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Linh Vwe K§ Thuit Pwec Pé Cap

[0001] Sang ché d& cap dén hop chét pyrimidin méi, phuong phap diéu ché chung, va

viée st dung trong dugc phdm ctia hop chét pyrimidin méi nay.

Tinh Trang K§ Thuit Cia Sang Ché

[0002] Kinaza lam trung gian cho phan Gng trong d6 nhém photphat tir phén tir c6 néng
lugng cao, cu thé 13, ATP, dugc chuyén sang co chét. Kinaza 1am 6n dinh lién két
phosphoric anhydrit, va dinh vi co chit va nhém photphat & vi tri cu thé dé lam ting tbe
d6 phan tng. Trong héu hét cac truong hop, tinh trang chuyén tiép bét ngudn tir sy twong
tac v6i nhom photphat c6 dién tich am dugc lam dn dinh v& mit tinh dién thong qua céc
axit amin xung quanh c6 dién tich duong, va mot sb kinaza c6 thé dugc phbi tri véi

nhom photphat thong qua ddng yéu t6 kim loai.

[0003] Kinaza co thé dugc phan loai dudi dang, vi du nhu, protein kinaza, lipit kinaza,
va carbohydrat kinaza, theo co chét va dic diém. Protein, lipit, hodc carbohydrat co6 thé
thay ddi & hoat tinh, kha ning phén (mg, kha nang dé lién két v6i phan tit khéc, v.v., cia
chiing tiry thudc vao tinh trang phosphoryl héa. Kinaza anh hudng dén su truyén tin hiéu
nodi bao va diéu hoa cac co ché sinh hoc phirc tap bén trong té bao. Do su phosphoryl
héa, mot sd phan ti ¢ thé ting cuong hodc lam giam hoat tinh, va kha ndng cua ching
dé twong tac v6i phan tit khéc co thé dugc diéu khién. Vi nhiéu kinaza d4p Gmg véi didu
kién hodc tin hi€éu moi truong, té bao c6 thé didu khién phén tr ndi bao thong qua kinaza,
tiy thudc vao tinh huéng. Nhu vay, kinaza dong vai trd thiét yéu trong su phét trién té
bao, su biét hoa, su ting sinh, su séng, su trao ddi chét, su truyén tin hi€u, su van chuyén

té bao, su tiét, va nhiéu con duong phan ung té bao khac.

[0004] Kinaza da dugc phat hién & nhiéu loai bao gdm vi khuén, nim, con trung, va

dong vat c6 vi, va 500 hodc hon 500 kinaza da dugc phat hién & nguoi cho dén nay.

[0005] Protein kinaza co thé lam tang ho#c 1am gidm hoat tinh cla protein, tré thanh chi
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thi ddi vé6i sy 1am 4n dinh hoic sy thoai hoa, dit protein trong khoang té bao cu thé,
hodc 1am khéi ddu hodc 1am nhiéu loan sy twong téc clia protein v6i protein khac. Protein
kinaza dugc biét 12 dong gép vao phan 16n kinaza va dugce coi 12 dich nghién ctru quan
trong. Protein kinaza didu hoa, ciing véi phosphataza, protein va enzym ciing nhu la su
truyén tin hiéu t& bao. Mic du protein té bao di vao nhiéu lién két cong hoa tri, khong
6 nhidu lién két c6 thé dao ngugc nay, ching han nhu sy phosphoryl héa. Theo dé, c6
thé néi rang su phosphoryl hoa cua protein c6 chirc nang didu hoa. Protein kinaza c6
thé thuong co nhiéu co chit, va déi khi, protein cu thé c6 thé dong vai tro lam co chét
cho it nhét 13 mot kinaza. Vi Iy do nay, protein kinaza dugc dat tén bang cach sir dung
cac yéu t6 ma diéu hoa hoat tinh cta ching. Vi du nhu, protein kinaza phu thudc
calmodulin dugc diu hoa bang calmodulin. Trong mot sb truong hop, kinaza c6 thé
duogc phan loai thanh cdc nhom phy. Vi du nhu, protein kinaza phu thugc AMP vong
typ I va typ II bao gdm céc tiéu don vi enzym gidng nhau, nhung cic tiéu don vi didu

hoa ctia chiing lién két véi AMP vong la khac nhau.

[0006] Protein kinaza 1a enzym ma xuc tac cho su phosphoryl hoa ciia nhém hydroxy
ndm & cac gbe tyrosin, serin, va threonin clia protein va dong vai tr0 quan trong trong
viéc truyén tin hidu cac yéu t6 sinh trudng ma gy cam ung sy sinh truong, sy biét hoa,
va su ting sinh cua té bao (Melnikova, I. et al., Nature Reviews Drug Discovery, 3
(2004), 993), va c6 bdo céo ring sy bidu hién bat thudng hodc dot bién cla kinaza cy

thé thuong xay ra & té bao ung thu.

[0007] Mot trong cac cach ma té bao nhan ra kich thich bén ngoai 12 sy nhén ra thong
qua tyrosin kinaza, ma la thu th8 trong mang té bao. Thu thé tyrosin kinaza (RTK) gdm
co ph?m ngoai bao 19 ra bén ngoai té bao, phﬁn ndi bao 16 ra véi té bao chét nodi bao, va
phan xuyén mang di qua mang sinh chit giita phan ngoai bao va phan ndi bao. Phan
ngoai bao cla thu thé 12 phin ma phéi tir dic hiéu lién két v6i, va phan nodi bao c6 chirc
nang truyén tin hiu hoat héa cua thu thé da duoc hoat hoa boi phdi ti vao trong té bao.
RTK ¢6 mién c¢6 hoat tinh tyrosin kinaza ¢ ving d4u tan cung C 10 ra trong té bao, va
khi phéi tir dzic higu gén vao phén ngoai bao, enzym kinaza ctia mién tyrosin kinaza dau
tan cung C 10 ra véi phén té bao chét cua protein thu thé dugce hoat hoa, va hai RTK
phosphoryl héa chéo céc tyrosin & dau tan cung C ctia RTK lan cin. Quy trinh

phosphoryl hoa nay cua tyrosin la quy trinh quan trong nhét trong viéc truyén tin higu
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twong ung véi su kich thich ngoai bao vao trong té bao. C6 nhiéu thu thé da biét ma c6
hoat tinh tyrosin kinaza dé truyén kich thich ngoai bao vao trong t& bao bang co ché nay.
Céc vi du vé thu thé nay 1a SRC, EGFR, IR, IGFR, c-fms, VEGFR, FGFR, AXL, CLK2,
va NUAK1.

[0008] Trong s§ chung, thu thé yéu td ting trudng ndi moé mach mau (VEGFR) dung dé
chi kinaza d3 biét 13 tham gia vao su diéu hoa hinh thanh mach. Cu thé 1a, khdi u rn
cAn nhiéu chét dinh dudng va oxy hon md binh thuong. Do dd, so véi tinh trang binh
thuong, su cung cAp mau 1a yéu t6 quan trong khi mau khong du. Ngoai ra, su biéu hién
qué mitc hodc sy hoat hoa qua mirc cia VEGFR géy cam tng hinh thanh mach, ma déng
vai trd quan trong trong su hinh thanh mach can cho su phat trién va su ting sinh ciia té
bao khédi u (Kliche, S. and Waltenberger, J., Life, 52, (2002), 61). Do d6, nhiéu nghién
ctru 1am sang dé didu tri khdi u thong qua su tc ché hinh thanh mach d3 duoc thuc hién,
va di thu duge mot vai két qua hira hen. Ngoai ra, VEGF dong vai tro quan trong trong
ung thu méau va dugc biéu hién quéa mirc trong cac khéi u rén 4c tinh khac nhau. Su biéu
hién qud muc ciia VEGF da dugc biét 1a c6 sy twong quan cao véi sy tién trién bénh cla
khdi u 4c tinh. VEGFR dugc phén loai theo céc kidu phu bao gdbm VEGFR-1, VEGFR-
2. va VEGFR-3. VEGFR-2 (KDR) Ia dich dién hinh d6i v6i bénh khi u c6 sy biéu hién
VEGFR. Céc bénh dai dién gy ra béi sy biéu hién qua mutc cia VEGFR-2 12 ung thu
phdi, ung thu v, u lympho khong Hodgkin, ung thu biéu mé budng tring, ung thu tuy,
v.v.. Ngoai hoat tinh tao mach, VEGF, ma la phéi tir cia VEGEFR, c6 thé thuc déy su
phat trién béng tac dung hd tro su séng truc tiép & té bao khoi u (Simons, M., Gordon,

E. and Claesson-Welsh, L., Nature Reviews Drug Discovery, 17, (2016), 611).

[0009] Thu thé tyrosin-protein kinaza UFO (AXL) kinaza dung dé chi kinaza ma c6
chirc ning truyén tin hiéu cta co chét ngoai bao dén té bao chit bang céach lién két cac
yéu t6 sinh truéng chéng han nhu gen diéu hoa sinh trudng protein phu thude vitamin K
6 (GAS6) (Wu, X., et al., Oncotarget, 5, (2014), 9546). Ngoai ra, AXL kinaza tham gia
manh mé& vao sy tang sinh va su séng cua té bao. AXL c6 thé 1am trung gian cho sy két
tap té bao bang céch lién két twong dong. Protein AXL duoc bidu hién & chit nén tiy
xXuong, té bao tiy xuong, t& bao khdi u, va hé mach mau khdi u. Trong té bao khdi u,
AXL duoc biéu hién khong chi & té bao mién dich bao gdbm té bao phan nhanh, dai thuc
bio va té bao NK, ma con & té bao khéi u. AXL 1 thanh phan trong nhidu quy trinh té
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bao ma dong vai tro thiét yéu trong su phat trién, su sinh trudng, va su lay lan cta khéi
u, bao gdm sy ting sinh, sy xAm 14n va sy di chuyén, su chuyén tiép biéu mo-trung md,
tinh géc, su hinh thanh mach, va su diéu bién mién dich, duogc két hop véi gen gdy ung
thu, va duge két hop vai su sdng va sy ting sinh cua céc khdi u khac nhau bao gdbm ung
thu v Am tinh ba 1an (TNBC), ung thu méu, ung thu phdi t& bao khong nhé (NSCLC),
ung thu tuy, va ung thu budng trimg (Paccez, J. et al., Int. J. Cancer, 134, (2014), 1024).

[0010] Céac két qua nghién ctru gan day cho thiy ring NUAK 1 kinaza, con goi 12 protein
kinaza lién quan dén AMPK 5 (ARKS5), dong vai tro quan trong trong vi€c didu hoa sy
phat trién va su sdng thong qua sy thay dbi trao ddi chit & cac ung thu biéu mo khac
nhau, cu thé 13, ung thu biéu md té bao gan. V& vai trd sinh Iy va bénh Iy cia NUAK &
céc bénh khdi u va trao ddi chét, NUAK dugc biét 13 dong vai trd lam chét diéu hoa
quan trong cuia hoat tinh sinh ly t& bao ching han nhu tinh phan cyc cia té bao va tinh
di dong cta té bao, va thong qua sy trong tac véi kinaza két hop véi protein kinaza duge
hoat hoa bang AMP(AMPK), NUAK duy tri can bang ndi md cho sy phat trién va su
ting sinh. Do do, chién luogc then chét chéng lai khang ung thu va cac bénh lién quan
¢6 thé 13 tic ché su dat dugc can bang ning lugng ndi mo trong khéi u (Sun, X et al., J

Mol Endocrinol, 51, (2013), R15).

[0011] Protein kinaza ddc hiéu kép (CLK2) twong téc v6i va lam phosphoryl héa protein
serin/arginin (SR) cta phurc hop spliceosome. Sy twong tac va su phosphoryl hoa 1a mot
phén cia co ché diéu hoa ma cho phép protein SR didu hoa su ghép ndi ARN. Protein
kinaza nay tham gia duéi dang chét diéu hoa trong cc quy trinh sinh truéng d6i véi cac
té bao khdi u khac nhau va déng vai tro 1am mdi lién két gitta su tién trién chu trinh té
bao, su chét theo chuong trinh, va su didu hoa chiéu dai telomere (Araki, S., PLoS ONE,
10, (2015), €0116929).

Tai Liéu Thudc Tinh Trang K§ Thuit

[0012] 1. Melnikova, 1. et al., Nature Reviews Drug Discovery, 3, (2004), 993
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Ban Chit K§ Thuit Ciia Sang Ché

Muc Tiéu K§ Thuat Ciia Sang Ché

[0019] Theo mdt khia canh cua sang ché, sang ché d& xut hop chét pyrimidin méi c6
hoat tinh trc ché kinaza.

[0020] Theo khia canh khac cta sang ché, sang ché dé xuit phuong phép didu ché hop
chit pyrimidin.

[0021] Theo khia canh khic nita ctia sang ché, sang ché @& xuét viéc sit dung trong dugc

pham ctia hop chét pyrimidin.

Phuwong Thirc Pé Pat DPwge Muc Tiéu K§ Thuit

[0022] Theo mdt khia canh cta sang ché, sang ché @& xuét hop chit duoc chon tir chét
c6 Cong thic 1, chét ddng phan 13p thé ctia chiing, chit hd bién cta chung, solvat cla

chung, va mudi dugc dung cua chung:

[0023] Cong thtc 1

R7 R
2
R® N| R
2= N A i (R
R N
[0024] R®

[0025] trong do, trong Cong thirc 1,
[0026] R! 14 hydro, halogen, nhém hydroxy, hodc nhém Ci.4 alkoxy,

[0027] R? 14 hydro, halogen, nhém xyano, nhém nitro, nhém amino, nhém carboxamit,

nhém formyl, nhém halo Ci.4 alkyl, hodc nhém Ci-4 alkyl,
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[0028] R? 13 hydro, nhom halo Ci.4 alkyl, nhém Ci.4 alkyl, nhom Cz-4 alkenyl, hodc
nhom Cz.4 alkynyl,

[0029] mdi R* doc lap 1a halogen, nhém hydroxy, nhém xyano, nhom nitro, nhém
amino, -SRe, -S(=O)Rc, -S(=0):R, nhém halo Ci4 alkyl, nhém Ci4 alkoxy, nhom
hydroxy Ci.4 alkyl, nhém Ci.4 alkyl, nhém C».4 alkenyl, nhom C.4 alkynyl, -NRaRo, -
CO2Rp, hoidc -CO-NRaRb,

[0030] trong d6,mdi Ra va Ry ddc 14p 12 hydro hodc nhém Ci.6 alkyl, va
[0031] Rc 1a nhom Ci-4 alkyl hodc -NRaRb,
[0032] k 1a sd nguyén nim trong khoéng tir 0 dén 4,

[0033] mdi R® vaR® doc 1ap 1 hydro, halogen, nhém hydroxy, nhom nitro, nhé6m amino,
nhém C1.4 alkoxy, nhém hydroxy Ci.4 alkyl, nhém Ci.4 alkyl, nhém Ca4 alkenyl, nhom
Ca-4 alkynyl, nhém Cs.10 xycloalkyl, hodc nhém Cs.9 heteroxycloalkyl,

[0034] trong d6, mdi nhém Cs.10 xycloalkyl va nhém Cs.9 heteroxycloalkyl doc lap la
khong dugc thé hoic dugc thé bang halogen, nhém Ci4 alkyl, nhém halo Ci4 alkyl,

[0035] R7 1a hydro, nhom Cis alkyl mach thing hoic mach nhanh, nhém Cs
xycloalkyl, nhém Cs.9 heteroxycloalkyl, hogc nhom Ci4 alkoxy,

[0036] Y 14 lién két tryc tiép, -(CHz)ur, -O-, -O(CH2)ar, -(CH2)mO-, -C(=0)-, -NR’-, -
SO-, ~(CH)m-O-(CH2)s-, -CO(CHm-, -(CH2)mCO-, -(CH2)m-CO-(CH2)u-, -
(CH2)mNR®-, -NR®(CHz)m-, ~(CH2)m-NR’-(CH2)n-, <(CH2)mSO2-, -SO2(CH2)m-, hodic -
(CH2)m-SO2-(CH2)n-,

[0037] trong d6 R® 1a hydro, nhém Ci4 alkyl, nhém Cs-10 xycloalkyl, hodc nhém Cs.

heteroxycloalkyl, va

[0038] mdi m van doc lap 1a s& nguyén nam trong khoang tir 1 dén 3,
[0039] Z dugc thé hién bang Cong thirc 2:

[0040] Cong thic 2

(R1 O)Q

[0041] % C
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[0042] trong d6, trong Cong thirc 2,

[0043] @ 12 nhém Cs.10 xycloalkyl hodc nhém Ca-11 heteroxycloalkyl,

[0044] mbi R!® doc 1ap la halogen, nhém hydroxy, nhém xyano, nhém nitro, nhém
amino, nhém thiol, nhém formyl, nhém halo Ci.4 alkyl mach théng hodc mach nhanh,
nhém C1.4 alkoxy mach thing hogc mach nhanh, nhom hydroxy Ci.4 alkyl mach thing
hodc mach nhanh, nhém Ci4 alkyl mach théng hodc mach nhanh, nhém hydroxy Ci4
alkylcarbonyl mach théng hodc mach nhanh, nhém Cz4 alkenyl, nhom Ci.4 alkynyl,
nhém Csqo xycloalkyl, nhém Cao heteroxycloalkyl, nhém hydroxy Ca
heteroxycloalkyl, -NR!'R'2, -COR'3, -COOR', hogc -SO2R™,

[0045] mdi R!! va R!2 ddc lap 13 hydro, nhém hydroxy Ci-4 alkyl mach thang hozc mach
nhanh, nhém halo Ci.4 alkyl mach théng hoic mach nhanh, nhom Ci.4 alkyl mach théng
hoidc mach nhanh, nhém Ca.4 alkenyl, hodc nhém Ca-4 alkynyl,

[0046] R'® 12 hydro, nhém hydroxy, nhém hydroxy Ci.4 alkyl, nhém halo Ci.4 alkyl,
nhém Ci alkyl, nhém Cz4 alkenyl, nhém Ca.4 alkynyl, nhém Cs.10 xycloalkyl, hodc
nhom C»-9 heteroxycloalkyl,

[0047] R!*1a nh6m hydroxyl, nhom halo Ci.4 alkyl, nhom Ci.4 alkyl, nhém Cz-4 alkenyl,
nhém Ca.4 alkynyl, nhém Cs.10 xycloalkyl, nhém Cs.9 heteroxycloalkyl, nhom aryl, hoac
-NRaR»b, va

[0048] q 1a s6 nguyén nam trong khoang tir 0 dén 5.

[0049] Theo khia canh khac cua sang ché, sang ché dé xut dugc phim dé ngin nglra va

diu tri ung thu ma cé thé bao gdbm hop chét c6 Cong thirc 1 lam thanh phan hoat tinh.
Hiéu Qua Ciia Sang Ché

[0050] Vihop chit c6 Cong thirc 1 theo mot khia canh clia sang ché ¢6 hoat tinh trc ché

kinaza, hop chét nay co thé ap dung dugc cho su e ché cua kinaza.
Mb Ta Céc Phuong An Thye Hién Sang Ché
[0051] Séng ché s& dugc mo ta chi tiét hon.

[0052] Trir khi c6 chi dan khéc, tit ca cac thuat ngit (bao gbm thuét ngit k§ thuét va
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khoa hoc) dung trong ban md ta nay c6 cling nghia nhu thudng dugc hiéu boi ngudi 6
hiéu biét trung binh trong linh vuc ma sang ché nay thudc vé. Mic du céc phuong phép
hodc nguyén liéu vi du dugc liét ké trong ban md ta nay, cac dang tuong tur hodc tuong
duong khéc cling ndm trong pham vi clia sing ché. Ngoai ra, cac gi4 tri bing sd néu
trong ban mo ta nay dugc coi la bao g0m nghia "khoang" trir khi dugc néu rd rang theo
cach khac. TAt ca cac tai liéu cong bd duge bdc 10 dudi dang tai liéu tham khao trong

ban md ta nay duoc két hop dé tham khao dén toan bo nodi dung ctia chiing.

[0053] Trong Cong thirc 1, mdi gbc ma duge mo ta dudi dang tir R! dén R" duoc st

dung vGi nghia nhu thuong duoc hidu béi ngudi ¢6 hiéu biét trung binh trong linh vuc.

[0054] Thuét ngtt "halogen", trir khi ¢6 chi din khéc, bao gff)m flo, clo, brom, hoac iot,

cu thé 14, flo hoic clo.

[0055] Thuat ngt "alkyl" dung dé chi gbc hydrocacbon héa tri mot no. Thuét ngit
"alkenyl" nhu dung trong ban mo ti nay dung dé chi gbc hydrocacbon héa tri mot chira
it nhat 1a mot lién két ddi cacbon-cacbon, trong do mdi lién két doi co6 thé c¢6 céu hinh
khéng gian & dang E hodc dang Z. Thuét ngit "alkynyl" nhu dung trong ban mo ta nay
dung d& chi gbc hydrocacbon hoa tri mét chira it nhét 12 mot lién két ba cacbon-cacbon.
Nhom alkyl, nhom alkenyl, va nhém alkynyl nay co6 thé 1a mach thang, tirc 13, chudi
thing hozc phan nhéanh c6 chudi bén. Nhu dinh nghia & trén, sb luong cia nguyén tir
cacbon trong nhom alkyl c6 thé 1a 1, 2, 3, 4, 5, hodc 6; hodc 1, 2, 3, hodc 4. Céac vi du
vé alkyl bao gdbm metyl, etyl, propyl bao gbm n-propyl va iso-propyl, n-butyl, sec-butyl,
butyl bao gdm iso-butyl va tert-butyl, pentyl bao gbm n-pentyl, 1-metylbutyl, iso-pentyl,
neo-pentyl, va tert-pentyl, hexyl bao gdm n-hexyl, 3,3-dimetylbutyl, va iso-hexyl. Mbi
lidn két ddi ctia nhém alkenyl va lién két ba ciia nhom alkynyl ¢6 thé & vi tri bat ky. Céc
vi du vé alkenyl va alkynyl bao gdm ethenyl, prop-1-enyl, prop-2-enyl(=allyl), but-2-
enyl, 2-metylprop-2-enyl, 3-metylbut-2-enyl, hex-3-enyl, hex-4-enyl, prop-2-
ynyl(=propargyl), but-2-ynyl, but-3-ynyl, hex-4-ynyl, hodc hex-5-ynyl. Trong truong
hop ma mdi hop chét di dn dinh va thich hop ddi v6i viée st dung mong mudn 1am, vi
du nhu, dugc chit, nhom alkyl duge thé, nhom alkenyl dugc thé, va nhom alkynyl dugc
thé ¢6 thé duoc thé & vi tri bat ky.
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[0056] Thuat ngit "xycloalkyl", trir khi c¢6 chi dan khéac, ding dé chi alkyl mach vong
dugc thé hodic khong duge thé, vi du nhu, nhém béo mot vong hodc hai vong. Céc vi du
vé xycloalkyl bao gdm xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xyclohexenyl,
xycloheptyl,  xycloheptenyl, ~xyclooctyl, xyclooctenyl,  2,5-xyclohexadienyl,
bixyclo[2.2.2]octyl, adamant-1-yl, nhém decahydronaphtyl, oxo xyclohexyl, dioxo
xyclohexyl, thio xyclohexyl, 2-oxo bixyclo[2.2.1]hept-1-yl, hodc chét ddng phan thich
hop bat ky ctia chiing ma khong bi gi6i han.

[0057] Thuat ngit "heteroxycloalkyl" nhu ding trong ban m6 ta nay, trir khi ¢6 chi dan
khac, dung dé chi vong don bao gdm it nhét 12 mot nguyén tt khac loai dugc chon tir O,
N, va S, cuthé1a, tir 1 dén 4 nguyén tir khic loai, hodc alkyl mach vong, ma c6 thé duoc
thé hosc khong duoc thé, c6 it nhét 13 hai vong. C4c vi du vé& monoheteroxycloalkyl bao
gdbm piperidinyl, morpholinyl, thiamorpholinyl, pyrolidinyl, imidazolidinyl,
tetrahydrofuranyl, diazabixycloheptanyl, diazabixyclooctanyl, diazaspirooctanyl, va

dang tuong tu, nhung cac vi du vé chiing khoéng bi gi¢i han & do.

[0058] Thuat ngit "aryl" nhu dung trong ban mo t nay, trir khi ¢ chi dan khac, dung
d8 chi nhém thom ma c6 thé duoc thé hoic khong dugc thé, chéng han nhu phenyl,
biphenyl, naphtyl, toluyl, naphtalenyl, anthraxenyl, hodc chét ddng phan thich hop bét
ky ctia chiing ma khong bi gidi han.

[0059] Thuét ngit "heteroaryl" nhu dung trong ban md ta nay, trtr khi c6 chi dan khéc,
ding dé chi nhém thom don vong hodc hai vong hodc nhiéu vong hon chira it nhit 12
mot nguyén t& khac loai dugce chon tir O, N, va S, vi du nhu, tu 1 dén 4 nguyén tu khac
loai. Céc vi du v& heteroaryl don vong bao gbm thiazolyl, oxazolyl, thiophenyl, furanyl,
pyrolyl, imidazolyl, isoxazolyl, pyrazolyl, triazolyl, thiadiazolyl, tetrazolyl, oxadiazolyl,
pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, va dang tuong tu, nhung cac vi du vé
chiing khong bi gidi han ¢ d6. Cac vi du vé& heteroaryl hai vong bao gém indolyl,
benzothiophenyl, benzofuranyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzthiazolyl, benzthiadiazolyl, benztriazolyl, quinolinyl, isoquinolinyl, purinyl,
furopyridinyl, va dang twong tw, nhung céc vi du vé chung khong bi giéi han & do.
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[0060] Trong ban mé ta nay, cac khodng gia tri bang sb duoc chi ra bang cach st dung

7
A

thuét ngtt "den" dung d8 chi khoang gi tri bao gdm céc gid tri bang sb dugc md ta trudce
va sau thuat ngit nay lan luot 1am gi6i han duéi va gidi han trén.

[0061] Theo phuong 4n vi dy cua khia canh cua sang ché, R! trong hop chét c6 Cong
thitc 1 ¢6 thé 12 hydro, nhém Ci.4 alkoxy hodc nhém hydroxy.

[0062] Theo phuong én vi dy, R? trong hop chét c6 Cong thtrc 1 ¢6 thé 12 hydro, halogen,
nhém Ci-4 alkyl hodc nhom halo Ci.4 alkyl.

[0063] Theo phuong 4n vi du, R3 trong hop chét c6 Cong thiic 1 c6 thé 13 hydro.
[0064] Theo phuong 4n vi dy, R* trong hop chét c6 Cong thirc 1 ¢6 thé 13 hydro, halogen,
nhém hydroxy, nhém C.4 alkoxy, nhém hydroxy Ci-4 alkyl hodc nhém Ci-4 alkyl.
[0065] Theo phuong 4n vi du, mdi RS va RS trong hop chét c6 Cong thuc 1 ¢6 thé doc
14p 1a hydro hodc nhém hydroxy.

[0066] Theo phuong an vi dy, R” trong hop chit c6 Cong thirc 1 ¢ thé 12 nhém Cs-7
xycloalkyl.

[0067] Theo phuong 4n vi du, Y trong hop chét c6 Cong thic 1 ¢6 thé 13 -(CH2)m-, -
(CH2)m-0-(CHz)a-, hodc -(CH2)m-CO-(CHa)n-, trong do mdi m va n c6 thé doc lap 1a sb

nguyén dugc chon tir 1 va 2.

[0068] Theo phuong an vi dy, Z trong hop chét c6 Cong thic 1 ¢6 thé duogc thé hién
bang Cong thirc 2.

[0069] Cong thirc 2
(R1O)q

[0070] % C

[0071] trong d6, trong Cdng thirc 2,

[0072] @ ¢6 thé 1a nhém Cs.6 heteroxycloalkyl bao gbdm mot hodc hai nguyén tir khac
loai duwoc chon tir O, N, va S,

[0073] mdi R'%6 thé doc 1ap 13 hydro, nhém hydroxy, nhém hydroxy Ci-4 alkyl mach
théng hoic mach nhanh, nhém Ci.4 alkyl mach théng ho#dc mach nhanh, nhém Cs-10
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xycloalkyl, nhém Ca.o heteroxycloalkyl, nhém hydroxy Cz.o heteroxycloalkyl, -NR''R'?,
hodc -CORD,

[0074] mdi R!! va R'? ¢6 thé ddc lap 1a hydro, nhém hydroxy Ci.4 alkyl mach thang
hodc mach nhanh hodc nhém Ci.4 alkyl mach thang hodc mach nhénh,

[0075] R3 ¢6 thé 12 hydro, nhom hydroxy, nhom hydroxy Ci.4 alkyl mach thing hoic
mach nhanh, nhém halo C1.4 alkyl mach théng hodc mach nhanh, hodc nhém Ci4 alkyl

mach thing ho#c mach nhénh, va

[0076] mdi q cb thé doc 1ap 1a s6 nguyén nam trong khoang tir 0 dén 5.

[0077] Theo phuong an vi dy, trong hop chét c6 Cong thic 1,

[0078] R! c6 thé 13 hydro, nhém hydroxy, nhom Ci.4 alkoxy hodc nhém Ci.4 alkyl,
[0079] R? ¢6 thé 12 hydro, halogen, nhém Ci.4 alkyl hogc nhém halo Ci.4 alkyl,
[0080] R3 c6 thé 13 hydro,

[0081] R* co thé 1 hydro, halogen, nhém hydroxy, nhém Ci-4 alkoxy, nhom hydroxy
C1-4 alkyl, hodc nhém Ci.4 alkyl,

[0082] k co thé 12 s6 nguyén nam trong khoang tir 0 dén 2,
[0083] mdi R3 va R c6 thé doc 1ap 1a hydro hogc nhém hydroxy,
[0084] R7 c6 thé 1a nhém xyclopropyl,

[0085] Y c6 thé 1a lién két truc ti€p, -(CHa)m-, -O-, -C(=0)-, -(CH2)m-O-(CH2)x-, hogc -
(CH2)m-CO-(CH2)x-,

[0086] Z c6 thé dugc thé hién bang Cong thirc 2,

[0087] Cong thirc 2

(
[0088] % C

[0089] trong do, trong Cong thirc 2,

R1O)q

[0090] @ 6 thé 12 nhém Cs.6 heteroxycloalkyl bao gdm mot hodc hai nguyén tir khac
loai duoc chon tir O, N, va S,
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[0091] m&i R ¢6 thé ddc 1ap 1a nhém hydroxy, nhom hydroxy Ci4 alkyl, nhém Ci4
alkyl, nhém Cs.i0 xycloalkyl, nhom Ca. heteroxycloalkyl, nhém hydroxy Cz-
heteroxycloalkyl, -NR!'R'2, hogc -CORP,

[0092] m&i R va R'? ¢6 thé doc 1ap 1a hydro, nhém hydroxy Ci.4 alkyl hogc nhém Ci.
4 alkyl,

[0093] R!? ¢6 thé 13 hydro, nhém hydroxy Ci-4 alkyl, nhém halo Ci.4 alkyl, hodc nhoém
Ci-4 alkyl, va

[0094] mdi q c6 thé doc 1ap 1a s6 nguyén nim trong khoang tir 0 dén 3.
[0095] Theo phuong 4n vi du, trong hop chét c6 Cong thire 1,

[0096] mdi R!, R3, RS, va R® ¢6 thé 1a hydro,

[0097] R2 c6 thé 13 hydro hodc halogen,

[0098] R* c6 thé 12 nhém Ci.4 alkyl hodc halogen,

[0099] R7 co thé 13 hydro, nhém Ci alkyl mach thing hodc mach nhanh, nhém Cs.7
xycloalkyl, hodc nhém Ci-4 alkoxy,

[00100] Y c6 thé 1a lién két tryc tiép, -CHa-, -O-, etylenoxy, hodc -C(=0)-, va
[00101] Z c6 thé c6 cong thirc bt ky duge chon tir cac Cong thire tir 3 dén 5:

[00102] Cong thirc 3

(R
SN
V.

W—R3

ow03] N/

[00104] Cdng thic 4

(R")s
\V’\/\
W—R3

[00105]
[00106] Cong thirc 5
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(R'9),
N
—V W—R

[00107] __/

[00108] trong do, trong cac Cong thirc tr 3 dén 5,
[00109] m3i V va W c6 thé doc 14p 1a N hogc CH, véi diéu kién 1a it nhét 1a mot trong
s6 V va W khong phai 1a CH,

[00110] R® co thé dwoc chon tir nhom gdm c6 hydro, halogen, nhém Ci-4 alkyl mach
théng ho#ic mach nhanh, nhém hydroxy Ci-4 alkyl mach théng hodc mach nhanh, nhém
hydroxy, -NR'"R!2, nhém hydroxy Ci4 alkylcarbonyl mach thang hoic mach nhénh,
nhém heteroxycloalkyl, nhom heteroxycloalkyl dugc thé hydroxy, nhém halo Ci.4 alkyl
mach thing hoic mach nhanh, va nhém Ci.4 alkoxy mach thing hodc mach nhanh,

[00111] m&i R! va R'? c6 thé doc 1ap 1a hydro, nhom Ci alkyl mach thang hodc mach
nhanh, hoic nhém hydroxy Ci.4 alkyl mach thang hodc mach nhénh,

[00112] m3i R'S c6 thé doc 1ap 12 nhém Ci.4 alkyl mach thang hodc mach nhanh, nhém
hydroxy Ci.4 alkyl mach thing hodc mach nhénh, hodc halogen,

[00113] p cO thé 1a sd nguyén nam trong khoang tir 0 dén 4, va

[00114] mbis vatco thé doc 1ap 1a sd nguyén nam trong khoang tir 0 dén 5, v6i didu
kién 1a R® 14 hydro, hodc s6 nguyén nam trong khoang tir 0 dén 4, v6i didu kién 1a R

khong phai 12 hydro.

[00115] cu thé 13, trong hop chét c6 Cong thic 1,
[00116] R7 c6 thé 14 hydro hodc nhom Cs.7 xycloalkyl,
[00117] Y c6 thé 1a lién két tryc tiép hogc -CHo-,
[00118] Z c6 thé c6 Cong thirc 4 hogic Cong thic 5,

[00119] R® ¢6 thé 1a hydro, nhom Ci.4 alkyl mach thang hodc mach nhénh, nhom
hydroxy Ci.4 alkyl mach thing hogc mach nhénh, nhom heteroxycloalkyl hogc nhém
heteroxycloalkyl dugc thé hydroxy, va

[00120] m3i R' ¢6 thé doc 14p 1a nhom Ci4 alkyl mach théng hodc mach nhanh, nhom
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hydroxy Ci.4 alkyl mach thing hodc mach nhanh, hoac halogen.

[00121] Theo phuong 4n vi du, hop chét c6 Cong thirc 1 ¢6 thé dugc chon tir nhém gbm

c6 cac hop chit dugc thé hién trong Bang 1:

Béang 1
S6 Hop chat
L 2-(4-(3-((5-clo-4-(6-flo-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol

5 2-(4-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2yl)amino)-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol

3 5-clo-N-(3-xyclopropyl-5-(4-(dimetylamino)piperidin-1-yl)phenyl)-4-(1 H-indol-
3-yl)pyrimidin-2-amin

4 (S)-1-((1-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperidin-4-yl)(metyl)amino)propan-2-ol

5 (S)-1-((1-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperidin-4-yl)(metyl)amino)propan-2-ol
5-clo-N-(3-xyclopropyl-5-(4-(dimetylamino)piperidin-1-yl)phenyl)-4-(6-metyl-

6 ) LT :

1 H-indol-3-y)pyrimidin-2-amin

4 2-(4-(3-((5-clo-4-(6-metoxy- 1 H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol

3 (S)-1-(1-(3-((5-clo-4-(1 H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperidin-4-yl)pyrolidin-3-ol

9 (S)-1-(1-(3-((5-clo-4-(6-metyl-1H-indol-3 -yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperidin-4-yl)pyrolidin-3-ol
5-clo-N-(3-xyclopropyl-5-(4-(dimetylamino)piperidin-1-yl)phenyl)-4-(6-metoxy-

10 . L L :
1H-indol-3-yl)pyrimidin-2-amin
(S)-1-(1-(3-((5-clo-4-(6-metoxy-1H-indol-3 -yl)pyrimidin-2-yl)amino)-5-

1 S s
xyclopropylphenyl)piperidin-4-yl)pyrolidin-3-ol
2-(4-(3-((4-(1H-indol-3-yl)-5-metylpyrimidin-2-yl)amino)-5-

12 . .
xyclopropylphenyl)piperazin-1-yl)etan-1-ol

13 5-clo-N-(3-xyclopropyl-5-(4-morpholinopiperidin-1 -yl)phenyl)-4-(6-metyl-1H-
indol-3-yl)pyrimidin-2-amin
5-clo-N-(3-xyclopropyl-5-(4-(etyl(metyl)amino)piperidin-1 -yl)phenyl)-4-(6-

14 . L .
metyl-1H-indol-3-y)pyrimidin-2-amin

15 5-clo-N-(3-xyclopropyl-5-(4-(dietylamino)piperidin-1 -yl)phenyl)-4-(6-metyl-1H-
indol-3-yl)pyrimidin-2-amin
5-clo-N-(3-xyclopropyl-5-(3-(dimetylamino)pyrolidin-1 -yl)phenyl)-4-(6-metyl-

16 ) LT :
1H-indol-3-yl)pyrimidin-2-amin
2-(4-(3-((5-clo-4-(6-metyl-1H-indol-3 -yl)pyrimidin-2-yl)amino)-5-

17 : .
xyclopropylphenyl)piperazin-1-yl)-2-metylpropan-1 -ol

18 N-(3-(4-aminopiperidin-1-yl)-5-xyclopropylphenyl)-5 -clo-4-(6-metyl-1H-indol-
3-yD)pyrimidin-2-amin

19 | 5-clo-N-(3-xyclopropyl-5-(4-(metylamino)piperidin- 1-yl)phenyl)-4-(6-metyl-1H-
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indol-3-yl)pyrimidin-2-amin

20

2-(4-(3-((5-clo-4-(6-flo-1 H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperazin-1-yl)-2-metylpropan-1-ol

21

2-(4-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperidin-1-yl)etan-1-ol

22

2-(4-(3-((5-clo-4-(6-clo-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol

23

5-clo-N-(3-xyclopropyl-5-(4-(pyrolidin-1-yl)piperidin-1-yl)phenyl)-4-(6-metyl-
1H-indol-3-yl)pyrimidin-2-amin

24

1-(1-(3-((5-clo-4-(6-metyl-1 H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperidin-4-yl)azetidin-3-ol

25

2-(4-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
metoxyphenyl)piperazin-1-yl)etan-1-ol

26

2-(4-(3-((5-clo-4-(6-flo-1H-indol-3 -yl)pyrimidin-2-yl)amino)phenyl)piperazin-1-
yl)etan-1-ol

27

2-(4-(3-((5-clo-4-(1 H-indol-3-yl)pyrimidin-2-yl)amino)phenyl)piperidin-1-
yl)etan-1-ol

28

2-(4-(3-((5-clo-4-(1 H-indol-3-yl)pyrimidin-2-yl)amino)phenyl) piperazin-1-
yl)etan-1-ol

29

5-clo-N-(3-(4-(dimetylamino)piperidin-1-yl)phenyl)-4-(1H-indol-3-yl)pyrimidin-
2-amin

30

5-clo-N-(3-(3-(dimetylamino)pyrolidin-1-yl)phenyl)-4-(1 H-indol-3-yl)pyrimidin-
2-amin

31

2-(4-(3-((5-clo-4-(6-flo-1H-indol-3 -yl)pyrimidin-2-yl)amino)-5-
metoxyphenyl)piperazin-1-yl)etan-1-ol

32

2-(4-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
isopropoxyphenyl)piperazin-1-yl)etan-1-ol

33

2-(4-(3-((5-clo-4-(6-flo-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
isopropoxyphenyl)piperazin-1-yl)etan-1-ol

34

5-clo-N-(3-xyclopropyl-5-(piperazin-1-ylmetyl)phenyl)-4-(6-flo- 1H-indol-3-
yl)pyrimidin-2-amin

35

2-(4-(3-((5-clo-4-(6-flo-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
metoxybenzyl)piperazin-1-yl)etan-1-ol

36

2-(4-(3-((5-clo-4-(6-flo- 1 H-indol-3-yl)pyrimidin-2-yl)amino)benzyl)piperazin-1-
yl)etan-1-ol

37

2-(4-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
metoxybenzyl)piperazin-1-yl)etan-1-ol

38

2-(4-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperazin-1-yl)-2-metylpropan-1-ol

39

(S)-1—((1-(3-((5-010-4-(1H—indol-3-yl)pyrimidin—Z-yl)amino)-5-
xyclopropylbenzyl)piperidin-4-yl)(metyl)amino)propan-2-ol

40

(S)-1-((1-(3-((5-clo-4-(6-metyl-1H-indol-3 -yl)pyrimidin-2-yl)amino)-35-
xyclopropylbenzyl)piperidin-4-yl)(metyl) amino)propan-2-ol

41

2-(4-(3-((5-clo-4-(6-metyl-1H-indol-3 -yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperazin- 1-yl)-2-metylpropan-1-ol

42

(5)-1-(1-(3-((5-clo-4-(1H-indol-3 -yl)pyrimidin-2-yl)amino)-3-
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xyclopropylbenzyl)piperidin-4-yl)pyrolidin-3-ol
(S)-1-(1-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-

43 S e
xyclopropylbenzyl)piperidin-4-yl)pyrolidin-3-ol
(S)-1-(1-(3-((5-clo-4-(6-metoxy- 1 H-indol-3-yl)pyrimidin-2-yl)amino)-5-

44 i .
xyclopropylbenzyl)piperidin-4-yl)pyrolidin-3-ol
1-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-

45 U
xyclopropylbenzyl)piperidin-4-ol

46 (S)-5-clo-N-(3-xyclopropyl-5-((3-(dimetylamino)pyrolidin-1-yl)metyl)phenyl)-4-
(6-metyl-1H-indol-3-yl)pyrimidin-2-amin

47 1-(4-(3-((5-clo-4-(6-flo-1 H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperazin-1-yl)-2-hydroxyetan-1-on
1-(4-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-

48 . :
xyclopropylbenzyl)piperazin-1-yl)-2-hydroxyetan-1-on
2-(4-(3-((5-clo-4-(6-etyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-

49 . :
xyclopropylbenzyl)piperazin-1-yl)etan-1-ol

50 (3-((5-clo-4-(1 H-indol-3-yl)pyrimidin-2-yl)amino)-5-metoxyphenyl)(4-(2-
hydroxyetyl)piperazin-1-yl)metanon

51 1-(2-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenoxy)etyl)piperidin-4-ol
1-(2-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino-5-

52 S
etylphenoxy)etyl)piperidin-4-ol
(R)-2-(3-(3-((5-clo-4-(6-metyl-1 H-indol-3-yl)pyrimidin-2-yl)amino)-5-

53 e
xyclopropylphenoxy)pyrolidin-1-yl)etan-1-ol
2-(4-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-

54 Y
xyclopropylphenoxy)piperidin-1-yl)etan-1-ol
2-(4-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-

55 o
metoxyphenoxy)piperidin-1-yl)etan-1-ol

[00122] Thuat ngit "chit ddng phan quang hoc" nhu dung trong ban mo ta nay dung dé
chi cac chét dong phan lap thé va chat ddng phan hinh hoc khéac nhau d6i v6i hop chét
theo sang ché. Vi hop chét c6 Cong thirc 1 ¢6 thé ¢6 tm cacbon bt dbi xing (cacbon
bat dbi xtmg), hop chat c6 Cong thirc 1 theo mot khia canh cia sing ché c6 thé c6 dang
chit ddng phan ddi quang (chét ddng phan R hodc S), chét triét quang, chit ddng phan
khong ddi quang, hodc hdn hop batky ciia ching. TAt ca céc chét ddng phan va hdn hop
nay dugc bao gbm trong pham vi cla sang ché. Céc chit déng phan (R) va (S) c6 hoat
tinh quang hoc co thé duoc phan giai bang cach st dung céc k¥ thuat thong thuong hodc
¢6 thé dugc didu ché bang cach st dung tac chét y tuong bt ddi xtng hodc chét phan
g bat ddi xtmg. Khi hop chét bao gdm lién két doi, phan tir thé c6 thé ¢ dang E hodc
dang Z. Khi hop chét bao gdbm nhém xycloalkyl ma co6 hai phén tir thé, hop chét c6 thé

& dang cis hodc dang trans. Ngoai ra, khi hop chét c6 Cong thitc 1 bao gbm vong dugc
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béc ciu, hop chit co thé & dang ddng phan exo hoic ddng phan endo. Hop chét c6 Cong

thirc 1 ¢6 thé bao gdm tAt ca cac chét hd bién.

[00123] Theo mot khia canh, hop chit c6 Cong thirc 1 va chét dong phan quang hoc cua
chiing ¢6 thé & dang solvat. Thuét ngit "solvat" c6 thé bao gdm phitc hop phan tir bao
gém hop chét va it nhat 13 mot phan tir dung mdi dugc dung, vi du nhu, etanol hodc

nude. Phire hop, trong d6 phan ti dung méi 1 nudce, con dugce goi 1a "hydrat”.

[00124] Theo mdt khia canh, hop chét c6 Céng thire 1, chat ddng phan quang hoc clia
chung, va solvat cuia chung ¢6 thé & dang mubi dugce dung. Thuat ngit "mubi dugc dung"
nhu dung trong ban mo ta nay dung @ chi mudi ma c6 do doc thap ddi v6i nguoi va
khong anh huéng bat loi dén hoat tinh sinh hoc va tinh chét 1y héa ciia hop chét ban dau.
Muébi duge dung c6 thé bao gbm mudi cong axit cua axit tw do duge dung va hop chét
bazo ¢6 Cong thuc 1, mudi kim loai kiém (ching han nhu mudi natri) va mudi kim loai
kidm thd (chiang han nhu mudi canxi), mudi cong bazo hitu co ciia nhém bazo hiru co
va chu trac axit carboxylic ¢c6 Cong thic 1, mudi cong axit amin, va dang tuong tu,
nhung c4c phuong an khong bi gi6i han & do.

[00125] Mubi duge dung c6 thé duge didu ché bang phuong phép thong thuong. Vi du
nhu, hop chét c6 Cong thirc 1 c6 thé dugc hoa tan trong dung mdi, ma co thé dugc tron
voi nude, vi du nhu, metanol, etanol, axeton, 1,4-dioxan, va sau d6 axit tu do hoac bazo
tu do c6 thé dugc bd sung vao d6 dé két tinh bang cach d6 didu ché duoc mudi dugc
dung.

[00126] Theo khia canh khéc cla sang ché, sang ché dé xuét phuwong phép diéu ché hop
chét c6 Cong thic 1 bao gdm budc cho hop chét c6 Cong thirc 6 phan (mg voi hop chét
c6 Cong thtrc 7:

[00127] Cong thc 6

[00128]
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[00129] Cong thirc 7

R7
R6

Z—Y NH,
[00130] R®
[00131] trong do, trong cac Cong thic 6 va 7, R, R%, R*, R, R, RO, R Y, Z, vakcod
thé 14n luot duge dinh nghia gidng nhu & trong cac Cong thic 1 va 2, va V2 ¢6 thé 1a

halogen.

[00132] Bazo hitu co, vi dy nhu, trietylamin, diisopropyletylamin, pyridin, va dang
tuong tw; bazo vo co, vi du nhu, natri cacbonat, kali cacbonat, natri d3 hydro hoa, va
dang tuong ty; axit hitu co, vi du nhu, axit trifloaxetic, axit toluensulfonic, va dang
twong tu; hodc axit vo co, vi du nhu, axit clohydric, axit sulfuric, axit phosphoric, va
dang tuong tu, cé thé dugc bd sung hoic khdng duge bd sung vao dung dich phan tmg
khi thuc hién phan tmg. Dung mdi dung trong phan g ¢o6 thé 12 dung moi bit ky ma
khong e ché phan tng, vi du nhu, dung mdi khong proton phan cuc ching han nhu
dimetylsulfoxit, N, N-dimetylformamit, axetonitril, hodc tetrahydrofuran (THF); dung
moi proton phin cuc chéng han nhu metanol, etanol, 2-propanol, hodc 2-butanol; hodc
dung mdi khong proton khong phén cuc chéng han nhu toluen hodc 1,4-dioxan. Nhiét
d6 phan Ung c6 thé ndm trong khoang tir 0°C dén 150°C, vi du nhu, tir nhiét d trong
phong dén khoang 100°C.

[00133] Hop chét c6 Cong thirc 6 va Cong thic 7 ¢6 thé duoc didu ché bang cach st

dung hiéu biét thong thuong trong linh vire héa hoc hitu co.

[00134] Theo phuong an vi du, hop chét c6 Cong thirc 1 ¢6 thé duoc diéu ché nhu dugc
thé hién trong So D6 Phan Ung 1:

[00135] So Db Phan Ung 1
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4 Re : ©
[00136] s
[00137] trong do, trong So Dd Phan Ung 1, R\, R%, R%, RL R, R, Y, Z, va k ¢6 thé lan
luot dugc dinh nghia gidéng nhw & trong cc Cong thirc 1 va 2, va mdi V! va V2 ¢6 thé
doc 14p 1a halogen.
[00138] Trong viéc didu ché hop chit c6 Cong thuc 6 bang cach cho hop chit c6 Cong
thirc 4 phan tng véi hop chét c6 Cong thirc 5, phan tng co thé duoc thuc hién bang cac
bd sung hop chét kim loai hitu co. Vi du nhu, hop chit kim loai hitu co ¢6 thé 13 hop
chét alkyl magie hodc hop chat alkyl lithi.
[00139] Dung moi ding trong cho phan ng c6 thé 12 dung mdi bat ky ma khong e ché
phan ting, vi du nhw, dung moi khong proton phén cuc chéng han nhu dimetylsulfoxit,
N, N-dimetylformamit, axetonitril, hogc THF; hodc dung moi khong proton khong phén
cuc ching han nhu toluen hodc 1,4-dioxan. Nhiét d0 phan tmg co6 thé nam trong khoang
tir 0°C dén 100°C, vi du nhu, tir 0°C dén 60°C.
[00140] Trong viéc didu ché hop chét c6 Cong thirc 7,
[00141] trong trudng hop ma Y 1a -(CH2)m-, mdi m c6 thé doc lap1a 0 va 1,
[00142] trong trudng hop ma Y 13 -(CH2)m-O-(CHa)ue, m ¢6 thé 12 0, va mdi n c6 thé
doc lap 1a 0 va 2,
[00143] trong trudng hop ma Y 14 -(CH2)m-CO-(CH2)u-, mdimvancothélao, va
[00144] Hop chét c6 Cong thire 7 c6 thé dugc didu ché bang cach st dung hidu biét
thong thudng trong linh vuc héa hoc hitu co, nhu dugc thé hién trong cac So Do Pidu
Ché tir 1 dén 3:
[00145] So D6 Pidu Ché 1

[00146] trong trudong hop ma Y 1a -(CHa)m-:
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m=0,
(R1O
R7 4%_® R7
R6 RG
— O — g
VJQNOZ 3 4(R1) N02 q(Rw)NH
Rs R5
(a-i) (a-ii) (a-iii)
R10) R7
RG RG
RICHPNOL IO b s
NO, NH,
R5
[00147] (b ) (b-ii) (b-ii)

[00148] trong d6, trong So Pd Piéu Ché 1, R%, RS, R7, R, @ va q ¢6 thé 1an luot
duoc dinh nghia gidng nhu & trong cac Cong thuc 1 va 3, V3 ¢6 thé 13 halogen, va L c6
thé 1a Cl, Br, I, OMs, OTs, hodc dang tuong tu,

[00149] So Db Piéu Ché 2

[00150] trong trudng hop ma Y 14 -(CH2)m-O-(CHa)a-:

n=0,
(R10
R7
SO
—_ q(Rw)@ _ (Rw)@
HO NO (c-ii)
RS ’
(c-i) (ciii) (c-iv)
n=2,
. (R"%)q
8 R Ho@
—— (R10 —_— > q(Rm)‘@\/\
b0 NO, (c-i
RS
[00151] (@ (a-iii) (d-iv)

[00152] trong d6, trong So Db Diéu Ché 2, R®, R, RY, @ va q ¢6 thé 1an lugt dugc
dinh nghia giéng nhu & trong cac Cong thirc 1 va 3, va L ¢6 thé 1a Cl, Br, I, OMs, OTs,

hoic dang tuong tu, va
[00153] So Db Piéu Ché 3

[00154] trong trudng hop ma Y 13 -(CH2)m-CO-(CHa)n~:
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R7 R R’ R7
RS R® RS
A Y @i, —— Q0D
NO, 3 NO, NH,
(o] R5 (o] R5 (@] R5
[00155] (e-) (e-ii (i)
trong d6, trong So D6 Diéu Ché 3, R®, R7, R, , va q c6 thé lan lugt duoc dinh

nghia gidng nhu & trong cac Cong thirc 1 va 3.

[00156] Mac du phuong phéap didu ché Cong thic 1 da duge mo ta bang céac vi du cu
thé, cac diéu kién phan tmg cu thé, ching han nhu lwgng cua dung méi phan mg, bazo,
va chét phan tmg dugc stt dung, khong giéi han & nhitng gi duge mo ta trong ban mo ta

nay, va khong thé dugc hiéu 1a lam giéi han pham vi clia sang che.

[00157] Theo khia canh khac cia sang ché, sang ché dé xult dugc phdm bao gdbm hop
chét c6 Cong thirc 1 theo mot khia canh clia sdng ché 1am thanh phan hoat tinh.

[00158] Theo khia canh khac cua sang ché, sang ché dé xuét viéc stir dung trong dugc

phim dé ngdn nglra va diéu tri ung thu ciia dugc pham theo mot khia canh ctia sang che.

[00159] Theo khia canh khac cua sang ché, sang ché dé xuét viéc str dung trong dugc
phim ctia hop chit c6 Cong thirc 1 theo mot khia canh cua sang ché @& diéu ché thudc

dé ngin ngtra va dicu tri ung thu.

[00160] Theo phuong an vi du, dugc phém c¢6 thé bao gbdm ta dugc hodc chét phu gia
dugc dung. Dugc pham theo sang ché c6 thé dugc tao ché phim theo phuong phéap thong
thudong va co thé duoc tao ché phdm thanh céc dang lidu luong dung qua dudng miéng
khac nhau chéng han nhu vién nén, vién tron, bot, vién nang, si rd, nhil tuong, va vi nhil
tuwong; hodc cac dang lidu lugng ding ngoai dudng tiéu hoa ching han nhu dung trong

co, trong tinh mach hodc duéi da.

[00161] Khi duoc pham theo sang ché duoc didu ché & dang ché pham ding qua duong
miéng, cac vi du v& chit mang ho#ic chét phu gia dugc st dung bao gdm chét pha lodng,
chét phén rd, chét gén két, chit 1am tron, chét hoat dong bé mit, huyén phu, va chét nhii
hoa. Khi dugc phém theo sang ché duge didu ché & dang tiém, cac vi du vé chat mang
hodc chét phu gia c6 thé bao gdbm nuédc, dung dich nudc mudi, dung dich glucoza trong
nuée, dung dich gia sacarit, ruou, glycol, ete (vi du, polyetylen glycol 400), dau, axit

béo, este cua axit béo, glyxerit, chét hoat dong bé mit, huyén phu, va chét nhii hoa. Céc
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phuong phép tao ché pham nay da dugc biét rd dbi voi ngudi co hiéu biét trung binh

trong linh vuc duogc.

[00162] Lidu luong ctia hop chit c6 Cong thirc 1 lam thanh phéan hoat tinh 12 lugng hitu
hiéu dé diéu tri hodc ngin ngira ung thu & dbi trgng hodc bénh nhan. Hop chét c6 thé
duoc dung theo dudng miéng hodc ngoai dudng ti€u héa, nhu mong mudn. Khi hop chét
dugc dung theo duong miéng, thanh phén hoat tinh ¢6 thé duogc ding & lwong ndm trong
khoéang tir 0,01 miligam (mg) dén 1.000 mg, cu thé 14, tir 0,1 mg dén 300 mg, cho mdi
kilogam (kg) cua khdi luong co thé trong mdi ngay. Khi hop chit dugc dung ngoai
duodng ti€u hoa, thanh phén hoat tinh c6 thé duoc dung tir mot dén mot vai lan & lugng
nam trong khoang tr 0,01 mg dén 100 mg, cu thé 13, tr 0,1 mg dén 50 mg, cho mdi kg
ctia khéi luong co thé trong mdi ngay. Liéu luong cho dbi tugng hoic bénh nhan cu thé
can dugc xéac dinh tury theo khdi lugng, tudi, gi6i tinh, tinh trang stc khoe, khau phﬁn
an, thoi gian ding, phuong phép dung, mirc do nghiém trong cia bénh, v.v. cua bénh
nhan. Cin hiéu ring lidu lugng c6 thé dwoc didu chinh thich hop béi ngudi hanh nghé.
Liéu lugng khong dugc dy dinh 13 lam gidi han pham vi cia sang ché theo bat ky cach

nao.

[00163] Theo khia canh khéc cla sang ché, sang ché dé xuét phuong phap ngin ngira
hodc diéu tri ung thu, phuong phap nay bao gdm buée dung cho d6i twong hodc bénh
nhan vé6i hop chét dugce chon tir hop chét c6 Cong thirc 1 theo mot khia canh cua sang
ché, chit dong phan quang hoc cta chung, solvat cua ching, va mudi duoc dung cia

chung.

[00164] Chi tiét vé phuong phdp ngin ngira hodc didu tri c6 thé gidng nhu dugc mo ta
& trén c6 dé cap dén dugc phém theo mot khia canh cia sang ché.

[00165] Thuat ngir "diéu tri" nhu ding trong ban md ta ndy dugc dung theo nghia 1a bao
gém diéu tri, cai thién, 1am cho tdt hon, hodc quan ly bénh.

[00166] Thuat ngft "viéc ngén ngira" hodc "ngdn ngira" nhu dung trong ban mo ta nay
dung dé chi viéc ngin nglra bénh, vi du nhu, ngdn ngura bénh, tinh trang bénh, hodc roi
loan & dbi twong ma cé thé 1a c¢6 kha ning méc bénh, tinh trang bénh, hodc r6i loan

nhung chua trai qua hodc thé hién bénh ly hodc triéu chung ctia bénh.

[00167] Thuat ngit "dbi tegng" hodc "bénh nhan" nhu dung trong ban mo ta nay dung
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dé chi dong vat bét ky, bao gém dong vat c6 va, vi du nhu, chudt nhét, chudt céng, dong
vat gdm nhim khac, thd, cho, méo, lon, bo, clru, ngua, hodc dong vat linh trudng va
nguoi.

[00168] Sau day, sang ché s& duge mb ta chi tiét hon c¢6 tham chiéu dén cac Vi Du va
Vi Du Thi Nghiém khong 1am gi6i han sang ché dudi day. Tuy nhién, cac Vi Du va Vi
Du Thi Nghiém nay dugc du dinh 1a d8 gitp cho hiéu sang ché, va pham vi clia sang
ché khong bi giéi han & d6 theo nghia bat ky.

[00169] Céc chit viét tht dimg trong mdi Vi Du Diéu Ché, phuong phép diéu ché, va Vi
du sau day ding dé chi:

[00170] BINAP: (2, 2'-bis(diphenylphosphino)-1,1'-binaphtyl)

[00171] Pd(OAc),: paladi(Il) axetat

[00172] Vi du 1: 2-(4-(3-((5-clo-4-(6-flo-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol

[00173] Buéce 1) Diéu ché 4-xyclopropyl-2-nitroanilin

NO,

[00174] Hoa tan 1,5 gam (g) (6,90 milimol (mmol)) 4-bromo-2-nitroanilin, 1,22 g
(13,83 mmol) axit xyclopropylboronic, 4,5 g (20,70 mmol) kali photphat, 159 mg (0,69
mmol) paladi(Il) axetat, va 543 mg (2,07 mmol) triphenylphosphin trong 12 mili lit (ml)
toluen va 6 ml nuéc, va sau d6 khudy & nhiét do 100°C trong dng kin trong thoi gian 17
gitr. Ngay khi phan tng hoan thanh, 1am ngudi san pham thu dugc xubng nhiét do trong
phong, va bd sung timg giot nude vao do. Thuc hign quy trinh chiét trén d6 ba 14n bang
cach str dung cloroform. Lam kho san phém thu dugc bang cach sit dung natri sulfat
khan, va sau d6 co dudi ap sudt giam. Tinh ché phan cin thu dugc bang cach st dung
séc ky 16ng ap sut trung binh (MPLC) (cloroform:metanol=100:1 (thé tich/thé tich)),
va c¢d dung dich thu dugc dudi ap suit giam dé bang cach @6 thu dugc 880 mg hop chit

mong mudn & higu suat 72%.
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[00175] 'H-NMR (300 MHz, DMSO-ds): 6 7,65 (s, 1H), 7,26 (s, 2H), 7,12 (d, 1H),
6,92 (d, 1H), 1,83 (m, 1H), 0,82 (m, 2H), 0,58 (m, 2H).

[00176] Budc 2) Pidu ché 2-bromo-4-xyclopropyl-6-nitroanilin

NO,

[00177] °

[00178] Hoa tan 880 mg (4,94 mmol) 4-xyclopropyl-2-nitroanilin dugc diéu ché trong
Buéc 1) trong 16 ml axit axetic, va bd sung tir tr 922 mg (5,18 mmol) N-
bromosucxinimit vao d6 ¢ nhiét do 0°C. Khudy san phém thu dugc & nhiét do trong
phong trong thoi gian 1,5 gio. Ngay khi phan ing hoan thanh, bd sung timg giot nudc
vao d6. Thuc hién quy trinh chiét trén d6 ba 14n bang cach st dung dietylete. Lam kho
san pham thu dugc bang cach sir dung natri sulfat khan, va sau d6 c6 dudi ap suét giam

dé bang cach d6 thu duge 1,24 g hop chét mong muén & hiéu suit 98%.

[00179] 'H-NMR (300 MHz, DMSO-ds): & 7,88 (s, 1H), 7,59 (s, 1H), 7,16 (m, 2H),
1,95 (m, 1H), 0,88 (m, 2H), 0,64 (m, 2H).

[00180] Budce 3) Piédu ché 1-bromo-3-xyclopropyl-5-nitrobenzen

NO,

[00181]

[00182] Hoa tan 1,24 g (4,82 mmol) 2-bromo-4-xyclopropyl-6-nitroanilin dugc diéu
ché trong Buéc 2) trong 24 ml etanol. Tiép d6, bd sung tir tr 1,6 ml (30,39 mmol) axit
sulfuric vao d6 & nhiét do 0°C. DPé cho nhiét do ctia san phém thu dugc tang 1én dén
60°C, va sau d6 bd sung tir tir 1,06 g (15,42 mmol) natri nitrit vao d6. Khudy hdn hop
nay ¢ dong hdi luu & nhiét do 100°C trong thoi gian 4 gid. Ngay khi phan tmg hoan
thanh, lam ngudi san pham thu dugc xubng nhiét d trong phong, va bd sung etyl axetat
va nuée vao do. Lép hiru co duge tach ra tir d6, ma sau d6 dugc lam khé bang cach st
dung natri sulfat khan va co dudi ap suét giam. Tinh ché phan cin thu dugce bang cach
stt dung MPLC (etyl axetat:hexan=1:50 (thé tich/thé tich)), va ¢d dung dich thu duoc

dudi ap sudt giam dé bang cach dé thu duge 790 mg hop chAt mong mudn & hiéu suét
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68%.

[00183] 'H-NMR (300 MHz, DMSO-ds): ¢ 8,10 (s, 1H), 7,98 (s, 1H), 7,74 (s, 1H), 2,11
(m, 1H), 1,11 (m, 2H), 0,86 (m, 2H).

[00184] Budce 4) Pidu ché 2-(4-(3-xyclopropyl-5-nitrophenyl)piperazin-1-yl)etan-1-ol

NO,

&,

[00186] Hoa tan 790 mg (3,26 mmol) 1-bromo-3-xyclopropyl-5-nitrobenzen dugc didu

N
[00185] Ho M

ché trong Buée 3), 637 mg (4,89 mmol) 1-(2-hydroetyl)piperazin, 300 mg (0,33 mmol)
tris(dibenzylidenaxeton)dipaladi(0), 207 mg (0,33 mmol) BINAP, va 3,2 g (9,78 mmol)
xesi cacbonat trong 6 ml 1,4-dioxan, va sau do khuéy hdn hop & nhiét 4 100°C trong
6ng kin trong thoi gian 15 gid. Ngay khi phan tmg hoan thanh, lam ngudi san phim thu
duoc xubng nhiét d6 trong phong, va bd sung timg giot nudc vao d6. Thuc hién quy
trinh chiét trén d6 ba 14n bing cach st dung cloroform va metanol. Lam kho san phim
thu dugc bing cach st dung natri sulfat khan, va sau d6 c6 dudi ap suét giam. Tinh ché
ph?m cin thu dugc bang céach st dung MPLC (cloroform:metanol=10:1 (thé tich/thé
tich)), va c6 dung dich thu dugc dudi ap suét giam dé bang cach d6 thu dugc 234 mg

hop chit mong mudn & hiéu sudt 24%.

[00187] Budc 5) Diéu ché 2-(4-(3-amino-5-xyclopropylphenyl)piperazin-1-yl)etan-1-ol

NH,

&,

[00189] Hoa tan 220 mg (3,96 mmol) sét va 0,03 ml (0,32 mmol) axit clohydric trong 4

N
[00188] Ho N

ml etanol 50%. Khuy hdn hop ¢ dong hdi luu & nhiét do 110°C trong thoi gian 1 gio.
B6 sung tir tr 234 mg (0,79 mmol) 2-(4-(3 -xyclopropyl-5-nitrophenyl)piperazin-1-
yl)etan-1-ol dugc diéu ché trong Buéc 4) vao do. Khudy hdn hop nay & dong héi luu &

nhiét do 110°C trong thoi gian 1 gio. Ngay khi phan ing hoan thanh, dé hdn hop ngudi
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xubng nhiét d6 trong phong, va sau d6 1am trung hoa bing cach st dung dung dich natri
hydro cacbonat bdo hoa trong nuéc. Thuc hién quy trinh loc trén do bang cach sir dung
bo loc xelit. Tiép d6, thuc hién quy trinh rira trén do bang cach sit dung cloroform va
metanol. L6p hitu co duge tach ra tir d6, ma sau d6 dugce lam kho bang cach st dung
natri sulfat khan va cd dudi 4p suét giam. Tinh ché phan cin thu duge bang cach st dung
MPLC (cloroform:metanol=8:1 (thé tich/thé tich)), va co dung dich thu dugc dudi ap

sudt giam dé bang cach d6 thu dugce 152 mg hop chét mong mubn & hiéu sut 74%.

[00190] "H-NMR (300 MHz, DMSO-ds): ¢ 5,90 (s, 1H), 5,88 (s, 1H), 5,70 (s, 1H),
4,70 (s, 2H), 4,04 (m, 1H), 3,48 (m, 2H), 2,97 (m, 4H), 2,47 (m, 4H), 2,40 (m, 2H), 1,53
(m, 1H), 0,76 (m, 2H), 0,51 (m, 2H).

[00191] Budc 6) Pidu ché 2-(4-(3-((5-clo-4-(6-flo-1H-indol-3-yl)pyrimidin-2-

yl)amino)-5-xyclopropylphenyl)piperazin-1-yl)etan-1 -ol

N Cl

| F
WL
@\v NH

[00193] Hoa tan 50 mg (0,19 mmol) 2-(4-(3-amino-5-xyclopropylphenyl)piperazin-1-

N
[00192] Ho M

yl)etan-1-ol dugc didu ché trong Budc 5), 54 mg (0,19 mmol) 3-(2,5-diclopyrimidin-4-
y1)-6-flo-1H-indol, va 36 mg (0,19 mmol) axit p-toluensulfonic monohydrat trong 1,2
ml 2-butanol. Sau d6, khudy hdn hop & nhiét do 120°C trong bng kin trong thoi gian 3,5
gio. Ngay khi phan ng hoan thanh, dé hén hop ngudi xubng nhiét do trong phong, va
sau d6, bd sung cloroform, metanol, va natri hydro cacbonat bado hoa vao d6. Lop hitu
co dugc tach ra tir d6, ma sau d6 duge lam kho bang cach st dung natri sulfat khan va
c6 dudi 4p suit giam. Tinh ché phan cin thu duoc bang cach st dung MPLC
(cloroform:metanol=7:1 (thé tich/thé tich)), va co dung dich thu dugc dudi &p suit giam

dé bang cach d6 thu duge 65 mg hop chit mong muén & hiéu suit 67%.
001941 M(S (ESI+, m/z): 507 [M+H]"

[00195] 'H-NMR (300 MHz, DMSO-ds): § 11,93 (s, 1H), 9,37 (s, 1H), 8,56 (m, 1H),
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8.44 (m, 2H), 7,46 (d, 1H), 7,28 (s, 1H), 7,10 (m, 2H), 6,29 (s, 1H), 4,42 (m, 1H), 4,00
(m, 2H), 3,03 (m, 4H), 2,27 (m, 4H), 1,88 (m, 1H), 0,85 (m, 2H), 0,61 (m, 2H).

[00196] Vi du 2: 2-(4-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol

N7 Cl

|
HN/k/NjLEQ/
/@\v NH

[00198] Thu dugc 72 mg hop chit mong mudn & higu sut 89% theo cach vé co ban

N
[00197] Ho N

gibng nhu trong Budc 6) ciia Vi du 1, ngoai trir viée sir dung 50 mg (0,18 mmol) 3-(2,5-
diclopyrimidin-4-yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-1H-
indol trong Budc 6) ctia Vi du 1.

[00199] MS (ESI+, m/z): 503 [M+H]+

[00200] 1H-NMR (300 MHz, DMSO-d6): § 11,76 (s, 1H), 9,32 (s, 1H), 8,38 (m, 3H),
7,22 (4, 2H), 6,93 (d, 2H), 6,28 (s, 1H), 4,42 (t, 1H), 3,51 (q, 2H), 3,03 (bs, 4H), 2,37
(m, 9H), 1,81 (m, 1H), 0,88 (m, 2H), 0,64 (m, 2H).

[00201] Vi du 3: 5-clo-N-(3-xyclopropyl-5-(4-(dimetylamino)piperidin-1-
yl)phenyl)-4-(1H-indol-3-yl)pyrimidin-2-amin

[00202]

[00203] 48 mg hop chit mong mudn thu duge ¢ hiéu sudt 58% theo cach vé co ban
gidng nhu trong Budgce 6) ciia Vi dy 1, ngoai trr viéc str dung 44 mg (0,17 mmol) 1-(3-
amino-5-xyclopropylphenyl)-N, N-dimetylpiperidin-4-amin thay cho 2-(4-(3-amino-3-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va st dung 51 mg (0,19 mmol) 3-(2,5-
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diclopyrimidin-4-yl)-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-1H-indol
trong Budc 6) cia Vi du 1.

(002041 \{S (ESI+, m/z): 487 [M+H]*

[00205] 'H-NMR (300 MHz, DMSO-d6): & 11,90 (s, 1H), 9,34 (s, 1H), 8,58 (d, 1H),
8 47 (m, 2H), 7,48 (¢, 1H), 7,24 (m, 2H), 7,12 (t, 1H), 6,97 (s, 1H), 6,30 (s, 1H), 3,65 (d,
2H), 2,58 (m, 2H), 2,30 (d, 6H), 1,80 (m, 3H), 1,49 (m, 2H), 0,88 (m, 2H), 0,63 (m, 2H).

[00206] Vi du 4: (S)-1-((1-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperidin-4-yl)(metyl)amino)propan-2-ol

[00207] oH

[00208] Thu dugc 52 mg hop chit mong muébn & higu sut 58% theo cach vé co ban
gibng nhu trong Budc 6) cua Vi du 1, ngoai trir viée sir dung 50 mg (0,17 mmol) (S)-1-
((1-(3—amino-5-xyclopropylphenyl)piperidin-4-yl)(metyl)amino)propan—2-01 thay cho
2-(4-(3-amino-5-xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va st dung 51 mg (0,19
mmol) 3-(2,5-diclopyrimidin-4-yl)-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-
flo-1H-indol trong Budc 6) ciia Vi du 1.

[00209] \[S (ESI+, m/z): 531 [M+H]"

[00210] "H-NMR (300 MHz, DMSO-d6): 6 11,91 (s, 1H), 9.34 (s, 1H), 8,58 (d, 1H),
8.47 (d, 1H), 8,44 (s, 1H), 7,51 (d, 1H), 7,24 (m, 3H), 6,95 (s, 1H), 6,29 (s, 1H), 4,18
(bs, 1H), 3,65 (m, 3H), 2,59 (m, 2H), 2,29 (m, 2H), 2,20 (s, 3H), 1,78 (m, 1H), 1,64 (m,
2H), 1,46 (m, 2H), 1,24 (m, 1H), 1,10 (m, 2H), 0,85 (m, 3H), 0,63 (m, 2H).

[00211] Vidu 5: (8)-1-((1-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-
yl)amino)-5—xyclopropylphenyl)piperidin-4-yl)(metyl)amin0)propan-2-ol
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[00212] oH

[00213] Thu dugc 58 mg hop chét mong mudn & hiéu sut 65% theo cach vé& co ban
gidng nhur trong Bude 6) cua Vi du 1, ngoai trir viée st dung 50 mg (0,17 mmol) (S)-1-
((1-(3-amino-5-xyclopropylphenyl)piperidin-4-yl)(metyl)amino)propan—Z-01 thay cho
2-(4-(3-amino-5-xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va s dung 50 mg (0,18
mmol) 3-(2,5-diclopyrimidin-4-yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-
yl)-6-flo-1H-indol trong Budc 6) ciia Vidu 1.

[00214] NS (ESI+, m/z): 545 [M+H]*

[00215] 'H-NMR (300 MHz, DMSO-ds): 6 11,75 (bs, 1H), 9,32 (s, 1H), 8,39 (m, 3H),
7.27 (d, 2H), 6,90 (m, 2H), 6,29 (s, 1H), 4,18 (bs, 1H), 3,61 (m, 3H), 2,54 (s, 1H), 2,42
(s, 3H), 2,23 (m, 2H), 2,20 (s, 3H), 1,80 (m, 1H), 1,63 (m, 2H), 1,40 (m, 2H), 1,24 (m,
2H), 1,02 (d, 6H), 0,86 (m, 2H), 0,60 (m, 2H).

[00216] Vi du 6: 5-clo-N-(3-xyclopropyl-5-(4-(dimetylamino)piperidin-1-
yl)phenyl)-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-amin

N O
HN)l\/Nj/\E@/
NH
I$

[00217]

[00218] Thu dugc 86 mg hop chét mong mudn & hiéu suit 86% theo cach vé co ban
gidng nhu trong Budgce 6) ctia Vi du 1, ngoai trir viéc st dung 52 mg (0,20 mmol) 1-(3-
amino-5-xyclopropylphenyl)-N, N-dimetylpiperidin-4-amin thay cho 2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va sir dung 61 mg (0,22 mmol) 3-(2,5-
diclopyrimidin-4-yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-1H-

indol trong Budc 6) cia Vidu 1.
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[00219] \[S (ESI+, m/z): 501 [M+H]*

[00220] "H-NMR (300 MHz, DMSO-ds): & 11,77 (bs, 1H), 9,32 (s, 1H), 8,39 (m, 3H),
7.27 (s, 1H), 7,22 (s, 1H), 6,93 (d, 2H), 6,30 (s, 1H), 3,61 (d, 1H), 2,57 (m, 4H), 2,42 (s,
3H), 2,28 (m, 6H), 1,79 (m, 3H), 1,47 (m, 2H), 0,86 (m, 2H), 0,61 (m, 2H).

[00221] Vi du 7: 2-(4-(3-((5-clo-4-(6-metoxy-1H-indol-3-yl)pyrimidin-2-yl)amino)-
5-xyclopropylphenyl)piperazin-1-yl)etan-1-ol

Cl
A
i OMe
o
HN™ "N \

[00223] Thu dugc 5 mg hop chit mong mudn & hiéu suét 6% theo cach v& co ban giéng

N
[00222] Ho AN

nhu trong Buéc 6) ciia Vi du 1, ngoai trir viéc st dung 50 mg (0,17 mmol) 3-(2,5-
diclopyrimidin-4-yl)-6-metoxy-1H-indol thay cho 3-(2,5-diclopyrimidin-4-y1)-6-flo-
1 H-indol trong Budc 6) cia Vidu 1.

(00224] VS (ESI+, m/z): 519 [M+H]"

[00225] 'H-NMR (300 MHz, DMSO-dp): 6 11,70 (s, 1H), 9,32 (s, 1H), 8,42 (m, 3H),
7,17 (s, 1H), 6,98 (s, 1H), 6,75 (d, 1H), 6,31 (s, 1H), 3,80 (s, 3H), 3,29 (s, 1H), 3,04 (m,
2H), 1,90 (m, 1H), 0,86 (m, 2H), 0,62 (m, 2H).

[00226] Vi du 8: (S)-1-(1-(3-((5-clo-4-(1H-indo1-3-yl)pyrimidin-Z—yl)amino)-S-
xyclopropylphenyl)piperidin-4-yl)pyrolidin-3-ol

[00227] HO
[00228] Thu dugc 68 mg hop chét mong mudn & hiéu suét 76% theo cach vé& co ban
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gidng nhu trong Budc 6) cua Vi du 1, ngoai trir viée st dung 50 mg (0,17 mmol) (S)-1-
(1-(3-amino-5-xyclopropylphenyl)piperidin-4-yl)pyrolidin-3-ol ~thay cho 2-(4-(3-
amino-5-xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va sit dung 51 mg (0,19 mmol) 3-
(2,5-diclopyrimidin-4-yl)-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-1H-
indol trong Budc 6) ctia Vidu 1.

[00229] MS (ESI+, m/z): 529 [M+H]+

[00230] 'H-NMR (300 MHz, DMSO-d6): & 11,91 (s, 1H), 9,34 (s, 1H), 8,58 (d, 1H),
8,47 (d, 1H), 8,44 (s, 1H), 7,45 (d, 1H), 7,19 (d, 2H), 7,09 (t, 1H), 6,97 (s, 1H), 6,30
(s, 1H), 4,92 (bs, 1H), 4,20 (bs, 1H), 3,77 (m, 1H), 3,54 (d, 2H), 2,58 (m, 4H), 2,28 (s,
1H), 1,98 (m, 1H), 1,83 (m, 3H), 1,70 (m, 4H), 0,86 (m, 2H), 0,62 (m, 2H).

[00231] Vi du 9:  (5)-1-(1-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-
yl)amino)-5-xyclopropylphenyl)piperidin-4-yl)pyrolidin-3-ol

NN
HN/“\/NIE@/
NH
i@
N

[00233] Thu dugc 64 mg hop chit mong mudn & hiéu sudt 69% theo cach vé co ban

[00232] HO

gidng nhu trong Budc 6) cua Vi du 1, ngoai trr viée st dung 50 mg (0,17 mmol) (S)-1-
(1-(3-amino-5-xyclopropylphenyl)piperidin-4-yl)pyrolidin-3-01 thay cho 2-(4-(3-
amino-5-xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va st dung 51 mg (0,18 mmol) 3-
(2,5-diclopyrimidin-4-yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-
1 H-indol trong Budc 6) cia Vidu 1.

[00234] MS (ESI+, m/z): 543 [M+H]"

[00235] 'H-NMR (300 MHz, DMSO-d6): 6 11,77 (s, 1H), 9,32 (s, 1H), 8,45 (m, 3H),
7.27 (s, 1H), 7,22 (s, 1H), 6,96 (d, 2H), 6,29 (s, 1), 4,92 (bs, 1H), 4,20 (bs, 1H), 3,77
(m, 1H), 3,56 (d, 2H), 2,61 (m, 4H), 2,42 (s, 3H), 2,28 (s, 1H), 1,81 (m, 4H), 1,44 (m,
4H), 0,87 (m, 2H), 0,64 (m, 2H).
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[00236] Vi du 10:  5-clo-N-(3-xyclopropyl-5-(4-(dimetylamino)piperidin-1-
yl)phenyl)-4-(6-metoxy-1H-indol-3-yl)pyrimidin-2-amin

NTX Cl
| OMe
WL
NH
g

[00237] |

[00238] Thu dugc 20 mg hop chit mong mudn & higu sut 23% theo cach vé co ban
gidng nhu trong Bude 6) cua Vi du 1, ngoai trir viée sir dung 44 mg (0,17 mmol) 1-(3-
amino-5-xyclopropylphenyl)-N, N-dimetylpiperidin-4-amin thay cho 2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va 50 mg (0,17 mmol) 3-(2,5-
diclopyrimidin-4-yl)-6-metoxy-1H-indol thay cho 3-(2,5 -diclopyrimidin-4-yl)-6-flo-
1H-indol trong Budc 6) cua Vidu 1.

[00239] V(S (ESI+, m/z): 517 [M+H]"

[00240] 'H-NMR (300 MHz, DMSO-ds): 11,70 (s, 1H), 9,30 (s, 1H), 8,41 (m, 3H),
7,20 (s, 1H), 6,95 (d, 2H), 6,75 (d, 1H), 6,29 (s, 1H), 3,79 (s, 3H), 3,62 (d, 2H), 1,80 (m,
1H), 1,42 (m, 2H), 1,22 (m, 2H), 0,84 (d, 2H), 0,61 (d, 2H).

[00241] Vi du 11: ($)-1-(1-(3-((5-clo-4-(6-metoxy-1H-indol-3-yl)pyrimidin-2-
yl)amino)-5-xyclopropylphenyl)piperidin-4-yl)pyrolidin-3-ol

Cl
A
N| OMe
Z
HN™ °N \
NH
@
N

[00243] Thu dugc 9 mghop cht mong mubn & hiéu suét 10% theo cach vé co ban giéng

[00242] Ho

nhu trong Budc 6) ctia Vi du 1, ngoai trir viée sit dung 51 mg (0,17 mmol) (S)-1-(1-(3-
amino-5-xyclopropylphenyl)piperidin-4-yl)pyrolidin-3-ol thay cho 2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va str dung 50 mg (0,17 mmol) 3-(2,5-
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diclopyrimidin-4-yl)-6-metoxy-1H-indol thay cho 3-(2,5 -diclopyrimidin-4-y1)-6-flo-
1 H-indol trong Budc 6) ciia Vi du 1.

[00244] \[S (ES+, m/z): 559 [M+H]*

[00245] "H-NMR (300 MHz, DMSO-ds): & 11,70 (s, 1H), 9,41 (s, 1H), 8,41 (m, 3H),
7.17 (s, 1H), 7,10 (d, 2H), 6,74 (d, 2H), 6,29 (s, 1H), 4,78 (brs, 1H), 4,19 (m, 1H), 3,77
(d, 2H), 2,65 (m, 2H), 2,62 (m, 2H), 1,84 (m, 1H), 1,80 (m, 2H), 1,45 (m, 2H), 1,22 (m,
2H), 0,83 (d, 2H), 0,60 (d, 2H).

[00246] Vi du 12: 2-(4-(3-((4-(1H-indol-3-yl)-5-metylpyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol

[00247] Ho ™"
[00248] Thu dugc 60 mg hop chit mong muén & hiéu sudt 67% theo cach vé co ban
gidng nhu trong Budce 6) cia Vi du 1, ngoai trir viée st dung 51 mg (0,21 mmol) 3-(2-
clo-5-metylpyrimidin-4-yl)-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-1H-
indol trong Budc 6) cuia Vidu 1.

[00249] \[S (ESI+, m/z): 469 [M+H]"

[00250] 'H-NMR (300 MHz, DMSO-ds): d 11,69 (s, 1H), 8,96 (s, 1H), 8,52 (d, 1H),
8,29 (s, 1H), 7,96 (m, 1H), 7,46 (m, 1H), 7,25 (s, 1H), 7,19-7,02 (m, 3H), 6,19 (s, 1H),
4,40 (m, 1H), 3,51 (m, 2H), 3,00 (m, 4H), 2,44 (m, 4H), 2,39 (m, 5H), 1,96 (m, 1H),
0,82 (m, 2H), 0,58 (m, 2H).

[00251] Vi du 13: 5-clo-N-(3-xyclopropyl-5-(4-morpholinopiperidin-1-yl) phenyl)-
4-(6-metyl-1H-indol-3-yl)pyrimidin-2-amin
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[00253] Thu dugc 100 mg hop chit mong mudn & hiéu sut 56% theo cach vé co ban
gibng nhu trong Buéc 6) cta Vi du 1, ngoai trir vige st dung 100 mg (0,33 mmol) 3-
xyclopropyl-5-(4-morpholinopiperidin-1-yl)anilin ~ thay ~ cho  2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va st dyng 138 mg (0,50 mmol) 3-(2,5-
diclopyrimidin-4-yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-1H-
indol trong Budc 6) ciia Vidu 1.

[00254] MS (ESI+, m/z): 543 [M+H]"

[00255] '"H-NMR (300 MHz, DMSO-ds): 11,76 (s, 1H), 9,54 (s, 1H), 8,50 (m, 3H),

7.28 (s, 1H), 7,23 (s, 1H), 6,96 (m, 2H), 6,29 (s, 1H), 3,57 (s, 6H), 2,60 (m, 6H), 2,42
(s, 3H), 2,10 (m, 1H), 1,79 (m, 3H), 1,40 (g, 2H), 0,84 (m, 2H), 0,61 (m, 2H).

[00256] Vi du 14: 5-clo-N-(3-xyclopropyl-5-(4-(etyl(metyl)amino)piperidin-1-
yl)phenyl)-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-amin

(002577

[00258] Thu dugc 50 mg hop chAt mong mudn & hiéu suit 30% theo cach vé co ban
gibng nhu trong Budce 6) ciia Vi du 1, ngoai trir viée sir dung 90 mg (0,33 mmol) 1-(3-
amino-5-xyclopropylphenyl)-N-etyl-N-metylpiperidin-4-amin thay cho 2-(4-(3-amino-
5-xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va sir dung 137 mg (0,49 mmol) 3-(2,5-
diclopyrimidin-4-yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-1H-
indol trong Budc 6) ctiia Vi du 1.

[00259] MS (ESI+, m/z): 515 [M+H]*
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[00260] 'H-NMR (300 MHz, DMSO-ds): & 11,76 (s, 1H), 9,32 (s, 1H), 8,45 (m, 3H),
7,25 (d, 2H), 6,97 (m, 2H), 6,29 (s, 1H), 3,62 (d, 2H), 2,59 (m, 4H), 2,42 (s, 3H), 2,18
(s, 3H), 1,79 (m, 1H), 1,68 (d, 2H), 1,45 (q, 2H), 1,20 (m, 1H), 0,98 (t, 3H), 0,86 (m,
2H), 0,62 (m, 2H).

[00261] Vi  du 15: 5-clo-N-(3-xyclopropyl-5-(4-(dietylamino)piperidin-1-
yl)phenyl)-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-amin

M

HN™ °N

T

[00262] -

[00263] Thu dugc 50 mg hop chét mong muén & higu sut 30% theo cach vé co ban
gidng nhu trong Budgce 6) ctia Vi du 1, ngoai trir vi€e st dung 90 mg (0,31 mmol) 1-(3-
amino-5-xyclopropylphenyl)-N, N-dimetylpiperidin-4-amin thay cho 2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va st dung 131 mg (0,47 mmol) 3-(2,5-
diclopyrimidin-4-yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-1H-

indol trong Budc 6) cua Vi du 1.
[00264] \[S (ESI+, m/z): 529 [M+H]"

[00265] 'H-NMR (300 MHz, DMSO-ds): 6 11,76 (s, 1H), 9.32 (s, 1H), 7,26 (d, 2H),
6,97 (m, 2H), 6,29 (s, 1H), 3,61 (d, 2H), 2,59 (m, 4H), 2,43 (s, 3H), 1,80 (m, 1H), 1,65
(d, 2H), 1,45 (g, 2H), 1,20 (m, 2H), 0,95 (t, 6H), 0,87 (m, 2H), 0,62 (m, 2H).

[00266] Vi du 16: 5-clo-N-(3-xyclopropyl-5-(3-(dimetylamino)pyrolidin-1-
yl)phenyl)-4-(6-metyl-1H—indol-3-yl)pyrimidin-2-amin

-36-



39263

[00268] Thu dugc 110 mg hop chit mong mudn & higu suét 54% theo cach v& co ban
gibng nhur trong Budc 6) cua Vi du 1, ngoai trir viée sir dung 103 mg (0,42 mmol) 1-(3-
amino-5-xyclopropylphenyl)-N, N-dimetylpyrolidin-3-amin thay cho 2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va st dung 120 mg (0,42 mmol) 3-(2,5-
diclopyrimidin-4-yl)-6-metyl-1H-indol thay cho 3-(2,5 -diclopyrimidin-4-yl)-6-flo-1H-
indol trong Budc 6) cia Vi du 1.

002691 \[S (ESI+, m/z): 487 [M+H]"

[00270] 'H-NMR (300 MHz, DMSO-ds): 6 11,73 (s, 1H), 9,24 (s, 1H), 8,43 (m, 3H),
7,24 (s, 1H), 6,90 (d, 1H), 6,87 (s, 1H), 6,73 (s, 1H), 5,90 (s, 1H), 3,24 (m, 1H), 3,20
(m, 1H), 2,90 (m, 1H), 2,46 (m, 1H), 2,40 (s, 3H), 1,96 (m, 6H), 1,73 (m, 2H), 0,81 (m,
2H), 0,61 (m, 2H).

[00271] Vi du 17: 2-(4-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-
5-xyclopropylphenyl)piperazin-1-yl)-2-metylpropan-1-ol

N] N Cl
Wl
o,

N
N

[00273] Thu dugc 36 mg hop chAt mong mudn & hiéu suét 29% theo cach vé co ban

[00272] "

gidng nhu trong Budce 6) ctia Vi du 1, ngoai trir viéce st dung 67 mg (0,23 mmol) 2-(4-
(3-amino-5 -xyclopropylphenyl)piperazin-1-y1)-2-metylpr0pan-1-ol thay cho 2-(4-(3-
amino-3-xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va st dung 70 mg (0,25 mmol) 3-
(2,5-diclopyrimidin-4-y1)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-
1 H-indol trong Budc 6) cia Vidu 1.

[00274] \[S (EST+, m/z): 531 [M+H]*

[00275] 'H-NMR (300 MHz, DMSO-d6): & 11,75 (s, 1H), 9,32 (s, 1H), 8,44 (m, 3H),
727 (s, 1H), 7,23 (s, 1H), 6,97 (d, 1H), 6,89 (s, 1H), 6,27 (s, 1H), 4,24 (m, 1H), 3,26
(m, 2H), 3,00 (m, 4H), 2,58 (m, 4H), 2,42 (s, 3H), 1,79 (m, 1H), 0,94 (s, 6H), 0,88 (m,
2H), 0,63 (m, 2H).
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[00276] Vi du 18: N-(3-(4-aminopiperidin-1-yl)-5-xyclopropylphenyl)-5-clo-4-(6-
metyl-1H-indol-3-yl)pyrimidin-2-amin

[00277] HN
[00278] Thu dugc 32 mg hop chét mong muébn & hiéu sudt 29% theo cach vé co ban
gibng nhu trong Bude 6) cia Vi du 1, ngoai trir viée st dung 76 mg (0,23 mmol) turt-
butyl (1-(3-amino-5-xyclopropylphenyl)piperidin-4-yl)carbamat thay cho 2-(4-(3-
amino-5-xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va st dung 70 mg (0,25 mmol) 3-
(2,5-diclopyrimidin-4-yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-y1)-6-flo-
1 H-indol trong Budc 6) cia Vidu 1.

[00279] MS (ESI+, m/z): 473 [M+H]*

[00280] 'H-NMR (300 MHz, DMSO-d6): 6 11,77 (s, 1H), 9,33 (s, 1H), 8,47 (m, 3H),
7.28 (s 1H), 7,19 (m, 1H), 6,97 (m, 2H), 6,31 (s, 1H), 3,67 (d, 2H), 3,11 (m, 1H), 2,73
(m, 3H), 2,43 (s, 3H), 1,82 (m, 3H), 1,54 (m, 3H), 0,90 (m, 2H), 0,63 (m, 2H).

[00281] Vi du 19: 5-clo-N-(3-xyclopropyl-5-(4-(metylamino)piperidin-1-
yl)phenyl)—4-(6-metyl-lH-indol—3-yl)pyrimidin-Z-amin

N| O
HN)\/N:[EQ/

NH
i@

[00283] Thu dugc 11 mg hop chét mong mubn & hiéu suét 10% theo cach vé& co ban

[00282] R

gidng nhu trong Budc 6) cia Vidu 1, ngoai trir viée stt dung 79 mg (0,23 mmol) turt-
butyl (1-(3-amino-5-)piperidin-4-yl)(metyl)carbamat thay cho 2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol va st dung 70 mg (0,25 mmol) 3-(2,5-
diclopyrimidin-4-yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-1H-
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indol trong Budc 6) cia Vidu 1.
[00284] MS (ESI+, m/z): 487 [M+H]"

[00285] 'H-NMR (300 MHz, DMSO-d6): 6 11,75 (bs, 1H), 9,30 (s, 1H), 8,46 (m, 3H),
7.27 (s, 1H), 7,19 (s, 1H), 6,96 (d, 1H), 6,93 (s, 1H), 6,29 (s, 1H), 3,54 (m, 2H), 3,33 (s,
3H), 2,63 (m, 4H), 2,42 (s, 3H), 1,81 (m, 3H), 1,23 (m, 2H), 0,86 (2H), 0,62 (2H).

[00286] Vi du 20: 2-(4-(3-((5-clo-4-(6-flo-1H-indol-3-yl)pyrimidin-2-yl)aminoe)-5-
xyclopropylphenyl)piperazin-1-yl)-2-metylpropan-1-ol

NS cl i
HN)\N/ \
NH
N
N

[00288] Thu dugc 30 mg hop cht mong mubn & hiéu suit 33% theo cach vé co ban

[00287]

gidng nhu trong Budgce 6) cia Vi du 1, ngoai trir viée st dung 50 mg (0,17 mmol) 2-(4-
(3-amino-S-xyclopropylphenyl)piperazin-l-yl)-2-metylpropan-1-ol thay cho 2-(4-(3-
amino-5-xyclopropylphenyl)piperazin-1-yl)etan-1-ol trong Budc 6) cia Vidu 1.
[00289] MS (ESI+, m/z): 535 [M+H]"

[00290] '"H-NMR (300 MHz, DMSO-d6): 6 11,95 (s, 1H), 9,39 (s, 1H), 8,57 (m, 1H),
8,49 (d, 1H), 8,45 (s, 1H), 7,30 (dd, 1H), 7,26 (s, 1H), 6,96 (m, 1H), 6,90 (s, 1H), 6,28
(s, 1H), 4,24 (m, 1H), 3,29 (m, 2H), 3,01 (bs, 4H), 2,60 (bs, 4H), 1,79 (m, 1H), 0,95 (s,
6H), 0,87 (m, 2H), 0,63 (m, 2H).

[00291] Vi du 21: 2-(4-(3-((5-clo-4-(6-metyl—1H—indol-3-yl)pyrimidin-Z-yl)amino)-
5-xyclopropylphenyl)piperidin-1-yl)etan-1-ol

\
Cf©\7 ”
[00292] Ho ™"
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[00293] Thu dugc 7 mg hop chét mong mudn & hiéu sudt 6% theo cach v& co ban gibéng
nhu trong Buéc 6) ctia Vi du 1, ngoai trir viée st dung 64 mg (0,25 mmol) 2-(4-(3-
amino-5-xyclopropylphenyl)piperidin-1-yl)etan-1-ol ~ thay cho  2-(4-(3-amino-3-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va st dung 103 mg (0,37 mmol) 3-(2,5-
diclopyrimidin-4-yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-1H-

indol trong Budc 6) cia Vidu 1.
[00294] MS (ESI+, m/z): 502 [M+H]"

[00295] 'H-NMR (300 MHz, DMSO-dq): § 11,78 (s, 1H), 9,43 (s, 1H), 8,49 (m, 3H),
7,51 (s, 1H), 7,29 (s, 1H), 6,95 (d, 1H), 6,57 (s, 1H), 4,44 (m, 1H), 3,52 (s, 2H), 2,98 (d,
2H), 2,43 (s, 3H), 2,06 (m, 2H), 1,83 (m,1H), 1,70 (m, 4H), 1,23 (s, 2H), 0,91 (m, 2H),
0,64 (m, 2H).

[00296] Vi du 22: 2-(4-(3-((5-clo-4-(6-clo-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol

| Cl

N
[00297] Ho M
[00298] Thu dugc 84 mg hop ch4t mong mudn & hiéu sut 59% theo cach vé co ban
gibng nhu trong Budc 6) ciia Vi du 1, ngoai trir viée st dung 88 mg (0,29 mmol) 6-clo-
3-(2,5-diclopyrimidin-4-y1)-6-clo-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-
1 H-indol trong Budc 6) cia Vidu 1.

[00299] MS (ESI+, m/z): 532 [M+H]"

[00300] 'H-NMR (300 MHz, DMSO-d6): 11,99 (s, 1H), 9,39 (s, 1H), 8,57 (d, 1H),
8,51 (s, 1H), 8,46 (s, 1H), 7,55 (d, 1H), 7,19 (s, 1H), 7,11 (dd, 1H), 6,89 (s, 1H), 6,30
(s, 1H), 4,41 (t, 1H), 3,51 (q, 2H), 3,03 (s, 4H), 2,46 (s, 4H), 2,40 (t, 2H), 1,79 (m, 1H),
0,87 (m, 2H), 0,62 (m, 2H).

[00301] Vi du 23: 5-clo-N-(3-xyclopropyl-5-(4-(pyrolidin-1-yl)piperidin-1-
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yl)phenyl)-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-amin

[00302] '

[00303] Thu dugc 135 mg hop chét mong mudn & hi¢u suét 73% theo cach vé co ban
gidng nhu trong Budce 6) cta Vi du 1, ngoai trir viée sir dung 100 mg (0,35 mmol) 3-
xyclopropyl-5-(4-(pyrolidin-1-yl)piperidin-1-yDanilin  thay cho 2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va st dung 146 mg (0,53 mmol) 3-(2,5-
diclopyrimidin-4-yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-1H-
indol trong Budc 6) cia Vidu 1.

[00304] MS (ESI+, m/z): 527 [M+H]"

[00305] 'H-NMR (300 MHz, DMSO-ds): 6 11,76 (s, 1H), 9,33 (s, 1H), 8,45 (m, 3H),

7.27 (s, 1H), 7,23 (s, 1H), 6,96 (s, 1H), 6,93 (s, 1H), 6,30 (s, 1H), 3,53 (d, 2H), 3,34 (m,
7H), 2,42 (s, 3H), 1,85 (m, 3H), 1,69 (s, 4H), 1,43 (d, 2H), 0,86 (m, 2H), 0,62 (m, 2H).

[00306] Vi du 24: 1-(1-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-
5-xyclopropylphenyl)piperidin-4-yl)azetidin-3-ol

LN

[00307] Ho

[00308] Thu dugc 130 mg hop chit mong mudn & hiéu sut 71% theo cach vé co ban
gidng nhu trong Bude 6) ciia Vi du 1, ngoai trlr viée su dung 100 mg (0,35 mmol) 1-(1-
(3-amino-5-xyclopropylphenyl)piperidin—4-yl)azetidin-3-ol thay cho 2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va st dung 145 mg (0,52 mmol) 3-(2,5-
diclopyrimidin-4-yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-1H-

indol trong Budc 6) cua Vi du 1.

-41-



39263

[00309] MS (ESI+, m/z): 529 [M+H]*

[00310] "H-NMR (300 MHz, DMSO-ds): 6 11,77 (s, 1H), 9,32 (s, 1H), 8,47 (m, 3H),
727 (s, 1H), 7,20 (s, 1H), 6,96 (s, 1H), 6,94 (s, 1H), 5,27 (brs, 1H), 3,73 (m, 5H), 2,72
(m, 5H), 1,90 (m, 3H), 1,31 (m, 2H), 0,88 (m, 2H), 0,62 (m, 2H).

[00311] Vi du 25: 2-(4-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-S-
metoxyphenyl)piperazin-1-yl)etan-1-ol

‘/\N OMe
[00312] Ho M

[00313] Thu dugc 25 mg hop chit mong mudn & hiéu sudt 27% theo cach vé co ban
gibng nhu trong Budc 6) ciia Vi du 1, ngoai trir viée st dung 48 mg (0,19 mmol) 2-(4-
(3-amino-5-metoxyphenyl)piperazin-1-yl)etan-1-0ol  thay cho  2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va st dung 56 mg (0,21 mmol) 3-(2,5-
diclopyrimidin-4-yl)-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl1)-6-flo-1H-indol
trong Buédc 6) cia Vi du 1.

(00314] MS (ESI+, m/z): 479 [M+H]"

[00315] 'H-NMR (300 MHz, DMSO-dj): 6 11,87 (bs, 1H), 9,39 (s, 1H), 8,58 (d, 1H),
8,44 (m, 2H), 7,49 (d, 1H), 7,22 (m, 1H), 7,13 (m, 1H), 6,96 (s, 2H), 6,10 (s, 1H), 3,63
(s, 3H), 3,52 (m, 2H), 3,39 (m, 2H), 3,05 (m, 4H), 2,46 (m, 2H).

[00316] Vi du 26: 2-(4-(3-((5-clo-4-(6-flo-1H-indol-3-y)pyrimidin-2-
yl)amino)phenyl)piperazin-1-yl)etan-1-ol

[00317] Ho ™"

[00318] Thu dugc 23 mg hop chit mong muébn & hidu suit 28 % theo cach vé co ban
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gibng nhu trong Buéc 6) cia Vi du 1, ngoai trir viéc st dung 50 mg (0,177 mmol) 2-(4-
(3-aminophenyl)piperazin-1-yl)etan-1-ol thay cho 2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol trong Budc 6) cua Vi du 1.

(003191 MS (ESI+, m/z): 467 [M+H]"

[00320] "H-NMR (300 MHz, DMSO-ds): § 11,93 (bs, 1H), 9,47 (s, 1H), 8,60 (m, 1H),
8.48 (s, 1H), 8,45 (s, 1H), 7,33 (s, 1H), 7,29 (m, 2H), 7,13 (t, 1H), 6,98 (m, 1H), 6,59
(m, 1H), 4,42 (t, 1H), 3,53 (q, 2H), 3,05 (m, 4H), 2,48 (m, 4H), 2,41 (t, 2H).

[00321] Vi du 27: 2-(4-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-
yl)amino)phenyl)piperidin-1-yl)etan-1-ol

P

HN™ °N

Oﬁ) |
H
[00322] Ho ™"

[00323] Thu dugc 20 mg hop chét mong muén & higu sut 25% theo cach vé co ban
gidng nhu trong Bugce 6) ctia Vi du 1, ngoai trir vi€e sir dung 40 mg (0,18 mmol) 2-(4-
(3-aminophenyl)piperidin-1-yl)etan-1-ol thay cho 2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va sir dung 53 mg (0,20 mmol) 3-(2,5-
diclopyrimidin-4-yl)-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-1H-indol
trong Budc 6) cia Vi du 1.

[00324] MS (ESI+, m/z): 448 [M+H]"

[00325] '"H-NMR (300 MHz, DMSO-d6): § 11,92 (s, 1H), 9,57 (s, 1H), 8,58 (d, 1H),
8,47 (m, 2H), 7,67 (s, 1H), 7,64 (d, 1H), 7,52 (d, 1H), 7,25 (q, 2H), 7,12 (t, 1H), 6,88
(d, 1H), 4,41 (bs, 1H), 3,43 (m, 2H), 2,94 (m, 2H), 2,41 (m, 3H), 2,03 (m, 2H), 1,61 (m,
4H). '

[00326] Vi du 28: 2-(4-(3-((5—c10-4-(1H—indol—3-yl)pyrimidin-z-yl)amino)phenyl)
piperazin-1-yl)etan-1-ol
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[00327] Ho "
[00328] Thu dugc 33 mg hop chAt mong mudn & hiéu sut 39% theo cach vé co ban
gidng nhu trong Budce 6) cuia Vi du 1, ngoai trir viée st dung 42 mg (0,19 mmol) 2-(4-
(3-aminophenyl)piperazin-1-yl)etan-1-ol thay cho 22-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va st dung 55 mg (0,21 mmol) 3-(2,5-
diclopyrimidin-4-yl)-1H-indol thay cho 3-(2,5-diclopyrimidin-4-y1)-6-flo-1H-indol
trong Budc 6) cua Vidu 1.

[00329] VIS (ESI+, m/z): 449 [M+H]"

[00330] 'H-NMR (300 MHz, DMSO-ds): ¢ 11,88 (s, 1H), 9,43 (s, LH), 8,57 (m, 1H),

8.46 (m, 2H), 7,49 (d, 1H), 7,34 (s, 1H), 7,26 (m, 4H), 6,57 (m, 1H), 4,41 (m, 1H), 3,52
(m, 2H), 3,04 (s, 4H), 2,47 (m, 4H), 2,38 (m, 2H).

[00331] Vidu 29: 5-clo-N-(3-(4-(dimetylamino)piperidin-1-yl)phenyl)-4-(1H-indol-
3-yl)pyrimidin-2-amin

[00332] |

[00333] Thu dugc 47 mg hop ch4t mong mudn & hiéu sut 66% theo cach vé co ban
gibng nhu trong Budc 6) ciia Vi du 1, ngoai trir viéc str dung 35 mg (0,16 mmol) 1-(3-
aminophenyl)-N, N-dimetylpiperidin-4-amin  thay cho 2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va sir dung 48 mg (0,18 mmol) 3-(2,5-
diclopyrimidin-4-yl)-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-1H-indol
trong Budc 6) cia Vi du 1.

[00334] MS (ESI+, m/z): 447 [M+H]"

[00335] 'H-NMR (300 MHz, DMSO-ds): 6 11,90 (s, 1H), 9,43 (s, 1H), 8,58 (d, 1H),
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8.44 (m, 2H), 7,51 (d, 1), 7,38 (s, 1H), 7,22 (t, 2H), 7,12 (q, 2H), 6,59 (dd, 1H), 3,61
(m, 3H), 2,60 (t, 2H), 2,20 (s, 6H), 1,78 (d, 2H), 1,44 (m, 2H).

[00336] Vidu 30: 5-clo-N-(3-(3-(dimetylamino)pyrolidin-1-yl)phenyl)-4-(1 H-indol-
3-yD)pyrimidin-2-amin

N\C|
A~
HN”™ °N

NQ/N

[00337] ~'\

|

NH

[00338] Thu dugc 26 mg hop chéAt mong mudn & hiéu suét 38% theo cach vé co ban
gibng nhu trong Bude 6) ciia Vi du 1, ngoai trir vie sir dung 33 mg (0,16 mmol) (S)-1-
(3-amino-5-xyclopropylphenyl)-N, - _dimetylpyrolidin-3-amin thay cho 2-(4-(3-amino-
5-xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va sir dung 48 mg (0,18 mmol) 3-(2,5-
diclopyrimidin-4-yl)-1H-indol thay cho 3-(2,5-diclopyrimidin-4-y1)-6-flo-1H-indol
trong Budc 6) cia Vi du 1.

(003391 MS (ESI+, m/z): 473 [M+H]"

[00340] "H-NMR (300 MHz, DMSO-ds): ¢ 11,88 (bs, 1H), 9,38 (s, 1H), 8,58 (d, 1H),
8,47 (d, 1H), 8,43 (s, 1H), 7,48 (d, 1H), 7,21 (¢, 1H), 7,11 (m, 3H), 6,98 (s, 1H), 6,20
(m, 1H), 3,48 (m, 2H), 3,29 (m, 2H), 2,94 (t, 1H), 2,78 (m, 1H), 2,12 (s, 6H), 1,73 (m,
1H).

[00341] Vi du 31: 2-(4-(3-((5-clo—4-(6-ﬂ0-1H-indol-3-yl)pyrimidin-Z-yl)amino)-S-
metoxyphenyl)piperazin-1-yl)etan-1-ol ‘

N (0)

[00342] Ho N

[00343] Thu dugc 40 mg hop chit mong mudn & hiéu suit 50% theo cach vé co ban
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gibng nhur trong Budce 6) cua Vi du 1, ngoai trr viée str dung 40 mg (0,16 mmol) 2-(4-
(3-amino-5-metoxyphenyl)piperazin-1-yl)etan-1-ol ~ thay  cho 2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol trong Buégc 6) ciia Vi du 1.

(003441 VS (ESI+, m/z): 497 [M+H]*
[00345] "H-NMR (300 MHz, DMSO-d6): & 11,95 (s, 1H), 9,46 (s, 1H), 8,60 (dd, 1H),

8,50 (m, 2H), 7,29 (dd, 1H), 6,99 (m, 3H), 6,13 (s, 1H), 4,43 (t, 1H), 3,66 (s, 3H), 3,52
(q, 2H), 3,06 (bs, 4H), 2,49 (bs, 4H), 2,40 (t, 2H).

[00346] Vi du 32: 2-(4-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
isopropoxyphenyl)piperazin-1-yl)etan-1-ol

N

/l/

HN™ °N |
NH

N (0]
[00347] Ho/\/@ A

[00348] Thu dugc 61 mg hop chét mong mubn & higu suat 67% theo cach vé co ban
gidng nhu trong Bugce 6) cua Vi du 1, ngoai trir viée sir dung 50 mg (0,18 mmol) 2-(4-
(3-amino-S-isopropoxyphenyl)piperazin-l-yl)etan-1-01 thay cho 2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol, va sir dung 54 mg (0,20 mmol) 3-(2,5-
diclopyrimidin-4-yl)-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-6-flo-1H-indol
trong Budc 6) cia Vi du 1.

[00349] V(S (ESI+, m/z): 507 [M+H]*

[00350] 'H-NMR (300 MHz, DMSO-ds): 6 11,87 (bs, 1H), 9,36 (s, 1H), 8,56 (d, 1H),
8.44 (s, 1H), 7,49 (d, 1H), 7,22 (m, 1H), 7,13 (m, 1H), 6,95 (m, 2H), 6,06 (s, 1H), 4,48
(m, 1H), 4,40 (m, 1H), 3,52 (m, 2H), 3,02 (m, 4H), 2,48 (m, 5H), 1,20 (m, 6H).

[00351] Vi du 33: 2-(4-(3-((5-clo-4-(6-ﬂ0-1H—indol-3-yl)pyrimidin-Z-yl)amino)-S-
isopropoxyphenyl)piperazin-1-yl)etan-1-ol
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N7 Cl
F
o,
(0]

N

[00352] Ho AN

[00353] Thu dugc 74 mg hop chét mong muébn & hiéu suét 78% theo cach vé co ban
gidng nhu trong Bude 6) ciia Vi du 1, ngoai trir viée st dung 50 mg (0,18 mmol) 2-(4-
(3-amino-5-isopropoxyphenyl)piperazin-1-yl)etan-1-ol  thay cho 2-(4-(3-amino-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol trong Buéc 6) cia Vi du 1.

[00354] M[S (ESI+, m/z): 525 [M+H]"

[00355] 'H-NMR (300 MHz, DMSO-ds): ¢ 11,91 (bs, 1H), 9,39 (s, 1H), 8,59 (m, 1H),
8,46 (s, 2H), 7,28 (d, 1H), 6,97 (m, 3H), 6,07 (s, 1H), 4,48 (m, 1H), 4,40 (m, 1H), 3,50
(m, 2H), 3,27 (m, 4H), 2,48 (m, 3H), 1,17 (m, 6H).

[00356] Vi du 34: 5-clo-N-(3-xyclopropyl-5-(piperazin-1-ylmetyl)phenyl)-4-(6-flo-
1H-indol-3-yl)pyrimidin-2-amin

[00357] Bude 1) Diéu ché axit 3-bromo-5-nitrobenzoic

NO,

HO

[00358]

Br

[00359] Hoa tan 11,2 g (67 mmol) axit 3-nitrobenzoic trong 30 ml axit sulfuric dic
(conc.) (H2SO4), va nang nhiét do lén 60°C. B6 sung 14,3 g (80,4 mmol) N-
bromosucxinimit vao d6 ba lan trong thoi gian 15 phut. Sau d6 khudy hdn hop & nhiét
@6 60°C trong thoi gian 2 gid. Ngay khi phan tmg hoan thanh, b sung nudc d4 vao hdn
hop phan ung. Loc chét rén thu duoc, va sau d6 1lam khd & nhiét do 50°C trong 16 trong
thoi gian 12 gio dé bang cach @6 thu duge 16,4 g hop chét mong mudn & higu suit 99%.

[00360] "H-NMR (300 MHz, DMSO-dg): 9 8,59 (s, 1H), 8,51 (s, 1H), 8,38 (s, 1H).

[00361] Budc 2) Didu ché (3-bromo-5-nitrophenyl)metanol
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NO,

[00362] "° Br

[00363] Hoa tan 4,0 g (16,3 mmol) axit 3-bromo-5-nitrobenzoic dugc didu ché trong
Buéc 1) trong 25 ml THF, va ha nhiét do xubng 0°C. BS sung tir tir ting giot 32,5 ml
(65,2 mmol) boran-dimetyl sulfua (2,0 M trong THF) vao d¢6 trong thoi gian 45 phut.
Khudy hdn hop & nhiét do trong phong trong thoi gian 12 gid, va sau do khudy & dong
hdi Iuu & nhiét 46 70°C trong thoi gian 1,5 gid. Ngay khi phan ing hoan thanh, lam
ngudi san phim thu dugc xudng nhiét do trong phong, va bd sung ting giot natri hydro
cacbonat bdo hoa vao d6. Thyc hién quy trinh chiét trén d6 ba lan bang cach st dung
etyl axetat, va rira 16p hitu co bing nudc mudi, 1am khd béng cach st dung natri sulfat
khan, va c¢d du6i 4p suét giam. Tinh ché phan cin thu dugc béng cach sir dung sic ky
cOt (clometylen:metanol=10:1 (th& tich/thé tich)), va cd dung dich thu dugc duéi p suét

giam dé bang cach d6 thu dugc 3,0 g hop chit mong muébn & hidu suit 80%.

[00364] TH-NMR (300 MHz, DMSO-ds): ¢ 8,23 (s, 1H), 8,17 (s, 1H), 7,96 (s, 1H),
4,63 (s, 2H).

[00365] Budce 3) Diéu ché (3-xyclopropyl-5-nitrophenyl)metanol

NO,

[00366]

[00367] Hoatan 5 g (22,93 mmol) (3 -bromo-5-nitrophenyl)metanol dugc didu ché trong
Budc 2), 5,9 g (68,80 mmol) axit xyclopropylboronic, 514 mg (2,29 mmol) Pd(OAc)z,
14,6 g (68,80 mmol) -kali photphat, va 1,8 g (6,88 mmol) triphenylphosphin trong 75
ml dung mdi hdn hop clia toluen va HoO (& ti 1€ 2:1), va sau d6 suc bang nito trong thoi
gian 5 phut dé loai bo khi. Bit kin hon hop phan Gng, va nang nhigt do 1én 100°C, sau
d6 khudy & dong hdi luu trong thoi gian 12 gid. Ngay khi phan tng hoan thanh, lam
ngudi dung dich hdn hop xudng nhiét do trong phong, va loc dung dich hdn hop bing
cach st dung bd loc xelit. Rtra 16p xelit bang etyl axetat. L6p hitu co duge tach khoi
dung dich hdn hep, va rira 16p hiru co bang nuwGe mudi, 1am kho bang cach st dung natri

sulfat khan, va cd dudi ap suét giam. Tinh ché phan can thu dugc bang cach sir dung sac

-48-



39263

ky cot (etyl axetat:hexan=1:10 (thé tich/thé tich)), va cd dung dich thu dugc dudi ap suét

giam dé biang cach d6 thu duge 1,25 g hop chét mong mudn & hiéu sut 50%.

[00368] "H-NMR (300 MHz, DMSO-ds): 6 8,07 (s, 1H), 7,71 (s, 1H), 7,25 (s, 1H), 4,70
(s, 2H), 1,90 (m, 1H), 1,01 (m, 2H), 0,71 (m, 2H).

[00369] Budc 4) Diéu ché 2-(4-(3-nitrobenzyl)piperazin-1-yl)etan-1-ol

NO,

HO -~y
[00370] C'LD

[00371] Hoa tan 1,0 g (6,53 mmol) (3-xyclopropyl-5-nitrophenyl)metanol dugc didu
ché trong Budc 3) trong 44 ml dung moéi (THF:nuée=10:1). Tiép do, bd sung 0,52 g
(13,06 mmol) natri hydroxit va 1,6 g (8,49 mmol) p-toluensulfonyl clorua vao do. Khuly
hén hop & nhiét d trong phong trong thoi gian 2 gio. Ngay khi phan Gng hoan thanh,
bd sung timg giot nue vao d6. Thuc hién quy trinh chiét trén do6 ba 14n bing cach st
dung etyl axetat, va rira 16p hitu co bang nudc mudi, 1am kho bing cach st dung natri
sulfat khan, va c6 dudi 4p sudt gidm. Hoa tan phan cin thu dugc trong 20 ml N, N-
dimetyl formamit, va sau do, bd sung 1,33 g (9,60 mmol) kali cacbonat (K2CO3)va 0,75
g (5,76 mmol) 2-(piperazin-1-yl)etan-1-ol vao do, sau d6 khudy & nhiét do 100°C trong
thoi gian 1 gio. Ngay khi phan tmg hoan thanh, lam ngudi dung dich hdn hop xudng
nhiét do trong phong, va bd sung timg giot etyl axetat va nudc vao do. Chiét 16p hitu co
tur d6, va rira 16p hitu co bing nudc mudi, 1am kho bing cach st dung natri sulfat khan,
va cd dudi 4p sudt giam. Tinh ché phan can thu dugc bing céach st dung sdc ky cot
(clometylen:metanol=30:1 (thé tich/tfié tich)), va c6 dung dich thu dugc dudi ap suét

giam dé bang cach d6 thu dugc 602 mg hop chAt mong muén & hiéu suit 47%.

[00372] 'H-NMR (300 MHz, DMSO-dp): 8,11 (s, 1H), 8,07 (m, 1H), 7,74 (d, 1H),
7.60 (t, 1H), 4,33 (t, 1H), 3,56 (s, 2H), 3,43 (m, 2H), 2,34 (m, 10H).

[00373] Budc 5) Didu ché 2-(4-(3-aminobenzyl)piperazin-1-yl)etan-1-ol

NH,

HO_~y
[00374] C/\'Lv©
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[00375] B sung etanol 50% vao bot sit (Fe), va bd sung tir tir timg giot HCI dic vao
d6. Sau d6 khudy hdn hop & dong hoi lwu & nhiét @6 120°C trong thoi gian 1 gid dé hoat
héa hdn hop. B6 sung 602 mg (2,27 mmol) 2-(4-(3-nitrobenzyl)piperazin-1-yl)etan-1-
ol dugc didu ché trong Budc 4) vao hdn hop sit d hoat hoa, sau d6 khudy & dong hdi
lwu & nhiét dd 120°C trong thoi gian 1 gid. Ngay khi phan (mg hoan thanh, thuc hién
quy trinh lgc trén do bang cach st dung bo loc xelit. B sung timg giot dung dich hdn
hop ctia cloroform va 2-propanol (3:1) va dung dich natri hydro cacbonat bdo hoa vao
dich loc. Lép hitu co duge tach khoi dung dich hdn hop, rira bing nuéc mudi, 1am kho
bang cach st dung natri sulfat khan, va c¢6 dudi ap sudt giam dé bang cach d6 thu dugce

330 mg hop chit mong mudn & hiéu suit 62%.

[00376] Buéc  6) Didu  ché  2-(4-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-

vl)amino)benzyl)piperazin-1-yl)etan-1-ol

N
HO_~ NH

[00377] N()‘

[00378] Hoa tan 45 mg (0,19 mmol) 2-(4-(3-aminobenzyl)piperazin-1-yl)etan-1-ol
duoc didu ché trong Bude 5) va 50 mg (0,19 mmol) 3-(2,5-diclopyrimidin-4-yl)-1H-
indol (duoc didu ché theo WO 2013-014448) trong 2-butanol, va bo sung 36 mg (0,19
mmol) p-toluensulfonat (p-TsOH) vao do. Khudy hdn hop phéan ing nay & dong hdi lvu
& nhiét d6 120°C trong thoi gian 4 gio. Ngay khi phan ing hoan thanh, dé hdn hop ngudi
xubng nhiét do trong phong, va bd sung ting giot dung dich natri hydro cacbonat bdo
hoa vao dd, sau d6 la quy trinh chiét bang cach st dung clometylen trong 2 lan. Rira 16p
hitu co da chiét bang nudc mudi, 1am khd bing cach st dung natri sulfat khan, va co
dudi 4p suat giam. Tinh ché phan cin thu dugc bang cach st dung sic ky cot
(cloroform:metanol=9:1 (thé tich/thé tich)), va co dung dich thu dugc dudi ap suét giam

dé bang cach d6 thu duge 31 mg hop cht mong muébn & hiéu suit 35%.

[00379] MS (ESI+, m/z): 463 [M+H]"

[00380] 'H-NMR (300 MHz, DMSO-ds): ¢ 11,89 (bs, 1H), 9,58 (s, 1H), 8,55 (d, 1H),
8,48 (m, 2H), 7,70 (m, 2H), 7,49 (d, 1H), 7,20 (m, 2H), 7,12 (t, 1H), 6,91 (d, 1H), 4,32
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(m, 1H), 3,66 (m, SH), 2,34 (m, 9H).

[00381] Vi du 35: 2-(4-(3-((5-clo-4-(6-flo-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
metoxybenzyl)piperazin-1-yl)etan-1-ol

Cl

N| X
HN)\N/
HO_~y /ﬁ \/@\ | s
[00382] A o”

[00383] Thu dugc 79 mg hop chit mong mudn & hidu sut 59% theo cach vé co ban

F

gibng nhu trong Bude 6) ctia Vi du 35, ngoai trir viée su dung 63 mg (0,24 mmol) 2-(4-
(3-amino-5-metoxybenzyl)piperazin-1-yl)etan-1-ol thay cho 2-(4-(3-
aminobenzyl)piperazin-1-yl)etan-1-ol, va sir dung 68 mg (0,24 mmol) 3-(2,5-
diclopyrimidin-4-yl1)-6-flo-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-1H-indol
trong Budce 6) cua Vi du 35.

[00384] MS (ESI+, m/z): 511 [M+H]"

[00385] 'H-NMR (300 MHz, DMSO-de): ¢ 11,96 (bs, 1H), 9,62 (s, 1H), 8,63 (m, 1H),
8,51 (d, 1H), 8,48 (s, 1H), 7,38 (s, 1H), 7,25 (m, 2H), 6,93 (m, 1H), 6,51 (s, 1H), 4,35
(t, 1H), 3,69 (s, 3H), 3,37 (m, 4H), 2,32 (m, 10H).

[00386] Vi du 36: 2-(4-(3-((5-clo-4-(6-flo-1H-indol-3-yl)pyrimidin-2-
yl)amino)benzyl)piperazin-1-yl)etan-1-ol

HOL~n H

[00387] A

[00388] Thu dugc 53 mg hop chit mong mudn & hiéu sudt 52% theo cach vé co ban
giéng nhu trong Buée 6) cua Vi du 35, ngoai trir viée st dung 59 mg (0,21 mmol) 3-
(2,5-diclopyrimidin-4-yl)-6-flo-1H-indol  thay cho 3-(2,5-diclopyrimidin-4-yl)-1H-
indol trong Budc 6) ciia Vidu 35.

[00389] MS (ESI+, m/z): 481 [M+H]*
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[00390] 'H-NMR (300 MHz, DMSO-dq): 6 11,94 (bs, 1H), 9,62 (s, 1H), 8,61 (m, 1H),
8,57 (m, 1H), 7,69 (m, 2H), 7,25 (m, 2H), 6,94 (m, 2H), 4,34 (m, 1H), 3,46 (m, 5H),
2,32 (m, 9H).

[00391] Vi du 37: 2-(4-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
metoxybenzyl)piperazin-1-yl)etan-1-ol
N| N Cl
HN)\N/
HOv\N/\' /IEQ
N -

[00392] o
[00393] Thu dugc 44 mg hop chét mong mudn & higu sut 47% theo cach vé co ban
gibng nhu trong Budc 6) ctia Vi du 35, ngoai trir viée stt dung 50 mg (0,19 mmol) 2-(4-
(3-amino-5-metoxybenzyl)piperazin-1-yl)etan-1-ol thay cho 2-(4-(3-

aminobenzyl)piperazin-1-yl)etan-1-ol trong Budc 6) cta Vi du 35.
[00394] MS (ESI+, m/z): 493 [M+H]"
[00395] 'H-NMR (300 MHz, DMSO-d): 6 11,89 (bs, 1H), 9,56 (s, 1H), 8,60 (d, 1H),

8.48 (m, 2H), 7,49 (d, 1H), 7,38 (s, 1H), 7,37 (m, 3H), 6,49 (s, 1H), 4,33 (m, 1H), 3,66
(s, 2H), 3,40 (m, SH), 2,32 (m, 9H).

[00396] Vi du 38: 2-(4-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperazin-1-yl)-2-metylpr0pan-1-ol

N

M

N

HN
HO\><N NH
LN

[00397]

[00398] Thu dugc 31 mg hop chét mong mudn & hiéu sut 45% theo cach vé co ban
gibng nhu trong Budc 6) clia Vi du 35, ngoai trir viée st dung 40 mg (0,13 mmol) 2-(4-
(3-amino-S-xyclopropylbenzyl)piperazin—1-y1)-2-metylpropan-l—ol thay cho 2-(4-(3-

aminobenzyl)piperazin-1-yl)etan-1-ol trong Bugc 6) cia Vi du 35.

[00399] MS (ESI+, m/z): 531 [M+H]*
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[00400] 'H-NMR (300 MHz, DMSO-d6): 6 11,92 (s, 1H), 9,50 (s, 1H), 8,59 (d, 1H),
8,50 (d, 1H), 8,45 (s, 1H), 7,51 (m, 3H), 7,22 (¢, 1H), 7,12 (t, 1H), 6,63 (s, 1H), 3,77 (m,
1H), 3,24 (bs, 2H), 2,33 (bs, 4H), 1,85 (m, 1H), 1,23 (m, 2H), 0,92 (m, 10H), 0,61 (m,
2H).

[00401] Vi du 39: (8)-1-((1-(3-((5-clo-4-(1 H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperidin-4-yl)(metyl)amino)propan-Z-ol

Cl

N
/m ~
HN™ °N
HOJ\/"‘\G& \ NH
N
[00402]

[00403] Thu dugc 26 mg hop chét mong mubn & hidu suit 30% theo cach vé& co ban
gibng nhu trong Budce 6) ciia Vi du 35, ngoai trir viée st dung 50 mg (0,16 mmol) (S)-
1-((1-(3-amino—5-xyclopropylbenzyl)piperidin-4-y1)(metyl)amino)propan—Z-ol thay
cho 2-(4-(3-aminobenzyl)piperazin-1-yl)etan-1-ol trong Budc 6) cia Vi du 35.

[00404] MS (ESI+, m/z): 545 [M+H]*

[00405] 'H-NMR (300 MHz, DMSO-d6): 6 11,94 (s, 1H), 9,51 (s, 1H), 8,60 (d, 1HD),
8,50 (d, 1H), 8,45 (s, 1H), 7,51 (m, 3H), 7,22 (t, 1H), 7,12 (t, 1H), 6,62 (s, 1H), 3,66 (bs,
1H), 3,50 (s, 2H), 2,81 (d, 2H), 2,31 (s, 3H), 1,89 (m, 2H), 1,60 (m, 2H), 1,48 (m, 31D,
1,27 (m, 2H), 1,02 (d, 3H), 0,91 (m, 2H), 0,61 (m, 2H).

[00406] Vi du 40: (S)-1-((1-(3—((5-clo-4-(6-metyl-1H—indol-3-yl)pyrimidin-2-
yl)amino)-S-xyclopropylbenzyl)piperidin-4-yl)(metyl)amin0)propan-2-01

N\CI

/m/

HN" N
|

HOU«O Q\v 0

[00408] Thu dugc 67 mg hop chit mong mudn & hiéu sut 75% theo cach vé co ban

[00407]

gibng nhu trong Budce 6) cua Vi du 35, ngoai trr viéce str dung 50 mg (0,16 mmol) (S)-
1-((1-(3-amino-5-xyclopropylbenzyl)piperidin-4-yl)(metyl)amino)propan-2-01 thay
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cho 2-(4-(3-aminobenzyl)piperazin-1-yl)etan-1-ol, va 48 mg (0,17 mmol) 3-(2,5-
diclopyrimidin-4-yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-1H-indol
trong Budc 6) ciia Vi du 35.

[00409] MS (ESI+, m/z): 559 [M+H]"

[00410] 'H-NMR (300 MHz, DMSO-d6): 6 11,78 (s, 1H), 9,49 (s, 1H), 8,47 (m, 3H),
7,48 (m, 1H), 7,39 (s, 1H), 7,27 (s, 1H), 6,95 (d, 1H), 6,63 (s, 1H), 3,85 (bs, 1H), 3,50
(m, 2H), 2,82 (d, 2H), 2,42 (s, 3H), 2,28 (s, 3H), 1,86 (m, 3H), 1,63 (m, 2H), 1,51 (m,
3H), 1,24 (m, 2H), 1,03 (d, 3H), 0,91 (m, 2H), 0,62 (m, 2H).

[00411] Vi du 41: 2-(4-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-
5-xyclopropylbenzyl)piperazin-1-yl)-2-metylpropan-1-ol

Nlm
HN” N7

HO\>< \
N/\NV<J\V NH
[00412]

[00413] Thu dugc 40 mg hop chAt mong mudn & hi¢u suit 52% theo cach vé co ban
gidng nhu trong Bude 6) cua Vi du 35, ngoai trir viée str dung 43 mg (0,14 mmol) 2-(4-
(3-amino-5-Xyclopropylbenzyl)piperazin-1-yl)-2-metylpropan—1-ol thay cho 2-(4-(3-
aminobenzyl)piperazin-1-yl)etan-1-ol, va 43 mg (0,16 mmol) 3-(2,5-diclopyrimidin-4-
yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-1H-indol trong Budc 6) cua
Vi du 35.

[00414] MS (ESI+, m/z): 545 [M+H]*

[00415] "H-NMR (300 MHz, DMSO-d6): 6 11,77 (s, 1H), 9,47 (s, 1H), 8,46 (m, 3H),
7.44 (s, 1H), 7,38 (s, 1H), 7,27 (s, 1H), 6,95 (d, 1H), 6,62 (s, 1H), 4,56 (m, 1H), 3,64 (s,
2H), 3,37 (m, 4H), 3,16 (m, 2H), 2,41 (s, 3H), 2,33 (m, 4H), 1,78 (m, 1H), 0,91 (m, 8ED),
0,62 (m, 2H).

[00416] Vi du 42: (S)—1-(1-(3—((5-c10-4-(1H-indol—3-yl)pyrimidin-Z—yl)amino)-S-
xyclopropylbenzyl)piperidin-4-yl)pyrolidin-3-ol

-54-



39263

[00417]

[00418] Thu dugc 60 mg hop chit mong mudn & hiéu sudt 69% theo cch vé co ban
gibng nhu trong Budc 6) cia Vi du 35, ngoai trir viée sir dung 50 mg (0,16 mmol) (S)-
1-(1-(3-amino-5-xyclopropylbenzyl)piperidin-4-y1)pyr01idin—3-01 thay cho 2-(4-(3-
aminobenzyl)piperazin-1-yl)etan-1-ol trong Budc 6) ctia Vi du 35.

[00419] MS (ESI+, m/z): 543 [M+H]"

[00420] '"H-NMR (300 MHz, DMSO-d6): ¢ 11,94 (s, 1H), 9,50 (s, 1H), 8,59 (d, 1H),
8,49 (s, 1H), 8,45 (s, 1H), 7,61 (m, 3H), 7,24 (m, 2H), 6,62 (s, 1H), 4,63 (d, 1H), 4,12
(m, 2H), 2,71 (m, 4H), 2,45 (m, 2H), 1,92 (m, 4H), 1,70 (m, 2H), 1,45 (m, 1H), 1,33 (m,
4H), 0,90 (m, 2H), 0,61 (m, 2H).

[00421] Vi du 43: (S)-1-(1-(3-((5-clo-4-(6-metyl-1H-indol-3-yl) pyrimidin-2-
yl)amino)—S-xyclopropylbenzyl)piperidin-4-yl)pyrolidin-3-ol

N

M
N

[00423] Thu dugc 50 mg hop chit mong mudn & hiéu sudt 56% theo cach vé co ban

[00422]

gibng nhu trong Budc 6) cia Vi duy 35, ngoai trlr viée st dung 50 mg (0,16 mmol) (S)-
1-(1-(3 -amino-5-xyclopropylbenzyl)piperidin-4-yl)pyrolidin—3-01 thay cho 2-(4-(3-
aminobenzyl)piperazin-1-yl)etan-1-ol, va 47 mg (0,17 mmol) 3-(2,5-diclopyrimidin-4-
yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-1H-indol trong Budc 6) clia
Vi du 35.

[00424] MS (ESI+, m/z): 557 [M+H]*

[00425] "H-NMR (300 MHz, DMSO-d6): § 11,78 (s, 1H), 9,47 (s, 1H), 8,47 (m, 3H),
7.46 (s, 1H), 7,40 (s, 1H), 7,27 (s, 1H), 6,96 (d, 1H), 6,62 (s, 1H), 4,64 (d, 1H), 4,13 (m,
2H0), 3,17 (d, 2H), 2,72 (t, 4H), 2,42 (s, 3H), 2,33 (d, 1H), 1,93 (m, 3H), 1,70 (m, 2H),
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1,60 (m, 1H), 1,33 (m, 4H), 0,90 (m, 2H), 0,63 (m, 2).

[00426] Vi du 44: (8)-1-(1-(3-((5-clo-4-(6-metoxy-1H-indol-3-yl)pyrimidin-2-
yl)amino)-S-xyclopropylbenzyl)piperidin-4-yl)pyrolidin-3-ol

Cl

/“\ P OMe

[00427]

[00428] Thu dugc 29 mg hop chét mong mudn & hi¢u sudt 30% theo cach vé co ban
gidng nhu trong Budce 6) cua Vi du 35, ngoai trir viée st dung 54 mg (0,17 mmol) (S)-
1-(1-(3-amino-S-Xyclopropylbenzyl)piperidin-4-yl)pyrolidin—3—01 thay cho 2-(4-(3-
aminobenzyl)piperazin-1-yl)etan-1-ol, va 50 mg (0,17 mmol) 3-(2,5-diclopyrimidin-4-
yl)-6-metoxy-1H-indol thay cho 3-(2,5-diclopyrimidin-4-y1)-1H-indol trong Bugc 6)
cua Vi du 35.

[00429] MS (ESI+, m/z): 573 [M+H]"

[00430] '"H-NMR (300 MHz, DMSO-de): 6 11,71 (s, 1H), 9,45 (s, 1H), 8,49 (m, 3H),
741 (d, 2H), 6,97 (s, 1H), 6,75 (d, 1H), 6,62 (s, 1H), 4,62 (s, 1H), 4,33 (s, 1H), 4,12 (s,
1H), 3,79 (s, 3H), 2,72 (m, 4H), 2,25 (m, 1H), 1,89 (m, 4H), 1,70 (m, 2H), 1,45 (m, 1H),
0,95 (m, 4H), 0,90 (m, 2H), 0,61 (m, 2H).

[00431] Vi du 45: 1-(3-((5-clo-4-(6-metyl—1H—indol-3-yl)pyrimidin—Z-yl)amino)-S-
xyclopropylbenzyl)piperidin-4-ol

N

P

HN™ °N |
HO NH
1@

[00433] Thu dugc 100 mg hop chit mong mudn & hiéu suét 88% theo cach vé co ban

[00432]

gibng nhu trong Budc 6) cia Vi du 35, ngoai tri viée st dung 57 mg (0,23 mmol) 1-(3-
amino-5-xyclopropylbenzyl)piperidin-4-ol thay cho 2-(4-(3-aminobenzyl)piperazin-1-
yl)etan-1-ol, va 96 mg (0,35 mmol) 3-(2,5-diclopyrimidin-4-yl)-6-metyl-1H-indol thay
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cho 3-(2,5-diclopyrimidin-4-yl)-1H-indol trong Budc 6) cua Vi du 35.
[00434] MS (ESI+, m/z): 488 [M+H]"

[00435] 'H-NMR (300 MHz, DMSO-ds): & 11,82 (s, 1H), 9,52 (s, 1H), 8,53 (m, 3H),
747 (d, 2H), 7,32 (s, 1H), 6,99 (d, 1H), 6,68 (s, 1H), 4,59 (s, 1H), 3,48 (m, 2H), 2,70
(m, 2H), 2,46 (s, 3H), 2,05 (m, 2H), 1,87 (m, 1H), 1,72 (d, 2H), 1,41 (d, 2H), 0,92 (m,
2H), 0,65 (d, 2H).

[00436] Vi du 46: (8)-5-clo-N-(3-xyclopropyl-5-((3-(dimetylamino)pyrolidin-1-
yl)metyl)phenyl)-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-amin

N\Cl

)I\/

HN™ °N (

\ NH
=

[00438] Thu dugc 180 mg hop chit mong mudn & hiéu sut 96% theo cach vé co ban

[00437]

gibng nhu trong Buéde 6) ctia Vi du 35, ngoai trir viée str dung 100 mg (0,37 mmol) (S)-
1-(3-amino-5-xyclopropylbenzyl)-N, N-dimetylpyrolidin-3-amin thay cho 2-(4-(3-
aminobenzyl)piperazin-1-yl)etan-1-ol, va st dung 153 mg (0,55 mmol) 3-(2,5-
diclopyrimidin-4-y1)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-1H-indol
trong Budc 6) cia Vi du 35.

[00439] MS (ESI+, m/z): 501 [M+H]*

[00440] "H-NMR (300 MHz, DMSO-ds): 6 11,83 (s, 1H), 9,52 (s, 1H), 8,52 (m, 3H),
7,56 (s, 1H), 7,42 (s, 1H), 7,32 (s, 1H), 6,99 (d, 1H), 6,67 (s, 1H), 3,58 (d, 1H), 3,47 (m,
2H), 2,87 (m, 1H), 2,65 (t, 1H), 2,47 (s, 3H), 2,32 (m, 2H), 2,19 (s, 6H), 1,88 (m, 2H),
1,70 (m, 1H), 1,09 (t, 1H), 0,93 (d, 2H), 0,65 (d, 2H).

[00441] Vi du 47: 1-(4-(3-((5-clo-4-(6-ﬂ0-lH—indol—3-yl)pyrimidin-2-yl)amino)-S-
xyclopropylbenzyl)piperazin-1-yl)—2-hydroxyetan-1-0n
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0
Ho I, L4
[00442]

[00443] Thu dugc 19 mg hop chét mong mubn & hiéu sudt 19% theo cach vé co ban
gibng nhu trong Buéc 6) cua Vi du 35, ngoai trir viéc st dung 53 mg (0,18 mmol) 1-(4-
(3-amino-5-xyclopropylbenzyl)piperazin-1-yl)2-hydroxyetan-1-on thay cho 2-(4-(3-
aminobenzyl)piperazin-1-yl)etan-1-ol, va st dung 51 mg (0,18 mmol) 3-(2,5-
diclopyrimidin-4-y1)-6-flo-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-1H-indol
trong Budc 6) cuia Vi du 35.

[00444] MS (ESI+, m/z): 535 [M+H]"

[00445] 'H-NMR (300 MHz, DMSO-ds): 6 11,95 (bs, 1H), 9,54 (s, 1H), 8,60 (t, 1H),
8,51 (s, 1H), 8,47 (s, 1H), 7,48 (s, 1H), 7,39 (s, 1H), 7,28 (dd, 1H), 6,92 (m, 1H), 6,66
(s, 1H), 4,50 (t, 1H), 4,04 (d, 1H), 3,40 (bs, 4H), 3,28 (m, 2H), 2,32 (m, 4H), 1,85 (m,
1H), 0,83 (m, 2H), 0,60 (m, 2H).

[00446] Vi du 48: 1-(4-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-
5-xyclopropylbenzyl)piperazin-1-yl)-2-hydroxyetan-1-on

o]
Ho I, L
[00447]

[00448] Thu dugc 31 mg hop chét mong mudn & hiéu sut 32% theo cach vé co ban
gidng nhu trong Bude 6) cua Vi du 35, ngoai trir viée su dung 53 mg (0,18 mmol) 1-(4-
(3-amino-5-xyclopropylbenzyl)piperazin-1-y1)2-hydroxyetan-1-on thay cho 2-(4-(3-
aminobenzyl)piperazin-1-yl)etan-1-ol, va st dung 56 mg (0,20 mmol) 3-(2,5-
diclopyrimidin-4-yl)-6-metyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-1H-indol
trong Budc 6) cua Vi du 35.

[00449] MS (ESI+, m/z): 531 [M+H]"

[00450] 'H-NMR (300 MHz, DMSO-d6): 6 11,77 (s, 1H), 9,48 (s, 1H), 8,47 (m, 3H),
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7,51 (s, 1H), 7,40 (s, 1H), 7,27 (s, 1H), 6,96 (d, 1H), 6,65 (s, 1H), 4,50 (t, 1H), 4,05 (d,
2H), 3,79 (m, 1H), 3,40 (s, 4H), 3,27 (m, 1H), 2,42 (s, 3H), 2,32 (m, 4H), 1,86 (m, 1H),
0,93 (m, 2H), 0,65 (m, 2H).

[00451] Vi du 49: 2-(4-(3-((5-clo-4-(6-etyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperazin-1-yl)etan-1-ol

M

HN™ °N

|
HO\AO“V@\V H
[00452]

[00453] Thu dugc 70 mg hop chAt mong mudn & hi¢u sudt 65% theo cach vé co ban
gibng nhu trong Budce 6) ctia Vi du 35, ngoai trir viée sir dung 56 mg (0,20 mmol) 2-(4-
(3-amino-5-xyclopropylbenzyl)piperazin-1-yl)etan-1-ol thay cho 2-(4-(3-
aminobenzyl)piperazin-1-yl)etan-1-ol, va st dung 84 mg (0,30 mmol) 3-(2,5-
diclopyrimidin-4-yl)-6-etyl-1H-indol thay cho 3-(2,5-diclopyrimidin-4-yl)-1H-indol
trong Budce 6) cta Vi du 35.

[00454] MS (ESI+, m/z): 531 [M+H]*

[00455] "H-NMR (300 MHz, DMSO-de): 6 11,78 (s, 1H), 9,47 (s, 1H), 8,48 (m, 3H),
747 (s, 1H), 7,41 (s, 1H), 7,29 (s, 1H), 6,98 (d, 1H), 6,34 (s, 1H), 4,35 (1, 1H), 3,45 (q,
2H), 2,72 (q, 2H), 2,36 (m, 1H), 1,84 (m, 1H), 1,24 (t, 4H), 0.91 (m, 2H), 0,64 (m, 2H).

[00456] Vi du 50: (3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
metoxyphenyl)(4-(2-hydroxyetyl)piperazin-1-yl)metanon

[00457] Bude 1) Pidu ché 3-metoxy-5-nitrobenzoyl clorua

NO,

[00458]

[00459] Hoa tan 1,0 g (5,07 mmol) 3-metoxy-5-nitrobenzoat trong 10 ml diclometan.
B6 sung 0,9 ml (10,14 mmol) oxalyl clorua va tir 3 dén 4 giot N, N-dimetylformamit
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vao d6. Khudy hdn hop & nhiét d6 trong phong trong thoi gian 3 gi¢. Ngay khi phan tmg
hoan thanh, loai b6 dung mdi dudi ap suét giam dé thu duge 1,09 g hop chit mong mubn

& hiéu suit 99%.

[00460] Budc 2) (4-(2-hydroxyetyl)piperazin-1-yI)( 3-metoxy-5-nitrophenyl)metanon

NO,

HO N
w@p )
[00461]

[00462] Hoa tan 1,09 g (5,06 mmol) 3-metoxy-5-nitrobenzoyl clorua dugc didu ché
trong Budc 1) va 2,0 g (15,18 mmol) 2-(piperazin-1-yl)etan-1-ol, va 2,1 ml (15,18
mmol) trietylamin trong 10 ml diclometan, va sau do, khudy hdn hop & nhiét do trong
phong trong thoi gian 17 gio. Ngay khi phan tmg hoan thanh, bd sung ting giot nudc va
cloroform vao d6. Lép hitu co dugc tach ra tir d6 va rira bang nudc 2 lan. Rira 16p hitu
co bang nudc mudi va 1am khd bing cach sir dung natri sulfat khan, sau d6 loai b6 dung
mdi du6i 4p suét giam. Tinh ché phan cin thu dugc bang cach st dung MPLC
(cloroform:metanol=20:1 (thé tich/thé tich)), va co dung dich thu dugc dudi ap sut

giam dé biang cach d6 thu dugc 1,08 g hop chét mong mubn & hiéu suit 69%.

[00463] Budc 3) (3-amino-5-metoxyphenyl)(4-( 2-hydroxyetyl)piperazin-1-yl)metanon

NH,

HO\/\O \g/@\ )

(®)

[00464]
[00465] Hoa tan 975 mg (17,46 mmol) s&t va 0,12 ml (1,40 mmol) axit clohydric trong
12 ml etanol 50%. Khudy hén hop & dong hoi luu & nhiét do 110°C trong thoi gian 1
gidr. BO sung tir tir 1,08 g (3,49 mmol) (4-(2-hydroxyetyl)piperazin-1-yl)(3-metoxy-5-
nitrophenyl)metanon dugc didu ché trong Budc 2) vao do. Khudy hdn hop nay & dong
hdi Ivu & nhiét do 110°C trong thoi gian 1 gio. Ngay khi phan (g hoan thanh, dé hdn
hop ngudi xubng nhiét dj trong phong, va sau d6 l1am trung hoa bang cach st dung dung
dich natri hydro cacbonat bdo hoa trong nu¢e. Thuc hién quy trinh loc trén d6 bang cach

stt dung bd loc xelit. Tiép do, thuc hién quy trinh ria trén do bang cach st dung

-60-



39263

cloroform va metanol. Lép hitu co dugce tach ra tir d6, ma sau d6 duge lam kho b%mg
cach str dung natri sulfat khan va cd dudi ap suit giam. Tinh ché phn cin thu duge bang
cach st dung MPLC (cloroform:metanol=8:1 (thé tich/thé tich)), va cd dung dich thu
dugc dudi ap suét giam dé bang cach d6 thu duge 806 mg hop chit mong mudn & hidu

suét 83%.

[00466] "H-NMR (300 MHz, DMSO-ds): 6 6,13 (s, 1H), 6,07 (s, 1H), 5,97 (s, 1H), 5,23
(bs, 2H), 3,62 (s, 3H), 3,49 (m, 4H), 2,38 (m, 6H).

[00467] Budc 4) (3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-

metoxyphenyl)(4-(2-hydroxyetyl)piperazin-1-yl)metanon

HO\/\N NH

LN
[00468] 0

[00469] Hoa tan 53 mg (0,19 mmol) (3-amino-5-metoxyphenyl)(4-(2-
hydroxyetyl)piperazin-1-yl)metanon dugc didu ché trong Budc 3), 50 mg (0,19 mmol)
3-(2,5-diclopyrimidin-4-yl)-6-metyl-1H-indol, va 36 mg (0,19 mmol) axit p-
toluensulfonic monohydrat trong 1,2 ml 2-butanol. Sau do, khudy hdn hop & nhiét 4o
120°C trong éng kin trong thoi gian 17 gio. Ngay khi phan Gng hoan thanh, ¢é hdn hop
ngudi xubng nhiét do trong phong, va sau do, bd sung cloroform, metanol, va natri hydro
cacbonat bio hoa vao d6. Lép hitu co duge tach ra tir 46, ma sau d6 dugc lam kho bang
cach str dung natri sulfat khan va c6 dudi ap suét giam. Tinh ché phan cin thu dugc bang
cach stt dung MPLC (cloroform:metanol=7:1 (thé tich/thé tich)), va ¢o dung dich thu
duoc dudi 4p suat giam dé bang cach d6 thu dugc 25 mg hop chit mong mudn & hidu

suét 26%.
[00470] MS (ESI+, m/z): 507 [M+H]*

[00471] 'H-NMR (300 MHz, DMSO-ds): d 11,93 (bs, 1H), 9,76 (s, 1H), 8,56 (m, 1H),
8.49 (s, 2H), 7,48 (m, 3H), 7,23 (m, 1H), 7,13 (m, 1H), 6,50 (s, 1H), 4,41 (m, 1H), 3,50
(s, 3H), 3,46-3,34 (m, 6H), 2,46 (m, 6H).
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[00472] Vi du S1: 1-(2-(3-((5-¢clo-4-(6-metyl-1H-indol-3-yl) pyrimidin-2-yl)amino)-
5-xyclopropylphenoxy)etyl)piperidin-4-ol

[00473] Budc 1) 2-amino-3-bromo-5-nitrophenol

O,N OH
L
[00474] :

[00475] B6 sung tir tr 25 g (162 mmol) 2-amino-5 -nitrophenol dugc hoa tan trong 1,0 1

axetonitril, va 28,8 g (170 mmol) N-bromosucxinimit vao do. Khudy hdn hop & nhiét do
trong phong trong thoi gian 2 gio, va loai bé dung moi khéi d6 dudi ap suat giam. Khudy
san pham thu dugce trong dung dich hdn hop cua etyl axetat va hexan (1:1). Chét rin thu
duoc trai qua quy trinh loc dé bing cach d6 thu duogc 31,5 g hop chét mong mudn & hidu
suat 83%.

[00476] '"H-NMR (300 MHz, DMSO-ds): 10,66 (s, LH), 7,83 (s, 1H), 7,46 (s, 1H),
6,15 (s, 2H).

[00477] Budce 2) Diéu ché 3-bromo-5-nitrophenol

OZN\(P/OH
[00478] '

[00479] Hoa tan 75,6 g (0,32 mmol) 2-amino-3-bromo-5-nitrophenol dugc didu ché

trong Buéc 1) trong 1,5 1 etanol. Lam lanh hdn hop xubng nhiét d -10°C. B6 sung 62,3
ml (1,17 mmol) axit sulfuric vao d6 & nhiét do nam trong khoang tir -10°C dén

-2°C trong thoi gian 30 phut. Nang nhiét do cua hdn hop phan Gng 1én 50°C, va bd sung
tir tir natri nitrit vao do6 trong thoi gian 30 phat. Nang nhiét do cua hdn hop phan tng 1én
80°C, va khudy hdn hgp & dong hdi luu trong thoi gian 3 gid. Ngay khi phan Gng hoan
thanh, loai bé dung moi khéi d6 dudi ap sudt giam, va bd sung timg giot nudc va etyl
axetat vao d6. Chiét 16p hitu co tir d6 ba 1dn, va sau do rira bing nudc mubi. Lam khd

16p hitu co bing cach st dung natri sulfat khan, va sau d6 cd duéi 4p suat giam. Tinh
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ché phan can thu duge bang cach st dung sdc ky cot (etyl axetat:hexan=0,5:10 (thé
tich/thé tich)), va c¢6 dung dich thu dugc dudi ap sut giam dé bang cach d6 thu dugc 60
g hop chit mong mudn & hiéu suét 85%. ’
[00480] 'H-NMR (300 MHz, DMSO-ds): 6 10,90 (s, 1H), 7,75 (s, 1H), 7,51 (s, 1H),
7,36 (s, 1H).

[00481] Budc 3) Diéu ché 3-xyclo-5-nitrophenol

NO,

[00482] "

[00483] Hoa tan 3,0 g (13,76 mmol) 3-bromo-5-nitrophenol dugc diéu ché trong Buéc
2), 3,54 g (41,28 mmol) axit xyclopropylboronic, 8,8 g (41,28 mmol) kali photphat, 310
mg (1,38 mmol) paladi(Il) axetat, va 1,1 g (4,13 mmol) triphenylphosphin trong hdn
hop ctia 30 ml toluen va 15 ml nuéc, sau do khudy & dong hdi lvu & nhiét @6 100°C
trong thoi gian 16 gid. Ngay khi phan ing hoan thanh, dé hdn hop ngudi xubng nhiét dd
trong phong, va loc hdn hop bing cich st dung bd loc xelit. Rira san pham thu dugc
bang cloroform. Lép hitu co duge tach ra tir do, rira bang nudc 2 1an, va lam khd bang
cach str dung natri sulfat khan, sau d6 loai bo dung mdi dudi ap suét giam. Tinh ché
phﬁn can thu duogc bang cach st dung MPLC (cloroform:metanol=20:1 (thé tich/thé
tich)), va c6 dung dich thu dugc dudi ap sut giam dé bing cach do6 thu dugc 1,52 g hop

chit mong muén & hiéu sut 62%.

[00484] 'H-NMR (300 MHz, DMSO-dq): 6 10,32 (s, 1H), 7,34 (s, 1H), 7,29 (s, 1H),
6.86 (s, 1H), 1,99 (m, 1H), 0,98 (m, 2H), 0,70 (m, 2H).

[00485] Budc 4) Diéu ché 1-(2-(3-xyclopropyl-5-nitrophenoxy)etyl)piperidin-4-ol

NO,

\O‘\/\o
[00486]

[00487] Hoa tan 500 mg (2,79 mmol) 3-xyclo-5-nitrophenol dugc didu ché trong Budc

3) va 0,37 ml (4,19 mmol) 1,2-dibromoetan trong 7 ml axetonitril, sau do6 bd sung 2,7 g

-63-



39263

(8,37 mmol) xesi cacbonat. Khudy hdn hop phan Gmg & nhiét do trong phong trong thoi
gian 24 git. Ngay khi phan mg hoan thanh, bd sung timg giot nudce va etyl axetat vao
d6. Chiét 16p hitu co tir d6, va ria 16p hitu co bing nudc mudi, lam kho bang cach sir
dung natri sulfat khan, va cd dudi ap suét giam. Hoa tan phan cin thu dugc trong 10 ml
axetonitril, sau d6 bd sung 544 mg (5,38 mmol) 4-hydroxypiperidin va 745 mg (5,38
mmol) kali cacbonat. Nang nhiét do cua hdn hop phan tng 1én 90°C, va khudy hén hop
& dong hdi luu trong thoi gian 4 gid. Ngay khi phan tng hoan thanh, bd sung timg giot
nudce va etyl axetat vao d6. Lop hitu co duge tich ra tir 46 va ria bang nudc 2 1an. Rira
16p hitu co bing nudce mudi va 1am kho bang cach sit dung natri sulfat khan, sau do6 loai
b6 dung moi dudi ap suit giam. Tinh ché phan cin thu duge bang cach st dung sdc ky
cOt (diclometan:metanol=10:1 (thé tich/thé tich)), va co dung dich thu dugc dudi ap suit

giam dé bang cach d6 thu dugc 464 mg hop cht mong mudn & hiéu suét 56%.

[00488] "H-NMR (300 MHz, DMSO-ds): 6 7,47 (m, 2H), 7,07 (s, 1H), 4,52 (s, 1), 4,13
(m, 2H), 3,41 (m, 1H), 2,77 (m, 2H), 2,63 (m, 2H), 2,09 (m, 3H), 1,80 (m, 2H), 1,36 (m,
2H), 1,01 (m, 2H), 0,79 (m, 2H).

[00489] Budce 5) Didu ché 1-(2-(3-amino-5-xyclopropylphenoxy)etyl)piperidin-4-ol

H;

e N /ij

[00491] Hoa tan 464 mg (1,51 mmol) 1-(2-(3-xyclopropyl-5-

[00490]

nitrophenoxy)etyl)piperidin-4-ol dugc diéu ché trong Buéc 4) trong 10 ml metanol, sau
d6 bd sung 50 mg (10%) Pd/C. Duéi khi hydro, khudy hdn hop trong thoi gian 3 gio.
Ngay khi phan Gng hoan thanh, thuc hién quy trinh loc trén d6 bang cach st dung bd
loc xelit, va loai bd dich loc duéi ap suét giam dé thu duoc 429 mg hop chit mong mubn

& hiéu sudt 99%.

[00492] Buéc 6) Didu ché 1-(2-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-

Vl)amino)—S-xvclopropvlphenoxv)etyl)piperidin-4-ol
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N Cl

I
HN

HO \ H
\O‘\/\o
[00493]

[00494] Hoa tan 100 mg (0,36 mmol) 1-(2-(3-amino-5-

X
pZ
N

xyclopropylphenoxy)etyl)piperidin-4-ol dugc diéu ché trong Budc 5) va 151 mg (0,54
mmol) 3-(2,5-diclopyrimidin-4-yl)-6-metyl-1H-indol trong 2-butanol, sau do bd sung
103 mg (0,54 mmol) p-TsOH vao do. Khudy hdn hop phan (mg nay & dong hdi luu &
nhiét do 120°C trong thoi gian 3 gid. Ngay khi phan Gmg hoan thanh, dé hdn hop nguodi
xubng nhiét do trong phong, va bd sung timg giot dung dich natri hydro cacbonat bdo
hoa vao do, sau d6 1a quy trinh chiét bang cach st dung clometylen trong 2 lan. Rira 16p
hitu co d3 chiét bing nudc mubi, lam kho bang cach st dung natri sulfat khan, va ¢
dudi 4p suét giam. Tinh ché phan cin thu dugc bang cach st dung sic ky cot
(cloroform:metanol=9:1 (thé tich/thé tich)), va co dung dich thu dugc duéi dp suét giam
dé bang cach d6 thu duge 105 mg hop chit mong mudn & hidu sudt 56%.

[00495] MS (ESI+, m/z): 518 [M+H]"

[00496] 'H-NMR (300 MHz, DMSO-dp): d 11,77 (s, 1H), 9,46 (s, 1H), 8,48 (m, 3H),
7,29 (d, 2H), 7,04 (s, 1H), 6,95 (d, 1H), 6,25 (s, 1H), 4,52 (d, 1H), 3,93 (1, 2H), 3,43-
3,32 (m, 1H), 2,64 (m, 2H), 2,58 (t, 2H), 2,43 (s, 3H), 2,05 (m, 2H), 1,81 (m, 1H), 1,67
(d, 2H), 1,34 (m, 2H), 0,89 (m, 2H), 0,67 (m, 2H).

[00497] Vidu 52: 1-(2-(3-((5-clo-4-(6-metyl-lH-indol-3-yl)pyrimidin—Z-yl)amino-S-
etylphenoxy)etyl)piperidin-4-ol

Cl
N

|
HN

SVl U
[00498] N0

[00499] Thu dugc 150 mg hop chit mong mudn & hiéu suit 79% theo céch vé co ban

X
pZ
N

gibng nhu trong Bude 6) clia Vi du 51, ngoai trir viée str dung 100 mg (0,38 mmol) 1-
2-(3-amino-5-etylphenoxy)etyl)piperidin-4-ol thay cho 1-(2-(3-amino-5-
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xyclopropylphenoxy)etyl)piperidin-4-ol trong Buéc 6) cia Vi du 51.
[00500] MS (ESI+, m/z): 518 [M+H]"

[00501] 'H-NMR (300 MHz, DMSO-ds): & 11,77 (s, 1H), 9,50 (s, 1H), 8,48 (m, 3H),
7.30 (d, 2H), 7,19 (s, LH), 6,94 (d, 1H), 6,42 (s, 1H), 4,53 (d, 1H), 3,95 (t, 2H), 3,42 (m,
1H), 2,72 (m, 2H), 2,60 (m, 2H), 2,54 (m, 2H), 2,06 (m, 2H), 1,69 (m, 2H), 1,39 (m,
2H), 1,16 (t, 3H).

[00502] Vi du S53: (R)-2-(3-(3-((5-clo-4-(6-metyl-1H-indol-3-yD) pyrimidin-2-
yl)amino)-S—xyclopropylphenoxy)pyrolidin-1-yl)etan-1-ol

[00503] Bude 1) Pidu ché turt-butyl (R)-3-(3-xyclopropyl-5-nitrophenoxy)pyrolidin-1-

carboxylat

NO,

[00505] Hoa tan 3,0 g (16,74 mmol) 3-xyclo-5-nitrophenol dugc didu ché trong Budc
3) ctia Vi dy 51, 5,3 g (20,09 mmol) turt-butyl (S)-3-((metylsulfonyl)oxy)pyrolidin-1-

[00504]

carboxylat, va 11,0 g (33,49 mmol) xesi cacbonat trong 80 ml N, N-dimetylformamit,
sau d6 khudy & nhiét do 100°C trong thoi gian 14 gio. Ngay khi phan tng hoan thanh,
lam ngudi san pham thu dugc xubng nhiét do trong phong, va bd sung ting giot nude
va etyl axetat vao do. Chiét 16p hitu co tir d6, va rira 16p hitu co bang nuéce mudi, 1am
kho bang céach st dung natri sulfat khan, va c6 dudi ap suit giam. Tinh ché phan cin thu
dugc bang cach st dung sic ky cot (cloroform:metanol=9:1 (thé tich/thé tich)), va cd
dung dich thu dugc dudi ap suit giam dé bang cach d6 thu duoc 3,9 g hop chit mong

muén & hiéu suit 67%.

[00506] Budc 2) Didu ché (R)-2-(3-(3-xyclopropyl-5-nitrophenoxy)pyrolidin-yl)etan-
1-0l
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NO,
HO‘\_
[00507]

[00508] Hoa tan 3,9 g (11,19 mmol) turt-butyl (R)-3-(3-xyclopropyl-5-
nitrophenoxy)pyrolidin-1-carboxylat dugc didu ché trong Budc 1) trong 40 ml
diclometan, sau d6 bd sung timg giot 12 ml axit trifloaxetic vao do. Khu4y hdn hop phan
tng & nhiét do trong phong trong thoi gian 1 gid. Ngay khi phan tng hoan thanh, ¢6
dung moi httu co duéi ap suit giam. Hoa tan phan cin thu dugc, 1,65 ml (22,38 mmol)
bromoetanol, va 8,6 ml (61,55 mmol) trietylamin trong 30 ml N, N-dimetylformamit.
Khudy hdn hop & nhiét do trong phong trong thoi gian 17 gi¢. Ngay khi phan img hoan
thanh, 1am ngudi san pham thu dugc xudng nhiét do trong phong, va bd sung timg giot
nudce va etyl axetat vao d6. Lop hitu co dugc tach ra tir 4o va rira bing nuée 2 14n. Rira
16p hitu co béng nuéc mudi va lam kho bang céch sir dung natri sulfat khan, sau d6 loai
bd dung mdi dudi ap sudt giam. Tinh ché phan can thu duge bang cach st dung sdc ky
coOt (diclometan:metanol=20:1 (thé tich/thé tich)), va c6 dung dich thu dugc dudi ap suét

giam dé bang cach d6 thu duogc 1,8 g hop chit mong mubn & hidu suit 55%.

[00509] 'H-NMR (300 MHz, DMSO-ds): 6 7,47 (s, 1H), 7,37 (m, 1H), 7,02 (s, 1H), 4,97
(m, 1H), 4,43 (m, 1H), 3,45 (m, 2H), 2,81 (m, 1H), 2,71 (m, 2H), 2,04 (m, 1H), 2,20 (m,
1H), 2,06 (m, 1H), 1,75 (m, 1H), 1,01 (m, 2H), 0,77 (m, 2H).

[00510] Budce 3) Diéu ché (R)-2-(3-(3-amino-5-xyclopropylphenoxy)pyrolidin-yl)etan-

1-ol

NH,

0,0

[00512] Hoa tan 1,7 g (30,79 mmol) sit va 0,21 ml (2,46 mmol) axit clohydric trong 20

[00511]
ml etanol 50%. Khudy hdn hop & dong hoi luu & nhiét 6 110°C trong thoi gian 1 gio.

B6 sung tir tir 1,8 g (6,16 mmol) (R)-2-(3-(3-xyclopropyl-5-nitrophenoxy)pyrolidin-

yl)etan-1-ol dugc didu ché trong Buéc 2) vao do. Khudy hdn hgp nay ¢ dong héi luu &
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nhiét dd 110°C trong thoi gian 1 gio. Ngay khi phan ng hoan thanh, dé hén hop ngudi
xudng nhiét do trong phong, va sau d6 lam trung hoa bang cach st dung dung dich natri
hydro cacbonat bdo hoa trong nudc. Thuc hién quy trinh loc trén do bang cach st dung
bo loc xelit. Tiép do, thuc hién quy trinh rira trén d6 bang cach st dung cloroform va
metanol. L6p hitu co dugc tach ra tir d6, ma sau d6 duge lam khod bang cach st dung
natri sulfat khan va cd dudi ap suét giam. Tinh ché phén cin thu dugc bang cach st dung
MPLC (cloroform:metanol=8:1 (thé tich/thé tich)), va co dung dich thu dugc dudi ap

suét giam dé bang cach d6 thu dugc 1,48 g hop chét mong muén & hiéu suit 87%.

[00513] 'H-NMR (300 MHz, DMSO-dq): 6 5,83 (m, 2H), 5,71 (s, 1H), 4,88 (brs, 2H),
4,64 (m, 1H), 4,41 (m, 1H), 3,45 (m, 2H), 2,75 (m, 1H), 2,60 (m, 1H), 2,45 (m, 2H),
2,10 (m, 1H), 1,66 (m, 2H), 0,79 (m, 2H), 0,51 (m, 2H).

[00514] Buéc 4) Pidu ché (R)-2-(3-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-

yl)amino)-5-xyclopropylphenoxy)pyrolidin-1-yl)etan-1 -ol

NI X Cl

noes
Hox @W NH
Q,
[00515]

[00516] Thu dugc 195 mg hop chit mong mudn & higu suét 44% theo cach vé co ban
gibng nhu trong Budce 6) ctia Vi du 51, ngoai trix viée sir dung 230 mg (0,88 mmol) (R)-
2-(3-(3-amino-S-Xyclopropylphenoxy)pyrolidin-l-yl)etan-l-ol thay cho 1-(2-(3-amino-
5-xyclophenoxy)etyl)piperidin-4-ol trong Budc 6) cia Vi du 51.

[00517] MS (ESI+, m/z): 504 [M+H]*

[00518] 'H-NMR (300 MHz, DMSO-ds): d 11,76 (bs, 1H), 9,54 (s, 1H), 8,45 (m, 3H),
7.46 (s, 2H), 7,26 (s, 1H), 7,09 (m, 1H), 6,16 (s, 1H), 4,74 (m, 1H), 4,49 (m, 1H), 3,48
(m, 2H), 2,69 (m, 4H), 2,40 (s, 3H), 2,26 (m, 1H), 1,78 (m, 2H), 0,88 (m, 2H), 0,61 (m,
2H).

[00519] Vi du 54: Pidu ché 2-(4-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-
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yl)amino)-5-xyclopropylphenoxy)piperidin-1-yl)etan-1-ol

N Ci
nees
HO_~y /@w \ N
S8
[00520]

[00521] Thu dugc 185 mg hop chit mong mudn & hiéu sudt 40% theo cach vé co ban
gibng nhu trong Bude 4) cua Vi du 53, ngoai trir viée st dung 250 mg (0,90 mmol) 2-
(4-(3-amino-5-xyclopropylphenoxy)piperidin-1-yl)etan-1-ol  thay cho (R)-2-(3-(3-
amino-5-xyclopropylphenoxy)pyrolidin-yl)etan-1-ol trong Buéc 4) ciia Vi du 53.

[00522] MS (ESI+, m/z): 518 [M+H]*
[00523] "H-NMR (300 MHz, DMSO-ds): 6 11,77 (bs, 1H), 9,53 (s, 1H), 8,40 (m, 3H),

7.46 (s, 1H), 7,43 (s, 1H), 7,10 (m, 2H), 6,22 (s, 1H), 4,53 (m, 1H), 3,46 (m, 2H), 2,40
(s, 3H), 1,81 (m, 4H), 1,78 (m, 2H), 0,88 (m, 2H), 0,61 (m, 2H).

[00524] Vi du S5: Diéu ché 2-(4-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-
5-metoxyphenoxy)piperidin-1-yl)etan-1-ol

Reole Wi
[00525] O\O OMe

[00526] Thu dugc 81 mg hop ch&t mong mudn & hiéu sudt 40% theo cach vé co ban
gibng nhu trong Budc 4) ctia Vi du 53, ngoai trir viée st dung 110 mg (0,41 mmol) 2-
(4-(3-amino-5-metoxyphenoxy)piperidin-1-yl)etan-1-ol thay cho (R)-2-(3-(3-amino-5-
xyclopropylphenoxy)pyrolidin-yl)etan-1-ol trong Budc 4) ctia Vi du 53.

[00527] MS (ESI+, m/z): 494 [M+H]*

[00528] 'H-NMR (300 MHz, DMSO-ds): 6 11,90 (bs, 1H), 9,53 (s, 1H), 8,53 (d, 1H),
8.45 (m, 2H), 7,50 (m, 1H), 7,18 (m, 3H), 7,07 (s, 1H), 6,11 (s, 1H), 4,19 (m, 1H), 3,64
(s, 3H), 3,47 (m, 2H), 2,70 (m, 2H), 2,39 (m, 1H), 1,96 (m, 2H), 1,21 (m, 2H).
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[00529] Vi Du Thi Nghi¢m

[00530] Hoat tinh tc ché d6i véi kinaza va hoat tinh trc ché trong su phat trién té bao
cia cac hop chit néu trén duge diéu ché trong cac Vi Du dugc danh gia. Két qua cia

ching nhu sau.

[00531] Vi Du Thi Nghiém 1: Danh gia hoat tinh e ché d6i véi kinaza

[00532] Hoat tinh ¢ ché ctia cac hop chit vi du trong sb cac hop chit néu trén dbi voi
AXL, CLK2, VEGFR2 (KDR), NUAK1 kinaza dugc do. B0 Kit Thir Nghiém Kinaza
7-LYTE™-Peptit Tyr 6 (Danh Muc S6 PV4122, cia hing Life Technologies) d6i vei
AXL, B6 Kit Thir Nghiém Kinaza Z'-LYTE™-peptit Ser/Thr 6 (Danh Muc S6 PV3179,
cia hing Life Technologies) ddi v6i CLK2, Bd Kit Thir Nghiém Kinaza Z'-LYTE™
(Danh Muc S5 PV3190, ciia hang Life Technologies) d6i v6i VEGFR, va B9 Kit Thu
Nghiém Kinaza Van Ning Adapta™ (Danh Muc S& PV5099, cta hang Life
Technologies) d6i véi NUAK1(ARKS) dugc sir dung. Céc thi nghiém dugc tién hanh
boi cong ty Life Technologies. Két qua ctia su rc ché hoat tinh (%) ¢ ndng do hop chét

13 100 nM dbi véi mdi kinaza dugc thé hién trong céc Bang tir 2 dén 5.

Béang 2

Hoat tinh e ché (phin trim, %) ciia hop chat pyrimidin dbi voi VEGFR2 kinaza

Hop chit Mire dd e ché (%)
Vidul 71
Vidu?2 46
Vi du 6 62

Vidu 16 56

Vidu 17 67

Vi du 38 99

Vidu 4l 63

Bang 3
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Hoat tinh irc ché (%) ciia hop chit pyrimidin ddi véi AXL kinaza

Hop chit Mirc dd e ché (%)
Vidu 1 52
Vidy2 56
Vidu6 49

Vidu 16 27

Vi du 17 66

Vi du 38 51

Vi du 41 50

Béang 4

Hoat tinh trc ché (%) ciia hop chit pyrimidin déi véi NUAK1 kinaza

Hop chit Mike d e ché (%)
Vidyl 84
Vidy2 71
Vidy6 57

Vidy 16 67

Vi du 17 72

Vi dy 38 63

Bang S

Hoat tinh trc ché (%) ciia hop chét pyrimidin déi voi CLK2 kinaza

Hop chit Mike d6 trc ché (%)
Vidu l 99
Vidy?2 91
Vidu 6 66

Vidu 16 77

Vidu 17 93

Vi du 38 97

[00533] Vi Du Thi Nghiém 2: Panh gia hoat tinh trc ché trong su phat trién té bao

[00534] U dong té bao RS4-11 trong mdi trudong nudi cay RPMI1640 (huyét thanh thai
bo (FBS) 10%) & nhiét d6 37°C. Diéu ché dong té bao da i ¢ lugng 2,0x10° té bao/100
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ul, va sau do lang 1én dia 96 giéng. Pha lodng theo day mdi truong RPMI1640 véi hop
chét thir nghiém & ndng do nim trong khoang tir 10 pM dén 0,1 nM & ti 18 1/10. Tiép
d6, thuc hién U trén d6 trong thoi gian ba ngay. Thuc hién thir nghiém MTS dé do kha
nang sbéng cia té bao, va tinh gia tri (rc ché sinh trudng 50% (GI50) cia dong t€ bao

bang cach st dung phan mém GraphPad Prism. Két qua cia chiing dugc thé hién trong

Bang 6.
Bang 6
Hoat tinh e ché ciia hop chit pyrimidin trong sw phat trién té bao
Hop chit Glso (nM)
Vidul 147
Vidu7 33

[00535] U dong té bao MV4-11 trong méi truong IMDM (FBS 10%) ¢ nhiét do 37°C.
Didu ché dong té bao da 1 & lugng 2x10* t€ bao/100 pl, va sau d6 lang 1én dia 96 giéng.
Xt Iy moi truong IMDM bang dich pha loéng theo dot ctia hop chét thir nghiém & ndng
d6 ndm trong khoang tir 1 uM dén 0,01 nM & ti 1& 1/10. Tiép d6, thyc hién  trén d6
trong thoi gian ba ngay. Thuc hién thir nghiém MTS dé do kha niang sbng cua té bao, va
tinh gié tri trc ché sinh trudong 50% (GI50) cua dong té bao bing cach stt dung phin mém
GraphPad Prism. Két qua cia ching dugc thé hién trong Bang 7.

Bang 7
Hoat tinh trc ché ciia hop chit pyrimidin (MV-4-11) trong s phat trién té bao
Hop chit Glso (nM)
Vidu 30 0,8
Vi du 50 1,2
Viduy 52 0,8
Vidu 53 1,1

[00536] Nhu thdy 3 tir c4c Bang néu trén, phét hién ra rang hop chét theo sdng ché thé
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hién hoat tinh tc ché t6t dbi v6i kinaza va hoat tinh trc ché t6t trong sy phat trién té bao.

[00537] Méc du sang ché dugc thé hién cu thé va dugc mé ta c6 tham chiéu dén cac
phuong 4n vi du cua chiing, ngudi ¢6 hiéu biét trung binh trong linh vuc can hiéu rang
cac thay dbi khac nhau v& dang va chi tiét c6 thé duoc tao ra trong d6 ma khong nim
ngodi tinh than va pham vi cla sang ché nhu dugc xac dinh boi cac yéu cAu bao hd kem
theo. Cac phuong 4n can duoc coi 1a chi c6 nghia mé ta va khong nhim muc dich 1am
gi6i han sang ché. Do d6, pham vi cua sang ché khong dugc xéac dinh boi phan mb ta
chi tiét cta sang ché ma boi cac yéu cAu bao ho, va tit ca khac biét & trong pham vi ndy

s& dugc hiéu 1a dugc bao gom trong sang ché.
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YEU CAU BAO HOQ
1. Hop chét duge chon tir chit c6 cong thie 1 va mudi dugc dung cua né:

cong thue 1

R7 R’
6 2
R N R
|
AL
R® N

trong d6, trong cong thirc 1,
R! 13 hydro, halogen, nhém hydroxy, hodc nhém Ci.4 alkoxy,

R? 13 hydro, halogen, nhém xyano, nhém nitro, nhom amino, nhom carboxamit,

nhém formyl, nhém halo Ci4 alkyl, hodc nhém Ci-4 alkyl,

R3 13 hydro, nhém halo Ci4 alkyl, nhém Ci4 alkyl, nhém Ca.4 alkenyl, hodc
nhom Ca4 alkynyl,

mdi R* ddc 1ap 13 halogen, nhém hydroxy, nhém xyano, nhém nitro, nhom
amino, -SR¢, -S(=O)Rc, -S(=0)2R¢, nhém halo Ci4 alkyl, nhom Ci4 alkoxy, nhom
hydroxy Ci.4 alkyl, nhém Ci.4 alkyl, nhém Cz.4 alkenyl, nhom Ca-4 alkynyl, -NRaRs, -
CO2Ry, hodc -CO-NRaRy,

trong d6, mdi Ra va Ry ddc 1ap 1a hydro hodc nhém Ci-6 alkyl, va
Rc 12 nhom Ci-4 alkyl hodc -NRaRw,
k 12 s6 nguyén nim trong khoang tir 0 dén 4,

mdi R’ va R® doc 14p 12 hydro, halogen, nhom hydroxy, nhém nitro, nhém amino,
nhém C1.4 alkoxy, nhém hydroxy Ci-4 alkyl, nhém Ci4 alkyl, nhém Co4 alkenyl, nhom
Ca-4 alkynyl, nhém Cs.10 xycloalkyl, hogc nhém Cs-9 heteroxycloalkyl,

trong d6, mdi nhém Cs.10 xycloalkyl va nhém Cs.g heteroxycloalkyl doc lap
khong duoc thé hoic duge thé béng halogen, nhom Ci.4 alkyl, hodc nhém halo Ci-4 alkyl,

R’ 1a nhom Cs.7 xycloalkyl,
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Y 14 lién két truc tiép, -(CH2)m-, -O-, -O(CH2)m-, -(CH2)mO-, -C(=0)-, -NR’-, -
SOz-, -(CH2)m-O-(CHa)p-, -CO(CH2)m-, -(CH2)mCO-, -(CH2)m-CO-(CH2)n-, -
(CHz)mNRg-, -NR’(CH2)m-, -(CHz)m-NRg-(CHz)n-, -(CH2)uSO2-, -SO2(CH2)m-, hodc -
(CH2)m-SO2-(CH2)n-,

trong d6 R? 13 hydro, nhém Ci.4 alkyl, nhém Cs.10 xycloalkyl, hodc nhom Cs.9
heteroxycloalkyl, va

mdi m va n doc 14p 14 sd nguyén nam trong khoang tir 1 dén 3,

Z duoc thé hién bf?lng cong thirc 2:

cOng thuc 2

(R10)q

trong do, trong cdng thirc 2,

@ 12 nhém Cs.10 xycloalkyl hodc nhom Ca.11 heteroxycloalkyl,

mdi R1® doc 1ap 1a halogen, nhém hydroxy, nhém xyano, nhom nitro, nhém
amino, nhom thiol, nhém formyl, nhém halo Ci4 alkyl mach théng hoac mach nhanh,
nhém Ci-4 alkoxy mach thing hodc mach nhanh, nhém hydroxy Ci4 alkyl mach thang
hodc mach nhanh, nhém Ci.4 alkyl mach théng hoidc mach nhanh, nhom hydroxy Ci-4
alkylcarbonyl mach thdng hosc mach nhanh, nhém C,.4 alkenyl, nhém Ca-4 alkynyl,
nhém Csio xycloalkyl, nhém Cag heteroxycloalkyl, nhém hydroxy Ca9
heteroxycloalkyl, -NR''R'?, -COR", -COOR", hogc -SO,R™,

mdi R!! va R12 doc l4p 13 hydro, nhém hydroxy Ci-4 alkyl mach thing ho#c mach
nhéanh, nhom halo Ci.4 alkyl mach thang hodc mach nhanh, nhém Ci.4 alkyl mach thang
hodc mach nhanh, nhém Ca4 alkenyl, hodc nhom Ca-4 alkynyl,

R 13 hydro, nh6m hydroxy, nhém hydroxy Ci.4 alkyl, nhém halo Ci4 alkyl,
nhém Ci.4 alkyl, nhém Cz.4 alkenyl, nhém Cz4 alkynyl, nhom Cs-10 xycloalkyl, hoac
nhém Cs-9 heteroxycloalkyl,

R4 1a nhém hydroxy, nhém halo Ci4 alkyl, nhém Ci.4 alkyl, nhém Co-4 alkenyl,
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nhém Ca.4 alkynyl, nhém Cs.10 xycloalkyl, nhom Cz-9 heteroxycloalkyl, nhom aryl, hodc
-NRaRyp, va

q 12 s6 nguyén nam trong khoang tix 0 dén 5.
2. Hop chét theo diém 1, trong d6 Y 13 -(CH2)m-, -O-, hodc -C(=O)-.
3. Hop chét theo diém 1 hozc 2, trong d6 Y 1 -CHa- hogc -(CHa)o-.
4. Hop chat theo diém bét ky trong sb cac didm tir 1 dén 3, trong d6 R 1a nhom
xyclopropyl. |
5.Hop chét theo diém bit ky trong s6 cac diém tir 1 dén 4, trong d6 Z c6 cdng thic bét
ky trong sb céc cong thic tur 3 dén 5:

cdng thirc 3

(R,
\/\ .
W—R

TN/

cong thuc 4

\( 15)

|\/W—R8

cong thirc 5
Rfs)t
W—R®
trong d6, trong cac cong thire tr 3 dén 5,
m3i V va W doc 1ap 12 N hodc CH, véi diéu kién 1 it nhét 1a mot trong s6 Vva
W khéng phai la CH,

R? dugc chon tir nhém gdm c6 hydro, halogen, nhém Ci.4 alkyl mach thing hodc
mach nhanh, nhém hydroxy Ci-4 alkyl mach thing hozc mach nhanh, nhém hydroxy, -
NR!R2, nhém hydroxy Ci.4 alkylcarbonyl mach thing hodc mach nhanh, nhém
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heteroxycloalkyl, nhom heteroxycloalkyl dugc thé hydroxy, nhém halo C1.4 alkyl mach

théng hodc mach nhéanh, va nhém Ci.4 alkoxy mach théng hodc mach nhanh,

mdi R!! va R™2 doc 1ap 12 hydro, nhom Ci.4 alkyl mach thang hogc mach nhéanh,
hoic nhém hydroxy Ci.4 alkyl mach théng hodc mach nhénh,

mdi RS doc 1ap 1a nhom Ci.4 alkyl mach thdng hodc mach nhanh, nhém hydroxy
C1-4 alkyl mach thang hoic mach nhéanh, hodc halogen,

pla s6 nguyén nam trong khoang tir 0 dén 4, va

mdi s va t doc 1ap 1a sb nguyén nim trong khoang tr 0 dén 5, voi diéu kién 1a R®
la hydro, hodc s6 nguyén nam trong khoang tir 0 dén 4, voi didu kién 1a R® khong phai

1a hydro.
6. Hop chét theo diém bét ky trong s cac diém tir 1 dén 5, trong do:
R! 12 hydro, nhém hydroxy, hodc nhém Ci4 alkoxy,

R2 14 hydro, halogen, nhém Ci-4 alkyl mach théng ho#ic mach nhanh, hodc nhém
halo Ci-4 alkyl mach thang hodc mach nhéanh;

R3 14 hydro,

R* 12 halogen, nhém hydroxy, nhom Ci.4 alkoxy mach thang hozc mach nhanh,
nhém hydroxy Ci4 alkyl mach thing hodc mach nhénh, hodc nhém Ci4 alkyl mach
théng hodc mach nhanh,

k 12 s6 nguyén nam trong khoang tir 0 dén 2,
mdi R® va R® ddc 14p 1a hydro hodc nhém hydroxy,
R’ 14 nhém xyclopropyl,

Y 12 «(CH)m-, -(CH2)m-O-(CHz)n-, hogic -(CH2)m-CO-(CH2)n-,

@ 13 nhom Cs.¢ heteroxycloalkyl c6 chira mt hodc hai nguyén tir khac loai
duogc chon tir O, N, va S,

mdi R doc 1ap 12 nhém hydroxy, nhém hydroxy Ci-4 alkyl mach thang hoc
mach nhénh, nhom Ci4 alkyl mach thing hodc mach nhanh, nhém Cs.10 xycloalkyl,
nhém Ca.e heteroxycloalkyl, nhém hydroxy Ca. heteroxycloalkyl, -NR'R!?, hodc -
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CORD,
q 1a s6 nguyén nam trong khoang tir 0 dén 3,

mdi R! va R'2 doc 1ap 13 hydro, nh6m hydroxy Ci.4 alkyl mach thang hodc mach
nhanh, hodc nhom Ci.4 alkyl mach théng hoac mach nhéanh, va

R' 13 hydro, nh6m hydroxy Ci-4 alkyl mach thing hoic mach nhanh, nhém halo
C1-4 alkyl mach théng hoic mach nhanh, hodc nhém Ci.4 alkyl mach théng hodc mach
nhanh.

7. Hop chét theo diém 1 duoc chon tir nhém bao gdm céc hop chét sau day:

S6 ~ Hop chit

L 2-(4-(3-((5-clo-4-(6-flo-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol

5 2-(4-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2yl)amino)-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol

3 5-clo-N-(3-xyclopropyl-5-(4-(dimetylamino)piperidin-1 -yl)phenyl)-4-(1H-indol-
3-yl)pyrimidin-2-amin

4 (S)-1-((1-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperidin-4-yl)(metyl)amino)propan-2-ol

5 (S)-1-((1-(3-((5-clo-4-(6-metyl-1H-indol-3 -yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperidin-4-yl)(metyl)amino)prop an-2-ol
5-clo-N-(3-xyclopropyl-5-(4-(dimetylamino)piperidin-1 -yl)phenyl)-4-(6-metyl-

6 ) T )
1H-indol-3-yl)pyrimidin-2-amin

- 2-(4-(3-((5-clo-4-(6-metoxy-1H-indol-3-yl)pyrimidin-2-yl)amino)-3-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol

P ($)-1-(1-(3-((5-clo-4-(1H-indol-3 -yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperidin-4-yl)pyrolidin-3-ol

9 (8)-1-(1-(3-((5-clo-4-(6-metyl-1H-indol-3 -yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperidin-4-yl)pyrolidin-3-ol
5-clo-N-(3-xyclopropyl-5-(4-(dimetylamino)piperidin-1 -yl)phenyl)-4-(6-metoxy-

10 ) T :

1 H-indol-3-yl)pyrimidin-2-amin
(S)-1-(1-(3-((5-clo-4-(6-metoxy- 1 H-indol-3 -yl)pyrimidin-2-yl)amino)-5-

11 A o
xyclopropylphenyl)piperidin-4-yl)pyrolidin-3-ol
2-(4-(3-((4-(1H-indol-3-yl)-5-metylpyrimidin-2-yl)amino)-5-

12 : .
xyclopropylphenyl)piperazin-1-yl)etan-1-ol

13 5-clo-N-(3-xyclopropyl-5-(4-morpholinopiperidin-1 -yl)phenyl)-4-(6-metyl-1H-
indol-3-yl)pyrimidin-2-amin

14 5-clo-N-(3-xyclopropyl-5-(4-(etyl(metyl)amino)piperidin- 1-yl)phenyl)-4-(6-
metyl-1H-indol-3-yl)pyrimidin-2-amin

15 5-clo-N-(3-xyclopropyl-5-(4-(dietylamino)piperidin-1 -yl)phenyl)-4-(6-metyl-1H-
indol-3-yl)pyrimidin-2-amin

16 | 5-clo-N-(3-xyclopropyl-5-(3-(dimetylamino)pyrolidin-1 -yl)phenyl)-4-(6-metyl-
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1 H-indol-3-yl)pyrimidin-2-amin

17

2-(4-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperazin-1-yl)-2-metylpropan-1-ol

18

N-(3-(4-aminopiperidin-1-y1)-5-xyclopropylphenyl)-5-clo-4-(6-metyl- 1 H-indol-
3-yl)pyrimidin-2-amin

19

5-clo-N-(3-xyclopropyl-5-(4-(metylamino)piperidin-1-yl)phenyl)-4-(6-metyl-1H-
indol-3-yl)pyrimidin-2-amin

20

2-(4-(3-((5-clo-4-(6-flo-1 H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperazin-1-yl)-2-metylpropan-1-ol

21

2-(4-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperidin-1-yl)etan-1-ol

22

2-(4-(3-((5-clo-4-(6-clo-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperazin-1-yl)etan-1-ol

23

5-clo-N-(3-xyclopropyl-5-(4-(pyrolidin-1-yl)piperidin-1-yl)phenyl)-4-(6-metyl-
1 H-indol-3-yl)pyrimidin-2-amin

24

1-(1-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenyl)piperidin-4-yl)azetidin-3-ol

38

2-(4-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperazin-1-yl)-2-metylpropan-1-ol

39

(S)-1-((1-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperidin-4-yl)(metyl)amino)propan-2-ol

40

(S)-1-((1-(3-((5-clo-4-(6-metyl-1H-indol-3 -yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperidin-4-yl)(metyl)amino)propan-2-ol

41

2-(4-(3-((5-clo-4-(6-metyl-1H-indol-3 -yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperazin-1-yl)-2-metylpropan-1-ol

42

(S)-1-(1-(3-((5-clo-4-(1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperidin-4-yl)pyrolidin-3-ol

43

(S)-1-(1-(3-((5-clo-4-(6-metyl-1H-indol-3 -yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperidin-4-yl)pyrolidin-3-ol

44

(S)-1-(1-(3-((5-clo-4-(6-metoxy-1H-indol-3 -yl)pyrimidin-2-yl)amino)-3-
xyclopropylbenzyl)piperidin-4-yl)pyrolidin-3-ol

45

1-(3-((5-clo-4-(6-metyl-1 H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperidin-4-ol

46

(S)-5-clo-N-(3-xyclopropyl-5-((3-(dimetylamino)pyrolidin-1 -yl)metyl)phenyl)-4-
(6-metyl-1H-indol-3-yl)pyrimidin-2-amin

47

1-(4-(3~((5-clo-4-(6-flo-1 H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperazin-1-yl)-2-hydroxyetan-1-on

48

1-(4-(3-((5-clo-4-(6-metyl-1H-indol-3-yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperazin-1-yl)-2-hydroxyetan-1-on

49

2-(4-(3-((5-clo-4-(6-etyl-1H-indol-3 -yl)pyrimidin-2-yl)amino)-5-
xyclopropylbenzyl)piperazin-1-yl)etan-1-ol

51

1-(2-(3-((5-clo-4-(6-metyl-1H-indol-3 -yl)pyrimidin-2-yl)amino)-5-
xyclopropylphenoxy)etyl)piperidin-4-ol

53

(R)-2-(3-(3-((5-clo-4-(6-metyl-1H-indol-3 -yl)pyrimidin-2-yl)amino)-35-
xyclopropylphenoxy)pyrolidin-1-yl)etan-1-ol

54

2-(4-(3-((5-clo-4-(6-metyl-1H-indol-3 -yl)pyrimidin-2-yl)amino)-5-
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f | xyclopropylphenoxy)piperidin-1-yl)etan-1-ol

8. Hop chét theo diém bat ky trong sé cac didm tir 1 dén 6, trong do:
mdi R!, R3, R’ va R 1a hydro,
R? 1a hydro hodc halogen,
R* 14 nhém Ci-4 alkyl hodc halogen,
Y 12 lién két truc tiép, -CHa-, -O-, etylenoxy, hodc -C(=0)-, va
Z. ¢6 cong thuc bét ky dugc chon tr céc cdng thire tir 3 dén 5:

cong thirc 3

(R'9
N
V.

W—R8

N

cong thirc 4

(R
\V

|i/>W—R8

cong thue 5
(R'9);
/N

—_— W—R8

_/

trong d6, trong cac cong thirc tir 3 dén 5,

m3i V va W doc lap 1a N hoge CH, véi didu kién 1a it nhit mot trong s0 V va W
khong phéi 1a CH,

R8 dugce chon tir nhém gém c6 hydro, halogen, nhém Ci.4 alkyl mach thang hoic
mach nhéanh, nhém hydroxy Ci4 alkyl mach thing hodc mach nhanh, nhém hydroxy, -
NR!'R!2, nhém hydroxy Cis alkylcarbonyl mach thing hodc mach nhanh, nhém
heteroxycloalkyl, nhém heteroxycloalkyl dugc thé hydroxy, nhom halo Ci.4 alkyl mach
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thing hodc mach nhanh, va nhom Ci-4 alkoxy mach théng hodc mach nhénh,

mdi RM va R1? doc 14p 1a hydro, nhém Ci.4 alkyl mach thing hoic mach nhénh,
hoic nhom hydroxy Ci.4 alkyl mach thing hodc mach nhanh,

mdi RY ddc 14p 1a nhém Ci-4 alkyl mach thang hogc mach nhanh, nhém hydroxy
C1.4 alkyl mach thing hogc mach nhanh, hodc halogen,

pla sb nguyén nam trong khoang tir 0 dén 4, va

mdi s va t doc 14p 14 sb nguyén ndm trong khoang tlr 0 dén 5, voi diéu kién 1a R®
la hydro, hodc sd nguyén nam trong khoang tir 0 dén 4, voi didu kién 1a R® khong phai

1a hydro.
9. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 8, trong do:

Y 12 lién két truc tiép hodc -CHa-,

Z c6 cdng thic 4 hodc cong thiuc 5,

R3 14 hydro, nhom Ci.4 alkyl mach thing hozc mach nhanh, nhom hydroxy Ci-4
alkyl mach thang hodc mach nhanh, nhém heteroxycloalkyl hodc nhém heteroxycloalkyl
duogc thé hydroxy, va

mdi RY® ddc 14p 1a nhém Ci4 alkyl mach thang hodc mach nhanh, nhém hydroxy
C1-4 alkyl mach théng hodc mach nhanh, hoéc halogen.

10. Dugc phdm chita hop chét theo diém bét ky trong sé cac diém tir 1 dén 9 va chét

mang dugc dung.
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