian 60: 1-(2-(4-flo-2-metoxy-3-nitrophenylamino)pyrimidin-4-yl)-
3,5-dimetyl-1H-pyrazol-4-carbaldehyt

Bing cach sit dung 4-flo-2-metoxy-5-nitroanilin va 1-(2-clopyrimidin-4-yl)-3,5-

dimetyl-1H-pyrazol-4-carbaldehyt, hop chit trung gian 60 dugc didu ché nhu duoc
mo ta trong phuong phap B; MS (ESI) m/z 387,1 [M+H]".
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Hop chat trung gian 61: 1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-3,5-dimetyl-1H-pyrazol-4-carbaldehyt

Bing céach sir dung hop chét trung gian 60, hop chit trung gian 61 dugc didu ché
nhu duoc mé ta trong quy trinh diéu ché hop chét trung gian 10; MS (ESI) m/z
4542 [M+H]".

Hop chét trung gian 62: 1-(2-(4-(dimetylamino)-2-metoxy-5-
nitrophenylamino)pyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Biang cach sir dung hop chit trung gian 12, hop chit trung gian 62 dugc diéu ché
nhu dugc md t trong quy trinh diéu ché hop chit trung gian 10; MS (ESI) m/z
398,2 [M+H]".

Hop chét trung gian 63: 1-(2-(4-flo-2-metoxy-5-nitrophenylamino)pyrimidin-4-yl)-
3-phenyl-1H-pyrazol-4-carbaldehyt

Bing cach st dung 4-flo-2-metoxy-5-nitroanilin va 1-(2-clopyrimidin-4-yl)-3-
phenyl- 1H-pyrazol-4-carbaldehyt, hop chat trung gian 63 dugc diéu ché nhu duoc
mo ta trong phuong phip B; MS (ESI) m/z 435,1 [M+H]".

Hop chét trung  gian 64: 1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt

Bing céach sir dung hop chét trung gian 63, hop chét trung gian 64 duoc diéu ché
nhu durgc md ta trong quy trinh diéu ché hop chét trung gian 10; MS (ESI) m/z
502,2 [M+H]".

Hop chat trung gian 65: 1-(5-clo-2-(4-flo-2-metoxy-5- mtrophenylammo)pynmldm-
4-yl)-1H-pyrazol-4-carbaldehyt

Bing céach st dung 4-flo-2-metoxy-5-nitroanilin va 1-(2,5-diclopyrimidin-4-y1)-1H-
pyrazol-4-carbaldehyt, hop chét trung gian 65 dugc diéu ché nhu duoc mod ta trong
phuong phap B; MS (ESI) m/z 393,0 [M+H]".

Hop  chit trung gian  66:  1-(5-clo-2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chét trung gian 65, hop chét trung gian 66 dugc didu ché
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nhu dugc md ta trong quy trinh diéu ché hop chét trung gian 10; MS (ESI) m/z
460,1 [M+H]".

Hop chit trung gian 67: 1-(2-(4-(4-(2-floetyl)piperazin-1-yl)-2-metoxy-5-
nitrophenylamino)pyrimidin-4-yl)-3-metyl-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chét trung gian 12 va 1-(2-ﬂoety1)pi.perazin}hydroclorua,
~ hop chét trung gian 67 dugc didu ché nhu duge mé ta trong quy trinh diéu ché hop
chét trung gian 10; MS (ESI) m/z 485,2 [M+H]".

Hop chét trung gian 68: 1-(2-(4-flo-2- metoxy—S-n1trophenylam1no)pyr1m1d1n—4 yl)-
3-p-tolyl-1H-pyrazol-4-carbaldehyt

Bang cach st dung 4-ﬂo-24nietoxy-5-nitroanilin va 1-(2-clopyrimidin-4-yl)-3-p-
tolyl-1H-pyrazol-4-carbaldehyt, hop chit trung gian 68 dugc diéu ché nhu dugec mo
ta trong phuong phap B; MS (ESI) m/z 449,1 [M+H]".

Hop  chit  tung  gian  69:  1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-3-p-tolyl-1H-pyrazol-4-carbaldehyt

Bing cé4ch sir dung hop chét trung gian 68, hop chit trung gian 69 dugc didu ché
nhu dugc md ta trong quy trinh didu ché hop chit trung gian 10; MS (ESI) m/z
516,2 [M+H]".

Hop chét trung gian 70: 1-(2-(4-flo-2-metoxy-5-nitrophenylamino)pyrimidin-4-yl)-
3-(4-flophenyl)-1H-pyrazol-4-carbaldehyt

Bing cach st dung 4-flo-2-metoxy-5-nitroanilin va 1-(2-clopyrimidin-4-y1)-3-(4-
flophenyl)-1H-pyrazol-4-carbaldehyt, hop chit trung gian 70 duoc didu ché nhur
dugc mb ta trong phuong phép B; MS (ESI) m/z 453,1 [M+H]".

Hop chit trung gian 71: 3-(4-flophenyl)-1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chit trung gian 70, hop chét trung gian 71 dugc diéu ché
nhu dugc mo ta trong quy trinh didu ché hop chét trung gian 10; MS (ESI) m/z
520,2 [M+H]".

Hop chit trung gian 72:  3-tert-butyl-1-(2-(2-metoxy-4-morpholino-5-
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nitrophenylamino)-5-metylpyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach str dung hop chét trung gian 55, hop chét trung gian 72 dugc diéu ché
nhu dugc md ta trong quy trinh diéu ché hop chit trung gian 10; MS (ESI) m/z
496,2 [M+H]".

Hop chét trung gian 73: 1-(2-(4-(dimetylamino)-2-metoxy-5-
nitrophenylamino)pyrimidin-4-yl)-3-phenyl- 1 H-pyrazol-4-carbaldehyt

Bing cach str dung hop chét trung gian 63, hop chét trung gian 73 duoc diéu ché
nhu duoc md ta trong quy trinh didu ché hop chét trung gian 10; MS (ESI) m/z
460,2 [M+H]". -

Hop chét trung = gian 74: 1-(2-(4-(azetidin-1-yl)-2-metoxy-5-
nitrophenylamino)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chit trung gian 63, hop chét trung gian 74 duoc diéu ché
nhu dugc mé ta trong quy trinh diéu ché hop chat trung gian 10; MS (ESI) m/z
472,2 [M+H]". ‘

Hop chét trung gian 75: 2-clo-4-(3-phenyl- 1H-pyrazol-1-yl)pyrimidin

Bing cach sir dung 2,4-diclopyrimidin va 4 3-phenyl-1H-pyrazol, hop chét trung
gian 75 duoc didu ché nhu duge mé ta trong WO 2013/109882; MS (ESI) m/z
257,1 [M+H]".

Hop chét trung gian 76: 2-metoxy—4-(4-mefy1piperazin—1-y1)-5-nitroani1in

Bing cach sir dung 4-flo-2-metoxy-5-nitroanilin, hop chét trung gian 76 dugc didu
ché nhu dugc md ta trong quy trinh diéu ché hop chét trung gian 10; MS (ESI) m/z
267,1 [M+HT".

Hop chét trung gian 77: N-(2-metoxy-4-(4-metylpiperazin-1-yl)-5-nitrophenyl)-4-
(3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-amin

Bing cach sir dung hop chét trung gian 75 va hop chét trung gian 76, sin phdm

trung gian 77 dugc diéu ché nhu duge mod ta trong phuong phap B; MS (ESI) m/z
487,2 [M+H]".
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Hop chét trung gian 78: 3-tert-butyl-1-(2-(4-flo-2-metoxy-5-
nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach st dung 4-flo-2-metoxy-5-nitroanilin va 3-tert-butyl-1H-pyrazol-4-
carbaldehyt, hop chét trung gian 78 dugc didu ché nhu dwoc md ta trong phuong
phap B; MS (ESI) m/z 415,2 [M+H]".

Hop chit trung gian 79:  3-tert-butyl-1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt ’

Bing cach str dung hop chét trung gian 78, hop chét trung gian 79 dwoc diu ché
nhu dugc md ta trong quy trinh diéu ché hop chit trung gian 10; MS (ESI) m/z
4822 [M+H]".

Hop chat trung gian 80: 1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-3-(thiophen-2-yl)-1H-pyrazol-4-carbaldehyt

Bing cach st dung N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit va 3-
(thiophen-2-yl)-1H-pyrazol-4-carbaldehyt, hop chét trung gian 80 dugc didu ché
nhu duge mb ta trong phuong phép A; MS (ESI) m/z 508,1 [M+H]".

Hop chit trung gian 81: | 3-(2,5-dimetylphenyl)-1-(2-(4-flo-2-metoxy-5-
nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt '

Bing cach sir dung 4-flo-2-metoxy-5-nitroanilin va 1-(2-clopyrimidin-4-yl)-3-(2,5-
dimetylphenyl)-1H-pyrazol-4-carbaldehyt, hop chét trung gian 81 dugc didu ché
nhu dugc md ta trong phuong phép B; MS (ESI) m/z 447,2 [M+H]".

Hop chét trung gian 82: 3-(2,5-dimetylphenyl)-1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)- 1H-pyrazol-4-carbaldehyt

Bing cach st dung hop chét trung gian 81, hop chit trung gian 82 dugc diéu ché
nhu dugc md ta trong quy trinh diéu ché hop chit trung gian 10; MS (ESI) m/z
530,2 [M+H]".

Hop ' chét trung gian 83: (1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-yl)metanol

Dung dich chtra hop chét trung gian 64 (0,2 g, 0,40mmol) trong THF (5mL) duoc
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bd sung 4,0mL DIBAL (dung dich 1M trong toluen) & 0°C. Hén hop phan tmg
dugc 1am néng & 500C trong 16 gid. Nude da duge bd sung vao phan tng. Dung
moi dugce loai bd trong chan khéng va hdn hop thu dugc duge chiét béng DCM,
duoc 1am khé trén NaSO,. Hop chit trung gian mong mudn dugc tinh ché bang sic
ky cot (0-20% MeOH trong DCM) dé tao ra 0,16 g & dang chit rdn mau vang; MS
(ESI) m/z 474,2 [M+H]".

Hop chit trung gian 84: '3-isopropy1-1-(2-(2-metoxy—4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach s dung N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit va 3-
isopropyl-1H-pyrazol-4-carbaldehyt, hop chét trung gian 84 duoc didu ché nhu
dugc mé ta trong phuong phép A; MS (ESI) m/z 468,2 [M+H]".

Hop chit trung gian 85: 1-(2-(2-metoxy-4-((2-metoxyetyl)(metyl)amino)-5-
nitrophenylamino)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt

Bing céch str dung hop chét trung gian 63, san phdm trung gian 85 dugc didu ché
nhu dugc mé ta trong quy trinh diéu ché hop chit trung gian 10; MS (ESI) m/z
504,2 [M+H]". | ‘

Hop chét trung’ ‘gian  86: 1-(2-(2-metoxy—4-(metyl(oxetan-S-yl)amino)—S-
nitrophenylamino)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt

Bing céach sir dung hop chét trung gian 63, hop chét trung gian 86 dugc diéu ché
nhu dugc mo ta trong quy trinh didu ché hop chét trung gian 10; MS (ESI) m/z
502,2 [M+H]".

Hop chat trung gian 87: 1-(2-(2-metoxy-5-nitro-4-(pyrolidin-1-
yDphenylamino)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chat trung gian 63, hop chét trung gian 87 dugc diéu ché
nhu duoc md ta trong quy trinh didu ché hop chét trung gian 10; MS (ESI) m/z
486,2 [M+H]".

Hop chdt  trung gian 88: 3-tert-butyl-1-(2-(2-metoxy-4-((2-

metoxyetyl)(metyl)amino)-5-nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-
carbaldehyt
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Bang cach sir dung hop chét trung gian 78, hop chit trung gian 88 dugc diéu ché
nhu dugc md ta trong quy trinh didu ché hop chit trung gian 10; MS (ESI) m/z
4842 [M+H]".

Hop chét trung gian 89: 3-tert-butyl-1-(2-(2-metoxy-4-(metyl(oxetan-3-yl)amino)-
5-nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bang céch sir dung hop chét trung gian 78, hop chit trung gian 89 dugc diéu ché
nhu dugc mé ta trong quy trinh diéu ché hop chat trung gian 10; MS (ESI) m/z
4822 [M+H]".

Hop chét trung gian 90: 3-tert-butyl-1-(2-(2-metoxy-5-nitro-4-(pyrolidin-1-
yl)phenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach str dung hop chit trung gian 78, hqp chit trung gian 90 dugc diéu ché
nhu dwgc mé ta trong quy trinh diéu ché hop chét trung gian 10; MS (ESI) m/z
466,2 [M+H]".

Hop chét trung gian 91: 3-xyclopropyl-1-(2-(2-metoxy-4-((2-
metoxyetyl)(metyl)amino)-5-nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-
carbaldehyt

Bing céach sir dung hop chét trung gian 38, hop chit trung gian 91 dugc diéu ché
nhu duoc md ta trong quy trinh didu ché hop chét trung gian 10; MS (ESI) m/z
468,2 [M+H]".

Hop chit trung gian 92: 3-xyclopropyl-1-(2-(2-metoxy-4-(metyl(oxetan-3-
yl)amino)-5-nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chét trung gian 38, hop chét trung gian 92 duogc diéu ché
nhu duoc md ta trong quy trinh didu ché hop chét trung gian 10; MS (ESI) m/z
466,2 [M+H]".

Hop chit trung gian 93: 3-xyclopropyl-.1-(2-(2-metoxy—5-nitro-4-(pyrolidin—1-
yl)phenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chit trung gian 38, hop chét trung gian 93 dugc didu ché

nhu dugc mé ta trong quy trinh didu ché hop chit trung gian 10; MS (ESI) m/z
450,2 [M+H]".
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Hop chit  trung gian 94: 3-isopropyl-1-(2-(2-metoxy-4-((2-
metoxyetyl)(metyl)amino)-5-nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-
carbaldehyt

Bing ciach st dung  N-(2-metoxy-4-((2-metoxyetyl)(metyl)amino)-5-
nitrophenyl)formamit va 3-isopropyl-1H-pyrazol-4-carbaldehyt, hop chit trung
gian 94 dugc diéu ché nhu dugc mé ta trong phuong phép A; MS (ESI) m/z 470,2
[M+H]". |

Hop chét trung gian 95: 3-isopropyl-1-(2-(2-metoxy-4-(metyl(oxetan-3-yl)amino)-
5-nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing | cach st dung | N-(2-metoxy-4-(metyl(oxetan-3-yl)amino)-5-
nitrophenyl)formamit va 3-isopropyl-1H-pyrazol-4-carbaldehyt, hop chit trung
gian 95 dugc diéu ché nhu duge mb ta trong phuong phap A; MS (ESI) m/z 468,2
[M+H]".

Hop chit trung gian 96: 3-isopropyl-1-(2-(2-metoxy-5-nitro-4-(pyrolidin-1-
yDphenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach sir dung N-(2-metoxy-5-nitro-4-(pyrolidin-1-yl)phenyl)formamit va 3-
isopropyl-1H-pyrazol-4-carbaldehyt, hop chét trung gian 96 dugc diéu ché nhu
dugc md ta trong phuong phip A; MS (ESI) m/z 452,2 [M+H]".

Hop chit trung gian 97: 1-(2-(4-flo-2-metoxy-5-nitrophenylamino)-5-
metylpyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt

Bing cach sir dung 4-flo-2-metoxy-5-nitroanilin va 1-(2-clo-5-metylpyrimidin-4-
yl)-3-phenyl- 1H-pyrazol-4-carbaldehyt, hop chét trung gian 97 dugc diéu ché nhu
duogc mé ta trong phuong phap B; MS (ESI) m/z 449,1 [M+H]".

Hop chit trung gian 98: 1-(2-(2-metoxy-4-morpholino-5-nitrophenylamino)-5-
metylpyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chét trung gian 97, hop chét trung gian 98 dwoc didu ché

nhu dugc mo ta trong quy trinh didu ché hop chét trung gian 10; MS (ESI) m/z
516,2 [M+H]".
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Hop chét trung gian 99: 3-xyclopropyl-1-(2-(4-flo-2-metoxy-5-nitrophenylamino)-
5-metylpyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach sit dung 4-flo-2-metoxy-5-nitroanilin va 1-(2-clo-5-metylpyrimidin-4-
yl)-3-xyclopropyl-1H-pyrazol-4-carbaldehyt, hop chét trung gian 99 duogc diéu ché
nhu dugc md ta trong phuong phap B; MS (ESI) m/z 413,1 [M+H]".

Hop chit trung gian 100: 3-xyclopropyl-1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)-5-metylpyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Béng c4ch sir dung hop chit trung gian 99, hop chit trung gian 100 dugc diéu ché
nhu dugc mé ta trong quy trinh diéu ché hop chét trung gian 10; MS (ESI) m/z
480,2 [M+H]".

Hop chit trung gian 101: 3-tert-butyl-1-(2-(4-(etyl(2-metoxyetyl)amino)-2-metoxy-
5-nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chit trung gian 78, hop chit trung gian 101 dugc diéu ché
nhu duoc md ta trong quy trinh diéu ché hop chit trung gian 10; MS (ESI) m/z
4982 [M+H]".

Hop chit trung gian 102: 3-(furan-3-yl)-1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach sir dung N-(2-inetoxy—4-morpholino-5-nitropheny1)formamit va 3-
(furan-3-yl)-1H-pyrazol-4-carbaldehyt, hop chét trung gian 102 dugc diéu ché nhu
duoc mo ta trong phuong phap A; MS (ESI) m/z 492,2 [M+H]".

Hop  chit  trung  gian 103: 1-(2-((2-metoxy-4-morpholino-5-
nitrophenyl)amino)pyrimidin-4-yl)-3-(pyridin-3-yl)-1H-pyrazol-4-carbaldehyt

Bang cach sitr dung N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit va 4-
(pyridin-3-yl)-1H-pyrazol-3-carbaldehyt, hop chét trung gian 103 dugc didu ché

nhu duoc mo ta trong phuong phap A; MS (ESI) m/z 503,2 [M+H]".

Hop chit trung gian 104: 1-(2-(4-(4-axetylpiperazin-1-yl)-2-metoxy-5-
nitrophenylamino)pyrimidin-4-yl)-3-xyclopropyl-1H-pyrazol-4-carbaldehyt
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Bing cach sir dung hop chét trung gian 38, hop chét trung gian 104 dugc diéu ché
nhu duge mé ta trong quy trinh didu ché hop chét trung gian 10; MS (ESI) m/z
507,2 [M+H]".

Hop chit trung gian  105:  1-(5-flo-2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-4-(furan-3-yl)- 1H-pyrol-3-carbaldehyt

Bing cach st dung N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit va 4-
(furan-3-yl)-1H-pyrol-3-carbaldehyt, hop chét trung gian 105 duoc diéq ché nhu
duge mo ta trong phuong phap A; MS (ESI) m/z 509,2 [M+H]".

Hop chit trung gian 106: 3-xyclopropyl-1-(2-(2-metoxy-4-(metyl(oxetan-3-
yl)amino)-5-nitrophenylamino)-5-metylpyrimidin-4-yl)-1H-pyrazol-4-carbaldehyt |

Bing céch str dung hop chét trung gian 99, hop chét trung gian 106 duge diéu ché
nhu dugc mé ta trong quy trinh didu ché hop chét trung gian 10; MS (ESI) m/z
480,2 [M+H]".

Hop chit trung gian 107: 1-(2-(4-(4-axetylpiperazin-1-yl)-2-metoxy-5-
nitrophenylamino)pyrimidin-4-yl)-3-phenyl-1H-pyrazol-4-carbaldehyt

Bing céch st dung hop chét trung gian 63, hop chét trung gian 107 dugc didu ché
nhu duoc md ta trong quy trinh didu ché hop chit trung gian 10; MS (ESI) m/z
5432 [M+H]".

Hop chét trung gian 108: 1-(2-(2-metoxy-4-morpholino-5-
nitrophenylamino)pyrimidin-4-yl)-3-(pyridin-4-yl)-1H-pyrazol-4-carbaldehyt

Bing cach st dung N-(2-metoxy-4-morpholino-5-nitrophenyl)formamit va 3-
(pyridin-4-yl)-1H-pyrazol-4-carbaldehyt, hop chit trung gian 108 dugc diéu ché
nhu dugc mé ta trong phurong phap A; MS (ESI) m/z 503,2 [M+H]".

Hop chét trung gian 109: 1-(2-(4-(azetidin-1-yl)-2-metoxy-5-
nitrophenylamino)pyrimidin-4-yl)-3-xyclopropyl-1H-pyrazol-4-carbaldehyt

Bing cach sir dung hop chét trung gian 38, hop chét trung gian 109 dugc diéu ché

nhu duoc md ta trong quy trinh didu ché hop chit trung gian 10; MS (ESI) m/z
436,2 [M+H]".
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Hop chét trung gian 110: 1-(2-(4-(azetidin-1-yl)-2-metoxy-5-nitrophenylamino)-5-
flopyrimidin-4-yl)-4-metyl-1H-pyrol-3-carbaldehyt

Bing cach sir dung 1-(2-clo-5-flopyrimidin-4-yl)-4-metyl-1H-pyrol-3-carbaldehyt
va 4-(azetidin-1-yl)-2-metoxy-5-nitrobenzenamin, hop chit trung gian 110 duoc
diéu ché nhu duoc mé ta trong phuong phéap B; MS (ESI) m/z 427,2 [M+H]".

Hop chét trung gian 111: 1-(2-(4-(dimetylamino)-2-metoxy-5-nitrophenylamino)-5-
flopyrimidin-4-yl)-4-metyl-1H-pyrol-3-carbaldehyt

Biang céach sir dung 1-(2-clo-5-flopyrimidin-4-yl)-4-metyl-1H-pyrol-3-carbaldehyt
va 5-metoxy-N' N'-dimetyl-2-nitrobenzen-1,4-diamin, hop chit trung gian 111
dugc didu ché nhu dugc mo ta trong phuong phap B; MS (ESI) m/z 415,2 [M+H]".

Hop chét trung gian 112: 1-(5-flo-2-(4-flo-2-metoxy-5-
nitrophenylamino)pyrimidin-4-yl)-4-(triflometyl)- 1H-pyrol-3-carbaldehyt

Bing cach st dung 1-(2-clo-5-flopyrimidin-4-yl)-4-(triflometyl)-1H-pyrol-3-
carbaldehyt va 4-flo-2-metoxy-5-nitroanilin, hop chét trung gian 112 dugc diu ché
nhu dugc mb ta trong phuong phap B; MS (ESI) m/z 444,1 [M+H]".

Hop chét trung gian 113: 1-(2-(4;((2-(dimetylamino)etyl)(metyl)amino)—2-metoxy—
5-nitrophenylamino)-5-flopyrimidin-4-yl)-4-(triflometyl)- 1H-pyrol-3-carbaldehyt

Bing cach str dung hop chit trung gian 112, hop chit trung gian 113 duoc didu ché
nhu duoc md ta trong quy trinh didu ché hop chét trung gian 10; MS (ESI) m/z
523,2 [M+H]".

Vidul

Hop chit 1: N-(3-(4-(4-(azetidin- 1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxyphenyl)acrylamit

. g g\ g
HN)\\Nl NN NaBH(OAC); . HN’]*N NN Fe HN/J\\N n-N,_ acryloyl clorua HN)\\N NN
Me0\©\ &2—’ + O Me0\©\ &( NS Me0\©\ &C oo Me0\©\ o \§<\:'
CHO  Hal .
NO Bwéce 1 N:> NQ Jv NQ

2 No, BUGC NH, BUdC N

Hop chét trung gian 1 2 3 Hop chét 1
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Budec 1:

Dung dich chtra hgp chét trung gian 1 (35,0 mg, 0,10mmol), diisopropyletylamin
(DIPEA, 50 pL, 0,30mmol) trong dimetylaxetamit (DMAA, 2mL) duoc bd sung
18,5 mg azetidin hydroclorua (0,20mmol) & nhiét d§ trong phong. Sau khi dugc
khudy trong 20 phat, 62,8 mg natri triaxetoxyborohydrua (NaBH(OAc),,
0,30mmol) dugc bd sung vio hdn hop va hdn hop thu duoc dugc khudy & nhiét do
trong phong trong 16 gid. Dung mdi dugce 1am bay hoi trong chan khéng va hén
hop nay duge tinh ché bang sic ky cot (MeOH 0 dén 10% trong DCM) dé tao ra 4-
(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)-N-(2-metoxy-5-
nitrophenyl)pyrimidin-2-amin duéi dang chét rin mau d (32,0 mg, hiéu sult
82%); MS (ESI) m/z 396,2 [M+H]".

Budc 2: , :

Dung dich chira hop chét nitro néu trén (56,0 mg, 0,14mmol) trong 3mL hdn hop
chira etanol va nudce (5:1) dugc bd suhg 78,2 mg st (1,42mmol) va amoni clorua
(38,0 mg, 0,71mmol). Hon hop niy duoc 1am néng dén 80°C trong 2 gidr. Dung
dich 2M chira amoniac trong MeOH (2mL) duoc bd sung va hén hop thu duoc
duoc loc qua xelit. Phan loc dugc cd. Phan cin thu duge duoc chiét béng DCM,
dugc rira bing dung dich NaHCO; bdo hoa, nudc mubi, dugc 1am khé trén Na,SO,
khan. Diu thd dugc tinh ché bang sic ky cot (0 dén 20% MeOH trong DCM véi
NH; 0,1%) dé tao ra N-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-yl)-6-metoxybenzen-1,3-diamin duéi dang chit rin mau tring nhd
(38,0 mg, hiéu suit 69%); MS (ESI) m/z 366,2 [M+H]".

Budc 3:

Dung dich chtra anilin (36,0 mg, 0,10mmol) va DIPEA (18,8 pL, 0,11mmol) trong
DCM (2mL) néu trén duge bd sung dung dich acryloyl clorua (8,01 pL, 0,10mmol)
trong DCM (0,2mL) & -20°C. Hdn hop nay dugc khudy trong 1 gior va dugc 1am
ngudi bing cach bd sung dung dich NaHCO; bio hoa. Hdn hop nay duoc chiét
bing DCM va dugc 1am khé trén Na,SO, khan. H3n hop thd dugc tinh ché bing
sdc ky cot (MeOH 0 dén 10% trong DCM véi NH; 0,1%) @ thu dugc hop chit néu
& d& muc ndy dudi dang chét rin mau tring nho. (26,9 mg, hi¢u sut 65%); MS
(ESI) m/z 420,2 [M+H]".

Viduy?2
Hop chit 2: N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit

Bing cach sir dung hop chét trung gian 1 va azetidin-3-ol hydroclorua, hop chét

néu & & muc nay duoc didu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
436,2 [M+H]".
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Vidu3
Hop chit 3: N-(3-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)phenyl)acrylamit

Bing céch sir dung hop chit trung gian 2 va azetidin hydroclorua, hop chét néu &
dé muc nay dugc didu ché nhu duoc md ta trong Vi du 1; MS (ESI) m/z 390,2
[M+H]". -

Vidu4
Hop chit 4: N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)phenyl)acrylamit

Bing cach sit dung hop chét trung gian 2 va azetidin-3-ol hydroclorua, hop chét
néu & d& muc nay dugc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
406,2 [M+H]".

Vidu5
Hop chit 5: N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-5-metylphenyl)acrylamit

Bing cach sir dung hop chét trung gian 3 va azetidin-3-ol hydroclorua, hop chét
néu & d& muc ndy dugc diéu ché nhu dugc mo ta trong Vi du 1; MS (ESI) m/z
420,2 [M+H]".

Vidu6
Hop chit 6: N-(5-(4-(4-((dimetylamino)metyl)-3-(4-flophenyl)-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bang cach str dung hop chét trung gian 71 va dimetylamin, hop chét néu & d& muc
nay dugc didu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 573,3 [M+H]".

Vidu7
Hop chit 7: N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)-1H-pyrazol-1-yl)-5-
metylpyrimidin—2-ylamino)-4-metoxy—2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 72 va dimetylamin, hop chit néu & d& muc
nay duogc didu ché nhu duoc mé ta trong Vi du 1; MS (ESI) m/z 549,3 [M+H]".
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Vidu8
Hop chit 8: N-(3-(4-(4-((3 hydroxyazetldm-l -yl)metyl)-3-metyl-1H-pyrazol-1-yl)-
5-metylpyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit

Bing cach sir dung hop chit trung gian 5 va azetidin-3-ol hydroclorua, hop chat
néu & dé muc nay dugc diéu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z
450,2 [M+H]".

Vidu9
Hop chit 9:  N-(4-metoxy-3-(4-(3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 6, hop chét néu & dé muc nay dugc diéu ché
“nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 351,2 [M+H]".

Vidul0
. Hop chit 10: N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl- 1H-pyrazol-1-
yl)-5-metylpyrimidin-2-ylamino)-5-metylphenyl)acrylamit '

Bing cach str dung hop chét trung gian 7 va azetidin-3-ol hydroclorua, hop chét
néu & d& muc nay dugc didu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
4342 [M+H]".

Vidull
Hop Chf,lt. 11:  N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-1H-pyrazol-1-yl)-5-
- metylpyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit

Bing cach st dung hop chét trung gian 8 va azetidin-3-ol hydroclorua, hop chat
néu & d& muc ndy duogc didu ché nhu duge mé ta trong Vi du 1; MS (ESI) m/z
436,2 [M+H]".

Vidu 12
Hop chét 12: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl- 1H-pyrazol 1-yl)pyrimidin-
2-ylamino)-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 10 va azetidin hydroclorua, hop chét néu &

d& muc nay duogc didu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 475,3
[M+H]".
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Vidu 13
Hop chit 13: N-(2-(4-axetylpiperazin-1-yl)-5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-
1H-pyrazol-1-yl)pyrimidin-2-ylamino)phenyl)acrylamit

Bing cach st dung hop chét trung gian 11 va azetidin hydroclorua, hop chét néu &
dé muc nay dugc diéu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z 516,3
[M+H]".

Vidu 14
Hop chét 14: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bang cach st dung hop chét trung gian 13 va azetidin hydroclorua, hop chét néu &
dé muc nay dugc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 505,3
[M+H]".

Vidu 15
Hop chéat 15: N-(5-(4-(4-((3 -hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 13 va azetidin-3-ol hydroclorua, hop chét
néu & d& muc nay dugc diéu ché nhu duoc md ta trong Vi du 1; MS (ESI) m/z
521,3 [M+H]".

Vidul6 _
Hop chét 16: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol- 1-yl)pyrimidin-
2-ylamino)-2-((2-(dimetylamino)etyl)(metyl)amino)-4-metoxyphenyl)acrylamit

Bing cach str dung hop chét trung gian 14 va azetidin hydroclorua, hop chit néu &
dé muc nay duoc diéu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z 520,3
[M+H]".

Vidu 17
Hop chit 17: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl- 1 H-pyrazol- 1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-(4-metylpiperazin-1-yl)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 15 va azetidin hydroclorua, hgp chit néu &

dé muc nay dugc diéu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z 518,3
[M+H]".
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Vidu 18
Hop chit 18: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-(piperidin- 1-yl)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 16 va azetidin hydroclorua, hop chét néu &
dé muc nay duoc didu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 503,3
[M+H]". |

Vidu 19

Hop chit 19: N-(5-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-1H-pyrazol-1-
yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chit trung gian 18 va azetidin-3-ol hydroclorua,
hop chit néu & d& muc nay duogc diéu ché nhu duoc mo ta trong Vi du 1; MS (ESI)
m/z 521,3 [M+H]".

Vidu 20 ‘

Hop chit 20: N-(5-(4-(4-(((3R,4S)-3,4-dihydroxypyrolidin-1-yl)metyl)-1H-
pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit

~ Bing cach sir dung hop chit trung gian 18 va (3R,4S)-pyrolidin-3,4-diol
hydroclorua, hgp chét néu & d& muc nay duoc diéu ché nhu dugc mo ta trong Vi du
1; MS (ESI) m/z 551,3 [M+H]".
Vidu 21 _
. Hop chit 21: N-(5-(4-(4-(((3S,4R)-3-hydroxy-4-metoxypyrolidin-1-
yl)metyl)- 1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit

Bing cach str dung hop chét trung gian 18 va (3S,4R)-4-metoxypyrolidin-
3-ol hydroclorua, hop chit néu & d& muc nay dugc diéu ché nhu duwoc mé ta trong
Vi du 1; MS (ESI) m/z 565,3 [M+H]".

Vidu22

Hop chit 22: N-(5-(4-(4-((dimetylamino)metyl)-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing céach sir dung hop chét trung gian 18 va dimetylamin, hop chét néu &
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‘dé muc ndy dugc didu ché nhu dugec mod ta trong Vi du 1; MS (ESI) m/z 493,3
[M+H]".
Vidu 23

Hop chit 23: N-(4-metoxy-5-(5-metyl-4-(4-((metyl(1-metylazetidin-3-
yl)amino)metyl)-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-2-
morpholinophenyl)acrylamit

Bing céach sir dung hop chit trung gian 18 va N,1-dimetylazetidin-3-amin
hydroclorua, hop chit néu & d& myc nay duogc didu ché nhu duge mé ta trong Vi du
1; MS (ESI) m/z 548,3 [M+H]".

Vidu 24

Hop chit 24: N-(5-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-
pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)- 4—metoxy—2-
morpholinophenyl)acrylamit »

Bing cach sir dung hop chit trung gi’an 20 va azetidin-3-ol hydroclorua,
hop chit néu & dé muc nay duogc diéu ché nhu duge mo ta trong Vi du 1; MS (ESI)
m/z 535,3 [M+H]".

Vidu 25

Hop chét 25: N-(5-(4-(4-(((3R,4S)-3,4-dihydroxypyrolidin-1-yl)metyl)-3-
metyl-1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 20 va (3R, 4S)-pyrohdm—3 4-diol
hydroclorua, hop chit néu & dé muc nay dugc diéu ché nhu duge mo ta trong Vi du
1; MS (ESI) m/z 565,3 [M+H]".

Vidu 26

Hop chit 26: N-(5-(4-(4-(((3S,4R)-3 -hydroxy-4-metoxypyrolidin-1-
" yDmetyl)-3-metyl-1H-pyrazol-1-yl)-5- metylpyrlmldm 2- ylammo) 4-metoxy-2-
morpholinophenyl)acrylamit

Bing cach sir dung hop chit trung gian 20 va (3S,4R)-4-metoxypyrolidin-
3-ol hydroclorua, hop chit néu & d& muc nay dugc diéu ché nhu dugc mé ta trong
Vi du 1; MS (ESI) m/z 579,3 [M+H]".

Vidu 27

Hop chit 27: (R)-N-(5-(4-(4-((3-hydroxypyrolidin-1-yl)metyl)-3-metyl-
1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4- metoxy-2-
morpholinophenyl)acrylamit

Bing cach sir dung hop chit trung gian 20 va (R)-pyrolidin-3-ol
hydroclorua, hop chit néu & dé muc ndy dugc diéu ché nhu duge mod ta trong Vi du
1; MS (ESI) m/z 549,3 [M+H]".

Vidu 28
Hop chat 28: (S)-N-(5-(4-(4-((3-hydroxypyrolidin-1-yl)metyl)-3-metyl-1H-
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pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit

Bing cach st dung hop chit trung gian 20 va (S)-pyrolidin-3-ol
hydroclorua, hop chit néu & dé muc nay dugc didu ché nhu dugc mé ta trong Vi du
1; MS (ESI) m/z 549,3 [M+H]".
Vidu 29

Hop chit 29: N-(5-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-
pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4- metoxy—2 (4-metylpiperazin-1-
yl)phenyl)acrylamit

Bing cach sir dung hop chit trung gian 21 va azetidin-3-ol hydroclorua,
hop chét néu & d& muc nay dugc didu ché nhu duge mo ta trong Vidu 1; MS (ESI)
m/z 548,3 [M+H]".
Vidu30

Hop chit 30: N-(5-(4-(4-((3 hydroxyazetldln-l yl)metyl) 3-metyl-1H-
pyrazol-1-yl)-5-metylpyrimidin-2- ylammo) 4-metoxy-2-(piperidin-1-
yl)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 22 va azetidin-3-ol hydroclorua,
hop chat néu & dé muc nay duoc didu ché nhu dugc mé ta trong Vi du 1; MS (ESI)
m/z 533,3 [M+H]".
Vidu 31

Hop chit 31: N-(2-((2-(dimetylamino)etyl)(metyl)amino)-5-(4-(4-((3-
hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-yl)-5-metylpyrimidin-2-
ylamino)-4-metoxyphenyl)acrylamit

Bing cich sir dung hop chét trung gian 23 va azetidin-3-ol hydroclorua, -
hop chit néu & d& muc nay dugc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI)
m/z 550,3 [M+H]".
Vidu 32

Hop chit 32:  N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 18 va azetidin hydroclorua, hgp
chit néu & dé myc nay duoc diéu ché nhu duoc mé ta trong Vi du 1; MS (ESI) m/z
505,3 [M+H]".
Vidu 33

Hop chit 33: N-(4-metoxy-5-(5-metyl-4-(4-(morpholinometyl)-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-2-(4-metylpiperazin-1-yl)phenyl)acrylamit

Bing cach st dung hop chét trung gian 24 va morpholin, hop chét néu & dé
muc ndy dugc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 548,3
[M+H]".
Vidu 34
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- Hop chit 34: N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol- 1-yl)pyrimidin-2-

ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 26 va azetidin hydroclorua, hop
chét néu & d& muc nay duoc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
491,2 [M+H]".
Vidu 35

Hop chét 35: (S)-N-(5-(4-(4-((3-(dimetylamino)pyrolidin-1-yl)metyl)- 1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chit trung gian 26 va (S)-N,N-dimetylpyrolidin-3-
amin, hop chét néu & d& muc nay dugc diéu ché nhu dugc mod ta trong Vi du 1; MS
(ESI) m/z 548,3 [M+H]". '
Vidu 36 _

Hop chét 36: N-(5-(4-(4-(azetidin- 1-ylmetyl)- 1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-(4-metylpiperazin-1-yl)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 24 va azetidin hydroclorua, hop
chét néu & dé muc ndy duoc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
518,3 [M+H]".
Vidu 37 '
Hop chit 37: N-(2-(4-axetylpiperazin-1-yl)-5-(4-(4-(azetidin-1-ylmetyl)-
1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit

Bing cach sir dung hop chit trung gian 27 va azetidin hydroclorua, hop
chét néu & d& muc nay dugc didu ché nhu duoc mo ta trong Vi du 1; MS (ESI) m/z
546,3 [M+H]".

Vidu 38

Hop chit 38: N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-2-(dimetylamino)-4-metoxyphenyl)acrylamit _

Bing cach sir dung hop chit trung gian 28 va azetidin hydroclorua, hop
chit néu & d& muc nay dugc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
4492 [M+H]". -
Vidu39

Hop chit 39: (R)-N-(5-(4-(4-((3-(dimetylamino)pyrolidin-1-yl)metyl)-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chit trung gian 26 va (R)-N,N-dimetylpyrolidin-3-
amin, hop chit néu & dé muc nay dugc diéu ché nhu duge mo ta trong Vidu 1; MS
(ESI) m/z 548,3 [M+H]".
Vi du 40

Hop chit 40: N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-(1,4-oxazepan-4-yl)phenyl)acrylamit
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Bing céch str dung hop chét trung gian 29 va azetidin hydroclorua, hop chét néu &
dé muc nay dugc diéu ché nhu dugc mod ta trong Vi du 1; MS (ESI) m/z 519,3
[M+H]".

Vidu 41 .

Hop chat 41: N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-(4-metyl-1,4-diazepan-1-
yl)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 30 va azetidin hydroclorua, hop
CmeoﬁmmmwmmmmeMMWmmmtm@hw1MS@mm&
532,3 [M+H]".

Viduy 42

Hop chat 42 N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-2-((2-(dimetylamino)etyl)(metyl)amino)-4-
metoxyphenyl)acrylamit

Bing cach sir dung hop chét trung gian 31 va azetidin hydroclorua, hop
chat néu & d& myc nay duoc didu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z
520,3 [M+H]".

Vidu 43 7 -

Hop chit 43: N-(2¥((2-(dimetylamino)etyl)(metyl)amino)-5-(4-(4-
(((35,4R)-3-hydroxy-4-metoxypyrolidin- 1-yl)metyl)- 1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit

Bing cach sir dung hop chét trung gian 31 va (3 S,4R)-4-metoxypyrolidin-
3-ol hydroclorua, hgp chét néu & dé muc nay dugc didu ché nhu dugc md ta trong
Vi du 1; MS (ESI) m/z 580,3 [M+H]".

Vidu 44

Hop chét 44: N-(4-metoxy-5-(4-(4-((3-metoxyazetidin-1-yl)metyl)-3-
metyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-2-morpholinophenyl)acrylamit '

Bing cich sit dung hop chit trung gian 13 va 3-metoxyazetidin
hydroclorua, hop chét néu & dé muc nay duoc diéu ché nhu dwgc md ta trong Vi du
1; MS (ESI) m/z 535,3 [M+H]".

Vidu 45

Hop chat 45: N-(5-(4-(4-((3 S,4R)-3-hydroxy-4-metoxypyrolidin-1-
yl)metyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 13 va (38, 4R)-4-metoxypyrolidin-
3-ol hydroclorua, hop chit néu & d& muc nay duoc diéu ché nhu dugc mo ta trong
Vi du 1; MS (ESI) m/z 565,3 [M+H]".

Vidu 46
Hop chit 46: N-(5-(4-(4-((dimetylamino)metyl)-3-metyl- 1H-pyrazol-1-
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yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 13 va dimetylamin, hop chét néu &
dé muc nay duoc diéu ché nhur dugc md ta trong Vi du 1; MS (ESI) m/z 493,3
[M+H]". |

'H NMR: § (DMSO-dg), 2,13ppm (6H, s), 2,26ppm (3H, s), 2,83~2,86ppm
‘(4H, 1), 3,80~3,81ppm (4H, t), 3,90ppm (3H, s), 5,80ppm (1H, d), 6,34~6,39ppm
(1H, d), 6,67~6,76ppm (1H, q), 6,94 (1H, s), 7,17ppm (1H, d), 8,09ppm (1H, s),
8,45ppm (1H, d), 8,91ppm (1H, s), 9,01ppm (1H, s), 9,12ppm (1H, s).
Vi du 47

Hop chit 47: N-(5-(4-(4-((dimetylamino)metyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-(4-metylpiperazin-1-yl)phenyl)acrylamit -

Bing cach sir dung hop chét trung gian 15 va dimetylamin, hop chit néu &
d& muc nay duoc diéu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z 506,3
[M+H]".
Vidu 48

Hop chit 48: N-(5-(4-(3-((3-hydroxyazetidin-1-yl)metyl)-4-metyl-1H-
pyrol-1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

‘Bing cach sir dung hop chét trung gian 33 va azetidin-3-ol hydroclorua,
hop chit néu & d& muc nay duoc diéu ché nhu duoc md ta trong Vi du 1; MS (ESI)
m/z 534,3 [M+H]".
Vi du 49

| Hop chét 49: N-(5-(5-clo-4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-

1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing céach str dung hop chét trung gian 35 va azetidin-3-ol hydroclorua,
hop chit néu & d& muc nay dugc diéu ché nhu duge mo ta trong Vi du 1; MS (ESI)
m/z 5552 [M+H]".
Vidu 50 A

Hop chit 50: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)-5-
clopyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 35 va azetidin hydroclorua, hop
chét néu & d& muc nay duoc didu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
539,2 [M+H]". |
Vidu 51

Hop chat 51: N-(5-(5-clo-4-(4-(((3S,4R)-3-hydroxy-4-metoxypyrolidin-1-
yl)metyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit

Bing cé4ch sir dung hop chit trung gian 35 va (3S,4R)-4-metoxypyrolidin-
3-0l hydroclorua, hgp chét néu & d& muc nay dugc diéu ché nhu dugc mé ta trong
Vi du 1; MS (ESI) m/z 599,2 [M+H]".
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Vidu 52

Hop chét 52: N-(5-(5-clo-4-(4-((dimetylamino)metyl)-3-metyl-1H-pyrazol-
1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 35 va dimetylamin, hop chit néu &
d& muc nay dugc diéu ché nhu duoc mé ta trong Vi du 1; MS (ESI) m/z 527,2
[M+H]".

Vidu 53

Hop chat 53: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-(1H-pyrazol-1-yl)phenyl)acrylamit

Bing cach sir dung hop chit trung gian 36 va azetidin hydroclorua, hop
chit néu & dé muc nay dugc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
539,2 [M+H]".

Vidu 54 _ -
Hop chit 54: N-(5-(5-clo-4-(4-(((3R,4S)-3,4-dihydroxypyrolidin-1-
yl)metyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-(4-

| metylplperazm- 1-yl)phenyl)acrylamit

Bing cach sir dung hop chit trung gian 37 va (3R, 4S)-pyrohd1n-3 4-diol
hydroclorua, hop chét néu & d& muc nay dugc diéu ché nhu duge mod ta trong Vi du
1; MS (ESI) m/z 598,3 [M+H]".

Vidu 55

Hop chét 55: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach st dung hop chét trung gian 39 va azetidin hydroclorua, hop
chét néu & d& muc nay duoc diéu ché nhu duoc mo ta trong Vi du 1; MS (ESI) m/z
531,3 [M+H]".

'H NMR: & (DMSO-d), 0,90~0,95ppm (4H, m), 1,92~2 03ppm (3H, m),
2,84~2,85ppm (4H, m), 3,14ppm (4H, t), 3,53ppm (2H, s), 3,80~3,82ppm (4H, m),
3,89ppm (3H, s), 5,82ppm (1H, d), 6,39~6,44 (1H, d), 6,69~6,78ppm (1H, q),
6,93ppm (1H, s), 7,09ppm (1H, d), 8,09ppm (1H, s), 8,43ppm (1H, d), 8,85ppm
(1H, s), 8,98ppm (1H, s), 9,14ppm (1H, s).

Vidu 56

Hop chét 56: N-(5-(4-(3-xyclopropyl-4-(((3S,4R)-3-hydroxy-4-
metoxypyrolidin-1-yl)metyl)-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 39 va (3S,4R)-4-metoxypyrolidin-
3-ol hydroclorua, hop chit néu & dé muc nay duoc didu ché nhu dugc mé ta trong
Vi du 1; MS (ESI) m/z 591,3 [M+H]".

Vidu 57
Hop chit 57: N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-
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pyrazol-1-yl)pyrimidin-2-ylamino)-5-(1-metyl- 1H-pyrazol-4-yl)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 41 va azetidin-3-ol hydroclorua,
hop chit néu & d& muc ndy duge didu ché nhu duoc mé ta trong Vi du 1; MS (ESI)
m/z 486,2 [M+H]".

Vidu 58

Hop chit 58: N-(5-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-(1-metyl- 1 H-pyrazol-4-
yDphenyl)acrylamit _

Bing cach sir dung hop chét trung gian 43 va azetidin-3-ol hydroclorua,
hop chét néu & d& muc nay duogc didu ché nhu dugc mé ta trong Vi du 1; MS (ESI)
m/z 516,2 [M+H]".

Vidu 59

Hop chét 59: N-(5 -(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-(1-metyl-1,2,3,6-tetrahydropyridin-4-
prhcnyDacnﬂanﬁt

Biang céch st dung hop chit trung gian 45 va azetidin hydroclorua, hop
chit néu & d& muc nay dugc didu ché nhu duoc mé ta trong Vi du 1; MS (ESI) m/z
515,3 [M+H]".

Vidu 60 _

Hop chit 60: N-(5-(4-(3-(azetidin-1-ylmetyl)-4-metyl-1H-pyrol-1-yl)-5-
flopyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 47 va azetidin hydroclorua, hop
chit néu & d& muc nay duoc diéu ché nhu duge mé ta trong Vi du 1; MS (ESI) m/z
522,3 [M+H]".

Vidu 61

Hop chit 61: N-(5-(5-flo-4-(4-(((3S,4R)-3-hydroxy-4-metoxypyrolidin-1-
yl)metyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 48 va (3S,4R)-4-metoxypyrolidin-
3-o0l hydroclorua, hop chit néu & d& muyc nay duge didu ché nhu duoc mé ta trong
Vi du 1; MS (ESI) m/z 583,3 [M+H]".

Vi du 62

Hop chét 62: N-(5-(4-(4-(azetidin- 1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)-5-
flopyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing céach st dung hop chat trung gian 48 va azetidin hydroclorua, hop
chét néu & d& muc nay duoc didu ché nhu duge mé ta trong Vi du 1; MS (ESI) m/z
523,3 [M+H]".

Vidu 63
Hop chit 63: N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-
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metylpyrimidin-2-ylamino)-4-isopropoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 50 va azetidin hydroclorua, hop
chét néu & dé muc nay duoc diéu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z
533,3 [M+H]".

Vidu 64 _

Hop chit 64 N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-(1-metyl-1,2,3,6-tetrahydropyridin-4-
yl)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 51 va azetidin hydroclorua, hop
chét néu & dé muc ndy duoc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
515,3 [M+H]".

Vi du 65

Hop chit 65: N-(4-(4-(4-(azetidin-1-ylmetyl)- 3-metyl- 1H- pyrazol-1-
yl)pyrimidin-2-ylamino)-5-metoxybiphenyl-2-yl)acrylamit =

Bing cach sir dung hop chét trung gian 53 va azetidin hydroclorua, hop
chét néu & dé muyc nay dugc diéu ché nhu dugc mo ta trong V1 du 1; MS (ESI) m/z
496,2 [M+H]".

Vi du 66

Hop chit 66:  N-(5-(4-(4-(hydroxymetyl)-3-metyl-1H- pyrazol 1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit ‘

Bing cach sir dung hop chét trung gian 54, hop chéit néu & d& muyc nay
dugc didu ché nhu dugc mo ta trong Vi du 1; MS (ESI) m/z 466,2 [M+H]

Vidu 67

"Hop chit 67: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-tert-butyl-1H-pyrazol-1-

yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 72 va azetidin hydroclorua, hop
chét néu & & muc nay dugc didu ché nhu dugc moé ta trong Vi du 1; MS (ESI) m/z
561,3 [M+H]".
Vidu 68

Hop chit 68: N-(4-(4-(4-(azetidin-1-ylmetyl)- -3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-2',5-dimetoxybiphenyl-2-yl)acrylamit

Bing cach sir dung hop chét trung gian 57 va azetidin hydroclorua hop
chit néu & @& muc ndy duoc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
526,3 [M+H]".
Vidu 69

Hop chit 69: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-2-(4,4-diflopiperidin-1-yl)-4-metoxyphenyl)acrylamit

Bing cach sir dung hop chét trung gian 59 va azetidin hydroclorua, hop
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chit néu & d& muc nay dugc diéu ché nhu duge md ta trong Vi du 1; MS (ESI) m/z
539,3 [M+H]".
Vidu 70

Hop chit 70: N-(5-(4-(4-(azetidin-1-ylmetyl)-3,5-dimetyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chit trung gian 61 va azetidin hydroclorua, hop
chét néu & & muc nay duoc didu ché nhu dugc mé ta trong V1 du 1; MS (ESI) m/z
519,3 [M+H]".
Vidu71

Hop chét 71: N-(2-(dimetylamino)-5-(4-(4-((dimetylamino)metyl)- 3-metyl-
1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit

Bing cach sir dung hop chét trung gian 62 va dimetylamin, hop chit néu &
dé muc nay duoc didu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 451,3
[M+H]".
Vidu72

Hop chét 72: N-(5-(4-(4- ((3 floazetidin-1-yl)metyl)-3-metyl-1H- pyrazol 1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing céach sir dung hop chét trung gian 13 va 3-floazetidin hydroclorua,
hop chét néu & @& muc nay duoc diéu ché nhu duge mé ta trong Vi du 1; MS (ESI)
m/z 523,3 [M+H]".
Vidu73

Hop chat 73: N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing céch sir dung hop chét trung gian 64 va dimetylamin, hop chét néu &
dé muc nay ducrc dleu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 555,3
[M+H]".

"H NMR: § (DMSO-dy), 2,21ppm (6H, s), 2,85~2,86ppm (4H, t), 3,46ppm
(2H, s), 3,81~3,83ppm (4H, t), 391ppm (3H, s), 5,82~6,43ppm (2H, dd),
6,72~6,76ppm (1H, dd), 6,96ppm (1H, s), 7,34~7,35 (1H, d), 7,41~7,43ppm (1H,
t), 7,47~7,50ppm (2H, t), 8,04~8,05ppm (2H, d), 8,18ppm (1H, s), 8,53~8,54ppm
(1H, d), 9,07ppm (1H, s), 9,15ppm (2H, s).
Vidu 74

Hop chit 74: N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 39 va dimetylamin, hop chét néu &
dé& muc nay dugc diéu ché nhu dugc mb ta trong Vi du 1; MS (ESI) m/z 519,3
[M+H]".

'H NMR (500MHz, DMSO-dg) Sppm 0,92-0,95 (m, 4H), 2,00-2,06 (m,
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1H), 2,19 (br s, 4H), 3,18 (br s, 4H), 3,44 (s, 2H), 3,82 (d, J = 4,5 Hz, 4H), 3,91 (s,
3H), 5,80 (dd, J = 1,5 Hz, 10 Hz, 1H), 6,37 (dd, J = 2,0 Hz, 17 Hz, 1H), 6,45-6,68
(m, 1H), 6,96 (s, 1H), 7,13 (d, J = 5,0 Hz, 1H), 8,00 (s, 1H), 8,44 (d, J = 5,0 Hz,
1H), 8,86 (s, 1H), 9,05 (br d, J =7,0 Hz, 1H)
Vidu75

Hop chit 75: N-(5-(4-(4-((dimetylamino)metyl)-3-metyl-1H-pyrazol-1-yl)-
5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Béng cach sir dung hop chét trung gian 20 va dimetylamin, hop chét néu &
d& muc nay dugc diéu ché nhu duoc md ta trong Vi du 1; MS (ESI) m/z 507,3
[M+H]".

'H NMR: § (DMSO-dy), 2,12ppm (6H, s), 2,26ppm (3H, s), 2,82~2,84ppm
(4H, t), 3,79~3,81ppm (4H, t), 3.90ppm (3H, s), 5,79ppm (1H, d), 6,31~6,36ppm
(1H, d), 6,66~6,75ppm (1H, q), 6,93 (1H, s), 7,96ppm (lH d), 8,37ppm (1H, s),
8,83ppm (1H, d), 8,89ppm (IH, s) 9,11ppm (IH s)

Vidu 76

Hop chit 76: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)-5-
metylpyr1mld1n-2 ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 20 va azetidin hydroclorua, hop
chit néu & d& muc nay }duc_)rc diéu ché nhu duge mé ta trong Vi du 1; MS (ESI) m/z
519,3 [M+H]".
Vidu 77

Hop chét 77: N-(5-(5- clo—4 (4-((dimetylamino)metyl)-1H- pyrazol-l-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Béng cach str dung hop chét trung gian 66 va dimetylamin, hop chit néu &
dé muc nay dugc didu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z 5132
[M+H]".
Vidu 78

Hop chét 78: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach str dung hop chit trung gian 64 va azetidin hydroclorua, hop
chét néu & d& muyc nay dugc dleu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
567,3 [M+H]".

TH NMR (500 MHz, DMSO-dg) & 2,01-1,96 (m, 2H), 2,89-2,87 (m, 4H),
3,18 (s, 2H), 3,21-3,18 (m, 4H), 3,85-3,83 (m, 4H), 3,93 (s, 3H), 5,85 (d, J = 10 Hz,
1H), 6,46 (d, J = 17 Hz, 1H), 6,73 (dd, T = 17,0, 10,0 Hz, 1H), 6,99 (s, 1H), 7,35 (d,
J=15,5 Hz, 1H), 7,45-7,42 (m, 1H), 7,51 (t, J = 8,0 Hz, 2H), 8,01 (d, J = 8,5 Hz,
2H), 8,12 (s, 1H), 8,53 (d, J = 5,0 Hz, 1H), 9,07 (s, 1H), 9,08 (b rs, 1H).
Vidu 79

Hop chét 79: N-(5-(4-(4-((dimetylamino)metyl)-3-metyl-1H-pyrazol-1-
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yl)pyrimidin-2-ylamino)-2-(4-(2-floetyl)piperazin-1-yl)-4-metoxyphenyl)acrylamit

Bing cach sir dung hop chit trung gian 67 va dimetylamin, hop chit néu &
dé muc ndy duge didu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z 538,3
[M-+H]".
Vidu 80

Hop chit 80: N-(5-(4-(4-((dimetylamino)metyl)-3-p-tolyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 69 va dimetylamin, hop chit néu &
dé muc nay dugc diéu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z 569,3
[M+H]".
Vidu 81

Hop chét 81: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-(4-flophenyl)-1H-pyrazol-

1-yl)pyrimidin-2-ylamino)-4- metoxy-2-morpholinophenyl)acrylamit -

Bing cach st dung hop chét trung gian 71 va azetidin hydroclorua hop
chét néu & d& muc niy duoc diéu ché nhu dwoc mé ta trong Vi du 1; MS (ESI) m/z
585,3 [M+H]".
 Vidu82 _
Hop chit 82: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-p-tolyl-1H-pyrazol-1-
yD)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chit trung gian 69 va azetidin hydroclorua, hop
chét néu & d& muc nay duoc didu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
581,3 [M+H]". :

'H NMR: § (DMSO-dy), 1,08~1,23ppm (4H, m), 1,96ppm (2H, t), 2,37ppm
- (4H, s), 2,85~2,86ppm (5H, m), 3,18ppm (4H, t), 3,57ppm (3H, s), 3,81~3,83ppm
(5H, m), 3,91ppm (3H, s), 5,86ppm (1H, d), 6,45~6,50ppm (1H, d), 6,72~6,81ppm
(1H, q), 6,96 (1H, s), 7,28~7,32ppm (3H, m), 7,90ppm (2H, d), 8,19ppm (1H, s),
8,52ppm (1H, d), 9,07ppm (2H, d), 9,17ppm (1H, s).
Vidu 83

Hop chit 83: N-(2-(dimetylamino)-5-(4-(4-((dimetylamino)metyl)-3-
phenyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit

Bing cach sir dung hop chit trung gian 73 va dimetylamin, hop chit néu &
d& muc nay dugc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 513,3
[M+H]".

'H NMR: § (DMSO-dg), 2,21ppm (6H, s), 2,66ppm (6H, s), 3,46ppm (2H,
s), 3,91ppm (3H, s), 5,77~5,81ppm (1H, dd), 6,37~6,43ppm (1H, d), 6,75~6,84ppm
(1H, @), 6,91 (1H, s), 7,33ppm (1H, d), 7,40~7,51ppm (3H, m), 8,04ppm (2H, d),
8,16ppm (1H, s), 8,52ppm (1H, d), 8,98ppm (1H, br), 9,11ppm (1H, s), 9,28ppm
(1H, s).
Vidu 84
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Hop chit 84: N-(2-(azetidin-1-y1)-5-(4-(4-((dimetylamino)metyl)-3-phenyl-
1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit

Bing cAch sir dung hop chit trung gian 74 va dimetylamin, hop chét néu &
dé muc nay dugc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 525,3
[M+H]".

Vidu 85

Hop chit 85: N-(4-metoxy-2-(4-metylpiperazin-1-yl)-5-(4- (3-pheny1 1H-
pyrazol-1-yl)pyrimidin-2-ylamino)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 77, hop chét néu & d& muyc nay
dugc didu ché nhu dugc mo ta trong Vi du 1; MS (ESI) m/z 511,3 [M+H]".

Vidu 86

Hop chét 86: N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)- 1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chit trung gian 79 va dimetylamin, hop chét néu &
dé muc nay dugc diéu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z 535,3
[M+H]".

'H NMR: & (DMSO-dg), 1,39ppm (9H, s), 2,15ppm (6H, s), 2 83~2 ,85ppm
(4H, t), 3,40ppm (2H, s), 3,81ppm (4H, t), 3,90ppm (3H, s), 5,86ppm (1H, d),
6,35~6,41ppm (1H, d), 6,68~6,77ppm (1H, q), 6,94 (1H, s), 7,18ppm (1H, d),
8,09ppm (1H, s), 8,46ppm (1H, d), 8,88ppm (1H, s), 9,01ppm (1H, s), 9,12ppm
(1H, s) '

Vidu 87

Hop chit 87: N-(2-(azetidin-1-yl)-5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl-

1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit

" Bing cach str dung hop chét trung gian 74 va azetidin hydroclorua, hgp
chét néu & d& myc nay duoc diéu ché nhu dwoc mo ta trong Vi du 1; MS (ESI) m/z
537,3 [M+H]".

'H NMR: & (DMSO-dg), 1,05~1,30ppm (4H, m), 1.97ppm (2H, t),
2,20~2,27ppm (3H, m), 3,15ppm (4H, t), 3,57ppm (2H, s), 3,83~3,86ppm (10H,
m), 5,77ppm (1H, d), 6,24ppm (1H, s), 6,33~6,38 (1H, d), 6,51~6,60ppm (1H, q),
7,22ppm (1H, d), 7,42~7,52ppm (3H, m), 7,93~8,00ppm (3H, m), 8,18ppm (1H, s),
8,46ppm (1H, d), 8,73ppm (1H, s), 9,32ppm (1H, s).

Vidu 88

Hop chit 88: N-(5-(4-(4-((dimetylamino)metyl)-3-(thiophen-2-y1)-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 80 va dimetylamin, hop chit néu &
dé muc nay dugc dxeu ché nhu duoc mb ta trong Vi du 1; MS (ESI) m/z 561,2
[M+H]".

'H NMR: § (DMSO-dy), 2,22ppm (6H, s), 2,84ppm (4H, t), 3,51ppm (2H,
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s), 3,81ppm (4H, t), 3,91ppm (3H, s), 5,82~5,86ppm (1H, dd), 6,39~6,45ppm (1H,
d), 6,70~6,79ppm (1H, q), 6,96 (1H, s), 7,19ppm (1H, t), 7,27ppm (1H, d),
7,62ppm (1H, d), 7,78ppm (1H, d), 8,18ppm (1H, s), 8,53ppm (1H d), 9,06ppm
(1H, s), 9,15ppm (2H, s).

Vidu 89

Hop chét 89: N-(5-(4-(4-((dimetylamino)metyl)-3-(2,5-dimetylphenyl)-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bang céch sir dung hop chét trung gian 82 va dimetylamin, hop chét néu &
d& muc nay dugc diéu ché nhu duge md ta trong Vi du 1; MS (ESI) m/z 583,3
[M+H]".

Vi du 90
Hop chit 90: N-(4-metoxy-2-morpholino-5-(4-(3-phenyl-4-(pyrolidin-1-
- ylmetyl)-1H-pyrazol-1-yl)pyrimidin-2-ylamino)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 64 va pyrolidin, hop chit néu & d&
muc ndy dugc diéu ché nhu duwoc mé ta trong Vi du 1; MS (ESI) m/z 581,3
[M+H]".

'H NMR: & (DMSO-dg), 1,65~1,75ppm (4H, m), 2 85ppm (4H, s),
3,66ppm (2H, s), 3,81ppm (4H, t), 3,91ppm (3H, s), 5,79~5,83ppm (1H, d),
6,35~6,40ppm (1H, d), 6,69~6,78ppm (1H, q), 6,96 (1H, s), 7,34ppm (1H, d),

- 7,42~7,52ppm (3H, m), 8,04ppm (2H, d), 8,19ppm (1H, s), 8 33ppm (1H, d),
9,04ppm (1H, s), 9,12ppm (2H, d)
Vidu91l :
Hop chit 91:  N-(5-(4-(4-(hydroxymetyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 83, hop chét néu & d& muc nay
duogc diéu ché nhu dugce mé ta trong Vi du 1; MS (ESI) m/z 528,2 [M+H]".
Vidu 92

Hop chit 92: N-(5-(4-(4-((etyl(metyl)amino)metyl)-3-phenyl-1H-pyrazol-
1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 64 va N-etylmetylamin, hop chit
néu & d& muc ndy dugc diéu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z
569,3 [M+H]".

'H NMR: § (DMSO-dg), 1,04ppm (3H, t), 2,17ppm (6H, s), 2,84~2,86ppm
(4H, t), 3,53ppm (2H, s), 3,81~3,82ppm (4H, t), 3,91ppm (3H, s), 5,81ppm (1H, d),
6,36~6,42ppm (1H, d), 6,69~6,78ppm (1H, q), 6,96 (1H, s), 7,34ppm (1H, d),
7,36~7,51ppm (3H, m), 8,07ppm (2H, d), 8,19ppm (1H, s), 8,54ppm (1H, d),
9,06ppm (1H, s), 9,14ppm (2H, d).
Vidu 93

Hop chét 93: N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl-1H-pyrazol-1-
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yl)pyrimidin-Z-ylamjno)-4-metoxy-2-morpholinophenyl)acrylamit

Bang céch sir dung hop chit trung gian 84 va dimetylamin, hop chét néu &
dé muc nay duoc diéu ché nhu dugec mé ta trong Vi du 1; MS (ESI) m/z 521,3
[M+H]".
Vidu %4

Hop chit 94: N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-((2-
metoxyetyl)(metyl)amino)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 85 va dimetylamin, hop chit néu &
dé muc nay dugc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 557,3
[M+H]".
Vidu95
Hop chit 95: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl-1H-pyrazol-1-
- yDpyrimidin-2-ylamino)-4-metoxy-2-((2-
metoxyetyl)(metyl)amino)phenyl)acrylamit

Biang céach sir dung hop chit trung gian 85 va azetidin hydroclorua, hop
- chét néu & d& muyc nay dugc diéu ché nhu dwoc md ta trong Vi du 1; MS (ESI) m/z
569,3 [M+H]".
Vidu 96

Hop chit 96: N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit

Bing cach sir dung hop chit trung gian 86 va dimetylamin, hop chét néu &
dé& muc nay dugc didu ché nhu duoc mé ta trong Vi du 1; MS (ESI) m/z 555,3
[M+H]". _

'H NMR: & (DMSO-dy), 2,22ppm (6H, s), 3,47ppm (2H, s), 3,87ppm (3H,
s), 4,42~4,49ppm (3H, m), 4,61~4,65ppm (2H, t), 5,83ppm (1H, d), 6,40~6,46ppm
(1H, dd), 6,73ppm (1H, s), 6,78~6,87ppm (1H, q), 7,35ppm (1H, d), 7,40~7,52ppm
(3H, m), 8,05ppm (2H, d), 8,18ppm (1H, s), 8,54ppm (1H, d), 9,12ppm (2H, d),
9,30ppm (1H, s).
Vidu97

"Hop chit 97: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl-1H-pyrazol-1-

yl)pyrimidin-2-ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit

Bing cich st dung hop chit trung gian 86 va azetidin hydroclorua, hop
chét néu & d& muc nay duoc diéu ché nhu duge mé ta trong Vi du 1; MS (ESI) m/z
567,3 [M+H]".
Viduy 98

Hop chit 98: N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-
yD)pyrimidin-2-ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 87 va dimetylamin, hop chét néu &
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- @ muc nay dugc didu ché nhu dwoc md ta trong Vi du 1; MS (ESI) m/z 539,3

[M+H]".

Vidu 99
Hop chit 99: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit
A Bing cach sir dung hop chét trung gian 87 va azetidin hydroclorua, hop
chét néu & @& muc nay dugc diéu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z
551,3 [M+H]". '
- Vidu 100 -

' Hop chit 100: N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)-1H-pyrazol-
I-y)pyrimidin-2-ylamino)-4-metoxy-2-((2- '
metoxyetyl)(metyl)amino)phenyl)acrylamit

Bing cach sir dung hop chit trung gian 88 va dimetylamin, hop chét néu &
d& muc nay dugc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 537,3
[M+H]".
Vidu 101 | - |

Hop chéat 101: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-tert-butyl-1H-pyrazol-1-
yD)pyrimidin-2-ylamino)-4-metoxy-2-((2-
metoxyetyl)(metyl)amino)phenyl)acrylamit

Bing céach sir dung hop chit trung gian 88 va azetidin hydroclorua, hop
* chét néu & dé muc nay duoc diéu ché nhu dugc mb ta trong Vi du 1; MS (ESI) m/z
549,3 [M+H]".
Vidu 102

Hop chat 102: N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)-1H-pyrazol-
1-yl)pyrimidin-2-ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 89 va dimetylamin, hop chét néu &
dé muc nay dugc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 535,3
[M+H]". :
Vidu 103 :
Hop chit 103: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-tert-butyl-1H-pyrazol-1-
yD)pyrimidin-2-ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 89 va azetidin hydroclorua, hop
chét néu & d& muc nay duoc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
547,3 [M+H]".
Vidu 104

Hop chit 104: N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)-1H-pyrazol-
1-yD)pyrimidin-2-ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 90 va dimetylamin, hop chit néu &
d& muc nay dugc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 519,3
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[M+H]".
Vidu 105

Hop chit 105: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-tert-butyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 90 va azetidin hydroclorua, hop
chét néu & d& muc ndy duoc diéu ché nhu dwgc mo ta trong Vi du 1; MS (ESI) m/z
531,3 [M+H]".
Vidu 106

Hop chit 106: N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)-1H-
‘pyrazol-1 -yl)pyrimidin—2-y1amino)-4-metoxy—2-((2-
metoxyetyl)(metyl)amino)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 91 va dimetylamin, hop chit néu &
dé muyc nay dugc didu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 521,3
[M-+H]".
Viduy 107

Hop chét 107: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-
1-yD)pyrimidin-2-ylamino)-4-metoxy-2-((2-
metoxyetyl)(metyl)amino)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 91 va azetidin hydroclorua, hop
chit néu & d& muc nay duoc didu ché nhu duge mé ta trong Vi du 1; MS (ESI) m/z
5333 [M+H]".
Viduy 108 :
Hop chat 108: N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-(metyl(oxetan-3-
yl)amino)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 92 va dimetylamin, hop chit néu &
dé muyc nay duoc didu ché nhu dugc mé ta trong Vi du 1; MS (ESD) m/z 519,3
[M+H]".
Vidu 109

Hop chit 109: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-
1-yl)pyrimidin-2-ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 92 va azetidin hydroclorua, hop
chit néu & d& muc nay duoc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
531,3 [M+H]".
Vidu 110

Hop chat 110: N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit

Bing cach sir dung hop chét trung gian 93 va dimetylamin, hop chit néu &
dé muc nay dugc diéu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z 503,3
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[M+H]".
Vidulll
Hop chét 111: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-
1-yl)pyrimidin-2-ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit
| Bing cach sir dung hop chit trung gian 93 va azetidin hydroclorua, hop
chit néu & dé muc ndy dugc diéu ché nhu dugc mo ta trong Vi du 1; MS (ESI) m/z
~515,3 [M+H]".
Vidy 112
Hop chit 112: N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl-1H-pyrazol-
1-yl)pyrimidin-2-ylamino)-4-metoxy-2-((2-
metoxyetyl)(metyl)amino)phenyl)acrylamit
Bing cach sir dung hop chit trung gian 94 va dimetylamin, hop chit néu &
dé muc nay dugc diéu ché nhu duoc mé ta trong Vi du 1; MS (ESI) m/z 523,3
[M+H]".
Vidull3
Hop chét 113: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-isopropyl-1H-pyrazol-1-
“y)pyrimidin-2-ylamino)-4-metoxy-2-((2-
metoxyetyl)(metyl)amino)phenyl)acrylamit
Bing cach sir dung hop chit trung gian 94 va azetidin hydroclorua, hop
chét néu & d& myc nay dugc diéu ché nhu duoc md ta trong Vi du 1; MS (ESI) m/z
535,3 [M+H]".
Vidu 114 :
Hop chit 114: N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl-1H-pyrazol-
1-yl)pyrimidin-2-ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit
Bing cach sir dung hop chit trung gian 95 va dimetylamin, hop chit néu &
d& muc nay dugc didu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z 521,3
[M+H]".
Vidu 115
Hop chat 115: N—(S-(4-(4-(azetidin—l-ylmetyl)-3-isopropy1—lH-pyrazol-l-
yl)pyrimidin-2-ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit
o Bing céich st dung hop chét trung gian 95 va azetidin hydroclorua, hop
chit néu & @& muc nady dugc diéu ché nhu dugce mo ta trong Vi du 1; MS (ESI) m/z
533.3 [M+H]".
Vidull6
Hop chit 116: N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl-1H-pyrazol-
1-yl)pyrimidin-2-ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit
Bing céch st dung hop chét trung gian 96 va dimetylamin, hop chét néu &
d& muc nay dugc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 505,3
[M+H]".
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Vidu 117

Hop chét 117: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-isopropyl-1H-pyrazol-1-
yD)pyrimidin-2-ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit

Bing cach sir dung hop chit trung gian 96 va azetidin hydroclorua, hop
chét néu & d& muc nay dugc didu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
517,3 [M+H]".

Vidu 118 ,
Hop chat 118: N—(S-(4-(4—(azetidin—1-ylmetyl)-3-(thiophen-2-y1)-lH-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 80 va azetidin hydroclorua, hop
chét néu & dé muc nay duoc didu ché nhu dugc mo ta trong Vi du 1; MS (ESI) m/z
573,2 [M+H]".

Vidu 119 o 7 |

Hop chat 119: N—(S-(4-(4v(azetidin-'1-ylmetyl)-3-i$opropy1—lH-pyrazol—l—
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chit trung gian 84 va azetidin hydroclorua, hop
chét néu & d& muc nay dugc diéu ché nhu duge mé ta trong Vi du 1; MS (ESI) m/z
533,3 [M+H]".

Vidu 120

Hop chit 120: N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-
yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 98 va dimetylamin, hop chét néu &
dé muc nay duoc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 569,3
[M+H]".

Viduy 121 : : ,

Hop chat 121: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl-1H-pyrazol-1-yl)-
5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chit trung gian 98 va azetidin hydroclorua, hop
chit néu & d& muc nay duogc diéu ché nhu dugc mo ta trong Vi du 1; MS (ESI) m/z
581,3 [M+H]".

Viduy 122 ,

Hop chit 122: N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)-1H-
pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit

Bing cach st dung hop chét trung gian 100 va dimetylamin, hop chit néu &
dé muc nay duoc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z 533,3
[M+H]".

'H NMR (500MHz, DMSO-d¢) Sppm 0,89-0,96 (m, 4H), 2,05-2,09 (m,
1H), 2,30 (br s, 4H), 2,46 (s, 3H), 2,85-2,87 (m, 4H), 3,18 (br s, 4H), 3,82 (t, ] =4,5
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Hz, 4H), 3,90 (s, 3H), 5,79 (dd, J = 1,5, 10,0 Hz, 1H), 6,33 (dd, J = 1,5, 17 Hz, 1H),
6,64-6,69 (m, 1H), 6,95 (s, 1H), 7,88 (s, 1H), 8,35 (s, 1H), 8,85 (s, 1H), 8,90 (s,
1H), 9,03 (s, 1H). '
Vidu 123
Hop chét 123: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-
1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit
Bing cach sir dung hop chét trung gian 100 va azetidin hydroclorua, hop
chét néu & d& muc nay dugc diéu ché nhr dwoc mé ta trong Vi du 1; MS (ESI) m/z
5453 [M+H]".
Vi du 124
Hop chét 124: N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl-1H-pyrazol-
1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit
~ Bing cach str dung hop chét trung gian 4 va dimetylamin, hop chit néu &
@& muc nay duge didu ché nhu duge mo ta trong Vi du 1; MS (ESI) m/z 535,3
[M+H]".
Vidu 125
Hop chét 125: N—(S-(4—(4—(azetidin-1-ylmetyl)-3-isopropyl-1H—pyrazol—1-
yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit
Bing céach str dung hop chit trung gian 4 va azetidin hydroclorua, hop chét
néu & dé muc nay dugc didu ché nhu dugc md ta trong Vi du 1; MS (ESI) m/z
5473 [M+H]".
Vidu 126 :
Hop chit 126: N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)-1H-pyrazol-
1-yl)pyrimidin-2-ylamino)-2-(etyl(2-metoxyetyl)amino)-4-metoxyphenyl)acrylamit
, Bing cach sir dung hop chét trung gian 101 va dimetylamin hydroclorua,
hop chit néu & d& muyc nay duoc didu ché nhu duge mo ta trong Vi du 1; MS (ESI)
m/z 551,3 [M+H]".
Vidu 127 :
Hop chit 127: N-(5-(4-(4-((dimetylamino)metyl)-3-(furan-3-yl)-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit
Bing céach sir dung hop chit trung gian 102 va dimetylamin hydroclorua,
hop chit néu & dé& muyc nay duogc didu ché nhu dugc mo ta trong Vi du 1; MS (ESI)
m/z 545,3 [M+H]".
Vidu 128
Hop chat 128: N-(5-(4-(4-((dimetylamino)metyl)-3-(pyridin-3-yl)-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit
Bing cach sir dung hop chét trung gian 103 va dimetylamin hydroclorua,
hop chit néu & d& muc nay duoc didu ché nhu duge mé ta trong Vi du 1; MS (ESI)
m/z 556,3 [M+H]".
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Vidu 129

Hop chét 129: N-(2-(4-axetylpiperazin-1-yl)-5-(4-(3-xyclopropyl-4-
((dimetylamino)metyl)-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-
metoxyphenyl)acrylamit

‘Bing cach sir dung hop chit trung gian 104 va dimetylamin hydroclorua,
hop chét néu & d& muc nay dugc didu ché nhu duoc md ta trong Vi du 1; MS (ESI)
m/z 560,3 [M+H]".
Vidu 130

Hop chit 130: N-(5-(4-(3-(azetidin-1-ylmetyl)-4-(furan-3-yl)-1H-pyrol-1-
yl)-5-flopyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach st dung hop chét trung gian 105 va azetidin hydroclorua, hop
chit néu & d& muc nay duoc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
574,3 [M+H]".
Vidu 131

Hop chit 131: N-(5-(4-(3-((dimetylamino)metyl)-4-(furan-3-yl)-1H-pyrol-
1-yl)-5-flopyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing céch sir dung hop chat trung gian 105 va dimetylamin hydroclorua,
hop chit néu & 4 muc ndy dugc didu ché nhu dugc md ta trong Vi du 1; MS (ESI)
m/z 562,3 [M+H]".
Viduy 132

Hop chét 132: N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)-1H-
pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-(metyl(oxetan-3-
yl)amino)phenyl)acrylamit

Bing cach str dung hop chét trung gian 106 va dimetylamin hydroclorua,
hop chét néu & d& muc nay duge diéu ché nhu duge mé ta trong Vi du 1; MS (ESI)
m/z 533,3 [M+H]". |

'H NMR: § (DMSO-de), 0,88~0,93ppm (5H, m), 2,05~2,06ppm (2H, m),
2,15ppm (6H, s), 2,44ppm (6H, s), 3,43ppm (2H, s), 3,84ppm (3H, t),
4,37~4,46(3H, m), 4,59~4,63(2H, m), 5,80ppm (1H, d), 6,33~6,39ppm (1H, dd),
6,68ppm (1H, s), 6,69~6,83ppm (1H, q), 7,94ppm (1H, s), 8,34ppm (1H, s),
8,79ppm (1H, s), 8,94ppm (1H, s), 9,25ppm (1H, s)
Vidu 134

Hop chit 134: N-(2-(4-axetylpiperazin-1-yl)-5-(4-(4-(azetidin-1-ylmetyl)-
3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit

Bing cach sir dung hop chét trung gian 107 va azetidin hydroclorua, hop
chét néu & @& muc nay duoc didu ché nhu duoc mé ta trong Vi du 1; MS (ESI) m/z
608,3 [M+H]".
Vidu 135

Hop chit 135: N-(2-(4-axetylpiperazin-1-yl)-5-(4-(4-
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((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-
metoxyphenyl)acrylamit

Bang cich sir dung hop chat trung gian 107 va dlmetylamln hydroclorua,
hop chét néu & d& muc nay dugc diéu ché nhu duge mé ta trong Vi du 1; MS (ESI)
m/z 596,3 [M+H]".
, "H NMR: & (DMSO-dg), 2,06ppm (3H, s), 2,22ppm (6H s), 2,81~2,85ppm

(5H, m), 3,47ppm (2H, s), 3 67ppm (4H, t), 3,90ppm (3H, s), 5,82~5,85ppm (1H,

dd), 6,40~6,45ppm (1H, d), 6,72~6,84ppm (1H, q), 6,97 (1H, s), 7,35ppm (1H, d),
7,42~7,52ppm (4H, m), 8,05ppm (1H, d), 8,18ppm (1H, s), 8,54ppm (1H, d),
9,13~9,18ppm (3H, m).
Vidy 136

Hop chit 136: N-(5-(4-(4-((dimetylamino)metyl)-3-(pyridin-4-y1)-1H-
- pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Béng cach st dung hop chét trung gian 108 va dimetylamin hydroclorua,
hop chét néu & d& muc nay dugc diéu ché nhu dugc md ta trong Vi du 1; MS (ESI)
m/z 556,3 [M+H]".
Vidu 137

Hop chit 137: N-(2-(4-axetylpiperazin-1-yl)-5-(4-(3-xyclopropyl-4-
((etyl(metyl)amino)metyl)-1H-pyrazol- 1-y1)pyr1m1d1n 2-ylamino)-4-
metoxyphenyl)acrylamit

Diang cach sir dung hop chét trung gian 104 va N-metyletanamin, hop chét
néu & d& muc nay. dugc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
574,3 [M+H]".

"H NMR: & (DMSO-dg), 0,91~0,95ppm (5H, m), 1,04ppm (3H, t), 2,05ppm
(6H, s), 2,17ppm (3H, s), 2,80~2,84ppm (5H, m), 3,55~3,57ppm (2H, m), 3,66ppm
(4H, t), 3,88ppm (3H, s), 5,80ppm (1H, d), 6,33~6,39ppm (1H, dd), 6,69~6,78ppm
(1H, q), 6,94 (1H, s), 7,11ppm (1H, d), 8,09ppm (1H, s), 8,44ppm (1H, d), 8,91ppm
(1H, s), 9,05ppm (1H, s), 9,14ppm (1H, s)
Vidu 138

Hop chit 138: N-(2-(4-axetylpiperazin-1-yl)-5- (4 (4-(azetidin-1-ylmetyl)-
3-xyclopropyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit

Bing cach sir dung hop chét trung gian 106 va azetidin hydroclorua, hop
chét néu & d& muc nay dugc didu ché nhu duge mé ta trong Vi du 1; MS (ESI) m/z
572,3 [M+H]".

'H NMR: & (DMSO-dg), 0,81~0,95ppm (5H, m), 1,93ppm (3H, t), 2,06ppm
(3H, s), 2,80~2,84ppm (5H, m), 3,11ppm (4H, t), 3,51ppm (3H, s), 3,61~3,72ppm
(6H, m), 3,82~3.92ppm (SH, m), 5,84ppm (1H, d), 6,41~6,46ppm (1H, d),
6,72~6,81ppm (1H, q), 6,94 (1H, s), 7,10ppm (1H, d), 8,09ppm (1H, s), 8,43ppm
(1H, d), 8,86ppm (1H, s), 9,05ppm (1H, s), 9,16ppm (1H, s)
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Vidu 139

Hop chét 139: N-(2-(azetidin-1-y1)-5-(4-(4-(azetidin- 1-ylmetyl)-3-
xyclopropyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit

Bing cach str dung hop chit trung gian 109 va azetidin hydroclorua, hop
chat néu & @& muc nay dugc diéu ché nhu duoc mo ta trong Vi du 1; MS (ESI) m/z
501,3 [M+H]".

'H NMR: § (DMSO-dy), 0,88~0,93ppm (5H, m), 1,92~1,99ppm (3H, m),
221ppm (3H, t), 3,11ppm (4H, t), 3,48ppm (2H, s), 3,80~3,88ppm (9H, m),
5,73ppm (1H, d), 6,22ppm (1H, s), 6,29~6,34ppm (1H, d), 6,49~6,52ppm (1H, q),
6,99 (1H, d), 7,90ppm (1H, s), 8,06ppm (1H, s), 8,36ppm (1H, d), 8,48ppm (1H, s),
9,29ppm (1H, s)

Vi du 140 :
Hop chit 140: N-(5-(4-(3-xyclopropyl-4-((etyl(metyl)amino)metyl)-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach sir dung hop chét trung gian 39 va N-etylmetylamin, hop chit
néu & d&& muc nay dugc didu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
533,3 [M+H]".

'"H NMR: § (DMSO-d¢), 0,91~0,94ppm (4H, m), 1,03ppm (3H, 1),
2,07~2,14ppm  (4H, m), 2,83~2,85ppm (4H, t), 3,50ppm ‘(2H, s), 3,79~3,81ppm
(4H, t), 3,89ppm (3H, s), 5,76~5,82ppm (1H, dd), 6,32~6,38ppm (1H, dd),
-6,67~6,76ppm (1H, q), 6,93 (1H, s), 7,11ppm (1H, d), 8,08ppm (1H, s), 8,43ppm
(1H, d), 8,88ppm (1H, s), 8,99ppm (1H, s), 9,12ppm (1H, s).

Vidy 141

Hop chit 141: N-(2-(azetidin-1-yl)-5-(4-(3-(azetidin-1-ylmetyl)-4-metyl-
1H-pyrol-1-yl)-5-flopyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit

Bing cach str dung hop chét trung gian 110 va azetidin hydroclorua, hop
chat néu & d& muyc nay duoc didu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
4922 [M+H]".

Vidu 142 '
Hop chit 142: N-(5-(4-(3-(azetidin-1-ylmetyl)-4-metyl-1H-pyrol-1-yl)-5-
flopyrimidin-2-ylamino)-2-(dimetylamino)-4-metoxyphenyl)acrylamit

Bing cach str dung hop chat trung gian 111 va azetidin hydroclorua, hop
chit néu & d& muc nay duge diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
480,4 [M+H]". |
Vidu 143

Hop chit 143: N-(2-(dimetylamino)-5-(4-(3-((dimetylamino)metyl)-4-
metyl-1H-pyrol-1-yl)-5-flopyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit

Bing céach sir dung hop chét trung gian 111 va dimetylamin hydroclorua,
hop chit néu & @ muc nay dugc diéu ché nhu duge mo ta trong Vi du 1; MS (ESI)
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m/z 468,2 [M+H]".
Vi du 144

Hop chit 144: N-(2-((2-(dimetylamino)etyl)(metyl)amino)-5-(4-(3-
((dimetylamino)metyl)-4-(triflometyl)- 1H-pyrol-1-yl)-5-flopyrimidin-2-ylamino)-
4-metoxyphenyl)acrylamit

Bing cach sir dung hop chit trung gian 113 va dimetylamin hydroclorua,
hop chét néu & dé muc nay dugc didu ché nhu duoc mo ta trong Vi du 1; MS (ESI)
m/z 578,3 [M+H]". |
Vidu 145

Hop chét 145: N-(5-(4-(4-((etyl(metyl)amino)metyl)-3-metyl-1H-pyrazol-
1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit

Bing cach st dung hop chét trung gian 13 va N-etylmetylamin, hop chét
néu & d& muc nay dugc diéu ché nhu dugc mé ta trong Vi du 1; MS (ESI) m/z
507,4 [M+H]".
Vi du d6i chimg 1

Hop chit 146: 4-(3-((dimetylamino)metyl)-4-metyl-1H-pyrol-1-y1)-N-(3,5-
dimetylphenyl)pyrimidin-2-amin

Hop chét 146 dugc didu ché nhu dugc mé ta trong US 8626132 B2; MS
(ESI) m/z 356,4 [M+H]".
Vi du d6i chimg 2 ‘

Hop chét 147: 1-((1-(2-(3,5-dimetylphenylamino)pyrimidin-4-yl)-3-metyl-
1H-pyrazol-4-yl)metyl)azetidin-3-ol ,

Hop chét 147 duoc didu ché nhu dugc md ta trong US 8626132 B2; MS
(ESI) m/z 365,3 [M+H]". ‘
Vi du dbi chimg 3

Hop chét 148: (R)-1-((1-(2-(3,5-dimetyl-4-(2-(pyrolidin-1-
yDetoxy)phenylamino)pyrimidin-4-yl)-3-metyl-1H-pyrazol-4-yl)metyl)pyrolidin-3-
ol

Hop chét 148 dugc didu ché nhu duge md ta trong US 8626132 B2; MS
(ESI) m/z 492,5 [M+H]".
Vi du d6i chimg 4

Hop chit 149: 1-((1-(2-(4-(2-hydroxyetoxy)-3,5-
dimetylphenylamino)pyrimidin-4-yl)-3-metyl-1H-pyrazol-4-yl)metyl)azetidin-3-ol

Hop chit 149 dugc diéu ché nhu dugc mé ta trong US 8626132 B2; MS
(ESI) m/z 425,4 [M+H]".
Vi du d6i chimg 5

Hop chat 150: 1-((4-metyl-1-(2-(2-metylbiphenyl-4-ylamino)pyrimidin-4-
yl)-1H-pyrol-3-yl)metyl)azetidin-3-ol

Hop chit 150 dugc didu ché nhu duge mé ta trong US 8626132 B2; MS
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(ESI) m/z 426,3 [M+H]".
Vi du d6i ching 6

Hop chit 151: 1-((3-xyclopropyl-1-(2-(4-(2-hydroxyetoxy)-3,5-
dimetylphenylamino)pyrimidin-4-yl)-1H-pyrazol-4-yl)metyl)azetidin-3-ol

Hop chét 151 dugc diéu ché nhu duoc moé ta trong US 8626132 B2; MS
(ESI) m/z 451,5 [M+HT".
Vi du dbi chimg 7

Hop chét 152: 4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)-N-
(2-metoxy-4-morpholino-5-nitrophenyl)pyrimidin-2-amin

Bing cach str dung hop chét trung gian 64, hop chat 152 dugc diéu ché nhu
dugc md ta trong phin diéu ché cia Vi du 1; MS (ESI) m/z 531,2 [M+H]
Vi du dbi chimg 8

Hop chédt 153: NI-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-yl)-6-metoxy-4-morpholinobenzen-1,3-diamin

Biéng cach st dung hop chét 152, hop chét 153 dugc didu ché nhu duge md
ta trong phan diéu ché cta Vi du 1; MS (ESI) m/z 501,4 [M+H]".
Vi du déi chimg 9 |

Hop chét 154: N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)but-3-enamit

Bing cach st dung hop chit 153, hop chét 154 duoc diéu ché nhu duoc md
ta trong phan diéu ché ctia Vi du 1; MS (ESI) m/z 569,3 [M+H]".
Vi du d6i chimg 10

Hop chit 155: (E)-N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)pent-2-enamit

Bing cach str dung hop chit 153, hop chét 155 dugc didu ché nhu dugc mo
ta trong phan diéu ché ctia Vi du 1; MS (ESI) m/z 583,3 [M+H]".
Vi du dbi chimg 11

Hop chit 156: (Z)-N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)hex-3-enamit

. Bing cach sir dung hop chit 153, hop chét 157 duge diéu ché nhu dugec mo

ta trong phan diéu ché cta Vi du 1; MS (ESI) m/z 597,3 [M+H]".
Vi du d6i ching 12

Hop chét 157: N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)propionamit

Bing cach sir dung hop chit 153, hop chét 157 dugc didu ché nhu duge méb
ta trong phan diéu ché ctia Vi du 1; MS (ESI) m/z 557,7 [M+H]".
Vi du d6i chimg 13

Hop chat 158: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)propionamit
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Bang cach sir dung hop chét 153, hop chét 158 dugc didu ché nhu duge md
ta trong phan diéu ché ciia Vi du 1; MS (ESI) m/z 569,7 [M+H]".
Vi du dbi chimg 14

Hop chét 159: N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)-2-floacrylamit

Bing cach sir dung hop chét 153, hop chét 159 dugc didu ché nhu duge md
ta trong phan diéu ché cta Vi du 1; MS (ESI) m/z 585,6 [M+H]".
Thir nghiém sinh hoc '
1. Thir nghiém tc ché kinaza

Hop chét theo sang ché dugc thir nghiém dé xac dinh kha ning ciia né tc
ché mAu kinaza bao gbm SYK, KDR, JAK3, va thé dot bién EGFR.
Phuong phép: tic ché hoat tinh enzym cia SYK, KDR, JAK3, va kinaza 4ot bién
EGFR v :
Pau tién, hop chit theo sang ché duoc pha loing dén 10mM trong dung
dich 100% DMSO dé bao quan va tao thanh dung dich dém kinaza dé thu duoc
ndng d6 ctia hop chit nim trong khoang tir 1uM dn 10uM. Dich pha loing theo
bac ciia hop chit theo sang ché dugc phan chia vao dia 96 giéng (Greiner
Biosciences™) & murc d6 6pl mdi giéng. Chét trc ché Erlotinb nghich do thé hé 1
va chét rc ché Afatinib nghich d4o dugc st dung 1am hop chit so sanh. SYK, KDR
c6 chiéu dai ddy du, di dugc tinh ché cia ngudi, va JAK3 duoc 1am ciin ngudi, thé
dot bién EGFR nhu del E746-A750, L858R, L858R/T790M va del E746-
A750/T790M (Carna Biosciences™), dugc pha loang trong dung dich dém kinaza
va dugc bd sung vao dung dich chira hop chét va dugc 0 so bd trong 30 phut (thé
dot bién EGFR trong 2 gid) & nhiét d6 trong phong. Tiép theo, ATP (Teknova™)
c6 ndng do ATP xép xi (ImM dbi véi thé dot bién EGFR) va dung dich chira co
chat (Ulight™-TK peptit déi véi SYK, Ulight™-Jak1 d6i v6i KDR va JAK3, va
Ulight™-PolyGT dbi v&i thé dot bién EGFR (PerkinElmer™)) dugc b sung (mbi
chat 12ul) vao cac giéng chira dung dich gdm hop chit va enzym va duoc u trong 1
gi0. Sau khi 4, dung dich 1am ngirg dugc tao ra tir EDTA, nudc, va dung dich dém
phét hién (PerkinElmer™) dugc b6 sung (mdi loai 12ul) vao hdn hop phén tmg dé
13m ngimg qua trinh phosphoryl hoa. Sau khi bd sung dung dich 1am ngimg va lic
trong 5 phut, dung dich phét hién chira khang thé danh diu Europi, nu6c, va dung
dich dém phét hién dugc bd sung (mdi loai 12ul) vao hdn hop phan tng va duge 0
lai trong 50 phiit. Qua trinh phosphoryl hoa co chit duoc thuc hién chirc ning &
budc séng phét xa 13 665nm duoc do sau khi bd sung dung dich phat hién va a 50
phut.

Mirc hiéu nghiém ctia hop chét dugc khing dinh 13 < 20nM & ICs, 21 dén
200nM & ICs, 201 d&n 1000nM & ICs, va >1000nM & ICso. Gia tri ICs, duoc xac
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dinh bang chuong trinh GraphPad Prism 5.
Két qua

Hop chit c¢6 cong thirc (I) cho thdy cac dic tinh duoc 1y hiru hiéu. Nhu
dugc sir dung trong ban mé ta ndy, ndng dd trc ché ban ti da (ICs0) thé hién 50%
trc ché 1én kinaza hoat tinh d& cho (vi du, 0% trc ché 1én dbi ching khong dugc xir
1y bing chit e ché) bing cac hop chét ¢ cong thire (I). Hop chit c6 cong thic (I)
cho thdy cac mirc do trc ché protein kinaza da cho khac nhau trén mAu. Mot sé hop
ché_t cho thdy kha ning trc ché tiém ning tit ca cic thé dot bién EGFR thir nghiém
va do chon loc t6t so v&i cac kinaza, KDR va SYK khéc nhu duge thé hién trong
cac Bang tir 1 dén 5.

Vi du, hop chit 73 c6 coéng thac (I), tac 13, N-(5-(4-(4-
((dimetylamino)metyl)-3-phenyl- 1 H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-
2-morpholinophenyl)acrylamit, dugc thay 14 &rc ché c6 hiéu luc hoat tinh kinaza ctia
JAK3 va tht ca 4 thé dot bién EGFR & ndng 6 ATP 1mM (< 20nM & ICs) nhung
trc ché kém SYK va KDR & ndng d6 ATP Km gin diing (xem c4c Bang tir 1 dn 5).

Hop chit so sanh Erlotinib cho thiy su trc ché vira phai d6i v6i thé dot bién
EGFR Del E746-A750 va thé dot bién EGFR L858R (20-200nM & ICs) nhung
khong e ché hoic wc ché it thé dot bién EGFR, SYK, KDR va JAK3 khac
(>1000nM & ICs;). Chit rc ché Afatinib nghich dao thé hién trc ché hitu hidu véi
tat ca thé dot bién EGFR va JAK3 (< 20nM & ICsq) nhung khéng e ché hoic tc
ché it v6i SYK va KDR (>1000nM & ICso). Vi vay, mot sb Hop chét c6 cong thirc
(I) ¢6 @6 hiéu nghiém manh va do chon loc kinaza twong tu véi hop chat 73 va
chung 1a twong duong véi chit @rc ché Afatinib nghich dao v& mit hiéu luc chéng
lai tAt ca thé dot bién EGFR thir nghiém. Tuy nhién, khong giéng nhu Afatinib tc
ché ca thé dot bién EGFR va dang dai, mot s& hop chit c6 cong thirc (I) bao gdm
hop chat 73 cho thiy khong trc ché hodc rc ché it EGFR dang dai (xem Béng 1,
Bang 2 va Fig. 1), goi ¥ rang ching 13 chon loc véi EGFR dang dai. Ngoai ra, mirc
trc ché hiru hiéu va chon loc (<20nM) JAK3 ciia mé6t s6 Hop chit c6 cong thirc (I)
chi ra ring chiing c6 thé c¢6 tac dung diéu tri d didu tri cac bénh gy ra qua trung
gian JAK3 nhu viém da khép dang thép, bénh mién dich, bénh bach céu, u bach
huyét va ung thu di can.

Bang 1. Hiéu luc kinaza cia thé dot bién EGFR (T790M) ctia hop chit tiéu biéu c6
cong thirc (I). Hiéu Iuc héa sinh: < 20nM, 20-200nM, 201-1000nM va >1000nM

Hop Thé dotbién | Hop | Thédotbién | Hop | Thé dotbién
chét EGFR chét EGFR chit EGFR
T790M T790M T790M
Afatinib <20 56 <20 108 <20
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Erlotinib|  20-200 58 20-200 109 <20
6 20-200 59 <20 111 20-200
7 <20 60 20-200 112 <20
9 20-200 61 <20 113 <20
11 <20 62 <20 114 <20
14 <20 63 20-200 115 <20
15 <20 64 <20 116 <20
16 20-200 65 201-1000 117 <20
17 | <20 66 20-200 118 <20
18 <20 67 20-200 119 <20
19 <20 71 <20 120 <20
20 <20 72 20-200 121 <20
21 <20 73 <20 122 <20
22 <20 74 <20 123 <20
23 201-1000 | 75 <20 124 <20
24 <20 76 <20 125 <20
25 <20 77 <20 126 20-200
26 <20 78 <20 127 <20
27 <20 79 <20 128 <20
28 <20 | 8 <20 129 <20
29 <20 81 201-1000 130 <20
30 <20 | 83 <20 131 <20
31 <20 84 <20 132 <20
32 <20 85 <20 134 <20
33 <20 86 20-200 135 <20
34 <20 87 <20 136 <20
36 <20 88 <20 137 <20
37 <20 89 20-200 138 <20
38 <20 91 201-1000 139 <20
40 <20 92 <20 140 <20
41 <20 93 <20 141 <20
42 <20 94 <20 143 <20
43 <20 95 <20 144 <20
44 201-1000 9 20-200 145 20-200
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45 20-200 97 20-200 146 >1000
46 <20 98 20-200 147 >1000
47 <20 99 20-200 148 >1000
48 <20 100 20-200 149 >1000
49 <20 101 <20 150 >1000
50 <20 102 <20 151 >1000
51 <20 103 | <20 - 152 >1000
52 <20 104 <20 153 >1000
53 | 20-200 105 20-200 157 >1000
54 <20 106 <20 158 >1000
55 <20 107 <20 159 >1000

Béng 2. Hiéu luc kinaza cta thé dot bién EGFR (T790M) ctia hop chét tiéu biéu c6
- cong thice (I). Hi€u luc hoéa sinh: < 20nM, 20-200nM, 201-1000nM va >1000nM

Hop chit - Thé d6t bién EGFR |
(ET46.4750) 1858R | L858R/T790M | Dell9/T790M

Afatinib <20 <20 <20 <20
Erlotinib 20-200 20-200 >1000 >1000

6 20-200 20-200 <20 <20

7 <20 <20 <20 <20

14 <20 <20 <20 <20

15 <20 <0 <20 <20

17 <20 <20 <20 <20

19 <20 <20 <20 <20

21 <20 20-200 <20 <20

22 <20 20-200 <20 <20

23 201-1000 201-1000 201-1000

25 <20 <20 <20 <20

26 <20 <20 <20 <20

28 <20 <20 <20 <20

29 <20 <20 <20 <20

30 <20 <20 <20 <20

31 <20 <20 <20 <20

-92-




25607

32 <20 <20 <20 <20
33 20-200 20-200 20-200 <20
34 <20 20-200 <20 <20
35 201-1000 201-1000 201-1000 20-200
36 <20 <20 <20 <20
37 <20 <20 <20 <20
38 <20 <20 <20 20-200
39 201-1000 201-1000 201-1000 20-200
40 <20 20-200 <20 <20
41 <20 <20 <20 <20
42 <20 20-200 <20 <20
43 <20 <20 <20 <20
44 20-200 20-200 ~20-200 20-200
45 <20 20-200 <20 <20
46 <20 <20 <20 <20
47 <20 <20 <20 <20
48 <20 20-200 <20 <20
49 <20 <20 <20 <20
50 <20 20-200 <20 <20
51 20-200 20-200 <20 <20
52 <20 <20 <20 <20
53 20-200 20-200 _
54 <20 20-200 <20 <20
55 <20 <20 <20 <20
56 <20 <20 <20 <20
59 <20 <20 <20 <20
60 <20 20-200 <20 <20
61 20-200 20-200 20-200
62 <20 <20 <20 <20
63 20-200 201-1000 20-200
64 <20 20-200 <20 <20
65 <20 20-200 <20 <20
66 <20 20-200 <20
67 <20 <20 <20 <20
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68 20-200 201-1000 20-200 20-200
69 <20 20-200 20-200 <20
70 20-200 20-200 20-200 20-200
71 <20 <20 <20 <20
73 <20 <20 <20 <20
74 <20 <20 <20 <20
75 <20 <20 <20 <20
76 <20 <20 <20 <20
77 <20 <20 <20 <20
78 <20 <20 <20 <20
79 <20 <20 <20 <20
80 <20 <20 <20 <20
81 20-200 20-200 20-200 20-200
82 <20 20-200 <20 <20
83 <20 <20 <20 <20
84 <20 <20 <20 <20
85 <20 20-200 20-200 <20
86 <20 <20 <20 <20
87 <20 <20 <20 <20
88 <20 <20 <20 <20
89 20-200 20-200 <20 <20
90 <20 20-200 <20 <20
91 <20 20-200 20-200 <20
92 <20 <20 <20 <20
93 <20 <20 <20 <20
94 <20 <20 <20 <20
95 <20 <20 <20 <20
96 <20 <20 <20 <20
97 20-200 <20 <20 <20
98 <20 20-200 20-200

99 <20 20-200 20-200

100 <20 <20 <20 <20
101 <20 <20 <20

102 <20 <20 <20
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103 <20 <20 <20

106 <20 <20 <20 <20
107 <20 <20 <20 <20
108 <20 <20 <20 <20
109 <20 <20 <20 <20
112 <20 <20 <20 <20
113 <20 <20 <20 <20
114 <20 <20 <20 <20
115 <20 <20 <20 <20
118 <20 <20 <20 <20
119 <20 <20 <20 <20
120 <20 <20 <20 <20
121 <20 <20 <20 <20
122 <20 <20 <20 <20
123 <20 <20 <20 <20
124 <20 <20 <20 <20
125 <20 <20 <20 <20
126 <20 <20 <20 <20
127 <20 <20 <20 <20
128 <20 <20 <20 <20
129 <20 <20 <20 <20
130 <20 <20 <20 <20
131 <20 <20 <20 <20
132 <20 <20 <20 <20
134 <20 <20 <20 <20
135 <20 <20 <20 <20
136 <20 <20 <20 <20
137 <20 <20 <20 <20
138 ‘ <20 <20 <20 <20
139 <20 <20 <20 <20
140 <20 <20 <20 <20
141 <20 <20 <20 <20
142 <20 <20 <20 <20
145 <20 <20 <20 <20
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146 >1000 >1000 201-1000 201-1000
147 >1000 >1000 201-1000 >1000
148 >1000 >1000 201-1000 201-1000
149 >1000 >1000 201-1000 >1000
150 >1000 >1000 201-1000 >1000
151 >1000 20-200 20-200 201-1000
152 >1000 >1000 - >1000 >1000
153 >1000 >1000 >1000 >1000
156 >1000 >1000 201-1000 20-200
157 >1000 >1000 >1000 >1000
158 ~ >1000 . ->1000 >1000 >1000
159 >1000 >1000 20-200 20-200

Bang 3. Hiéu luc kinaza ctia JAK3 ctia hop chét tiéu biéu c6 cong thirc (I). Hiéu luc

héa sinh: < 20nM, 20-200nM, 201-1000nM va >1000nM

Hop chét JAK3 Hop chit JAK3 Hop chit JAK3

Afatinib >1000 40 <20 71 <20

Erlotinib - | 201-1000 42 <20 73 <20
14 <20 46 <20 74 <20
17 <20 47 <20 75 <20
19 <20 48 <20 76 <20
25 <20 49 <20 78 20-200
26 <20 50 <20 79 <20
29 <20 54 <20 122 <20
32 <20 55 <20 123 <20
34 20-200 62 <20 124 <20
36 <20 65 20-200

Bang 4. Hiéu lyc kinaza ctia SYK ciia hop chét tiéu biéu c6 cong thic (I). Hiéu luc
héa sinh: < 20nM, 20-200nM, 201-1000nM va >1000nM

Hop chit Syk Hop chét Syk Hop chét Syk
Afatinib >1000 51 >1000 102 >1000
Erlotinib >1000 52 201-1000 104 >1000
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6 >1000 53 >1000 105 >1000
7 >1000 54 >1000 106 20-200
9 >1000 55 >1000 107 20-200
11 20-200 56 >1000 108 20-200
14 201-1000 58 201-1000 109 >1000
15 201-1000 59 >1000 111 >1000
16 >1000 60 >1000 114 201-1000
17 201-1000 61 >1000 115 >1000
18 >1000 62 >1000 116 >1000
19 20-200 63 >1000 117 >1000
20 201-1000 64 >1000 118 20-200
21 201-1000 65 >1000 119 201-1000
22 20-200 66 >1000 120 20-200
23 >1000 67 >1000 122 20-200
24 201-1000 68 >1000 123 201-1000
25 201-1000 69 >1000 124 20-200
26 201-1000 71 201-1000 127 201-1000
27 >1000 73 201-1000 129 201-1000
28 201-1000 74 20-200 130 201-1000
29 20-200 75 20-200 131 201-1000
30 20-200 76 201-1000 134 201-1000
31 20-200 77 201-1000 135 >1000
32 201-1000 78 >1000 138 >1000
33 >1000 79 201-1000 139 >1000
34 201-1000 80 >1000 140 >1000
35 >1000 81 >1000 141 201-1000
36 >1000 82 >1000 142 201-1000
37 201-1000 83 >1000 143 201-1000
38 >1000 84 >1000 146 20-200
39 >1000 86 >1000 147 20-200
40 >1000 87 >1000 148 201-1000
41 201-1000 88 201-1000 149 >1000
42 >1000 90 >1000 150 >1000
43 >1000 92 >1000 151 201-1000
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44 -~ >1000 93 >1000 152 >1000
45 >1000 94 | >1000 153 >1000
46 201-1000 95 >1000 156 >1000
47 201-1000 96 >1000 157 >1000
48 - | 201-1000 97 >1000 158 >1000
49 201-1000 100 >1000 159 >1000
50 >1000 101 >1000

Bang 5. Hiéu lyc kinaza ciia KDR ciia hop chit tiéu biéu c6 cong thirc (I). Hiéu Iuc
héa sinh: < 20nM, 20-200nM, 201-1000nM va >1000nM

Hop chit KDR Hop chét KDR Hop chat KDR
Afatinib >1000 40 >1000 71 >1000
Erlotinib 201-1000 42 >1000 73 >1000
14 >1000 46 >1000 74 >1000
17 201-1000 47 >1000 75 >1000
19 201-1000 48 >1000 76 >1000
25 >1000 49 >1000 78 >1000
26 >1000 50 >1000 79 >1000
29 >1000 54 >1000 82 >1000
32 >1000 55 >1000 122 >1000
34 >1000 62 >1000 123 >1000
36 >1000 65 >1000 124 >1000

2. Thir nghiém kha ning sbéng cia té bao

Hop chit theo sang ché duogc thir nghiém vé tic dung clia ching 1én céac
dong t& bao NSCLC dé chimg minh hiéu qué ctia sang ché & mirc té bao. Qua trinh
diéu hoa 18i va, cu thé 14 sy hoat héa qua mirc thé dot bién EGFR dugc thdy 1a lién
quan dén sy ting sinh qua mirc ciia cac dong NSCLC. Trong sd cac dong té bao
nay, kha nang séng cta té bao ciia cac NSCLC PC9 ty thudc vao sy hoat hoa ctia
thé dot bién EGFR Del E746-A750 & chd 1 cac té bao H1975 tac dong 1én sy hoat
héa cua thé dot bién EGFR L858R/T790M. Va kha ning séng cua té bio cia
H2073 tuy thudc vao EGFR dang dai.

Vi vay, kha ning séng ctia PC9 do hop chét c6 cong thire (I) 13 hiéu luc té
bao ctia hop chét thir nghiém chdng lai thé dot bién EGFR Del E746-A750 va kha
ning séng ciia H1975 ma chdng lai thé d6t bién EGFR L858R/T790M. Vi hiéu luc
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séng ctia H2073 13 hiéu lyc ctia dang dai EGFR trong dong NSCLC.
Phuong phap

Hop chét theo sang ché va hop chit so sanh dugc thir nghiém chdng lai
H2073, PCY9 va H1975 thu dugc tir American Type Culture Collection (ATCC,
Manassas, VA). Dong té bao nay dugc duy tri bang méi trudng Roswell Park
Memorial Institute (RPMI) (GIBCO™) chira 10% bao thai bo (FBS; GIBCO™) va
0,05mM 2-mercaptoetanol. Céc t& bao dugc gico mdm két tinh & 3x10° t8
bao/100ul/giéng vao dia nudi cdy 96 giéng, va tiép theo hop chét da duoc pha lodng
theo bac duoc bd sung vio. Chét trc ché Erlotinb nghich dao thé hé 1 va chét trc ché
Afatinib nghich dao dugc sir dung @ 1am chét tc ché so sanh. Sau khi i trong 72
gid & 37°C, cac té bao duge dua vao thir nghiém ATPLite (Promega) dé xac dinh
tac dung gay doc té bao cia hop chit.

Mirc hidu nghiém ctia hop chét dugc khing dinh 13 < 20nM & ICso, 21 den
200nM & ICs, 201 dén 1000nM & ICso va >1000nM & ICso. Gia tri ICs, duogc xac
dinh bang chuong trinh GraphPad Prism 5.

Két qua

Nhu dugce sir dung trong ban md ta nidy, ndng do trc ché ban ti da (ICs)
thé hién 50% trc ché 1én kha ning sbéng cia t& bao di cho bing cic hop chit c6
cong thirc (I). " '

Bang 6 thé hién kha ning séng ciia t& bao ctia EGFR ddt bién biéu hién cac
té bao khi dugc so sanh v6i dang dai EGFR biéu hién té bao va cho thiy ty 1& chon
loc ctia dang dai EGFR biéu hién té bao v6i thé dot bién biéu hién t& bao ctia mdi
hop chét thir nghiém. Hop chét ¢ cong thire (I) cho thiy khoang trc ché hiéu luc
(<20nM & ICs) & cac té bao PC9 va ngoai ra 13 & t& bao H1975 trong khi Erlotinib
khong thé hién mirc d6 trc ché hiéu luc. Vi du, hop chét 73 c¢6 cong thie (I), tirc 13,
N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl- 1 H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit, cho thiy su trc ché hiéu luc 1én
c4 té bao PC9 va H1975 nhung khong trc ché 1én H2073, trong khi d6 Afatinib thé
hién su @c ché higu lyc 1én H2073, PC9 va H1975. Khong gidng Afatinib, mét s6
hop chét theo sang ché nay cho thiy d6 chon loc cia EGFR dang dai 16n & muc té
bao (vi du, hop chit 73 ¢6 d6 chon loc v& hidu luc té bao 16n gép > 200 1an duge
thé hién trong Béang 6).

Bang 6. Hoat tinh chéng ting sinh chdng lai H2073, PC9 va H1975 clia
hop chét dugc chon c6 cong thire (I).

Hiéu Iyc té bao: < 20nM, 20-200nM, 201-1000nM va >1000nM
So sénh d6 gp (d6 chon loc): < 20 14n, 20-100 14n, 101-200 14n va >200
lan ‘
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EGFR EGFR D9 chon lgc trén dang dai
Hop chit | Dang dai Thé dot bién Dang dai so v6i thé dot bién
H2073 PC9 H1975 H2073/PC9 | H2073/H1975
(oM) (aM) (M) (lan) (lan)
Afatinib | 20-200 <20 20-200 <20 <20
Erlotinib | >1000 20-200 >1000 20-100 <20
14 >1000 <20 20-200 >200 20-100
19 >1000 <20 20-200 100-200 20-100
25 >1000 <20 <20 >200 101-200
26 >1000 20-200 20-200 20-100 101-200
29 >1000 20-200 20-200 <20 <20
32 >1000 | 201-1000 | 20-200 20-100 20-100
36 >1000 20-200 20-200 20-100 20-100
42 >1000 | 201-1000 | 20-200 20-100 >200
46 >1000 <20 20-200 >200 101-200
48 >1000 | 201-1000 | 201-1000 <20 <20
50 >1000 20-200 20-200 101-200 >200
54 >1000 20-200 | 201-1000 20-100 <20
55 >1000 <20 20-200 >200 101-200
62 >1000 20-200 20-200 >200 >200
71 >1000 <20 <20 >200 >200
73 >1000 <20 <20 >200 >200
74 >1000 <20 <20 >200 >200
75 >1000 20-200 20-200 101-200 101-200
76 >1000 20-200 20-200 101-200 101-200
78 >1000 <20 <20 >200 >200
79 >1000 20-200 20-200 101-200 101-200
82 >1000 20-200 20-200 101-200 101-200
84 20-200 <20 <20 <20 <20
86 201-1000 <20 <20 20-200 20-200
92 >1000 <20 <20 >200 >200
93 201-1000 <20 <20 20-200 20-200
100 >1000 20-200 20-200 101-200 101-200
106 >1000 20-200 20-200 101-200 101-200

-100-




25607

118 | 201-1000 | <20 <20 20-200 20-200
122 >1000 <20 <20 >200 >200
123 >1000 <20 <20 >200 >200
124 | >1000 <20 <20 >200 >200
146 >1000 | >1000 | >1000 <20 <20
147 >1000 | >1000 | >1000 <20 <20
148 >1000 | >1000 | >1000 <20 <20
149 >1000 | >1000 | >1000 <20 <20
151 >1000 | >1000 | >1000 <20 <20
154 >1000 | 20-200 | 201-1000 <20 <20
155 >1000 | 201-1000 | 201-1000 <20 <20
156 >1000 | >1000 | >1000 <20 <20
157 | >1000 | >1000 | >1000 <20 <20
158 >1000 | 20200 | 201-1000 <20 <20
159 >1000 | >1000 | >1000 <20 <20

3. Phan tich Western

Hop chét theo sang ché va hop chét so sanh duge thir nghiém vé tac dung
clia chiing 1én c4c dong t& bao NSCLC @& xac dinh hiéu luc ctia phan tr chdng lai
muc phosphoryl hod EGFR dang dai va dot bién va minh hoa do chon loc trén
EGFR p-dang dai. Mitc d6 trc ché qué trinh phosphoryl hos EGFR dot bién & cac
dong NSCLC PC9 va H1975 can dugc minh hoa dé hidu xem liéu n6 c¢6 twong
quan véi hiéu luc enzym kinaza va hiéu luc té bao cia hop chét. Dua trén co s& cac
két qua ndy, d6 chon loc ctia hop chét chdng lai thé dot bién EGFR so véi EGFR
dang dai c6 thé dugc biéu thi bing mirc d6 phén tir trong quan vé mit sinh 1y.

Phuong phéap

Cac dong NSCLC H1299, PC9, va H1975 duoc xir Iy bing néng d6 hop
chit dugc chi dinh trong 4 gid. Chét Grc ché Erlotinib nghich d4o thé hé 1 va chét tc
ché Afatinib nghich d4o dugc sir dung dé 1am chét e ché so sanh. Déi véi thi
nghiém hoat héa EGFR hoang dai, dong té bao H1299 dugc xir Iy ddng thdi cing
v6i viéc bd sung 3nM phdi tir EGE. Cac té bao dugc phan giai trong dung dich dém
RIPA (25mM Tris*HCI pH 7,6, 150mM NaCl, 1% NP-40, 1% natri deoxycholat,
0,1% SDS) chita proteaza va dung dich cdc-tai wc ché phosphataza (Thermo
scientific). Lugng duong lugng protein dugc phan l4p bing hé NuPAGE 4-12%
Bis-Tris Gel (Invitrogen™), va tiép theo duoc chuyén dén mang polyvinyliden
- diflorua. Mang dugc do bing khang thé Y1067 EGFR khang-phospho (Cell
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Signaling Technology™) va tiép theo duoc cit phin nhe bing Dung dich dém cét
thdm tich tdy (Thermo Scientific™). Mang dwgc do lai bing khing thé khéng
EGFR hoic khang thé khang actin (Cell Signaling Technology™) dé x4c dinh mtc
do dbi chimg ganh. Mang dwoc quan st bing mit thudng bing phén tmg quang
hoéa ting cudng.

Pé tinh todn mirc do e ché mirc phosphoryl hoa cuia p-EGFR dang dai, p-
EGFR del E746-A750 va p-EGFR L858R/T790M, cudng d6 ciia mdi nhém dugce
xir ly bang ndéng d¢ chét &rc ché dugc chi dinh dwogc x4c dinh bing ty trong ké dé
dich c4c gia tri s6 va gia tri s§ clia m&i cudng d6 dugc so sanh véi gid tri cia mbi
dbi chimng actin & nE“)ng do duoc cho. Gia tri ICsy duge xac dinh béng chuong trinh
GraphPad Prism 5. | '
Két qua .

Nhu dugc sir dung trong ban md ta niy, ndng do trc ché ban téi da (ICs)
thé hién 50% trc ché dbi v6i mitc phosphoryl hoa da cho & Y1068 ctia mdi EGFR
protein (vi duy, p-EGFR dang dai, p-EGFR del E746-A750 va p-EGFR
- L858R/T790M) bing cac hop chit c6 cong thic (I).

Bing 7 thé hién qua trinh trc ché mirc phosphoryl hoa EGFR dot bién khi
dugc so sanh vdi dang dai EGFR va cho théy ty 1€ do chon loc cta dang dai véi thé
dot bién ctia mdi hop chét thir nghiém. Hop chét c6 cong thirc (I) duoc cho nhu hop
chit 26 va 73 cho thiy kha ning trc ché tiém ning chdng lai p-EGFR del E746-
A750 va p-EGFR L858R/T790M nhung khong trc ché p-EGFR dang dai (dugc thé
hién trong Fig. 1 va Bang 7), trong khi Afatinib cho thiy trc ché hitu hiéu voi ca p-
EGFR dang dai, p-EGFR del E746-A750 va p-EGFR L858R/T790M. Trong khi

* Afatinib boc 16 d6 chon loc gip 28,7 14n & p-EGFR del19/p-EGFR dang dai va gép
9,6 14n & p-EGFR L858R, T790M/p-EGFR dang dai, hop chét 26 thiy thdy dé chon
loc tuong tng 13 gip 572,4 1an va 1440,3 1in. Vi vdy, mot sb hop chit theo sang
ché cho thdy do chon loc v6i EGFR dang dai & Muc hiéu Iycmir hiéu luc phén tir
16n hon so voi Afatinib.

Bang 7. D) hiéu nghiém cta muc phosphoryl hoa EGFR dang dai va thé
dot bién ciia Hop chét c¢6 cong thic (I)

Murc hiéu lyc cda phan ti: < 20nM, 20-200nM, 201-1000nM va >1000nM

So sanh d gip (dd chon loc): < 20 14n, 20-100 14n, 101-200 1in va >200

1
A

lan

H1299 PC9 H1975 Do chon loc so véi dang dai

p-EGFR | p-EGFR | p-dang dai so | p-dang dai so
del 19 L858R, | voip-EGFR véi p-EGFR
(E746- T790M dell9 L858R,

Hop chit | p-EGFR
dang dai
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A750 T790M

Erlotinib >1000 <20 >1000 20-100 n.d.

Afatinib 20-200 <20 <20 20-100 <20
14 >1000 <20 <20 >200 20-100
26 >1000 <20 <20 >200 >200
46 -20-200 <20 <20 20-100 20-100
73 201-1000 <20 <20 20-100 20-100
74 201-1000 <20 <20 101-200 20-100
78 >1000 <20 <20 >200 101-200
122 201-1000 <20 <20 20-100 20-100
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YEU CAU BAO HO
1. Hop chét c6 cong thirc (I):
NEST
|
NS N"%y RS
R )'\*\7‘
(] R w
R ‘

trong do:

X 1a CH hoac N;

R' 1a H, R® hoic -OR?;

R? 1a hydro, Cy¢ alkyl, aryl mdt vong hoic hai vong c6 6 dén 10 canh, hodc
heteroaryl c6 5 dén 10 canh chta 1 dén 4 nguyén tir khac loai dugc chon tir N, O va
S, trong d6 heteroaryl hodc aryl tiy ¥ va doc 1ap duoc thé & mot hodc nhiéu nguyén
tir cacbon bang R'?; va trong d6 heteroaryl c6 mét hodc nhiéu nguyén ti nito tuy ¥
va dgc 18p dugc thé & mot hodc nhiéu nguyén tir nito béng R®;

R? 12 hydro, heteroxyclyl mdt vong c6 4 dén 7 canh chira 1 dén 2 nguyén tir khac
loai dugc chon tir N, O va S, va tity ¥ duoc thé bing oxo, heteroaryl c6 5 dén 6
canh chira 1 d&n 3 nguyén tr khac loai dugc chon tr N, O va S, NR’RY, NR!'R'?,
hozc phenyl, trong d6 heteroaryl hodc phenyl tity ¥ va doc 14p duge thé & mét hodic
nhiu nguyén tir cacbon bang R"; va trong d6 heteroxyclyl hodic heteroaryl c6 mot
hoic nhiéu nguyén tr nito tily ¥ va doc 14p dugc thé & mot hodc nhidu nguyén tir
nito bang R®;

R*1a hydro, C;_4 alkyl, Cs_5 xycloalkyl, F, Cl, Br, CN, hodc CF;;

R’ 13 hydro, CF;, Cy6 alkyl, Cs_; xycloalkyl, heteroaryl ¢6 5 dén 6 canh chtra 1 dén
3 nguyén tir khac loai dugc chon tir N, O va S, hodc aryl mdt vong hodc hai vong
c6 6 dén 10 canh, trong d6 heteroaryl hodc aryl thy ¥ va doc 1ap dugc thé & mot
hoic nhidu nguyén tir cacbon bang R'?;

R°1a hydro hodc Cy_¢ alkyl,

R’ 1a hydro, -CH,OH, -CH,OR®, C,; alkyl, (CH,),NR’R', (CH,),NR''R'%
C(O)NR’R', hodc C(O)NR''R'?, trong d6 mdi n doc 1ap 14 1 hodc 2;

R® duge chon tir Cy¢ alkyl hodc C;_; xycloalkyl;

R’ duoc chon tir Cy¢ alkyl, C;_; xycloalkyl hodc heteroxyclyl c6 4 dén 7 canh chira
1 dén2 nguyén tir khac loai dugc chon tir N, O va S, trong d6 C,_6 alkyl hoic Cs_;
xycloalkyl tiy ¥ duoc thé bang halogen hoic -OR®, and trong d6 heteroxyclyl c6 4
dén 7 canh c6 mot nguyén tir nito ty ¥ va doc lap duoc thé bang -R®, - C(O)R?,
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-C(0O)OR®, hodc C(O)NHR?;

R 13 Cy alkyl, Cs7 xycloalkyl, hosic (CH,),NR’R’, trong d6 mdi n doc lap 1a 1

hodc 2;

R'' va R", cling v6i nguyén tir nito ma ching gin vao, doc lap trong mdi trudong

hop, tao thanh:
i) nhom mdt vong bao hoa hodc bao hoa mot phén c6 3 dén 8 canh
khéng c6 nguyén tir khac loai ngoai nguyén tir nito ma R" va R gén vao,
trong d6 nhém mdt vong bio hoa hoic bdo hoa mot phin c6 3 dén 8 canh
ndy tiy ¥ va doc lap dugc thé & mot hodc nhidu nguyén tir cacbon bing
halogen, hydroxyl, -OR®, -NR’R'®, hodc -NR''R'%; hodc
ii) nhém mot Vbng bao hoa hoac bao hoa mot ph?m c6 5 dén 8 canh c6 1
hodc 2 nguyén tir khac loai, ngodi nguyén tir nito ma R"' va R"? gén vao,
trong d6 nguyén tir khac loai nay doc 14p duge chon tir nito, oxy, luu huynh,
sulfon hodc sulfoxit, trong d6 nhém mot vong bao hoa hodc bao hoa mot
phén c6 5 dén 8 canh niy c6 1 hoic 2 nguyén tir nito tily ¥ duoc thé & mot
hoic nhiéu nguyén tir cacbon hodic nguyén tir nito bang R%, -C(O)RS,
-C(O)OR®, -C(O)NHR?, -SO,R®, -SO,NH,, hodc -SO,NR?); va

R dugc chon tir halogen, CN, CF;, R®, -OR® or C,4 alkenyl,

hodc mubi duge dung ctia no.

2. Hop chét theo diém 1 hoic mudi duoc dung ctia no, trong d6 hop chét nay cé

cong thirc (11): '
e
|
e
O )Qz——
o~
RB Rﬁ R?
H NH
RSON:
11
trong do:

R? 1a hydro, heteroxyclyl mdt vong c6 4 d&én 7 canh chira 1 dén 2 nguyén tir khac
loai dugc chon tir N, O va S, va tuy y duogc thé b?mg oxo, heteroaryl c6 5 dén 6
canh chtra 1 dén 3 nguyén tir khéc loai dugc chon tir N, O va S, NR°R'’, NR''R",
hozc phenyl, trong d6 heteroaryl hodc phenyl tity ¥ va doc 1ap dugc thé & mot hoic
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nhidu nguyén tir cacbon bang R"; va trong d6 heteroxyclyl hoic heteroaryl c6 mot

hogic nhidu nguyén tir nito tiy ¥ va doc 14p duoc thé & mot hoic nhidu nguyén tir

nito bang R;

R*la hydro, Ci4 alkyl, C;3_5 xycloalkyl, F, CI, Br, CN, hodc CFj;

R’ 14 hydro, CF;, Cy alkyl, Cs_; Xycloalkyl, heteroaryl c6 5 dén 6 canh chtra 1 dén

3 nguyén tir khac loai dugc chon tir N, O va S, hoic aryl mdt vong hoic hai vong

c6 6 dn 10 canh, trong d6 heteroaryl hodc aryl tiy y va doc lap dugc thé & mot

ho#c nhiéu nguyén tir cacbon bang R"; |

R® 13 hydro hoic Cy¢alkyl;

R’ 1a hydro, -CH,0H, -CH,OR®, Cy; alkyl, (CH,),NR’R', (CH,).NR''R",

C(O)NR’R", hodc C(O)NR''R', trong d6 mdi n doc 14p 13 1 hoic 2;

R® dugc chon tir C; ¢ alkyl hoac C;_; xycloalkyl;

R’ dugc chon tir Ci alkyl, C;.7 xycloalkyl hodc heteroxyclyl c6 4 dén 7 canh chira

1 dén2 nguyén tir khac loai dugc chon tir N, O va S, trong d6 C;_¢ alkyl hodc Cs

xycloalkyl tiiy ¥ duogc thé bang halogen hozc -OR, trong d6 heteroxyclyl c¢6 4 d&én

7 canh c6 mot nguyén tir nito tiy ¥ va doc 14p duge thé bang -R®, -C(O)R?,

- C(O)OR®, hoic C(O)NHR?; _

R 13 Cy alkyl, Cs.; xycloalkyl, hoic (CH,),NR’R’, trong d6 mdi n doc 1ap 1a 1

hoidc 2; '

R va R, cing v6i nguyén tir nito ma ching gén vao, doc 1ap trong mdi truomg

hop, tao thanh:
i) nhom modt vong bao hoa hodc bao hoa mot phén c6 3 dén 8 canh
khong c6 nguyén tir khac loai ngodi nguyén tir nito ma R" va R'? gin
vao, trong d6 nhém mdt vong bao hoa hodc bao hoa mot phén c63 dén 8
canh ndy tiy ¥ va doc 1ap dugc thé & mot hodc nhidu nguyén tir cacbon
béng halogen, hydroxyl, -OR®, -NR’R', hoac -NR'R'%; hoic

~ ii)) nhoém mdt vong bao hoa hodc bao hoa mot ph?m ¢6 5 dn 8 canh c6 1

hoic 2 nguyén tir khac loai, ngoai nguyén tir nito ma R' va R gin vao,
trong d6 nguyén tr khéc loai ndy doc 1dp duge chon tir nito, oxy, luu
huynh, sulfon hodc sulfoxit, trong d6 nhém mot vong bao hoa hodc bao
hoa mot phan ¢6 5 d&én 8 canh nay c6 1 hodc 2 nguyén tir nito tiy y duge
thé & mot hodc nhidu nguyén tir cacbon hodc nguyén tir nito bang -R®,
-C(O)R®, -C(O)OR®, -C(O)NHR?, -SO,R?, -SO,NH,, hoic -SO,NR®); v

R duoc chon tir halogen, CN, CF;, R®, -OR® hodc Cp4 alkenyl.

3. Hop chét theo diém 1, hodc mudi dugc dung ciia né, trong d6 hop chit nay cé
cong thire (I11):
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trong do: o
R? 14 hydro, heteroxyclyl mot vong c6 4 dén 7 canh chira 1 dén 2 nguyén tir khac
loai dugc chon tir N, O va S, va tuy y dugc thé bi‘mg oxo, heteroaryl c6 5 dén 6
canh chtra 1 dén 3 nguyén tir khac loai dugc chon tir N, O va S, NRR', NR''R'?,
hodc phenyl, trong d6 heteroaryl hodc phenyl tuy y va doc 1ap dugc thé & mét hodc
nhidu nguyén tir cacbon bang R"; va trong d6 heteroxyclyl hodc heteroaryl cé mot
hodc nhiéu nguyén tir nito tily ¥ va doc 14p duoc thé & mot hodc nhidu nguyén tir
nito bing R®; |
R* 13 hydro, C,4 alkyl, Cs_s xycloalkyl, F, CIL Br, CN, hozc CFj; .
R’ 1a hydro, CF;, Cy alkyl, C;_; xycloalkyl, heteroaryl c6 5 dén 6 canh chta 1 dén
3 nguyén tir khac loai dugce chon tir N, O va S, hodc aryl mot vong hodc hai vong
c6 6 dén 10 canh, trong d6 heteroaryl hodc aryl tuy y va doc 1ap duoc thé & mot
ho#c nhidu nguyén tir cacbon bing R";
R® 14 hydro hoic C alkyl;
R’ 1a hydro, -CH,0H, -CH,OR®, C,; alkyl, (CH,),NR’R', (CH,),NR'R',
C(O)NR’R', hodc C(O)NR''R', trong d6 mbi n doc 1ap 1a 1 hoic 2;
R® dugc chon tir Cp¢ alkyl hoac Cs_; xycloalkyl;
R’ dugc chon tir Cy alkyl, Cs_; xycloalkyl hodc heteroxyclyl ¢ 4 dén 7 canh chira
1 dén 2 nguyén tir khac loai dugc chon tir N, O va S, trong dé C,_¢ alkyl hodc C;_;
xycloalkyl tiy ¥ duoc thé bing halogen hodc -OR?, trong d6 heteroxyclyl ¢6 4 dén
7 canh ¢6 mdt nguyén tir nito tiy ¥ va doc 14p duoc thé bang -R®, -C(O)R?,
- C(O)OR®, hoic C(O)NHR?;
R 13 C, alkyl, Cs.7 xycloalkyl, hoic (CH,),NR’R’, trong d6 mdi n doc 1ap 1a 1
hoic 2;
RM va R'?, cing vé6i nguyén tir nito ma chung gin vao, doc 1ap trong mdi trudng
hop, tao thanh:
i) nhém mot vong bio hoa hodc bdo hoa mét phan c¢6 3 dén 8 canh
khong c6 nguyén tir khac loai ngoai nguyén tir nito ma R va R'? gén
vao, trong d6 nhém mét vong bio hoa hodc bdo hoa mét phin cb 3
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dén 8 canh nay tiy ¥ va doc 14p dugc thé & mot hoic nhidu nguyén tir
cacbon bang halogen, hydroxyl, -OR®, -NR°R", hoic -NR''R'%; hoic
ii) nhém mot vong bao hoa hodc bdo hoa mot phﬁn c6 5 dén 8 canh co 1
hoic 2 nguyén tir khac loai, ngodi nguyén tir nito ma R'! va R'? gin
vao, trong d6 nguyén tir khac loai nay dc 14p duge chon tir nito, oxy,
luu huynh, sulfon hodc sulfoxit, trong d6 nhom mot vong bao hoa
- hoac bao hoa mdt ph?ln c6 5 dn 8 canh nay c6 1 hodc 2 nguyén tir
nito tiry ¥ dugc thé & mot hozc nhiéu nguyén tir cacbon hoic nguyén
tir nito bang -R®, -C(O)R®,-C(O)OR?, -C(O)NHR?, -SO,R®, -SO,NH,,
hoac -SOZNRSZ; va
R" dugce chon tir halogen, CN, CF;, R®, -OR® hoic C,4 alkenyl.

4. Hop chit theo diém 1 hodc mubi duoc dung ctia no, trong d6 hop chét niy co
cong thire (IV): '

trong do:

X 1a CH hodc N;

R'1a H, R hoic -OR®;

R? 1a hydro, C;¢ alkyl, aryl mét vong hodc hai vong c6 6 dén 10 canh, hodc
heteroaryl ¢6 5 dén 10 canh chira 1 dén 4 nguyén tir khac loai dugc chon tir N, O va
S, trong d6 heteroaryl hoic aryl tly ¥ va doc 14p duoc thé & méot hodc nhiéu nguyén
tir cacbon bing R"; va trong d6 heteroaryl c¢6 mot hodc nhiéu nguyén tir nito tiy y
va doc 1ap duge thé & mot hodc nhiéu nguyén tir nito bing R®;

R*1a hydro, C,4 alkyl, C;_5 xycloalkyl, F, CL, Br, CN, hodc CFs;

R’la hydro, CF;, Cy¢ alkyl, C;_7 xycloalkyl, heteroaryl c6 5 dén 6 canh chira 1 dn
3 nguyén tir khic loai dugc chon tir N, O va S, hodc aryl mdt vong hoac hai vong
c6 6 dén 10 canh, trong d6 heteroaryl hodc aryl tiy y va doc lap dugc thé & mot
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hozc nhiu nguyén tir cacbon bang R";
R’ 1a hydro, -CH,OH, -CH,0R®, C,; alkyl, (CH,),NR’R", (CH,),NR"R",
C(O)NR’R'®, hoic C(O)NR''R™, trong 6 mbi n ddc 14p 13 1 hoic 2;
R® duogc chon tir Cy_¢ alkyl hodc Cs;_; xycloalkyl;
R’ dugce chon tir Cy ¢ alkyl, C;_; xycloalkyl hodc heteroxyclyl c6 4 dén 7 canh chira
1 &n 2 nguyén tr khac loai dugc chon tir N, O va S, trong dé C,¢ alkyl hoic Cs
xycloalkyl tiy ¥ duoc thé bing halogen hodc -OR®, trong d6 heteroxyclyl c6 4 dén
7 canh c6 mdt nguyén tir nito tity ¥ va doc 14p duoc thé bang -R®, -C(O)R?,
- C(O)OR®, hoic C(O)NHR®,;
R' is C, alkyl, Cs; xycloalkyl, hoic (CH,),NR’R’, trong d6 mdi n doc lap 1a 1
hoac 2; |
R'" va R'? cung vé6i nguyén tir nito ma ching gin vao, doc l4p trong mbi trudong
hop, tao thanh: . _
i) nhém mot vong bao hoa hodc bao hoa mdt phﬁn ¢6 3 dn 8 canh
khéng c6 nguyén tir khac loai ngoai nguyén tir nito ma R'! va R' gén
vao, trong d6 nhom mdt vong bao hoa hodc bao hoa mdt ph?m c6 3
dén 8 canh nay tuy y va doc 1ap dugc thé & mot hodc nhiéu nguyén tir
cacbon bing halogen, hydroxyl, -OR®, -NR°R'®, hoic -NR''R'?; hoic
ii) nhém modt vong bao hoa hodc bao hoa mot phén ¢6 5 dn 8 canh ¢6 1
- hoic nguyén tir khac loai, ngoai nguyén tir nito ma R'' va R'? gén
vao, trong d6 nguyén tir khac loai nay ddc 1ap dugce chon tir nito, oxy,
Itru huynh, sulfon hodc sulfoxit, trong d6 nhém mdt vong bao hoa
hoic bdo hoa mot phan c6 5 dén 8 canh nay cé 1 hodc 2 nguyén tir
nito tily ¥ dugc thé & mot hodc nhiéu nguyén tir cacbon hoic nguyén
tir nito bang -R®, -C(O)R?, -C(O)OR?, -C(O)NHR?, -SO,R?,
-SO,NH,, hogc -SO,NR%;; va
R" duoc chon tir halogen, CN, CF;, R®, -OR® hoic C,_4 alkenyl.

5. Hop chit theo diém bat ky trong s6 cac diém tir 1 dén 3, trong d6 R' 13 -OCH;
R* 1a H, -CH;, F, hoac CI; R’ 1a hydro, C,¢ alkyl, C;; xycloalkyl, pyridinyl,
thiophenyl, furanyl, N-metyl pyrolidinyl, N-metyl pyrazolyl, hoic phenyl; R® 1a
metyl; vanla 1. : '

6. Hop chét theo diém 4, trong d6 R' 13 H; R? 1 furanyl, thiophenyl, N-metyl
pyrazolyl, hodc phenyl; R*1a H, -CH3, F, hoac CI ; R’ 1a hydro, C, alkyl, C;_;
xycloalkyl, pyridinyl, thiophenyl, furanyl, N-metyl pyrolyl, N-metyl pyrazolyl,

hodc phenyl; vanla 1.

7. Hop chét theo diém 5, trong d6 R*1aH; R°1a H; R®1a morpholino, N-metyl
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piperazinyl, piperidinyl, azetidinyl, pyrodinyl, 4-axetylpiperidinyl, N,N-
dimetylamino, 1,4-oxazepan-4-yl, hoic 4-metyl-1,4,-diazepan-1-yl; va R’ 1a
-(CH,)NR’R'? hojc -(CH,)NR''R".

8. Hop chit theo diém 6, trong d6 R” 13 -(CH,)NR’R" hoic -(CH,)NR'R'%.

9. Hop chit theo diém 7 hoic 8, trong do R’ 1a metyl, etyl, propyl,
xyclopropylmetyl, hoic xyclobutylmetyl; va R 13 metyl, etyl, propyl,
xyclopropylmetyl, oxetanyl, oxetaemetyl, N-metyazetinyl, N,N-dimetyletyl, hodc
metoxyetyl; va N RR? 13 azetidinyl, 3-hydroxy azetidinyl, 3-metoxy azetidinyl,
pyrolidinyl, (S)-3-hydroxy pyrolidinyl, (R)-3-hydroxy pyrolidinyl, (3R,4S)-3,4-
dihydroxypyrolidinyl, (3S,4R)-3-hydroxy-4-metoxypyrolidinyl, = piperidinyl,
morpholinyl, N-metylpiperazinyl, azamorpholinyl, N-metylazapiperazinyl, N-
axetyl piperazinyl, hodc thiomorpholinyl.

10. Hop chét theo diém 5 hoic 6, trong d6 R 14 hydro, metyl, isopropyl, t-butyl,
xyclopropyl, 2-thiophenyl, 2-furanyl, 3-furanyl, 3-pyridyl, 4-pyridyl hoac phenyl.

11. Hop chét theo diém 1, trong d6 hop chét ndy dwgc chon tir:

- N-(3-(4-(4-(azetidin-1-ylmetyl)-3-metyl- 1 H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-
metoxyphenyl)acrylamit, ,
N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxyphenyl)acrylamit,
N-(3-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)phenyl)acrylamit, |

N-(3-(4-(4-((3-hydroxyazetidin- I-yl)metyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)phenyl)acrylamit,
N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-5-metylphenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-(4-flophenyl)- 1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(4-metoxy-3-(4-(3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)phenyl)acrylamit,
N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-5-metylphenyl)acrylamit,
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N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)- 1H-pyrazol-1-yl)-5-metylpyrimidin-2-
ylamino)-4-metoxyphenyl)acrylamit,

N-(5-(4-(4-(azetidin-1 -ylrﬁetyl)-B -metyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-2-
morpholinophenyl)acrylamit,
N-(2-(4-axetylpiperazin-1-yl)-5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-
1-yD)pyrimidin-2-ylamino)phenyl)acrylamit, ,

- N-(5-(4-(4-(azetidin- 1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-
4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit, -
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl- 1H-pyrazol-1-yl)pyrimidin-2-ylamino)-
2-((2-(dimetylamino)etyl)(metyl)amino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl- 1H-pyrazol-1-yl)pyrimidin-2-ylamino)-
4-metoxy-2-(4-metylpiperazin-1-yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1 -yl)pyrimidin—}ylamino)-
4-metoxy-2-(piperidin-1-yl)phenyl)acrylamit,
N-(5-(4-(4-((3-hydroxyazetidin-1-yl)metyl)- 1H-pyrazol-1-yl)-5-metylpyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(((3R,4S)-3,4-dihydroxypyrolidin-1-yl)metyl)- 1 H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(((3S,4R)-3-hydroxy-4-metoxypyrolidin-1-yl)metyl)- 1 H-pyrazol-1-
yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(4-metoxy-5-(5-metyl-4-(4-((metyl(1-metylazetidin-3-yl)amino)metyl)-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-yl)-
5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(((3R,4S)-3,4-dihydroxypyrolidin-1-yl)metyl)-3-metyl- 1 H-pyrazol-
1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(((3S,4R)-3-hydroxy-4-metoxypyrolidin-1-yl)metyl)-3-metyl- 1 H-
pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-
morpholinophenyl)acrylamit,
(R)-N-(5-(4-(4-((3-hydroxypyrolidin-1-yl)metyl)-3-metyl- 1 H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
(S)-N-(5-(4-(4-((3-hydroxypyrolidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl- 1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-(4-metylpiperazin-1-
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yl)phenyl)acrylamit, = N-(5-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-
1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-metoxy-2-(piperidin-1-
yl)phenyl)acrylamit,
N-(2-((2-(dimetylamino)etyl)(metyl)amino)-5-(4-(4-((3-hydroxyazetidin-1-
yl)metyl)-3 -metyl-1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-
metoxyphenyl)acrylamit,

N-(5-(4-(4-(azetidin- 1-ylmetyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-
4-metoxy-2-morpholinophenyl)acrylamit,
N-(4-metoxy-5-(5-metyl-4-(4-(morpholinometyl)- 1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-2-(4-metylpiperazin-1-yl)phenyl)acrylamit,

N-(5-(4-(4-(azetidin- 1 -ylmetyl)-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-
2-morpholinophenyl)acrylamit,
(S)-N-(5-(4-(4-((3-(dimetylamino)pyrolidin-1-yl)metyl)-1H-pyrazol-1-
yl)pyrimidin-Z-ylamino)-4-metoxy—2-morpholinophenyl) acrylamit,
N-(5-(4-(4-(azetidin- 1-ylmetyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-
metoxy-2-(4-metylpiperazin-1-yl)phenyl)acrylamit,
N-(2-(4-axetylpiperazin-1-yl)-5-(4-(4-(azetidin- 1-ylmetyl)- 1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-2-
(dimetylamino)-4-metoxyphenyl)acrylamit,
(R)-N-(5-(4-(4-((3-(dimetylamino)pyrolidin-1 -yl)métyl)- 1H-pyrazol-1-
yl)pyrimidin-2-ylamjno)-4-met0xy-2-morpholinophenyl) acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-
metoxy-2-( 1,4-oxazepan-4-yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-
metoxy-2-(4-metyl-1,4-diazepan-1-yl)phenyl)acrylamit,

N-(5-(4-(4-(azetidin- 1-ylmetyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-2-
((2-(dimetylamino)etyl)(metyl)amino)-4-metoxyphenyl)acrylamit,
N-(2-((2-(dimetylamino)etyl)(metyl)amino)-5-(4-(4-(((3S,4R)-3-hydroxy-4-
metoxypyrolidin-1-yl)metyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-4-
metoxyphenyl)acrylamit, '
N-(4-metoxy-5-(4-(4-((3-metoxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(((3S,4R)-3-hydroxy-4-metoxypyrolidin-1-yl)metyl)-3-metyl-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-
4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-metyl- 1 H-pyrazol-1-yl)pyrimidin-2-ylamino)-
4-metoxy-2-(4-metylpiperazin-1-yl)phenyl)acrylamit,
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N-(5-(4-(3-((3-hydroxyazetidin-1-yl)metyl)-4-metyl-1H-pyrol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(5-clo-4-(4-((3-hydroxyazetidin-1-yl)metyl)-3 -nietyl- 1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl- 1H-pyrazol-1-yl)-5-clopyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(5-clo-4-(4-(((3S,4R)-3-hydroxy-4-metoxypyrolidin-1- yl)metyl) 3- metyl 1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(5-clo-4-(4-((dimetylamino)metyl)-3-metyl- lH-pyrazol-l-yl)pyrimidin-Z-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2- ylammo) 4-
metoxy-2-( 1 H-pyrazol-1-yl)phenyl)acrylamit,
N-(5-(5-clo-4-(4-(((3R,4S)-3,4-dihydroxypyrolidin-1-yl)metyl)-3-metyl-1H-
* pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-(4-metylpiperazin-1-
yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-(((3S,4R)-3-hydroxy-4-metoxypyrolidin-1-yl)metyl)-
1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(3-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl-1H-pyrazol- 1-yl)pyrimidin-
2-ylamino)-5-(1 -metyl-1H-pyrazol-4-yl)phenyl)acrylamit,
N-(5-(4-(4-((3-hydroxyazetidin-1-yl)metyl)-3-metyl- 1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-(1-metyl-1H-pyrazol-4-yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-
4-metoxy-2-(1-metyl-1,2,3,6-tetrahydropyridin-4-yl)phenyl)acrylamit,
N-(5-(4-(3 -(azetidin— 1-ylmetyl)-4-metyl-1H-pyrol-1-yl)-5-flopyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(5-flo-4-(4-(((3S,4R)-3-hydroxy-4-metoxypyrolidin-1-yl)metyl )-3-metyl-
1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)-5-flopyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-
4- isopropoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-1H-pyrazol-1-yl)-5-metylpyrimidin-2-ylamino)-
4-metoxy-2-(1-metyl-1,2,3 6-tetrahydropyridin-4-yl)phenyl)acrylamit,
N-(4-(4-(4-(azetidin- 1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-
5- metoxybiphenyl-2-yl)acrylamit,
N-(5-(4-(4-(hydroxymetyl)-3-metyl- 1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-
metoxy-2-morpholinophenyl)acrylamit,
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N-(5-(4-(4-(azetidin-1-ylmetyl)-3-tert-butyl- 1 H-pyrazol-1-yl)-5-metylpyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(4-(4-(4-(azetidin-1-ylmetyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-
2'.5-dimetoxybiphenyl-2-yl)acrylamit,

N-(5-(4-(4-(azetidin- 1-ylmetyl)-3-metyl- 1H-pyrazol-1-yl)pyrimidin-2-ylamino)-
2-(4,4-diflopiperidin-1-yl)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3,5-dimetyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,

N- (2—(dimetylamiﬁo)—5 -(4-(4-((dimetylamino)metyl)-3-metyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-((3-floazetidin-1-yl)metyl)-3-metyl- 1H-pyrazol- 1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl- 1H-pyrazol- 1-y1)pyr1m1d1n-2—
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-metyl-1H-pyrazol-1-yl)-5- metylpynmldm-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-metyl- 1H-pyrazol-1-yl)-5-metylpyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(5-clo-4-(4-((dimetylamino)metyl)-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit, '
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-metyl-1 H-pyrazol-1-yl)pyrimidin-2-
ylamino)-2-(4-(2-floetyl)piperazin-1-yl)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-p-tolyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-(4-flophenyl)- 1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-p-tolyl- 1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(2-(dimetylamino)-5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(2-(azetidin-1-y1)-5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit, ,
N-(4-metoxy-2-(4-metylpiperazin- 1-yl)-5-(4-(3-phenyl-1H-pyrazol-1-yl)pyrimidin-
2-ylamino)phenyl)acrylamit,
N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)-1H-pyrazol-1-yl)pyrimidin-2-
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ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(2-(azetidin-1-yl)-5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-(thiophen-2-yl)-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-(2,5-dimetylphenyl)-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(4-metoxy-2-morpholino-5-(4-(3-phenyl-4-(pyrolidin-1-ylmetyl)- 1H-pyrazol-
1-yl)pyrimidin-2-ylamino)phenyl)acrylamit,
N-(5-(4-(4-(hydroxymetyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-
metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((etyl(metyl)amino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl-1H-pyrazol-1 -yl)pyrlmldm 2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-((2-metoxyetyl)(metyl)amino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl- 1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-
metoxy-2-((2-metoxyetyl)(metyl)amino)phenyl)acrylamit,

N-(5 -(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-ylamino)-
4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl- 1H-pyrazol-1-yl)pyrimidin-2-ylamino)-
4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,
N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)- 1 H-pyrazol-1-yl)pyrimidin-2--
ylamino)-4-metoxy-2-((2-metoxyetyl)(metyl)Jamino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-tert-butyl- 1 H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-((2-metoxyetyl)(metyl)Jamino)phenyl)acrylamit,
N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin- 1-ylmetyl)-3-tert-butyl-1H-pyrazol-1-yl)pyrimidin-2- _
ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,

N-(5-(4-(4-(azetidin- 1-ylmetyl)-3-tert-butyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,
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N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)- 1 H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-((2-metoxyetyl)(metyl)amino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin- 1-ylmetyl)-3-xyclopropyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-((2-metoxyetyl)(metyl)amino)phenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)- 1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)- 1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl- 1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-((2-metoxyetyl)(metyl)amino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-isopropyl-1H-pyrazol-1 le)pyrimidin—Z-
ylamino)-4-metoxy-2-((2-metoxyetyl)(metyl)amino)phenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-isopropyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(metyl(oxetan-3-yl)amino)phenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-isopropyl-1H-pyrazol- 1-yl)pyr1m1d1n—2-
ylamino)-4-metoxy-2-(pyrolidin-1-yl)phenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-(thiophen-2-yl)-1H-pyrazol-1 -yl)pyrimidin—Z-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,

N-(5 -(4-(4—(azetidin- 1-ylmetyl)-3-isopropyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)-5- metylpynmldm-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl- 1H-pyrazol-1-yl)-5-metylpyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)- 1 H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-1-yl)-5-metylpyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-isopropyl-1H-pyrazol-1-yl)-5-
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metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(3-tert-butyl-4-((dimetylamino)metyl)-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-2-(etyl(2-metoxyetyl)Jamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-(furan-3-yl)-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-(pyridin-3-yl)- 1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(2-(4-axetylpiperazin-1-yl)-5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)- -
1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(3-(azetidin-1-ylmetyl)-4-(furan-3-yl)-1H-pyrol-1- yl) 5-flopyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(3-((dimetylamino)metyl)-4-(furan-3-yl)-1H-pyrol-1-yl)-5-
flopyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)-1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-(metyl(oxetan-3-
yl)amino)phenyl)acrylamit, N-(2-(4-axetylpiperazin-1-yl)-5-(4-(4-(azetidin-1-
ylmetyl)-3-phenyl-1H-pyrazol- 1-y1)pyr1m1dm—2 yvlamino)-4-
metoxyphenyl)acrylamit,
N-(2-(4-axetylpiperazin-1-yl)-5-(4-(4-((dimetylamino)metyl)-3-phenyl- 1H-pyrazol-
l-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-(pyridin-4-yl)- 1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(2-(4-axetylpiperazin-1-yl)-5-(4-(3-xyclopropyl-4-
((etyl(metyl)amino)metyl)-1H-pyrazol-1 -yl)pyr1m1d1n—2 ylamino)-4-
metoxyphenyl)acrylamit,
N-(2-(4-axetylpiperazin-1-yl)-5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-
pyrazol-1-yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(2-(azetidin-1-yl)-5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-1-
yl)pyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-((etyl(metyl )Jamino)metyl)- 1H-pyrazol-1-yl)pyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(2-(azetidin-1-yl)-5-(4-(3-(azetidin-1-ylmetyl)-4-metyl- 1H-pyrol-1-yl)-5-
flopyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(3-(azetidin-1-ylmetyl)-4-metyl-1H-pyrol-1-yl)-5-flopyrimidin-2-
ylamino)-2-(dimetylamino)-4-metoxyphenyl)acrylamit,
N-(2-(dimetylamino)-5-(4-(3-((dimetylamino)metyl)-4-metyl-1H-pyrol-1-yl)-5-
flopyrimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(2-((2-(dimetylamino)etyl)(metyl)Jamino)-5-(4-(3-((dimetylamino)metyl)-4-
(triflometyl)-1H-pyrol-1-yl)-5-flopyrimidin-2-ylamino)-4-
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metoxyphenyl)acrylamit,
N-(5-(4-(4-((etyl(metyl)amino)metyl)-3-metyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,

hodc mudi dugc dung cua né.

12. Dugc pham chira hoat chét 13 hop chit theo diém bt ky trong sb cac diém tir 1
dén 11.

13. Duge phim dé didu trj bénh ung thu phdi t& bio khong nho chira hoat chét 1a
hop chit theo diém 1.

14. Hop chét duge chon tir:

N-(2-(dimetylamino)-5-(4-(4-((dimetylamino)metyl)-3- metyl 1H-pyrazol-1-
yl)pytimidin-2-ylamino)-4-metoxyphenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)- 1 H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-phenyl- 1H-pyrazol-1-yl)pyrimidin-2-ylamino)-4-
metoxy-2-morpholinophenyl)acrylamit,

N-(5 -(4-(4-((etyl(metyl).amino)metyl)-3 -phenyl-1H-pyrazol-1-yl)pyrimidin-2-
ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(3-xyclopropyl-4-((dimetylamino)metyl)- 1H-pyrazol-1-yl)-5-
metylpyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-(azetidin-1-ylmetyl)-3-xyclopropyl-1H-pyrazol-1-yl)-5-metylpyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,
N-(5-(4-(4-((dimetylamino)metyl)-3-isopropyl-1H-pyrazol-1-yl)-5-metylpyrimidin-
2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit,

hodc mubi duoc dung cua n6.

15. Dugc phim dé diéu tri bénh ung thu phdi t& bao khong nhé chira hoat chét 14
hop chit theo diém 14.

16. Hop chit N-(5-(4-(4-((dimetylamino)metyl)-3-phenyl-1H-pyrazol-1-yl)
pyrimidin-2-ylamino)-4-metoxy-2-morpholinophenyl)acrylamit, hoic mudi duoc

dung cua né.

17. Dugc phim dé diéu tri bénh ung thu phdi t& bao khong nho chira hoat chét 14
hop chét theo diém 16.
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