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(57) Sang ché dé cap dén hop chat co cong thue (I), hodc mudi dugc dung cua né hiru ich

dé str dung trong diéu tri bénh hoic rdi loan do trung gian PRC2 (Polycomb Repressive

Complex 2):
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trong do R, R?, R%, R*, R%, va n la nhu duoc xdc dinh trong ban m6 ta. Sang ché ciing dé
cap dén dugc pham va t6 hop chira hop chat nay.
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Linh vie k§ thuit dwoc dé cap

Sang ché dé cap dén cac hop chét triazolopyrimidin, dugc phdm va t hop chira

cac hop chét nay.
Tinh trang ky thuit ciia sdng ché

Céc protein nhém polycomb (PcG) 14 cic enzym bién ddi chdt nhifm sic,
chung bi r6i loan diéu hoa trong nhidu bénh ung thu & ngudi. Phirc kim ham polycomb
2 (PRC2), bao gébm SUZ12 (chét trc ché zeste 12), EED (phat trién ngoai bi phoi) va
tiéu don vi xuc tic, EZH2 (cht ting cudng chét twong ddng zeste 2), kim him céc gen
bing cach metyl hoa lysin 27 cua histon H3 cta 16i (H3K27me3) tai va xung quanh
viing promoto ctia cic gen dich. PRC2 14 thanh phén quan trong cia bd may té bao co
lién quan dén sy didu hoa ngoai di truyén clia qué trinh phién ma gen va c¢6 chic ning
quan trong trong su phat trién va biét hoa va tai tao mo. Mic du EZH?2 1a tiéu don vi
xtic tic, PRC2 doi hi it nhét 1a EED va SUZ12 cho hoat tinh metyltransferaza cia no.
EED, SUZ12 va EZH2 biéu hién qua muc trong nhiéu bénh ung thu, bao gom nhung
khéng chi gi6i han & bénh ung thw vii, bénh ung thu tuyén tién liét, bénh ung thu biéu
md té bao gan va v.v. EZH2 kich hoat cic dot bién duoc xac dinh & cac bénh nhan
méc DLBCL (u lympho té bio B 16n lan toa) va cac bénh nhan méc FL (u lympho thé
nang). Su trc ché hoat tinh metyltransferaza cia PRC2 do céc hop chét canh tranh véi
ddng yéu t& S-adenosyl methionin (SAM) & bénh DLBCL d4o ngugc qué trinh metyl
héa H3K27, tai kich hoat su biéu hién cta céc gen dich va uc ché su tdng trudong/su
tang sinh khdi u. Vi vay, PRC2 tao ra dich dugc 1y dbi v6i bénh DLBCL va céc bénh
ung thu khéc. Cu thé 13, ton tai nhu ciu dbi v&i cac phan tir nhd e ché hoat tinh cua
PRC2. Sang ché dap tmg nhu cu nay. Cong bd don sang ché qudc t& s6 WO
03/044021 boc 16 hop chét hiru ich trong didu tri ung thu thong qua didu bién
intolokin-1 va nhén t6 o gy hoai tir khéi u. Cong bd don sang ché quéc t& sé6 WO
2014/144747 boc 16 hop chét 1am chit tc ché hoat tinh ciia PCR2 thong qua viéc
nhim dich tiéu phin EZH2.

Ban chit ky thuit ciia sing ché


cvh140
Textbox
nhiều bệnh ưng thư, bao gồm nhưng
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Muc dich ctia sang ché 13 d xut hop chit ¢ cong thirc (I):

(R%), \PO
R* N H
]Q )
N R
r3
L)
N—N

@

trong d6 R, R% R®, RY, R, va n 1 nhu duogc dinh nghia ¢ diy, bao gém cac
chét déng phan l4p thé, cac tautome, cac mudi dugc dung, cic chit da hinh, hodc cac

solvat ctia né, hitu ich dé diéu tri cac bénh hosc cac rdi loan do trung gian PRC2.

Séang ché ciing d& xut cac quy trinh va chat trung gian dé diéu ché cac hop chét

theo séng ché.

Sang ché cling d& xuét cic dugc phdm chira it nhit mot trong sb cac hop chit
theo sdng ché va it nhit mot chit mang, chit pha lodng hodc td dugc duge dung.
Dugc phim nay c6 thé con chira it nhdt mot chét didu tri bd sung. Pugc quan tam dic
biét 14 cac chit diéu tri bd sung duogc chon tir: chét chéng ung thu, chit didu bién mién
dich, chat chdng di tng, chit chdng budn nén (hay chét chéng nén), thude giam dau,

chat bao vé té bao khac, va cac t6 hop cta chung,.

Céc hop chit theo sang ché c6 thé duoc st dung trong diéu tri cdc bénh hoac

céc r6i loan do trung gian EED v/hodc PRC2.
Céc hop chét theo sang ché c6 thé duge s dung trong tri liéu.

Céc hop chit theo sang ché c6 thé dugc st dung dé san xuét thudc dé didu tri

céc bénh hoic céc rbi loan do trung gian EED va/hodc PRC2.

Sang ché d& xuét phuong phap dé diéu tri bénh hoic rbi loan do trung gian
EED vi/hodc PRC2, bao gdm buée ding cho bénh nhén c6 nhu ciu luong ¢6 hiéu qua
diéu trj bénh cta chét diéu tri thir nht tuy ¥ v6i chét didu tri thtr hai, trong d6 chat
diéu tri tht nhit nay 1 hop chit theo sang ché va chat didu tri thit hai 12 mot loai chat

dieu tri khac.
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Vi du v& cac bénh hodc cac rdi loan do trung gian EED va/hoic PRC2 bao
gdm, nhung khong chi gi6i han &, u lympho t& bao B 16n lan téa (DLBCL), u lympho
thé nang, céc bénh u lympho khéc, bénh bach ciu, bénh da u tiy, bénh u trung biéu
mo, bénh ung thu da day, u hinh que 4c tinh, bénh ung thu biéu mé t& bao gan, bénh
ung thu tuyén tién liét, bénh ung thu bidu mé v, bénh ung thu dudng mat va tii mat,
bénh ung thu biéu moé bang quang, u ndo bao gdm u nguyén bao than kinh, u bao soi
than kinh, u than kinh dém, u nguyén bao dém va u bao hinh sao, bénh ung thu ¢b tir
cung, bénh ung thu rudt két, u hic t6, bénh ung thu ndi mac tir cung, bénh ung thu
thuc quan, bénh ung thu dau va cb, bénh ung thu phéi, bénh ung thu biéu m6 vom
hong, bénh ung thu buéng tring, bénh ung thu tuyén tuy, bénh ung thu biéu mé té bao
than, bénh ung thu biéu truc tring, bénh ung thu tuyén giap, u tuyén can giap, u tir
cung, va sacdm md mém nhu sacém co vin (RMS), sacom Kaposi, sacom khép

xuong, sacom xuong va sacdm Ewing.

Sang ché mo ta phuong phap dé diéu tri bénh hoic réi loan do trung gian EED
va/hodc PRC2, bao gém budce ding cho bénh nhan cé nhu ciu luong c6 hi€u qua diéu
tri bénh cta chét diéu tri thir nht tiy y véi chit didu tri thi hai, trong d6 chét didu tri
thir nhét 1a chat e ché EED va chét didu trj tht hai 1a mot loai chét didu trj khac;
trong d6 bénh hoac r6i loan nay dugc chon tr u lympho t€ bao B 16n lan tda
(DLBCL), u lympho thé nang, cac bénh u lympho khac, bénh bach ciu, bénh da u tay,
bénh ung thu da day, u hinh que 4c tinh, va bénh ung thu biéu mé té bao gan.

Céc hop chét theo sang ché c6 thé dugc sir dung mot minh, két hop véi cac hop
chét khac theo séng éhé, hodc két hop véi mot hogic nhiéu, t5t hon 14 mot dén hai chit

khac, ddng thoi hoic lién tuc.

Céc ddc di€m va loi ich khic clia sang ché s& trd nén rd rang qua phan moé ta

chi tiét sang ché va yéu cdu bao ho sau day.
MBO ta chi tiét sing ché
I. C4c hop chét

Theo khia canh tht nht, séng ché dé xuét, trong s6 nhiéu hop chét, hop chét c6
cong thue (I):



)

hodc mudi duoc dung cta no, trong do:

==== 14 lién két don hoic lién két doi;

R'vaR® doc lap 1a H hodc halogen;

R? doc lap duoc chon tir: halogen, phenyl, va heteroaryl 5 dén 6 canh chua cac
nguyén tir cacbon va 1 dén 4 nguyén tir khac loai dugce chon tir N, NR? O, va S(0),;
trong d6 phenyl va heteroaryl di néu dugc thé bang 0 dén 3 R**,;

mdi R** dc 1ap duge chon tir: halogen, CN, -(0)n-(C1-Cy alkyl duge thé bing
0 dén 1 R*®), C,-Cg haloalkyl, C,-Cs haloalkoxy, R*C, -OR’C, -C(=0)R*>, NR*ER¥, -
C(=0)NR*R*F, -NHC(=0)R?®", -S(=0),R°", -S(=0),NR**R*F,
-NHS(=0),(C;-C, alkyl), va -CR*“R*ER*C,

R® doc lap dugc chon tir OH, NR°R!, C;-C, alkoxy, -C(=O)NR'R’,
-S(=0),(C,-C4 alkyl), -NHC(=0)(C;-C4 alkyl), va heteroxycloalkyl 5 dén 6 canh chira
céc nguyén tlr cacbon va 1 dén 2 nguyén tir khac loai dugc chon tir N, NR? O, va
S(O),; trong d6 heteroxycloalkyl d4 néu dugc thé biang 0 dén 2 R%;

mdi R*¢ ddc 1ap duge chon tir: C;5-Cg xycloalkyl, phenyl, va di vong 4 dén 7
canh chtta céc nguyén tir cacbon va 1 dén 4 nguyén tir khac loai duoc chon tir N, NR?,
0, va S(0),; trong @6 mdi gbc dugc thé bing 0 dén 2 RS;

mbi R* doc 1ap dwoc chon tir: C;-Cy4 alkyl va R3S,

R*® va R 13, tai mdi 1An xudt hién, doc lap duoc chon tr: H va
Cl-C4 alky 1;

mdi R* doc 1ap dugc chon tir: H va C,-C4alkyl duoc thé béng 0 dén 1 RY,

R* doc 1ap dugc chon tir: H, halogen va C,-C, alkyl;
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R® doc 14p dugc chon tir OH va C;-C, alkyl;

mdi R* doc 1ap dugce chon tir: H, -0, C,-C, alkyl dugc thé bang 0 dén 1 R®, -
C(=O)H, -C(=0)(C,-C4 alkyl), -CO,(C,-C4alkyl), C5-C¢ xycloalkyl, va benzyl;

R® doc lap duoc chon tir: halogen, OH va C;-C, alkoxy;

mdi R® ddc lap duwoc chon ti: =0, halogen, OH, C;-C; alkyl,
C,-C4haloalkyl, C,-C4alkoxy, va C;-C, haloalkoxy;

R? doc 1ap duge chon tir: OH va NR°RY;

R® va Rf 13 tai mdi l4n xuét hién, doc 1ap dugc chon tir: H va
Cl-C4 alkyl,

mdi p ddc lap duoc chon tir 0, 1 va 2; va

m va n la, tai moi lan xuat hién, doc 14p duge chon tir 0 va 1.

Theo khia canh khéc, séng ché dé xuét hop chit c6 cong thuc (IA):

5
R )n\/\O
R4 N ll:ll
N R
R3
L)
N—N

(1)

hodc mudi dugc dung ctia nd, nam trong pham vi cta khia canh thtr nhit; trong
do:

R' va R? doc 1ap 1a H hodc halogen;

R? doc 1ap dugc chon tur: halogen, phenyl, va heteroaryl 5 dén 6 canh chtta cac
nguyén tir cacbon va 1 dn 4 nguyén tir khic loai dwoc chon tir N, NR? O, va S(O)p;

trong d6 phenyl va heteroaryl d& néu duoc thé bing 0 dén 3 R*;
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m&i R* doc 1ap dugc chon tir: halogen, CN, -(O),-(C;-Cs alkyl dugc thé bing
0 dén 1 R’®), C,-Cg haloalkyl, C;-Cg haloalkoxy, R*C, -OR’C, -C(=0)R*>, NR3ER¥F, -
C(=O)NR*R*F, -NHC(=0)R?®", -S(=0),R°P, -S(=0),NR*R*F,
-NHS(=0),(C;-C4 alkyl), va -CR*“R3ER3C;

R® doc lap dugc chon ti: OH, NRR, C,-C, alkoxy, -C(=O)NR°R,
-S(=0),(C,-C4 alkyl), -NHC(=0)(C;-C, alkyl), va heteroxycloalkyl 5 dén 6 canh chua
cic nguyén tir cacbon va 1 dén 2 nguyén tir khac loai dugc chon tir N, NR? O, va

S(O),; trong d6 heteroxycloalkyl d néu duoc thé bing 0 dén 2 R;

mdi R* ddc 1ap duoc chon tir: C;5-Cg xycloalkyl, phenyl, va di vong 4 dén 7
canh chira c4c nguyén tir cacbon va 1 dén 4 nguyén tir khac loai duoc chon tir N, NR?,

0, va S(0),; trong d6 mdi gbc duoc thé biang 0 dén 2 RS;
mdi R*® doc 1ap dugc chon tir: C;-C4alkyl va R,

R*® va R¥ Ia, tai mdi 1An xuit hién, doc lap dugc chon ti: H va
CI-C4 alkyl,

mdi R*F doc 1ap dugce chon tir: H va C,-C,alkyl dugc thé béng 0dén 1 RY,
R* doc 1ap dugc chon tir: H, halogen va C,-C, alkyl;
R’ doc lap 1a C,-C; alkyl;

mdi R* doc 1ap duge chon ti: H, -0, C;-C, alkyl dugc thé bing 0 dén 1 R, -
C(=O)H, -C(=0)(C;-C4 alkyl), -CO,(C;-C4alkyl), C3-C¢ xycloalkyl, va benzyl;

R doc 1ap dugc chon tir: halogen, OH va C;-C, alkoxy;

mdi R°® doc lap duoc chon tir =0, halogen, OH, C;-C, alkyl,
C,-C4haloalkyl, C;-C,4alkoxy, va C;-C,4haloalkoxy;

R doc 1ap dugce chon tir: OH va NR°RY;

R® vi R' 13, tai mdi 1in xult hién, doc l4p dugc chon tir H va
C;-C4alkyl;

mdi p doc lap duoc chon tir 0, 1 va 2; va

m va n 13, tai moi 1an xuat hién, doc 14p dugc chon tir 0 va 1.
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Theo khia canh th® hai, sang ché bao gém hop chét c6 cong thuc (I) hoac (IA),

hodc mudi dugc dung ciia n, nam trong pham vi ctia khia canh thit nhat; trong do:

mdi R* doc 1ap duge chon tir: halogen, CN, -(0)y-(C1-Cy4 alkyl dugc thé bing
0 dn 1 R’®), C;-C, haloalkyl, C;-C4 haloalkoxy, RS, -C(=0)R*®, NR¥*R¥,
-CEO)NR*RY,  -S(=0O),R®,  -S(=0),NHR¥, -NHS(=0),(C;-C; alkyl),

|
VavaVs

(C1-C; alkyl)
-O-C5-Cg xycloalkyl, va ;
R* doc 1ap duge chon tir: H, -0, C;-Cy4 alkyl duoc thé b%lng 0 dén 1 R®,
-C(=0)H, -C(=0)(C,-C4 alkyl), -CO,(C;-C, alkyl), va C3-Csxycloalkyl;
R*1a H;
m doc 1ap dugc chontir 0 va 1; va

nlao.

Theo khia canh thir ba, sang ché bao gdm hop chét c6 cong thic (I) hodc (TA),
hodc mudi duge dung ctia n6, ndm trong pham vi ctia khia canh tht nhat hodc th hai;

trong do:
R' doc 14p 1a H hogic F;
R*1aH; va
R’ doc 1ap duoc chon tir: phenyl va heteroaryl 6 canh chira cdc nguyén tir

cacbon va 1 dén 2 nguyén tir khac loai dugc chon tir N va NR?; trong do phenyl va
heteroaryl da néu dugc thé bang 0 dén 3 R*.

Theo khia canh thit tu, sang ché bao gdm hop chit ¢6 cong thic (I) hoic (IA),
hodc mudi duoc dung cta nd, nim trong pham vi cta khia canh bt ky trong s6 cac

khia canh thit nhét, thir hai va th ba; trong d6:

R’ doc lap dugc chon tir: phenyl, pyridyl, pyrimidyl, pyridazinyl va pyrazinyl;

trong d6 mdi gdc duge thé bang 0 dén 3 R**.
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Theo khia canh tht nim, sing ché bao gdm hop chit c6 cong thuc (I) hodc
(TA), hoc mudi duge dung cua no, niam trong pham vi clia khia canh bAt ky trong s6

céc khia canh tir tht nhit dén thir tu, trong do:

R? doc lap dugc chon tir:

Y 0
/\/ ! K%\/ ! Va I\N"\/
(R%)2 (R%)o2 (R,

Theo khia canh thit sau, sang ché bao gdm hop chét ¢o cong thuc (I) hoac (IA),
hozc mudi duge dung ctia né, ndm trong pham vi cua khia canh bét ky trong sb cac

khia canh tir thir nhit dén thtr ndm, trong do:

R} ddc lap dugc chon tir:

SRR GRS
R

0-2' R, (R¥), * va N (R30

y

mdi R* doc lap duge chon tir: halogen, CN, -(0),-(C;-Cy alkyl dugc thé béng
0 dn 1 RP), C-C; haloalkyl, C,-C; haloalkoxy, -C(=O)NH,,
-C(=0)NH(C;-C; alkyl), -C(=0)N(C;-C4 alkyl),, -C(=0)N(C;-Cy alkyl)(CH,),N(C;-C4
alkyl);, -CH,NHC(=0)(C;-C4 alkyl), -S(=0),R*", -S(=0),NH(C;-C, alkyl dugc thé
béng 0 dén 1 OH), -NHS(=0),(C;-C, alkyl), NH,, -NH(C;-C; alkyl), -N(C,-C, alkyl),,
C;-Cexycloalkyl,

‘ N~ (C4-C4 alkyl)q. E’S‘N
S o, 417 N
\)/( Jo-1 , 3 l\o , I\/\(C1-C4 alkyl)o.2

C’/\IJ)\}V\(CrCzalkyl)' é{f‘i& | ?\[/(O, O/\D,
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A " X
[ j [ TGkl { j [ 3
oo s” N
R® ‘ e
va ;

R*® doc l1ap duoc chon tir: OH, NH,, NH(C,-C, alkyl), N(C,-C, alkyl),,

(halo)g,

C]~C4 alkoxy, -C(=O)N(C1-C4 alkyl)z, -S(=O)2(C1-C4 alkyl),

[Nj [N
N ’ Nlo
R R
va ;

RP doc 14p duge chon tir: C;-Cy alkyl va 1H-piperidin-4-yl; va

mdi R* doc 1ap dugc chon t: H, C-C;, alkyl, -C(=O)H,
_C(=0)(C;-C, alkyl), va -CO,(C,-C, alkyl).

Theo khia canh thit bay, sang ché bao gdbm hop chit c¢6 cong thic (1) hodc (IA),
hodc mudi dugce dung ctia né, nim trong pham vi ciia khia canh bat ky trong sb cac

khia canh tir th nhit dén tht sau, trong do:

R? doc 14p duoc chon tir:

I 7
K;\’ C N
(R¥*), Va (R¥*)o,

-10-
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mdi R** doc 1ap duge chon tir: halogen, CN, -(0),-(C,-Cy4 alkyl duoc thé béng
0 dn 1 R®, C-C; haloalkyl, C;-C; haloalkoxy, -C(=O)NH,,
-C(=0)NH(C,-C4 alkyl), -C(=O)N(C,-C, alkyl),, -C(=O)N(C;-C4 alkyl)(CH,),N(C;-C4
alkyl);, -CH,NHC(=0)(C,-C4 alkyl), -S(=0),(C;-C4 alkyl), NH,, NH(C,-C,4 alkyl),

N(C;-C4 alkyl),, C5-Cq xycloalkyl,
-\ (C4-C4 alkyl)., és\
fu ¥y i
) (OH). St/
(! o 3 ~0 , I\/\(01-04 alkyl)gp

0 0 !

A A v v v
N I{J (e} N N\I lil :N
[ L [ T [ j [ ;—(c1-c4 alkylo., E j 3
N o » N , Til ! (0] ! ’ N
R Ra Re ke
va ;

X L X,
° D i NK/O’O Q\Ra’

S

b

RE doc lap dugec chon ti: OH, N(C,-C, alkyl),, C;-C; alkoxy,

U
|

N

I:>\(ha|°)o-2 : [Ej |

-C(EOIN(Ci-Cy  alkyl)y, -S(=0)(Ci-C4 alkyl), va

[?'QN
o
Re .
s va
mdi R* doc lgp dwoc chon trr H, C-C, alkyl, -C(=O)H,
_C(=0)(C;-Cyalkyl), va -CO(C,-Cyalkyl).

Theo khia canh thit tim, sang ché bao gdm hop chét c6 cong thirc (I) hodc I1A),
hoic mudi duge dung cta né, nim trong pham vi cta khia canh bat ky trong sb cac

khia canh tir thir nhit dén thir bay, trong do:

-11-
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m&i R* doc lap duge chon tir: F, Cl, CH,, -CH,OH, CH,F, CHF,, CFs, CN, -
OCHj;, -OCH,CH;, -OCH(CH;),, -OCHF,, -C(=O)N(CHs),, -CH,NHC(=0)CHs,

Fey (0O

-S(=0),CHj3, NH,, xyclopropyl,

Theo khia canh thtt chin, sang ché dé xuit hop chét ¢ cong thic (IA-1):

(IA-1)

hodc muodi dugc dung cua nd, ndm trong pham vi cua khia canh bat ky trong s6

cac khia canh trén; trong do:
R' doc 1ap 1a H hoic F; va

R34 doc 1ap dugc chon tu: F, CH;, -CH,OH, CH,F, CHF,, CF;, va
-OCH;.

Theo khia canh thit mudi, séng ché bao gdm hop chit c6 cong thirc (I) hodc
(IA), hoic mubi duge dung cta nd, nim trong pham vi cua khia canh thir nhit hodc

thr hai; trong do:
R' doc 1ap 1a H hoic F;

R? 1A H;

-12-
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R’ ddc 1ap 14 heteroaryl 5 canh chita cac nguyén tir cacbon va 1 dén 4 nguyén
tr khéc loai duge chon tir N, NR?, O, va S(O),; trong d6 heteroaryl di néu duogc thé
bing 0 dén 3 R*; va

R* doc lap dugc chon tir: H, C,-C4 alkyl dugc thé bing 0 dén 1 R,
-C(=0)H, -C(=0)(C,-C4 alkyl), -CO,(C;-C4 alkyl), C5-Cg xycloalkyl, va benzyl.

Theo khia canh thit mudi mét, sang ché bao gdm hop chét ¢6 cong thuac (I)
hodc (IA), hoic mubi dugc dung cta nd, nim trong pham vi cta khia canh bAt ky

trong s6 céac khia canh thir nhét, thi hai va thit muoi; trong do:

R? doc lap duoc chon tir:

B AR \ \
P N \’\\ 0-2 Y A o 3A
N Ly vy Y %™
\ N l\ } N )
R . ~ o . S
b R b N b > Va

Theo khia canh khéc, sing ché bao gdm hop chét c6 cOng thuc (I) hodc (TA),
hodc mudi dugc dung clia n6, ndm trong pham vi cia khia canh bét ky trong s6 cac

khia canh thir nhét, thtt hai va the mudi; trong do:

R? doc lap duoc chon tir:

52,

R Ro2 ) \
RS N (ROA ’ M (R y
N\N) |\’\/\( Jo-2 E’»}( Jo-3
R? N~g s

Theo khia canh thtt mudi hai, sang ché bao gdm hop chét c6 cong thirc (1),
(IA), hoic (IA-1), hoic mudi dugc dung cia no, ndm trong pham vi ctia khia canh bét

ky trong sb céc khia canh trén, trong do:

R'IAF.
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Theo khia canh thr muoi ba, sang ché dé xuat hop chat dugc chon tir cac vi du
dugc minh hoa hodc muoi dugc dung cla nod, bao gom tat ca cac hop chat theo cac vi

du tir 1 dén 245.

Theo khia canh thir mudi bén, sang ché d& xuét hop chét duoc chon tir:

F
N_ NH
T 0
\ \ )
N’N\ N-N
F

hodc mudi duge dung cuia né.

Theo phuong an khac, sang ché dé xuét hop chét theo vi du 1 hodc mubi duge
dung ctia né, trong d6 hop chét nay 1a 8-(1,3-dimetyl-1H-pyrazol-5-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin.

Theo phuong 4n khac, sang ché d& xuét hop chét theo vi du 1, trong d6 hop
chit nay Ia 8-(1,3-dimetyl-1H-pyrazol-5-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin.

Theo phuong 4n khac, siang ché dé xudt hop chét theo vi du 2 hodc mudi duogc
dung clia né, trong d6 hop chét nay 1a N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-metylpyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin.
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Theo phuong 4n khéc, sang ché dé xuét hop chit theo vi du 2, trong d6 hop
chit nay Ia N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin.

Theo phwong én khéc, sing ché @& xuét hop chit theo vi du 5 hodc mudi duogc
dung ctia no, trong d6 hop chit nay 1a N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(6-metoxy-4-metylpyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin.

Theo phuong 4n khéc, sang ché dé xudt hop chét theo vi du 5, trong dé hop
chét nay 1a N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-metoxy-4-metylpyridin-
3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin.

Theo phuong én khéc, sang ché @& xuét hop chit theo vi du 8 hodc mudi duoc
dung ctia né, trong d6 hop chat nay 1a 8-(2-xyclopropyl-4-metylpyrimidin-5-y1)-N-((5-
flo-2,3-dihydrobenzofuran-4-yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin.

Theo phuong 4n khéc, sang ché dé xuét hop chit theo vi du 8, trong do hop
chét nay la 8-(2-xyclopropyl-4-metylpyrimidin-5-y1)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin.

Theo phuong 4n khac, sang ché dé xuit hop chét theo vi du 207 hodc mubi
dugc dung cta né, trong d6 hop chit nay 1a N-((5-flobenzofuran-4-yl)metyl)-8-(2-
metylpyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin.

Theo phuong 4n khéc, sang ché dé xuit hop chét theo vi du 207, trong dé hop
chét nay la N-((5-flobenzofuran-4-yl)metyl)-8-(2-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin.

Theo phuong 4n khic, séng ché d& xudt hop chét theo vi du 233 hoic mubi
duoc dung cta nd, trong d6 hop chét nay 13 N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-8-(4-metyl-1H-imidazol-1-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin.

Theo phuong 4n khac, sang ché dé& xuit hop chit theo vi du 233, trong d6 hop
chit nay 1a N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-metyl-1H-imidazol-1-
yD)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin.
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Theo khia canh khéc, sang ché dé xuit hop chét hoic mubi duoc dung cua né,
duogc chon tir danh séch tip hop con bat ky gdm cac hop chét ndm trong pham vi cua
khia canh thlr muoi ba.

Theo phuong 4n khéc, sang ché dé xuét hop chét hoic mudi duge dung cua no,
nam trong pham vi ctia khia canh bat ky trong sé céc khia canh tir thtt nhit dén thir
bay, trong dé:

CH3
Y

(R34 7
R? doc lap 1a s va
méi R™ doc lgp dugec chon ti: C-C, alkyl, C,-C; alkoxy,
C,-C4 haloalkoxy, -CON(C;-C,4 alkyl),, -S(=0),(C,-C,4 alkyl), va Cs-Cg xycloalkyl.

Theo phuong 4n khéc, sang ché dé xuat hgp chat hodc mudi duge dung cua no,

nam trong pham vi ciia khia canh bét ky trong sb cac khia canh tir thit nhét dén thir

bdy, trong do:
CH,
Y
3 an a1 (R¥)q.1 < .
R’ ddc lap 1a ;va

mdi R* ddc 1ap dugc chon tir: CH;, OCH;, -CON(CH;),, -S(=0),(CH;), vi
xyclopropyl.

Theo phuong 4n khéc, sang ché d& xuét hop chit hoic mudi dugc dung ctia no,
nim trong pham vi ciia khia canh bét ky trong s6 cac khia canh tir thit nhét dén thir
bay, trong dé:

8 8
(R4 7 CHj

R? doc lap 1a ;va
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mdi R** doc lap dugc chon tu: C;-C,4 alkoxy, C;-C, haloalkoxy, va
-O-C5-Cg xycloalkyl.

Theo phuong 4n khéc, sang ché dé xuit hop chat hoic mubi dwoc dung cia nd,
nim trong pham vi cia khia canh bit ky trong sb cac khia canh tir tht nht dén tht
bay, trong do:

N\i‘

(R¥*)g.4 7 CHj

R’ doc lap 1a ;Va
mdi R* doc 1ap dugc chon tir: OCH;, OCH,CH;, -OCHF,, va
-O-xyclopropyl.

Theo phuong 4n khac, sang ché dé xuét hop chit hoic mudi duoc dung cia né,
nam trong pham vi ciia khia canh bit ky trong sb cac khia canh tir thir nht dén tht
bay, trong do:

N

I\ﬁi

(R34 Za

R’ doc lap 1a ; VA
mdi R** doc lap dugc chon tu: C;-C, alkoxy, C;-C, haloalkoxy, va
-0-C;-Cg xycloalkyl.

Theo phuong 4n khéc, sang ché dé xuat hop chét hodc mudi duge dung cua nd,
nam trong pham vi ctia khia canh bat ky trong sé cac khia canh tir tha nhit dén tha

sau, trong do:

R? doc 1ap 1a :va
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mdi R** doc lap dugc chon tir: halogen, CN, C;-C, alkyl, C;-C, alkoxy,
C,-C4haloalkyl, C;-C4haloalkoxy, N(C,-C, alkyl),, va C3-C¢ xycloalkyl.

Theo phuong &n khéc, sang ché dé xuat hgp chat hoic mubi duoc dung cua no,

nim trong pham vi ctia khia canh bét ky trong sb cac khia canh tir tht nhét dén thar

oy
X
(R%)o.2

.
b

sdu, trong do:

R? doc lap 1a

mdi R¥*  doc lap duoc  chon  tir halogen, CN,
-(0)m-(C1-C4 alkyl dugc thé bang 0 dén 1 R*®), C,-C, haloalkyl, C;-C, haloalkoxy,
C(=0)NH,, -S(=0),R*, -S(=0),NH(C;-C; alkyl duoc thé bing 0 dén 1 OH), -

|
] [VaVaVs

wuv /\
G\l)\(CrCzalkyl) o U‘H
NHS(=0),(C,-C4 alkyl), ’ va
P ~
0Z >N
K/N\crc4 alkyl

R® doc 1ap dwoc chon tir OH, NH, N(C-C; alkyl), va
-S(=0),(C,-C4 alkyl); va

R¥* doc 1ap dugc chon tir: C;-C4 alkyl va 1H-piperidin-4-yl.

Theo khia canh khéc, sang ché bao gdm hop chit c¢6 cong thirc (IA), hodc mubi
duoc dung ctia né, nim trong pham vi ctia khia canh bit ky trong s6 céc khia canh thir

nhét, thit hai, thr mudi va thir mudi mot; trong do:

\

NV

1 (R0 \
1.0 ﬁ’\A(R3A)o-2
3 ( I
R’ d6c lap dugce chon tir: va :
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Theo khia canh khéc, sang ché bao gdm hop chit c6 cong thirc (IA), hogc mudi
duoc dung cia no, ndm trong pham vi ctia khia canh bét ky trong sd cac khia canh thit

nhét, tht hai, th@ mudi va tht muoi mot; trong do:

\

oY

\

~

(R

2

X

N\

2=

Y

n-Z

R> doc lap 1a

b

~
X

mdi R doc 1dp dugc chon tir C-C4 alkyl, C;-C; alkoxy,
C;-C4haloalkyl, va C,-C, haloalkoxy;

R* doc lap duogc chon tir: H, C;-C4 alkyl dwogc thé bing 0 dén 1 R® va
C3-Cg xycloalkyl; va

R® doc lap dugc chon tir: OH va C,-C, alkoxy.

Theo phuong 4n khéc, cac hop chét theo sang ché c6 gia tri IC50 < 5uM, str
dung céc thtr nghiém gén két EED Alphascreen, LC-MS va/hogic ELISA dugc boc 16 &
day, t6t hon 13, gia tri IC5( < 1uM, t6t hon nita 13, gi4 tri IC50 < 0,5uM, tham chi tt

hon nfta 13, gié tri IC50 < 0,1uM.

II. Cac phuong an khéc

Theo phuong 4n khéc, séng ché dé xudt ché phim chira it nhit mot trong sb céc
hop chit theo sang ché hoic mubdi duoc dung cta nd.

Theo phuong 4n khac, sang ché dé& xuit dugc phim chira it nhit mot trong sb
cac hop chét theo sang ché hoic mudi dugc dung cua né va it nhit mot chét mang,
chét pha lodng hodc ta dugc duoc dung.

Theo phuong 4n khic, sang ché dé xuit dugc phdm, chira luong c6 hiéu qua
diéu tri bénh cta it nhit mot trong sb céc hop chét theo sang ché hoic mubi dugc dung

clia nd va it nhit mot chit mang, chét pha lodng hodc t4 dugce dugc dung.
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Dugc phdm nay hitu ich trong diéu tri cac bénh hodc cac réi loan do trung gian
EED va/hodc PRC2.

Theo phuong 4n khéc, séng ché dé xuét dugc phdm nhu duoc x4c dinh & trén

coOn chira chat dieu tri bo sung.

Theo phuong 4n khac, séng ché @ xuét quy trinh diéu ché hop chit theo sang

che.

Theo phuong an khéc, sang ché dé xuit chat trung gian dé didu ché hop chét

theo sang ché.

Theo phuong 4n khac, sang ché dé xudt hop chét theo sang ché, dé su dung
trong tri liéu, mdt minh, hodc tly y két hop véi hop chét khac theo sang ché va/hoic it

nhét mot loai chét didu tri khéc.

Theo phuong 4n khéc, sing ché dé xuit hop chét theo sang ché dé sir dung
trong tri lidu, dé didu tri cac bénh hoic céc rdi loan do trung gian EED va/hodc PRC2,
mot minh, hodc tlly y két hop véi hgp chit khac theo sang ché va/hodc it nhat mot loai
chét diéu trj khac. |

Theo phwong 4n khéc, sang ché mb ta phuwong phap dé diéu tri bénh hoic rdi
loan do trung gian EED va/hodc PRC2, bao gém budc ding cho bénh nhan cin su
diéu tri nay luong c6 hidu qua didu tri bénh cua it nhit mot trong s6 cac hop chét theo
sang ché, mot minh, hodc tuy y két hop véi hop chéit khac theo sang ché va/hoic it

nhét mot loai chét diéu tri khéc.

Theo phuong 4n khéc, sang ché mé ta phuong phap dé didu tri bénh hoic rdi
loan do trung gian EED va/hoic PRC2, bao gdm bude diing cho bénh nhan ¢é nhu ciu
luong c6 hiéu qua diéu tri bénh ctia chat didu tri thir nhét va thit hai, trong d6 chit diéu
tri thir nhét 12 hop chét theo sang ché va chét diéu tri thir hai 12 mot loai chét didu tri
khéc.

Theo phuong an khéc, sang ché ciing md ta viée st dung hop chét theo sang
ché dé san xuét thudc dé didu tri bénh hodc rdi loan do trung gian EED va/hodc PRC2,
mdt minh, hodc tlty y két hop véi hop chit khac theo sang ché va/hodc it nhat mot loai

chét diéu tri khéc.
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Theo phuong 4n khic, sang ché dé xuit ché phdm duoc két hop ctia hop chét

theo sang ché va (cac) chét didu tri bd sung dé sir dung trong tri liéu.

Theo phuong 4n khéc, sang ché d& xuit td hop ciia hop chit theo sang ché va

(c4c) chét diéu tri bd sung dé sir dung ddng thoi hodic riéng bi€t trong tri liéu.

Theo phuong 4n khéc, sang ché dé xudt ché phdm dugc két hop ctia hop chit
theo sang ché va (c4c) chét didu tri bd sung dé sir dung ddng thdi, riéng biét hodc ndi
tiép trong diéu tri c4c bénh hoic céc rdi loan do trung gian EED va/hodc PRC2. Hop

chit nay c6 thé dugc dung nhu 13 duge phdm duge mé ta & day.

Vi du vé bénh hoic rdi loan do trung gian EED va/hoic PRC2 bao gdm, nhung
khong chi giéi han &, u lympho té bao B 16n lan téa (DLBCL), u lympho thé nang, cac
bénh u lympho khéc, bénh bach cu, bénh da u tiy, bénh u trung biéu mo, bénh ung
thu da day, u hinh que 4c tinh, bénh ung thu biéu mé té bao gan, bénh ung thu tuyén
tién liét, bénh ung thu biéu mé v, bénh ung thu duong mat va tii mat, bénh ung thu
biéu md bang quang, u nfo bao gdm u nguyén bao than kinh, u than kinh dém, u
nguyén bao dém va u bao hinh sao, bénh ung thu cb tir cung, bénh ung thu rudt két, u
hic t6, bénh ung thu ndi mac tir cung, bénh ung thu thyc quan, bénh ung thu dau va
cd, bénh ung thu phdi, bénh ung thu biéu mod vom hong, bénh ung thu buéng trimng,
bénh ung thu tuyén tuy, bénh ung thu biéu mé té bao than, bénh ung thu biéu truc
trang, bénh ung thu tuyén giap, u tuyén cin gidp, u t cung, va sacom mé mém duoc
chon tir sacom co van (RMS), sacom Kaposi, sacdm khép xuong, sacom xwong va

sacom Ewing.

Theo phuong 4n khéc, sang ché d& xuét phwong phép dé didu tri bénh hoic réi
loan do trung gian EED vd/hoic PRC2, bao gém bude ding cho bénh nhan ¢6 nhu ciu
lugng c6 hiéu qué diéu tri bénh ciia chét didu tri thir nhét thy y v6i chat didu tri thu
hai, trong d6 chét diéu tri thit nhét 14 chét e ché EED va chét didu tri tht hai 132 mét
loai chét diéu tri khéc; trong d6 bénh hoic rbi loan nay dugc chon tir u lympho té bao
B 16n lan téa (DLBCL), u lympho thé nang, cac bénh u lympho khéc, bénh bach cau,
bénh da u tiy, bénh ung thu da day, u hinh que 4c tinh, va bénh ung thu biéu mo té

bao gan.

Theo phwong 4n khac, chit diéu trji bd sung duge sir dung trong céc dugc pham

két hop hodc cac phuong phap két hop hodc cac cach sir dung két hop, duge chon tir
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mot hodc nhidu, tdt hon 13 tir mot dén ba, trong sb cac chit diéu tri sau: chit chéng
ung thu, chat diéu bién mién dich, chét chdng di ing, chit chéng budn non (hay chét

chong noén), thudc giam dau, chat bao vé té bao khac, va cac to hop cua chung.

Nhiéu phwong 4n khéc nhau (d dugc liét ké) theo sang ché dwoc md ta & day.
Céac dic diém duoc cu thé hoa trong moi phuong 4n s& duge thira nhéan 13 ¢6 thé duge
két hop véi cac dic diém duogc cu thé héa khac dé d& xuét cac phuong an khac nita cua
sang ché. Ciing nén hiéu ring, mdi yéu t6 riéng 1é ciia cic phuong 4n 1a phuong 4n
doc lap riéng cua nd.

Céc dic diém khac cla sang ché can trd nén ro rang trong qua trinh mo ta cac
phuong 4n vi du & trén dugc dua ra nham minh hoa sang ché va khong nhim muc dich

gi6i han sang che.

III. Céc dinh nghia

CAc thuat ngit chung duge sir dung trén day va dudi ddy nim trong ngit canh
ctia sang ché t6t hon 1a c6 ¥ nghia sau ddy, trir phi dugc chi dinh khéc, trong trudng
hop nhiéu thuat ngit chung hon dugc sir dung & bat ky dau, ching doc 14p v6i nhau, c6
thé dugc thay thé bang nhiéu dinh nghia cu thé hon hozc vin duy tri y nghia do, do d6

xé4c dinh cac phuong 4n chi tiét hon ciia sang ché.

Tét ca cac phuong phap duogc md ta & diy c6 thé dugc tién hanh theo thit tu
thich hop bat ky trir phi c6 quy dinh khac & ddy hoic trai nguoc rd rang khac theo ngir
canh. Viéc sir dung bit ky va tat ca vi du, hoic ngdn ngit vi du (vi du: “nhu 13”) duoc
d& xuit & day chi nhdim minh hoa rd hon sang ché va khong dit ra gi6i han 1én pham
vi cila sang ché néu khong dugc yéu ciu bao ho.

Thuét ngit biéu thi sb it va cac thuit ngir trong tu duge st dung trong ngit canh
ctia sang ché (dic biét trong ngit canh cia cac yéu cdu bao hd) can dugc hiéu 1 bao
gdm ca thuat ngit s6 it va sé nhiéu, trir phi ¢6 quy dinh khac & day hodc trai ngugc rd
rang theo ngft canh.

Nhu dugc st dung & ddy, thuat ngit “nguyén tir khac loai” ding dé chi cac

nguyén tir nito (N), oxy (O) hodc luu huynh (S), cu thé 13 nito hoic oxy.
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Trir phi c6 quy dinh khac, nguyén tir khéc loai bat ky c6 héa tri khong thoa méan

dugc gia dinh 14 chira cic nguyén tir hydro da dé thoa man hoa tri.

Nhu duge s dung ¢ ddy, céc thuat ngit “alkyl” dung dé chi gbc hydrocacbon
c6 cong thirc chung C,Hyy.i. Géc alkan nay c6 thé 1a thang hoic phan nhanh. Vi du,
thuat ngit “C;-C,, alkyl” hoic “C; dén Cy, alkyl” ding dé chi nhém béo hoa tri mot,
mach thing, hodic mach nhanh chita tir 1 dén 10 nguyeén tir cacbon (vi du, metyl, etyl,
n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, 1-metylbutyl, 2-
metylbutyl, 3-metylbutyl, neopentyl, 3,3-dimetylpropyl, hexyl, 2-metylpentyl, heptyl,

va tuong tu).

Thuét ngit “alkylen” ding dé chi nhém alkyl héa tri hai. Vi du, thuét ngitt “C;-
Cs alkylen” hodc “C, dén Cq alkylen” ding dé chi nhém béo héa tri hai, mach thing,
hodc phén nhénh chtra 1 dén 6 nguyén tir cacbon (vi du, metylen (-CH,-), etylen (-
CH,CH;-), n-propylen (-CH,CH,CH,-), iso-propylen (-CH(CH;)CH,-), n-butylen,
sec-butylen, iso-butylen, tert-butylen, n-pentylen, isopentylen, neopentylen, n-hexylen

va tuong tu).

Thuét ngit “alkoxy” dung dé chi alkyl dugc lién két véi oxy, cling c6 thé duoc
thé hién dudi dang —O-R hoic -OR, trong dé R 14 nhém alkyl. “C,-C¢ alkoxy” hoic
“C, dén Cs alkoxy” nham bao gém cac nhém Cy, Cy, C;, Cy, Cs, va Cq. Vi du vé céc
nhém alkoxy bao gdm, nhung khéng chi gi6i han &, metoxy, etoxy, propoxy (vi du,
n-propoxy va isopropoxy), va t-butoxy. Tuong tu, “alkylthio” hodc “thioalkoxy” 1a
nhom alkyl nhu dugc x4c dinh & trén chira s6 nguyén tir cacbon x4c dinh dugc gin

vao thong qua cau ndi lru huynh; vi du metyl-S- va etyl-S-.

“Halogen” hoic “halo” c6 thé 1a flo, clo, brom hoic iot (cac halogen duogc uu

tién lam phan tir thé 14 flo va clo).

“Haloalkyl” nhim bao gdm ca céc nhém hydrocacbon béo no mach nhénh va
mach théng cd sb nguyén tir cacbon xac dinh, dugc thé béng mdt hodc nhiéu halogen.
Vi du vé haloalkyl bao gém, nhung khoéng chi gidi han ¢, flometyl, diflometyl,
triflometyl, triclometyl, pentafloetyl, pentacloetyl, 2,2,2-trifloetyl, heptaflopropyl, va
heptaclopropyl. Vi du vé haloalkyl con bao gdm “floalkyl” duge cha dinh bao gbm ca
cac nhém hydrocacbon béo no mach nhanh va mach thing c¢6 sb nguyén ti cacbon xac

dinh, dugc thé bang mot hodc nhidu nguyén tir flo.
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“Haloalkoxy” 12 nhém haloalkyl nhu dugc dinh nghia & trén cé sb nguyén tir
cacbon x4c dinh dwoc gin vao thong qua ciu ndi oxy. Vi du, “C;-Cg haloalkoxy” hodc
“C; dén C4 haloalkoxy” 1a nhim bao gdm ca cic nhém C;, Cp, Cs, C4, Cs, va Cg
haloalkoxy. Vi du vé haloalkoxy bao gdm, nhung khéng chi gi6i han &, triflometoxy,
2,2,2-trifloetoxy, va pentaflotoxy. Tuong tu, “haloalkylthio” hodc “thiohaloalkoxy” 1a
nhém haloalkyl nhu dugce x4c dinh & trén c¢6 s nguyén tir cacbon xac dinh dugc gin

vao théng qua cau ndi lwu huynh; vi du triflometyl-S-, va pentafloetyl-S-.

Thuat ngit “oxo” hoic —C(0)- ding dé chi nhém cacbonyl. Vi du, keton,

aldehyt, hodc phé”ln cua nhom axit, este, amit, lacton, hodc lactam.

Thuét ngit “xycloalkyl” dung dé chi vong cacboxyclic khong thom ma 13 vong
duge hydro héa toan bd, bao gdm cac hé vong mono-, bi- hodc poly-xyclic. “C;-Cg
xycloalkyl” hay “C; dén Cy xycloalkyl” 12 nhim bao gém cac nhom C;, C4, Cs, Cq, C,
va Cg xycloalkyl. Vi du vé cc nhém xycloalkyl bao gdm, nhung khéng chi gi6i han 6,
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, va norbornyl.

Thuat ngit “aryl” ding dé chi cac gdc cacboxyclic thom 6 dén 10 canh chira hé
vong don (vi du, phenyl) hodc hé vong ngung tu (vi du, naphtalen). Nhém aryl dién
hinh 12 nhém phenyl.

Thuat ngit “benzyl”, nhu dugc sir dung & day, ding ¢ chi nhém metyl ma trén

d6 mot trong sb cac nguyén tir hydro dwgc thay thé bing nhém phenyl.

“Heteroxycloalkyl” nghia 1a xycloalkyl, nhu dugc dinh nghia trong don nay,
v6i didu kién 13 mot hodc nhiéu trong s6 céc cacbon trén vong quy dinh duoc thay thé
bang gbc duge chon tir -O-, -N=, -NR-, -C(0)-, -S-, -S(O) - va -S(0),-, trong d6 R 1a
hydro, C;4alkyl hodc nhém bao vé nito (vi du, cacbobenzyloxy, p-metoxybenzyl
cacbonyl, t-butoxycacbonyl, axetyl, benzoyl, benzyl, p-metoxy-benzyl, p-metoxy-
phenyl, 3,4-dimetoxybenzyl, va tuong tu). Vi du, heteroxycloalkyl 3 dén 8 canh bao
gdm epoxy, aziridinyl, azetidinyl, imidazolidinyl, pyrazolidinyl, tetrahydrofuranyl,
tetrahydrothienyl, tetrahydrothienyl 1,1-dioxit, oxazolidinyl, thiazolidinyl, pyrolidinyl,
pyrolidinyl-2-on, morpholino, piperazinyl, piperidinyl, piperidinylon, pyrazolidinyl,
hexahydropyrimidinyl, 1,4-dioxa-8-aza-spiro[4.5]dec-8-yl, thiomorpholino,
sulfanomorpholino, sulfonomorpholino, octahydropyrolo[3,2-b]pyrolyl, va tuong tu.
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Thuat ngit “di vong no mét phan” ding dé chi vong khéng thom duge hydro
héa mot phan va cé thé ton tai & dang vong don, vong bixyclic (bao gdm cac vong
ngung tu). Trir phi ¢6 quy dinh khac, di vong d néu néi chung 1 vong 5 dén 10 canh
chita tir 1 dén 3 nguyén tir khéac loai dugc chon tir -O-, -N=, -NR-, va -S-, (tét honlal
hodc 2 nguyén tir khac loai). Cac di vong no mot phan bao gdm céc nhém nhu
dihydrofuranyl, dihydrooxazolyl, dihydropyridinyl, imidazolinyl, 1H-
dihydroimidazolyl, 2H-pyranyl, 4H-pyranyl, 2H-cromenyl, oxazinyl va tuwong tu. Di
vong no mdt phan con bao gdm cac nhém trong d6 di vong nay duoc ngung tu voi
vong aryl hodc heteroaryl (vi du, 2,3-dihydrobenzofuranyl, indolinyl (hodc 2,3-
dihydroindolyl), 2,3-dihydrobenzothiophenyl, 2,3-dihydrobenzothiazolyl, 1,2,3,4-
tetrahydroquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl, 5,6,7,8-tetrahydropyrido[3,4-
b]pyrazinyl, va tuong tu).

Thu4t ngit “di vong no mdt phan hoic toan by” ding dé chi vong khong thom
hoac 1a dugc hydro héa mot phr:in hoic 13 duoc hydro hoa toan b va cb thé ton tai
dudi dang vong don, vong bixyclic (bao gdm cac vong ngung tu) hodc vong xodn. Trir
phi ¢6 quy dinh khéc, di vong ndy néi chung 13 vong 3 dén 12 canh chta tir 1 dén 3
nguyén tir khac loai (t6t hon 1a 1 hoic 2 nguyén tr khac loai) doc 1ap dugc chon tir luu
huynh, oxy va/hodc nito. Khi thuat ngit “di vong no mot phén hodc toan bg” dugc st
dung, thuit ngit nay nhim bao gdm “heteroxycloalkyl”, va “di vong no mét phin”. Vi
du v& cac vong xodn bao gdbm 2,6-diazaspiro[3.3]heptanyl, 3-azaspiro[5.5]undecanyl,

3,9-diazaspiro[5.5]undecanyl, va tuong tu.

Thuat ngit “heteroaryl” ding dé chi cc gbc thom chira it nhit mot nguyén tir
khéc loai (vi dy, oxy, luu huynh, nito hodc cac t hop ciia ching) nim trong hé vong
thom 5 dén 10 canh (vi du, pyrolyl, pyridyl, pyrazolyl, indolyl, indazolyl, thienyl,
furanyl, benzofuranyl, oxazolyl, isoxazolyl, imidazolyl, triazolyl, tetrazolyl, triazinyl,
pyrimidinyl, pyrazinyl, thiazolyl, purinyl, benzimidazolyl, quinolinyl, isoquinolinyl,
quinoxalinyl, benzopyranyl, benzothiophenyl, benzoimidazolyl, benzoxazolyl, 1H-
benzo[d][1,2,3]triazolyl, va twong tu.). Goc di thom c6 thé bao gdm hé vong don hodc
ngung tu. Vong heteroaryl don dién hinh 13 vong 5 dén 6 canh chira tir mot dén bén
nguyén tr khac loai doc lap dugc chon tir oxy, luu huynh va nito va hé vong
heteroaryl ngung tu dién hinh 13 h¢ vong 9 dén 10 canh chira tir mét dén bén nguyén

tir khéc loai doc 1ap duogc chon tir oxy, luu huynh va nito. HE vong heteroaryl ngung
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tu ¢6 thé bao gdm hai vong heteroaryl ngung tu ciing nhau hodc heteroaryl ngung tu

v6i aryl (vi du, phenyl).

Khi thuat ngit “dj vong” dugc st dung, né nhim bao gdm “heteroxycloalkyl”,
“di vong no mot phan hodc toan b§”, “di vong no mot phén”, “di vong no toan bo” va

“heteroaryl”.

Thuat ngit “ion d6i” duoc st dung dé mé ta cac loai tich dién 4m nhu clorua,
bromua, hydroxit, axetat, va sulfat hodc loai tich dién dwong nhu natri (Na+), kali

(K+), amoni (RyNHp,+, trong d6 n=0-4, m=0-4 va m+n =4) va tuong tu.

Khi vong ¢6 dau cham dugc sir dung nam trong ciu triic vong, n6 chi ra 13 ciu

trac vong nay c6 thé 1a no, no mt phan hoac khong no.

Nhu dugc dé cap dén & day, thuat ngit “dugc thé” nghia 13 it nhit mot nguyén
ttr hydro dugc thay thé bang nhém khong chura hydro, v6i didu kién 1a héa trj binh
thudng dugc duy tri va sy thay thé nay tao thanh hop chét dn dinh. Khi phan tir thé 13
keto (nghia 14, =0), thi 2 hydro trén nguyén tir niy dwoc thay thé. Cac phén tir thé keto
khong c6 mit trén céc gbc thom. Khi hé vong (vi dy, cacboxyclic hodc heteroxyclic)
da néu dugc thé bang nhém cacbonyl hoic lién két doi, né dugc chu dinh 13 nhém
cacbonyl hoic lién két d6i nay 1a mot phin cta (nghia 13, ndm trong) vong nay. Li€n
két d6i cua vong, nhu duge st dung & day, 1a lién két d6i duge tao thanh gifta hai

nguyén tir vong ké nhau (vi du, C=C, C=N, hoic N=N).

Trong trudng hop trong dé cé cac nguyén tir nito (vi dy, amin) trén cac hop
chit theo sang ché, chung c6 thé duge chuyén héa thanh cac N-oxit bing cach xir ly
v6i chét oxy héa (vi dy, mCPBA va/hoic hydro peroxit) dé tao ra cac hop chét khac
theo sang ché. Vi vdy, cac nguyén tir nito duoc thé hién va duogc yéu cu bao ho duoc

xem 14 bao gdm ca nito dwgc thé hién va din xudt N-oxit (N—O) cua no.

Khi bién thé bt ky xuét hién nhiéu hon mot lan trong thanh phan hoic cong
thtc bt ky dbi voi hop chit, dinh nghia vé& né tai mdi lan xuét hién nay ddc lap véi
dinh nghia vé& n6 & mdi 14n xuit hién khéc. Vi vay, vi du, néu nhém duoc thé hién
dugc thé bang cdc nhém 0 dén 3 R, thi nhém da néu c6 thé khong duge thé hoic duoc
thé béng 1én t6i ba nhém R, va tai mdi 14n xuét hién R duoc chon ma khong phu thude

vao dinh nghia vé R. Vi dy, theo khia canh tht nhét, didu ndy ap dung cho 0 dén 3 R34
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trong dinh nghia R?, sao cho khi R® 1a phenyl hogc heteroaryl 5 dén 6 canh, cic nhém
ndy hogc 1a khdng dugc thé (khong duoc thé béng R3A) hoic dugc thé b'?lng mot, hai
hodc ba nhom R** duoc chon tai mdi l4n xuét hién khong phu thudc vao cac dinh
nghia cho trudc déi voi R*. Didu nay 4p dung tuong tu cho 0 dén 2 R°® trong c4c dinh
nghia R>® ¥ R*, va cho 0 dén 1 R%trong dinh nghia R*".

Khi lién két v6i phan tir thé duogc thé hién 1a bét chéo lien két két néi hai
nguyén tr trong vong, thi phan tir thé nay c6 thé duoc lién két véi nguyén tir bit ky
trén vong nay. Khi phin tir thé duoc 1iét ké ma khong chi ra nguyén tir trong d6 phin
tir thé nay lién két véi phin con lai cia hop chét c6 cong thirc cho trude, thi phan tir

thé nay c6 thé duoc lién két thong qua nguyén tir bt ky trong phin tir thé nay.

Su két hop clia céc phin tir thé va/hodc cac bién thé duoc cho phép chi khi sy
két hop nay tao thanh cac hop chét én dinh.

Ngudi c6 hidu biét trung binh trong linh vyc nay s& c6 thé hiu, vi du, nhém
keton (-CH-C=O) trong phan tit c6 thé tautome héa thanh dang enol ciia né
(-C=C-OH). Vi vy, séng ché dugc chu dinh 12 bao gdm tit ca céc tautome c6 thé co

thdm chi khi cau tric chi m6 ta mét trong so chung.

Cum tUr “dugc dung” chi ra ring chat hoic ché phdm phai tuwong thich héa hoc
va/hodc ddc hoc, véi cdc thanh phﬁn khéac chtra ché phém, va/hodc dong vat cd vu

dang dugc di€u tri voi no.

Trir phi c6 quy dinh khéc, thudt ngt “hop chét theo sang ché” hay “hop chét
theo ban m6 ta” dung dé chi cac hop chit c6 cong thire (I), IA) hodc (IA-1), cling nhu
chit ddng phan 1ap thé (bao gdm céc chat d6ng phan khong dbi quang, cac chét dong
phan d6i anh va céc raxemat), cdc chit dong phéan hinh hoc, cic chédt ddng phén cdu
dang (bao gdm rotame va astropisome), c4c tautome, cac hop chét danh ddu ddng vi
(bao gém su thé doteri), va cac géc dugc hinh thanh vén c6 (vi du, cac chét da hinh,
céc solvat va/hodc cac hydrat). Khi gbc ¢6 mit c6 kha ning tao thanh mubi, thi mudi

nay cling bao gom, cuy the 1a cdc mudi dugc dung.

S& dugc thira nhan bdi ngudi ¢6 hidu biét trung binh trong linh vyc 1a cac hop
chit theo sang ché c6 thé chua céc tAm khong dbi xtng va nhu vay c6 thé tdn tai &

nhiéu dang ddng phén khac nhau. Nhu duge sit dung & day, thuit ngit “cac chit dong
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phan” dung dé chi cac hop chat khac nhau ¢ cing cong thirc phéan tir nhung khac biét

trong su sdp X€p va cau hinh clia cac nguyén tir nay.

“Céc chit dong phan di anh” 13 cip chét ddng phén 14p thé ma anh guong
khong chdng khit 1én nhau. Hon hop 1:1 cta cgp chat dong phan déi anh 1a hén hop
“raxemic”. Thuat ngft nay duoc st dung dé chi hdn hop raxemic khi thich hop. Khi
xéc dinh héa 14p thé ddi vdi cac hop chét theo sang ché, chit ddng phan lap thé don ¢6
cdu hinh twong dbi va tuyét déi da biét gdm hai tam khong déi xtng dugc xac dinh
béng céch sir dung hé RS thong thuong (vi du, (18,2S)); chat ddng phan 1ap thé don ¢6
cau hinh tuong dbi da biét nhung céu hinh tuyét dbi chwa biét dwoc chi dinh bing céc
dau sao (vi du, (IR*,2R*)); va raxemat g0m hai chit cai (vi du, (IRS,2RS) 12 hén hop
raxemic cua (IR,2R) va (18,2S); (1RS,2SR) 13 hén hgp raxemic cua (1R,25) va
(1S,2R)). “Céc chat ddng phan khong déi quang” 14 cic cht ddng phan 1ap thé c6 it
nhét hai nguyén tir khong d6i ximg, nhung ching khong phai 1a anh guong ciia nhau.
Hoa lap thé duge quy dinh theo hé théng Cahn- Ingold- Prelog R-S. Khi hop chit 1a
chat dong phan ddi anh tinh khiét, héa 1ap thé & mdi cacbon khong dbi xtng c6 thé
dugc quy dinh 1a R hogc S. Cac hop chét dugc phan giai ¢6 cAu hinh tuyét ddi chua
biét c¢6 thé duoc chi dinh mang dau (+) hoic (-) tuy thudc vao hudng (quay phai hoic
quay trai) ma ching lam quay 4nh sang phan cuc phang & budc séng cia vach natri D.
Theo céch khéc, cac hop chét dugc phan giai nay c6 thé duge x4c dinh bang thoi gian
luu twong tmg ddi véi cac chit ddng phan déi anh/chit dong phan khong dbi quang
tuong tng thong qua sic ky HPLC khong dbi ximg.

Mot sb hop chit nhit dinh dugc md td & day chira mot hodc nhidu tAm hodc
truc khong ddi ximg va do d6 c6 thé sinh ra céc chét dong phan dbi anh, chit dong
phan khong d6i quang, va céc dang ddng phan 1ap thé khac ma c6 thé duoc dinh
nghfa, v& mit héa 1ap thé tuyét dbi, 1a (R)- hodc (S)-.

Céc chit ddng phan hinh hoc ¢ thé xuit hién khi hop chit chira lién két doi
hogc mot s6 dic tinh tao cho phan tir do bén vimg chu trac nhat dinh. Néu hop chit
nay chita lién két doi, phan t&r thé c6 thé cé chu hinh E hodc Z. Néu hop chét chia
xycloalkyl dugc thé hai 14n, phan tir thé xycloalkyl ndy c6 thé c¢6 cAu hinh cis hodc

trans.
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Céc chét ddng phan ciu dang (hay dong phén cdu hinh riéng) 14 cac chét dong
phan c6 thé phan biét béi sy quay xung quanh mét hodc nhidu lién két. Cac rotame 1a

céc dong phan cu hinh riéng ma phan biét boi chi quay xung quanh lién két don.

Thuat ngit “atropisome” ding dé chi chit déng phan ciu trac dya trén tinh

khong dbi xtng truc hodc mit phing tao thanh do su quay han ché trong phan tir.

Trlr phi ¢6 quy dinh khdc, cic hop chét theo sang ché c6 ¥ nghia bao gdm tét ca
céc chat ddng phan c6 thé, bao gdm hdn hop raxemic, dang tinh khiét quang hoc va
hdn hop chét trung gian. Cac chit ddng phan hoat quang (R)- va (S)- ¢6 thé dugc didu
ché bang cach sir dung cc synthon khong dbi ximg hodc cic chét phan ting khong d6i
xtg, hodc dugc phén giai bing cach sir dung céc k¥ thuét thong thuong (vi du, duoc
tach trén cc cdt sic ky SFC hoic HPLC khoéng di xtng, nhu CHIRALPAK® va
CHIRALCEL® sin c6 tir DAICEL Corp. stt dung dung méi hodc hdn hop dung moi
thich hop dé dat dugc sy phan tach tét).

Céc hop chit hién c6 c6 thé duge phén I4p thanh dang hoat quang hodc dang
raxemic. C4c dang hoat quang c6 thé duge diéu ché bang qua trinh phén giai cac dang
raxemic hodc bing qua trinh tong hop tir cac nguyén lidu hoat quang ban diu. T4t ca
céc quy trinh duge st dung dé diéu ché hop chét theo sang ché va cac chit trung gian
dugce tao thanh trong qua trinh d6 dugc xem 1a mot phén cta sang ché. Khi cac san
phdm dong phan ddi anh hozc ddng phan khong dbi quang duge didu ché, chung cé
thé duoc tach bang cac phuong phap thong thuong, vi du, bang qua trinh sic ky hoic
két tinh phan doan.

Tuy thudc vao cac didu kién quy trinh, cic san phim cudi theo sang ché thu
dugc & dang tu do (trung hoa) hoac dang mubi. Ca dang tu do va mubi cua nhitng san
phdm cubi nay 12 ndm trong pham vi ctia ban mé ta. Néu cin, mot dang ctia hop chit
c6 thé dugc chuyén hoéa thanh mot dang khac. Bazo hoic axit tu do c¢6 thé duoc
chuyén héa thanh mudi; mubi c6 thé dugc chuyén héa thanh hop chét tr do hodc mudi
khac; hdn hop ctia cac hgp chat ddng phan theo sang ché c¢6 thé duoc tach thanh cac

chét ddng phan riéng 1&.

Céc muoi duge dung duogc wu tién. Tuy nhién, cac mudi khac ¢ thé hitu ich, vi
dy, trong cac bude phan 14p hodc tinh che cé thé dugce sit dung trong sudt qua trinh

dieu che, va do do, dugc xem xét nam trong pham vi cua ban mo ta.
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Nhu duge st dung & day, “cac mudi duge dung” dung dé chi cac dan xudt cua
cac hop chét da boc 1 trong d6 hop chit gbc dugc bién dbi bang cach tao ra cac mudi
axit hoic bazo ciia né. Vi du, cac mudi dugc dung bao gdm, nhung khong chi gidi han
¢ dang mudi axetat, ascorbat, adipat, aspartat, benzoat, besylat, bromua/hydrobromua,
bicacbonat/cacbonat, bisulfat/sulfat, camphorsulfonat, caprat, clorua/hydroclorua,
clotheophylonat, xitrat, etandisulfonat, fumarat, gluceptat, gluconat, glucuronat,
glutamat, glutarat, glycolat, hipurat, hydroiodua/iodua, isethionat, lactat, lactobionat,
laurylsulfat, malat, maleat, malonat/hydroxymalonat, mandelat, mesylat,
metylsulphat, mucat, naphtoat, napsylat, nicotinat, nitrat, octadecanoat, oleat, oxalat,
palmitat, pamoat, phenylaxetat, phosphat/hydro phosphat/dihydro phosphat,
polygalacturonat, propionat, salicylat, stearat, suxinat, sulfamat, sulfosalicylat, tartrat,

tosylat, trifloaxetat hogc xinafoat.

Cac mudi cOng axit dugc dung co thé duoc tao thanh tir cdc axit vo co va céc
axit hitu co. Cac axit v co tir d6 cac mudi c6 thé duoc sinh ra bao gém, vi du, axit
clohydric, axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, va tuong tu, tdt
hon 12 axit clohydric. Céc axit hitu co tlr 6 cac mudi c6 thé dwgc sinh ra bao gdm, vi
du, axit axetic, axit propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit
suxinic, axit fumaric, axit tartaric, axit Xxitric, axit benzoic, axit mandelic, axit

metansulfonic, axit etansulfonic, axit toluensulfonic, axit sulfosalixylic, va twong tu.

Cac mudi cong bazo dugc dung c6 thé dugc tao thanh tir cac bazo vo co va hitu
co. Cac bazo vo co tir 6 cac mudi cé thé dugc sinh ra bao g@)m, vi du, cac mudi
amoni va céc kim loai tir ¢t I d&én XII ctia bang tudn hoan. Theo cic phuong dn nhat
dinh, cac mudi nay dugc sinh ra tir cac mudi natri, kali, amoni, canxi, magie, sét, bac,
kém, va d(‘Sng; cac mudi dic biét thich hop bao g6m mubi amoni, kali, natri, canxi va
magie. Cac bazo hitu co tir 46 cac mudi c6 thé dugc sinh ra bao gém, vi du, cac amin
bac mot, bac hai, va bac ba, cic amin dugc thé bao gém cac amin duogc thé tu nhién,
cac amin vong, nhua trao d6i ion bazo, va trong tu. Cac amin hitu co nhit dinh bao
gdm isopropylamin, benzathin, cholinat, dietanolamin, dietylamin, lysin, meglumin,

piperazin va trometamin.

Cac mudi duge dung theo sang ché ¢ thé duogc téng hop tir hop chit gbc chira

gdc bazo hoic axit bing cic phuong phép héa hoc thong thudng. N6i chung, cdc mudi
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ndy c6 thé duoc didu ché bé'mg cach cho céc dang axit hodc bazo tu do cta nhitng hgp
chét nay phan ting véi lwong cin bing héa hoc ciia bazo hodc axit thich hop trong
nudce hodc trong dung mdi hitu co, hodc hdn hop cia ca hai; néi chung, méi trudong
khéng chira nude nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril duoc wu
tién. Danh sach cac mubi thich hop tim dugc trong Allen, L.V., Jr., ed., Remington:
The Science and Practice of Pharmacy, 22nd Edition, Pharmaceutical Press, London,
UK (2012).

Céc hop chét theo sang ché chira cac nhém c6 kha ning hoat dong nhu 13 chét
cho vd/hogc chit nhan lién két hydro c6 thé c6 kha ning tao thanh ddng tinh thé véi
céc chit tao dong tinh thé thich hop. Nhitng ddng tinh thé nay c6 thé duoc diéu ché tir
hop chét theo sang ché bing cic quy trinh tao ddng tinh thé da biét. Cac quy trinh nay
bao gdm nghién, gia nhiét, ddng thing hoa, ddng néng chay, hodc cho tiép xtic trong
dung dich hop chét theo sang ché v6i chit tao ddng tinh thé trong didu kién két tinh va
phan 1ap cac ddng tinh thé dwoc tao thanh tir d6. Cac cht tao ddng tinh thé thich hop
bao gdm cac chit dugc mé ta trong cong bd don sang ché qudc t& s6 WO
2004/078163. Vi viy, sang ché con d& xuit cic ddng tinh thé chia hop chit theo sang

che.

Cong thirc bat ky duge dua ra & ddy ciing nhim biéu dién cac dang khong dugc
danh ddu ciing nhu cac dang duoc danh diu ddng vi ctia cac hop chét. Cac hop chét
dugc danh ddu dong vi ¢ cu tric duge mé ta boi cac cong thic duoc dua ra & day
ngoai trir ring mot hodc nhidu nguyén tir dugc thay thé bing nguyén tir c6 khéi luong
nguyén tir hodc s khdi duge chon. Vi du v& cac ddng vi c6 thé duoc két hop vao hgp
chét theo sang ché bao gém cac déng vi cua hydro, cacbon, nito, oxy, phospho, flo, va
clo, 1an lugt nhu 13 °H, *H, ''C, C, "C, PN, ®F 3'p, ¥p, 8, 36Cl, 1. Sang ché bao
gdm nhiéu hop chét danh déu déng vi khac nhau nhu dugc dinh nghia ¢ day, vi du cé
mit cic hop chit c6 gén céc ddng vi phéng xa, nhu °H, C, va *C. Céc hop chat dugc
danh d4u ddng vi nay hitu ich trong cac nghién ctru chuyén héa (véi C), nghién ctru
dong hoc phan ung (vdi, vi du ’H hoic * H), k¥ thuat phat hién hodc xtr 1y hinh anh,
nhu chup cét 16p phat xa positron (PET) hodc chup cét 16p vi tinh phat xa don photon
(SPECT) bao gdém céc thir nghiém phan b dwgc chit hodc md co chat, hodc trong qua
trinh xa tri cho bénh nhan. Cu thé 13, hop chét "*F hoic hop chét dwoc danh déu c6 thé

dic biét dugec mong mudn ddi véi cic nghién ctru PET hodc SPECT. Cac hop chét
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danh ddu dong vi theo sang ché nay néi chung cé thé dwgc diéu ché bang cach thuc
hién cac quy trinh da bdc 1§ trong cac so d6 hoic trong phﬁn vi du va diéu ché duoc
mé ta dudi day bing cach thé chat phan tmg dugc danh diu ddng vi sin c6 cho chit

phan g khong duoc danh dau dong vi.

Hon nita, su thé b'fmg cac d(“)ﬂg vi ndng hon, dac bi¢t 1a doteri (nghia la, ’H
hoidc D) c6 thé tao ra nhitng loi ich diéu tri nhét dinh do s 6n dinh chuyén héa t6t
hon, vi du ting chu ky ban hiy in vivo hodc giam liéu yéu cau hodc cai thién chi sb
diéu tri. Pugc hiéu 13 doteri trong ngit canh nay duoc xem 14 phan tir thé ctia hop chit
theo sang ché. Nong do ciia ddng vi ning hon nhu thé, cu thé 1a doteri, c6 thé duoc
xac dinh béng hé sb dd giau déng vi. Thuat ngit “hé sb do giau déng vi” nhu dugce st
dung & day nghia 1a ti s6 gitta 6 phong phti ddng vi va do phong phi tu nhién cia
ddng vi duge quy dinh. Néu phﬁn ttr thé trong hop chét theo sang ché dugc biéu thi 1a
doteri, hop chét nay c6 hé sé do giau dong vi dbi véi mdi doteri nguyén tir dugc chi
dinh it nhét 13 3500 (52,5% mirc 4o két hop doteri & mdi nguyén tir doteri dugc chi
dinh), it nhét 12 4000 (60% muc d6 két hop doteri), it nhét 13 4500 (67,5% mtrc do két
hop doteri), it nhét 1a 5000 (75% mic dd két hop doteri), it nhét 13 5500 (82,5% mtc
d6 két hop doteri), it nhét 13 6000 (90% mic do két hop doteri), it nhit 13 6333,3 (95%
mirc do két hop doteri), it nhat 13 6466,7 (97% muc d6 két hop doteri), it nhét 13 6600
(99% murc dd két hop doteri), hodc it nhét 13 6633,3 (99,5% mtrc d6 két hop doteri).

Hop chét dwoc danh ddu ddng vi theo sang ché néi chung c6 thé dugc diéu ché
bing cac k¥ thuat thong thudng di biét d6i voi ngudi c6 hidu biét trung binh trong linh
vire hodc biang cic quy trinh tuwong tw véi cac quy trinh duoc mé ta ¢ ddy, sir dung
chét phan tmg danh d4u ddng vi thich hop thay cho chét phan tmg khéng dwoc danh
déu khac dugc sir dung. Nhitng hop chit nay c6 rit nhidu cong dung tiém nang, vi duy,
1am chét chuin va chét phan ting trong xac dinh kha ning cta hop chit dugc phdm
tiém ning dé& gin vai cac protein dich hoic cac thu thé, hoic dé tao anh cac hop chit
theo ban mo ta duoc gén véi cac thu thé sinh hoc in vivo hodc in vitro.

“Hop chit 6n dinh” va “ciu triac 6n dinh” nham chi hop chit da manh & phan
lap dén murc tinh khiét hiru ich tir hdn hop phan tng, va bao ché thanh chét didu tri
hiéu qua. Puoc wu tién 12 hop chét theo sang ché khong chira nhém N-halo, S(O)oH,
hoac S(O)H.
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Thuét ngit “solvat” nghia 1 su két hop vat Iy ciia hop chét theo ban md ta véi
mdt hoic nhiéu phén tir dung méi, hitu co hoiic vd co. Su két hop vat 1y nay bao gdbm
lién két hydro. Trong céac trudng hop nhét dinh solvat nay s€ c6 kha nang phan 1ap, vi
du khi mét hodc nhidu dung méi phan tir duoc két hop trong mang tinh thé cta chit
rén dang tinh thé. Cac phan tir dung mdi trong solvat cé thé xuét hién & dang dugc sip
xép déu va/hoic sip xép khong theo trét tu. Solvat c6 thé chua luong can bing hoa
hoc hozc khong can bing héa hoc ciia cac phén tir dung méi. “Solvat” bao ham ca pha
dung dich va céc solvat c6 thé phan lap. Céc solvat dién hinh bao gdm, nhung khong
chi gi6i han &, cic hydrat, etanolat, metanolat, va isopropanolat. Cac phuong phap

solvat héa n6i chung da dugc biét dén trong linh vurc nay.

Nhu duge st dung & ddy, “chat da hinh” dung d& chi dang tinh th ¢ cdu
tric/thanh phan héa hoc gidng nhau nhung su sip xép khong gian cua céc phén tr
va/hodc cac ion tao thanh tinh thé khac nhau. Hop chét theo sang ché c6 thé duge dé
xuit & dang chat rdn v6 dinh hinh hodc chit rén tinh thé. Qua trinh dong kho c6 thé

dugce str dung dé tao ra cac hop chit theo sang ché dang chét rén.
“BED” dung d¢ chi san phdm protein ctia qué trinh phat trién ngoai bi phéi cia
gen.

“PRC2” dung d chi phtc kim ham Polycomb 2 (Polycomb Repressive
Complex 2).

Thuat ngit “bénh hoic rdi loan do trung gian PRC2” diing dé chi bénh hoic rbi
loan bét ky duoc diéu hoa truc tiép hodc gian tiép boi PRC2. Thuét ngit nay bao gom,
nhung khong chi giéi han &, bénh hoic rdi loan bét ky dugc diéu hoa truc tiép hoac
gian tiép bai EED.

Thuat ngit “bénh hoic rdi loan do trung gian EED va/hogic PRC2” dung dé chi
cac bénh hoic cac rdi loan dugc didu hoa truc tiép hodc gian tiép boi EED va/hodc

PRC2.

Nhu duge sir dung & ddy, thuit ngit “bénh nhan” bao gdm tt ca cac loai dong
vat co vu.

Nhu duge st dung & ddy, thuat ngit “ddi twong” dung dé chi dong vat. Thong

thudng, dong vat 1a dong vat c6 vi. “Déi tugng” ciing ding d& chi sinh vat bat ky 1a
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ngudi hodc khong phai 1a ngudi ma cé tiém ning huéng loi tir su diéu tri bing chét uc
ché EED. Déi twong ciing ding dé chi, vi du, linh truéng (vi du, ngudi), bd, ciru, de,
ngua, chd, meo, tho, chudt cc")ng, chudt, ca, chim, va twong tu. Theo cac phuong an
nhat dinh, ddi tugng 14 linh trudng. Theo cac phuong 4n khéc nita, d6i twong 1a nguoi.
Céc dbi twgng dé minh hoa bao g6m loai ngudi & d6 tudi bat ky chita cac yéu t6 rui ro

ddi v&i bénh ung thu.

Nhu dugc st dung & day, d6i tugng “cé nhu cau” diéu tri néu ddi tuong dé
dugc hudng lgi v& mit sinh hoc, y té hodc chat lugng cudc séng tir su diéu tri nay (tbt

hon 13, d6i tuong 12 ngudi).

Nhu dugc st dung ¢ ddy, thudt ngit “ic che”, “su e ché” hodc “viée tc ché”
dung d€ chi sy giam hodc ngan chén tinh trang, triéu chiig, hoic 16i loan, hodc bénh

nhét dinh, hoic giam dang ké hoat tinh co ban cua hoat dong hodc qua trinh sinh hoc.

Nhu dugc st dung ¢ day, thuét ngi “diéu tri’, “viéc diéu tri” hodc “su diéu tri”
bénh/réi loan bat ky ding dé chi sw didu tri bénh/rbi loan & dong vat c6 vi, cu thé 13
nguoi, va bao gém: (a) cai thién bénh/rdi loan, (nghia 1a, lam chdm hodc kim him
hodc 1am giam sy phat trién cua bénh/rbi loan, hoic it nhit mot trong sb céc triéu
chimg 1am sang cua nd); (b) giam nhe hodc diéu tiét bénh/rdi loan, (nghia 13, 13
nguyén nhan 1am suy giam bénh/rdi loan, hodc vé mit thé chét, (vi du, su 6n dinh cta
mot triéu ching rd rét, hodc vé& mit sinh 1y, (vi du, su én dinh cua mdt thong sb vat
1¥), hogc ca hai); (c) giam bt hogc cai thién it nhat mot théng s6 vat Iy bao gdm thong
50 ¢6 thé 12 khong rd rét & déi tugng; va/hodc (d) ngadn nglra hodc tri hoan sy khéi phat
hodc phat trién hoic tién trién cta bénh hoic rdi loan xuét hién & dong vat ¢o6 vu, cu

the 14, khi dong vat c6 vii ndy mac bénh hodc rdi loan nhung chua duwoc chin doan.

Nhu duogc str dung ¢ dédy, “phong ngira” hodc “sy phong ngira” bao gdm ca sy
diéu tri du phong (nghia 13, du phong va/hodc giam thiéu rii ro) trang thai bénh tién
lam sang & dong vét c6 va, dc biét lam & ngudi, nhim giam x4c sudt xay ra trang thai
bénh 14m sang. Bénh nhan dugc chon dé didu tri du phong dua trén cac yéu t duoc
biét 1a 1am ting rui ro chiu trang thai bénh 14m sang so v&i dan sb ndi chung. Cac lidu
phdp “dy phong” c6 thé dugc chia thanh (a) phong ngira nguyén phat va
(b) phong ngira thir phat. Su phong ngira nguyén phat duge dinh nghia 1a sy diéu tri &

d6i twong van chua xuét hién trang thai bénh 14m sang, trong khi phong ngira thit phat
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dugc dinh nghia 13 phong ngira sy xudt hién thir phat cua trang thai bénh 1dm sang

gidng nhau hozc trong tr nhau.

Nhu dugc sit dung & ddy, “su giam thiéu rii ro” hoic “giam thiéu rui ro” bao
gdm cac lidéu phap 1am giam tic dong cta su phat trién trang thai bénh 14m sang. Nhu
viy, c4c liéu phap phong nglra nguyén phét va thit phat 13 cac vi du v& sy giam thiéu
rui ro.

“Lugng c6 hidu qua diéu tri” 12 nhdm bao gém lugng cta hop chit theo sang
ché s& 1am phat sinh dap ting sinh hoc hoic y té ciia d6i twong, vi du, su giam hoac Gc
ché EED vi/hodc PRC2, hodc cai thién triéu chung, thuyén giam tinh trang, lam chadm
hoc tri hodn su tién trién cua bénh, hodc phong ngira bénh hoic rbi loan qua trung
gian PRC2. Khi dugc dung cho t6 hop, thuét ngit diing dé chi lwong duoc két hop cua
cac thanh phan hoat tinh din dén hiéu qua phong ngira hoic didu tri, néu dugc dung

két hop, theo chudi, hoic ddng thoi.

Céc chir viét tit nhu duoc st dung ¢ day, dugc xac dinh nhu sau: “1x” 1a mot
1an, “2x” 13 hai 14n, “3x” 14 ba 14n, “°C” 14 dd bach phan, “aq” 1a chira nuée, “Col” 1a
cdt, “eq” 12 dwong lugng hodc cac duong lugng, “g” 1a gam hodc nhidu gam, “mg” 1a
miligam ho3c nhiéu miligam, “L” 14 lit hodc nhidu lit, “mL” 1a mililit hodic nhiéu
mililit, “pL.” 12 microlit hodc nhiéu microlit, “N* 14 tiéu chuin, “M” 1 ndng d6 phan
t, “nM” 1a n(‘?)ng d6 nano phan tir, “mol” 12 mol hodc nhiéu mol, “mmol” 13 milimol
hogc nhiéu milimol, “min” 1 phut, “h” 13 gid, “rt” 14 nhiét do phong, “RT” 1a thoi
gian luu, “ON” 14 qua dém, “atm” 1a atmosphe, “psi” 1a pound/ inch vudng, “conc.” 1a
dam dic, “aq” 1a chira nudce, “sat” hay “sat'd” 1a bdo hoa, “MW” la trong luvong phéan
tr, “mw” hodc "pwave" 1a vi séng, “mp” la diém néng chay, “Wt” 1a trong lugng,
“MS” hay “Mass Spec” 1 khéi phd, “ESI” 1a phép do quang phd ion héa phun dién tu,
“HR” 12 phan gii cao, “HRMS” 14 khéi phd phan giai cao, “LC-MS” 14 khéi phd sic
ky long, “HPLC” 1a sic ky long 4p suét cao, “RP HPLC” 1a HPLC pha dao, “TLC”
hay “tlc” 1a séc ky 16p mong, “NMR” 1a quang phd cong hudng tir hat nhan, “nOe” 13
quang phé hiéu tng Overhauser hat nhén, “1H” 1a proton, “6” 1a delta, “s” 1a don, “d”
la doi, “t” 1a tam, “q” 1a t&r, “m” 1a da, “br” la rong, “Hz” 1a hertz, “ee” 1a “lugng du
chit déng phan ddi anh” va “a”, “p”, “R”, “S”, “E”, va “Z” 1a c4c dinh danh héa lap

thé quen thudc v6i ngudi cé hidu biét trung binh trong linh vuc nay.
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Céc chit viét tit duoc st dung trong ban mé ta c6 nghia tuong tmg sau day:

Bn
Boc
Boc,O
Bu
Cs,CO3
CHCl;
DAST
DBU
DCM
DMAP
DMF
DMSO
DPPA
EA

Et
EtOH
EtOAc

HATU

HCI
i-Bu
i-Pr
KOAc
LiAlH,

LiCl

benzyl

tert-butoxy cacbonyl
di-tert-butyl dicacbonat
butyl

xesi cacbonat khan
clorofom
dietylaminosulfurtriflorua
2,3,4,6,7,8,9,10-octahydropyrimido[ 1,2-a]azepin
diclometan
4-dimetylaminopyridin
dimetylformamit
dimetylsulfoxit
diphenylphosphoryl azit
etyl axetat

etyl

etanol

etyl axetat

2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat

axit clohydric
isobutyl
isopropyl

kali axetat

liti nhom hydrua

liti clorua
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LiHMDS liti bis(trimetylsilyl)amit
mCPBA axit 3-cloperoxybenzoic
Me metyl

Me,-t-BuXPhos

di-tert-butyl(2',4',6'-triisopropyl-3,4,5,6-tetrametyl-[ 1,1'-
biphenyl]-2-yl)phosphan

MeCN axetonitril
MnO, mangan dioxit
N, nito
NaBH, natri borohydrua
NaHCO; natri bicacbonat
Na,SO, natri sulphat
Ph phenyl
PPh, triphenylphosphin
Pd(dppfH)Cl, [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(1l)
Pd(PPh;), paladi(0)tetrakis(triphenylphosphin)
Ph;P=0 triphenylphosphin oxit
t-Bu hoic Bu' tert-butyl
TEA trietylamin
TFA axit trifloaxetic
THF tetrahydrofuran
Zn(CN), kém xyanit
IV. Téng hop

Céc hop chit theo sang ché co thé duogc diéu ché theo mot sé cach da bibt dbi
véi ngudi c6 hiéu biét trung binh trong linh vuc tdng hop hitu co khi xem xét cac

phuong phap, cic so dd phan tmg va cac vi du dugce d& xudt & ddy. Cac hop chét theo
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sang ché c6 thé dugc tong hop bang céch st dung céc phuong phap dugc moé ta dudi
ddy, cung v6i cac phuong phéap tong hop da biét trong linh vuc héa hitu co téng hop,
hoidc bang cac bién thé tir cac phwong phép trén nhu duogc hiéu 15 béi ngudi c6 hiéu
biét trung binh trong linh vuc. Cac phuong phap duoc wu tién bao gébm, nhung khong
chi giéi han & cac phuong phép duge mo ta dudi day. Cac phan tng duoc tién hanh
trong dung moi hodc hdn hop dung méi phit hop véi chét phan tmg va cdc nguyén liéu
dugc st dung va thich hgp véi qua trinh bién ddi dang dugc thuc hién. Ngudi c6 hiéu
biét trung binh trong linh vyuc tdng hop hitu co sé hiéu rang chirc ning c6 & phan tir
phai phtt hgp véi nhitng bién dbi dwoc dé xuat. Didu nay déi khi doi héi su didu chinh
thay ddi trat tur ctia cac budc tong hop hodc chon mét so dd quy trinh cu thé hon so dd

khac dé thu duoc hop chit mong mudn theo sang ché.

Céc nguyén liéu ban dau néi chung 14 sin c6 tir cac ngudn thuong mai nhu
Aldrich Chemicals (Milwaukee, Wis.) hoic dugc diéu ché d& dang bang cac phuong
phap da biét & véi ngudi c6 hidu biét trung binh trong linh vue (vi du, duoc diéu ché
bing cac phuong phap néi chung dwoc mé ta trong Louis F. Fieser and Mary Fieser,
Reagents for Organic synthesis, v. 1-19, Wiley, New York (1967-1999 ed.), Larock,
R.C., Comprehensive Organic Transformations, 2"%-ed., Wiley-VCH  Weinheim,
Germany (1999), hodc Beilsteins Handbuch der organischen Chemie, 4, Aufl. ed.
Springer-Verlag, Berlin, bao gdm c cac phan bd sung (sin c6 thong qua co s& dir liu

truc tuyén Beilstein)).

Nhim muc dich minh hoa, céc so dd phan ting duge mod ta dudi day dé xudt cac
con dudng tiém ning dé tdng hop cac hop chét theo sang ché cling nhur céc chat trung
gian quan trong. Ddi v&i su mb ta chi tiét hon cac budc phan {mg riéng 1¢, xem phin
vi du thuc hién sang ché dudi day. Nguoi c¢6 hiéu biét trung binh trong linh vuc sé
hiéu rang cac con dudng téng hop khac c6 thé dugc sir dung dé téng hop céc hop chit
sang ché. Mic dii cac nguyén liéu ban diu va cac chét phan tmg cu thé duoc mé ta
trong cac so dd va duoc thao ludn dudi day, cac nguyén liéu khoi dAu va céc chit phan
ting khic c6 thé d& dang dugc thé dé tao ra mot loat din xuét va/hodc didu kién phan
ting. Ngoai ra, nhidu hop chét dugc didu ché bang cac phuong phap dugc md ta dudi
day c6 thé duge bién ddi tiép trong bdi canh cua sang ché nay st dung phuong phap
héa hoc théng thudong da duge biét r5 v6i nguoi ¢ hidu biét trung binh trong linh vuc

nay.
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Trong qué trinh diéu ché hop chét theo sang ché, sy bao vé chic ning didu
khién ctia cac chit trung gian c6 thé 13 cin thiét. Sy can thiét phai bao vé sé thay ddi
phu thudc vao ban chét ciia chirc ning didu khién va cc diéu kién cua phuong phap
diéu ché. Sy can thiét phai bao vé dwoc x4c dinh d& dang boi ngudi c6 hiéu biét trong
linh vuc ndy. Ddi v6i sy mo ta chung vé bao vé cac nhém va viée sir dung chung, xem
Greene, T.W. et al., Protecting Groups in Organic synthesis, 4th Ed., Wiley (2007).
Bao vé cac nhém duge két hop khi didu ché cac hop chit theo sang ché, nhu nhém
bao vé trityl, c6 thé dugc bidu hién nhu 13 mot dong phén vi tri (regioisome) nhung

ciing c6 thé ton tai & dang hdn hop cac ddng phan vj tri.

So dd 1 (dudi ddy) mé ta cac con duong tiém ning d& san xuét cac hop chét
theo séng ché bao gdm cac hop chét c6 cong thirc (IA). Cac hop chét c6 cong thirc
(IA) c6 thé dugc tao ra vé co ban 12 tinh khiét quang hoc bang cach st dung nguyén
lidu ban ddu vé co ban 1a tinh khiét quang hoc hodc bing cach sic ky phan tach, két
tinh lai hodc cac k¥ thut phan tach khac dd duoc biét o trong linh vuc nay. D6i véi

md ta chi tiét hon, xem phan vi du thuc hién sang ché du6i day.

So d6 1
(R%),O
H,N
N_ _SMe N._ _SMe Ny -SMe 2 R?
Y NH,NH, Y CH(OMe)s Y R’
x >N x N X N
\ )
cl NHNH, N-N
1 2 3
(RO 0 (R9)n-—0
H han g ghép doi H
N. _N p g ghep N.__N
BN R2 B R2
IS ae L0y
X \ ?] R \
N—N 4 N—N 5
X: BrhoidcF

Theo so dd 1, xtr Iy 4-clo-2-(metylthio)pyrimidin dugc thé 5-clo- hodc 5-bromo
1 véi hydrazin dé tao ra 4-hydrazinyl-2-(metylthio)pyrimidin dugc thé 5-clo- hoic 5-

bromo- 2, hop chit nay dugc bién dbi thanh san phim déng vong 3 khi xir ly voi
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trimetyl orthoformat hogc trietyl orthoformat. Tiép theo, Xt Iy 3 v6i amin thich hop dé
sinh ra 4, sau d6 cho 4 phan ung ghép doi chéo véi chat phan tng R® thich hop (vi duy,
axit boronic khac nhau hodc twong dwong véi nhém R? thich hop) dé tao ra san pham
5.

Theo céach khic, trong mot sb truong hop, diéu ché hop chét theo sang ché theo
trinh tu phan Gmg trong so db 2. Hop chét 4 trudc tién dugc bao vé & dang 4’ va sau d6
cho phén tng ghép d6i dé thém nhém R’ dé tao ra hop chét 5°. Hop chét 5 cudi cing
thu dugc sau khi khir bao vé thich hop hop chét 5°. Pbi véi mo ta chung vé cic nhém
bao v¢ va vi€c st dung ching, xem Greene, T.W. et al., Protecting Groups in Organic

synthesis, 4th Ed., Wiley (2007).

So d62

(R9)--0 (R ZQ
(R®),,—0 '

R N—-N
N_
N
4

5
khir bao vé I

P =nho6m bao vé
R0

Céac phuong phép chung

Cac phuong phép sau dugc sir dung trong phan vi du minh hoa, ngoai trur
trudng hop ¢ Iuu y khac.

Thuc hién qu4 trinh tinh ché cac chit trung gian va cic sin pham cudi qua sic
ky pha thuong hodc pha dao. Thuc hién sic ky pha thudng bing cach sit dung céc cot
Si0 dugc déng gdi trudc, rira giai véi gradien ctia hexan va etyl axetat hoic DCM va

MeOH, trlr phi c¢6 quy dinh khac. Ddi vé6i cac amin phan cuc cao, st dung gradien cua

DCM va NH; IM trong MeOH. Thyc hi¢n HPLC diéu ché pha dao six dung cac cot
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C18 v6i UV 214nm va 254nm hodc phat hién LC-MS diéu ché, rira giai v6i gradien
cua dung moi A (nudc chita TFA 0,1%) va dung moi B (axetonitril chita TFA 0,1%)
hodc véi gradien cia dung méi A (nudce chita TFA 0,05%) va dung moi B (axetonitril
chtra TFA 0,05%) hodc vdi gradien cua dung méi A (nudc chira amoniac 0,05%) va

dung m6i B (axetonitril chira amoniac 0,05%).

Céc phuong phap LC/MS duoc str dung trong xac dinh dic diém cua cac vi du

Tién hanh HPLC/MS phén tich pha déo trén hé thdng Agilent LC1200 két hop
v6i khdi phd ké 6110 (cac phuong phép A-D), hodic 6120 (phwong phép E va F), hodc
6130 (phuong phap G).

Phuong phép A:  Gradien tuyén tinh 5% dén 95% B trong hon 1,2 phut, véi
1 phit giit & 95% B; Hién thi UV & 214nm va 254nm

Cot: SunFire® C18 4,6 x 50mm 3,5pm
Téc d6 dong: 2mL/phut
Dung méi A: 0,1% axit trifloaxetic, 99,9% nudc

Dung méi B: 0,1% axit trifloaxetic, 99,9% axetonitril.

Phuong phép B: Gradien tuyén tinh 5% dén 95% B trong hon 1,5 phut, voi
1 phut gitt & 95% B; Hién thi UV & 214nm va 254nm

Cot: XBridge ® C18 4,6 x 50mm 3,5pm
Téc d6 dong: 2mL/phut
Dung méi A: nudc chira amoni hydro cacbonat 10mM

Dung mdi B: axetonitril.
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Gradien tuyén tinh 5% dén 95% B trong hon 1,2 phit, vi

1,3 phut giit & 95% B, 95% dén 5% B trong hon 0,01 phut; Hién thi UV ¢ 214nm va

254nm

Phuong phéap D:

Cot: SunFire® C18 4,6 x 50mm 3,5pum
Téc d6 dong: 2mL/phut
Dung moéi A: 0,1% axit trifloaxetic, 99,9% nudc

Dung méi B: 0,1% axit trifloaxetic, 99,9% axetonitril.

Gradien tuyén tinh 5% dén 95% B trong hon 1,4 phit, v&i

1,6 phit giit & 95% B, 95% dén 5% B trong hon 0,01 phut; Hién thi UV & 214nm va

254nm

Phuong phép E:

Cot: XBridge ® C184,6 x 50mm 3,5um
Tbc @6 dong: 1,8mL/phit
Dung moi A: nudc chira amoni hydro cacbonat 10mM

Dung mo6i B: axetonitril.

Gradien tuyén tinh 5% dén 95% B trong hon 1,5 phit, v&i

1 phtt gitt & 95% B; Hién thi UV & 214nm va 254nm

Phuong phap F:

Cot: XBridge ® C18 4,6 x 50mm 3,5um
Tbc d6 dong: 2mL/phut
Dung m6i A: nudc chira amoni hydro cacbonat 10mM

Dung méi B: axetonitril.

Gradien tuyén tinh 5% dén 95% B trong hon 1,5 phit, véi

1 pht gitt & 95% B; Hién thi UV & 214nm va 254nm va 300nm

Cot: XBridge ®(C18 4,6 x 30mm 2,5um
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Téc d6 dong: 1,8mL/phit
Dung mo61i A: nudc chira amoniac 0,1%

Dung mdi B: axetonitril.

Phuong phdp G:  Gradien tuyén tinh 10% dén 95% B trong hon 2 phit, véi
1 phiit gitt & 95% B; Hién thi UV ¢ 214nm, 254nm va 300nm

Cot: Sunfire ® C18 4,6 x 30 mm 2,5um
Téc d6 dong: 1,8mL/phut
Dung mdi A: nudce

Dung m6i B: MeOH chira axit formic 0,1%.

NMR dugc sir dung trong xac dinh déc diém cuia cac vi du

Quang phd 'H NMR thu dugc bing quang phd ké bién ddi Bruker Fourier hoat
dong & tan sudt nhu sau: "H NMR: 400 MHz (Bruker). °C NMR: 100 MHz (Bruker).
Dit li€u quang phé dugc bao cao ¢ dinh dang: do dich chuyén héa hoc (d6 boi, sb
lugng cac hydro). P9 dich chuyén héa hoc duge x4c dinh & ppm vé phia truong thip
ctia chit noi chuin tetrametylsilan (cic don vi 8, tetrametylsilan = Oppm) va/hodc
dugc tham chiéu t6i cic dinh dung moéi, xuét hién trong quang phd 'H NMR &
2,49ppm ddi véi CD,HSOCDs, 3,30ppm d6i véi CD,HOD, 1,94 d6i véi CD5CN, va
7,24ppm d6i véi CDCls, va xuét hién trong quang phd >C NMR & 39,7ppm dbi véi
CD;SOCD;, 49,0ppm ddi véi CD;0D, va 77,0ppm d6i véi CDCls. Toan bd quang phd
BC NMR duogc tach proton.

Vi du thue hién sang ché

Diéu ché, phan l4p va x4c dinh dic diém cac vi du sau ddy bing cach st dung
cac phwong phéap dugc boc 16 & day. Cac vi du sau minh hoa mot phan pham vi cia

ban mo ta va khong nham gidi han pham vi cia sang che.

-43-



27560

Trir phi ¢6 quy dinh khéc, cic nguyén lidu dé bit diu noi chung 14 sdn c6 tir cac
ngudn thuwong mai khong doc quyén nhu TCI Fine Chemicals (Japan), Shanghai
Chembhere Co., Ltd. (Shanghai, China), Aurora Fine Chemicals LLC (San Diego, CA),
FCH Group (Ukraine), Aldrich Chemicals Co. (Milwaukee, Wis.), Lancaster
Synthesis, Inc. (Windham, N.H.), Acros Organics (Fairlawn, N.J.), Maybridge
Chemical Company, Ltd. (Cornwall, England), Tyger Scientific (Princeton, N.J.),
AstraZeneca Pharmaceuticals (London, England), Chembridge Corporation (USA),
Matrix Scientific (USA), Conier Chem & Pharm Co., Ltd (China), Enamin Ltd
(Ukraine), Combi-Blocks, Inc. (San Diego, USA), Oakwood Products, Inc. (USA),
Apollo Scientific Ltd. (UK), Allichem LLC. (USA) va Ukrorgsyntez Ltd (Latvia).
PharmaBlock R&D Co. Ltd (Nanjing, China), Accela ChemBio Co. Ltd (Shanghai,
China), Alputon Inc. (Shanghai, China), J&K Scientific Ltd. (Beijing, China).

Céc chit trung gian

Chét trung gian 3: 8-bromo-5-(metylthio)-[1,2,4]triazolo[4,3-c]pyrimidin

N.__S N.__S
o L O
BrJ;?N Br N Br 1 N)
HN N~N
“NH,
1 2 3

5-bromo-4-hydrazinyl-2-(metylthio)pyrimidin (2): Thém hydrazin (21,5g,
0,430mol) vao dung dich 5-bromo-4-clo-2-(metylthio)pyrimidin (1, 49,0g, 0,205mol)
trong etanol (1000mL). Khudy phan tng & rt trong 4 gid. Loc huyén phu tao thanh,
rira bing hexan va sdy kho trong chan khéng dé tao ra hop chit néu trong d& muc
(44,1g, 92%) dudi dang chit rin mau tring. "H-NMR (400 MHz, DMSO-ds) & ppm
2,42 (s, 3H), 8,08 (s, 1H), LC-MS: [M+H]" = 234,9; 236,9.

Chat trung gian 3: Hoa tan 5-bromo-4-hydrazinyl-2-(metylthio)pyrimidin (2)
(40,0g, 0,17mol) trong 200mL trietoxymetan. Gia nhiét hdn hop & hdi lvu va khudy
trong 3 gid. C6 dic hdn hop phan tng trong didu kién ap suét giam, tinh ché phan cin
bang sic ky nhanh (EA: PE=1:15~1:1) dé tao ra hop chét néu trong dé muc (38,3g,
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92%) duéi dang chit ran mau tring. "H-NMR (400 MHz, metanol-d,) § ppm 2,82 (s,
3H), 8,03 (s, 1H), 8,87 (s, 1H), LC-MS: [M+H]" = 245,0; 247.0.

Chat trung gian Al: 8-bromo-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

Br
Br Br Br F
F F F
B o ——— \ + (o)
~ —
OH o/\( o
A1.1 o~ A1l.2a A1.2b
HoN BocHN CN
F F F
- -— N
o o 0
A1.5 Al4 A13

2-bromo-4-(2,2-dietoxyetoxy)-1-flobenzen (Al.1): Thém K,CO; (1085g,
7,86mol) vao dung dich chira 3-bromo-4-flophenol (500g, 2,62mol) va 2-bromo-1,1-
dietoxyetan (670g, 3,4mol) trong 2,0 DMF trong mdt phan. Gia nhiét huyén phu &
110°C va khudy qua dém trong diéu kién N,. Sau khi 1am ngudi dén rt, pha lodng phan
ling nay bang 10,0L H,0, va chiét bing EtOAc (2,0L x 3). Rra pha hitu co két hop
bing nudc mudi hai 1an, sdy khé trén Na,SO, khan, loc va cd dic trong diéu kién ap
sudt giam. Tinh ché phan can trén silicagel (EtOAc/hexan = 0:100 dén 5:100) dé tao ra
hop chit néu trong dé muc (810g, 80%) dudi dang ddu mau vang. 'H-NMR (400
MHz, metanol-d4) & ppm 1,27 (t, 6 H), 3,65 (q, 2 H), 3,78 (q, 2 H), 3,97 (d, 2 H), 4,82
(t, 1 H), 3,97 (d, 2 H), 6,84 (dd, 1 H), 7,04 (dd, 1 H), 7,13 (d, 1 H).

4-bromo-5-flobenzofuran (A1.2a cling véi ddng phén vi tri A1.2b): Thém Al.1
(810g, 2,62mol) vao dung dich PPA (1324g, 3,93mol) trong toluen (2,0L) trong hon
30 phut & 95°C. Khudy hdn hop phan tmg nay & 95°C trong 2 gid. Sau khi lam ngudi
dén rt, them tir tir 4,0L nudce d4 vao. Chiét hdn hop nay bing PE (2,0L x 2), rira pha
hiru co két hgp bang nudc mudi (2,0L x 2), sy kho trén Na,SO, khan, loc va cb dic
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trong diéu kién 4p suit giam. Tinh ché phén cin trén silicagel (EtOA¢/PE = 0:100 dén
5:100) dé tao ra hdn hop gdm Al.2a va A1.2b (Al-2a : A1-2b = 1:0.7, 310g, hiéu sudt

55%) dudi dang dau mau vang.

5-flobenzofuran-4-cacbonitril (A1.3): Thém Pd(PPh;), (162g, 0,14mol) vao
hdn hop gdm Al.2ava A1.2b (310g, 1,44mol) va Zn(CN), (253g, 2,16mol) trong 1,0L
DMF trong diéu kién N,. Gia nhiét hdn hop phan tmg nay & 100°C va khudy trong 18
gid. Sau khi lam ngudi dén rt, pha lodng hdn hop nay véi 5,0L nude, va chiét bing
EtOAc (1,0L x 2). Rira pha hitu co két hop bang nuéc mubi (1 L), siy kho trén
Na,SO, (khan), loc va ¢ dic trong diu kién ap suat giam. Tinh ché phan cin bang cot
phun (pha dong: EtOA¢/PE = 1:70 trong 30 phut, thoi gian Ivu = 11 phut, tbc d6 dong:
120 mL/phut) dé tao ra hop chét néu trong d& muc (92g, 40%) duéi dang chit rin mau
tring. '"H-NMR (400 MHz, metanol-d,) § ppm 7,07 (d, 1H), 7,30 (dd, 1H), 7,89 (dd,
1H), 8,10 (dd, 1H).

tert-butyl ((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)carbamat (A1.4): Thém
Pd/C (5g, 10% trong lugng) vao dung dich gém Al.3 (44,5g, 276,4mmol) va Boc,O
(90,0g, 414,6mmol) trong 1,0L MeOH. Khir khi hén hop phan tng nay bang H, va
khudy trong diéu kién H, qua dém. Loc hén hop ndy qua xelit, rira bang MeOH (300
mL x 2), ¢d dic phan dich loc trong diéu kién ap suét giam. Két tinh lai ph?m cdn tur
PE d¢ tao ra hgp chat néu trong d& muc (61,0g, 93%) dudi dang chét rin mau tring.
'H-NMR (400 MHz, DMSO-dj) & ppm 1,38 (s, 9H), 3,21 (t, 2H), 4,12 (d, 2H), 4,53 (4,
2H), 6,63 (dd, 1H), 6,86 (dd, 1H), 7,25 (br s, 1H), LC-MS: [M- ‘Bu+H]" =212,1.

(5-flo-2,3-dihydrobenzofuran-4-yl)metanamin (A1.5): Khudy dung dich cua
Al.4 (18,3g, 68,5mmol) trong S0mL HCI/Dioxan (4mol/L) & rt trong 4 gid. Co dic
hdn hop nay trong diéu kién 4p suat giam. Pha lodng phan cin bang hén hop dung méi
(MeOH: MeCN = 1:10, 500mL), sau d6 thém K,COj; (18,0g, 342,5mmol). Gia nhiét
hdn hop & 60°C va khudy trong 3 gid, lam ngudi dén rt, loc rdi co dic trong didu kién
ap suat giam. Tinh ché san pham tho trén silicagel (MeOH: EtOAc = 0:100 dén 1:4)
dé tao ra hop chét néu trong d& muc (9,2g, 80%) dudi dang diu mau vang. 'H-NMR
(400 MHz, metanol-d,) & ppm 3,27 (t, 2H), 3,77 (s, 2H), 4,56 (t, 2H), 6,59 (dd, 1H),
6,81 (dd, 1H), LC-MS: [M+H]" = 168, 1.
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Chét trung gian Al: Gia nhiét hdn hop gém Al1.5 (1,41g, 8,2mmol) va 8-
bromo-5-(metylthio)-[1,2,4]triazolo[4,3-c]pyrimidin (3) (1,0g, 4,1mmol) & 40°C va
khudy trong 16 gid. Sau khi 1am ngudi dén rt, pha lodng hdn hop nay véi EtOAc
(35mL). Loc két tia va rira bang EtOAc (3 mL x 3), sdy kho trong chan khong dé tao
ra hop chat néu trong dé muc (1,0g, 67%) dudi dang chat rin mau tring. '"H NMR
(500 MHz, DMSO) § ppm 3,27 (t, 2H), 4,53 (t, 2H), 4,66 (d, 2H), 6,71 (dd, 1H), 6,95
(t, 1H), 7,85 (s, 1H), 8,75 (t, 1H), 9,48 (s, 1H), LC-MS: [M+H]" = 363,7; 365,7.

Chat trung gian A2: 8-bromo-N-((2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

(2,3-dihydrobenzofuran-4-yl)metanamin A2.3:

OH
Oy Ny HoN NH
o o] o o

(E)-benzofuran-4-carbaldehyt oxim (A2.1): Gia nhiét hdn hop gdm benzofuran-
4-carbaldehyt (5g, 34,2mmol), NH,OH.HCI (4,72g, 68,4mmol) va NaOH (5,47g,
136,8mmol) trong CH;OH (75mL), va nuéc (75mL) dén 25°C va khudy trong 3 gid.
Cb dic hdn hop nay, pha lodng phan cin bang EA (150mL), rira 16p hiru co lién tiép
véi HC1 IN (100mL x 2), NaHCOs bdo hoa (100mL x 2) va nuée mudi (100mL), sy
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kho trén Na,SO,, loc va cd dic dé tao ra hop chit néu trong dé muc (5g, 90%) dudi
dang chét rin mau tring. LC-MS: [M+H] " = 162,0.

Benzofuran-4-ylmetanamin (A2.2): Khudy hén hop gém A2.1 (5g, 31mmol),
NH,4.OH (43mL) va Raney Ni (2,66g, 31mmol) trong CH;0H (585mL) ¢ 20°C trong
16 gid trong diéu kién khi quyén H,. Loc hdn hop nay, va ¢b dic phan dich loc d& tao
ra hop chit néu trong d& muc (4,2g, 92%) dudi dang dau. LC-MS: [M+H] " = 148,1.

(2,3-dihydrobenzofuran-4-yl)metanamin (A2.3): Gia nhiét hdn hop gdm A2.2
(2,2g, 15mmol), Pd /C (2g, trong lugng %: 10%) va CH;0H (40mL) dén 48°C va
khudy trong 16 gio trong diéu kién khi quyén N,. Lam ngudi hdn hop nay dén rt, loc,
va cd dic phan dich loc dé tao ra hop chét néu trong & muc (2g, 90%). 'H NMR (400
MHz, CDCl;) 8 ppm 3,20 (t, 2H), 3,84 (s, 2H), 4,60 (t, 2H), 6,72 (d, 1H), 6,85 (d, 1H),

7,13 (t, 1H).
(0]
.
N\N > Br

N\N

Chét trung gian A2: Diéu ché hop chit néu trong dé muc bang phuong phap
tuong tw v&i phuong phap diéu ché Al bing cach thay thé (5-flo-2,3-
dihydrobenzofuran-4-yl)metanamin (A1.5) bing A2.3. 'H NMR (400 MHz, DMSO) §
ppm 3,19 (t, 2H), 4,50 (t, 2H), 4,64 (s, 2H), 6,68 (d, 1H), 6,84 (d, 1H), 7,05 (t, 1H),
7,81 (s, 1H), 9,48 (s, 1H). LC-MS: [M+H]" = 346,0.

Chét trung gian A3: 8-bromo-N-((2-metyl-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
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Metyl 2-(prop-2-yn-1-yloxy)benzoat (A3.1): Thém 3-bromoprop-1-yn (6mL,
19,72mmol) va K,CO; (8,18g, 59,2mmol) vao dung dich metyl 2-hydroxybenzoat
(3,0g, 19,72mmol) trong DMF (20mL). D&t hdn hgp niy & 20°C qua dém, pha lodng
bing DCM va rira bang nuéc (80mL x 3). Siy khé 16p hitu co bing Na,SO, va ¢ dic.
Tinh ché phan cin bang sic ky nhanh, nghién nhé bing EA/Hexan =10% d& tao ra hop
chit néu trong d& muc (3,0g, 90%). "H NMR (400 MHz, CDCl;) & ppm 2,53 (s, 1H),
3,90 (s, 3H), 4,10 (s, 2H), 7,06 (t, 1H), 7,15 (d, 1H), 7,48 (t, 1H), 7,82 (d, 1H), LC-
MS: [M+H]" = 190,9.

Metyl 2-metylbenzofuran-7-cacboxylat (A3.2): Chiéu xa hdn hop gdm A3.1
(1,0g, 5,26mmol) va xesi florua (1,038g, 6,84mmol) trong N,N-dietylanilin (5mL,
5,26mmol) bang 16 vi séng & 200°C trong 30 phut. Sau khi pha lodng béng ete, loai bo
nguyén liéu hoa tan bang cach ling gan. Phan tach cic san phim thod trén sic ky cot
bing cach sir dung dung mdi dwoc tron gdm hexan va etyl axetat (10:1, thé tich/thé
tich) dé tao ra hop chét néu trong d& muc (500mg, 50%). "H NMR (400 MHz, CDCl,)
d ppm 2,55 (s, 3H), 4,01 (s, 3H), 6,44 (s, 1H), 7,22-7,27 (m, 1H), 7,66 (d, 1H), 7,86
(d, 1H). LC-MS: [M+H]" = 191,0.

(2-metylbenzofuran-7-yl)metanol ~ (A3.3): Thém LiAIH, (10,52mL,
10,52mmol) vao dung dich A3.2 (1,0g, 5,26mmol) trong THF (3mL). Khudy hén hop
ndy trong 1 gi& & 0°C va lam 4m dén rt trong 2 gid, 1am dimg bing dung dich HCI 1M
va loc, ¢ dic dé tao ra hgp chét néu trong d& muc 14 san phédm thd, hop chit nay s&
duge str dung trong budc tiép theo ma khong tinh ché thém.

4-(azidometyl)-2-metylbenzofuran (A3.4): Thém DPPA (683mg, 2,482mmol)
vao dung dich dd khudy ciia A3.3 (350mg, 2,158mmol) trong toluen (10mL). Lam
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lanh hdn hop phan g dén 0°C, va thém ting giot DBU (0,390mL, 2,59mmol) vao.
Lam 4m hdn hop phan tng dén rt, va khudy trong diéu kién N, qua dém. Diéu chinh
hdn hop nay dén gid tri pH=5~6 bing HCI IN, sau d6 chiét bing EtOAc. Trung hoa
pha nuéc bing NaHCO; bio hoa, sau d6 chiét bang EtOAc. Rira pha hitu co két hop
lién tié€p v6i NaHCO; va nudc mudi, siy khd, va cd dic, tinh ché phin cin bang sic ky
cdt (EtOAc 5% trong hexan lam dung moi rira giai) dé thu duoc hop chét néu trong dé
muc (200mg, 50%) duéi dang chit 1ong khong mau. 'H NMR (400 MHz, CDCL;) &
ppm 2,49 (s, 3H), 4,64 (s, 2H), 7,15-7,17 (m, 2H), 7,45-7,48 (m, 1H).

(2-metylbenzofuran-4-yl)metanamin (A3.5): Thém PPh; (140mg, 0,534mmol)
vao dung dich cua A3.4 (50mg, 0,267mmol) trong THF (5mL) va nudc (0,2mL).
Khuéy hén hop nay & 25°C trong 2 gid, c¢b dic trong didu kién 4p sult giam, tinh ché
phan cin bing séc ky nhanh d& tao ra hop chit néu trong d& muc (30mg, 70%) dudi
dang dau khong mau. (PhsP=0 va PPh; nay xuét hién trong PE 50%/EA va amin nay
xuét hién trong DCM 20%/MeOH). LC-MS: [M+H]" = 162,1.

(2-metyl-2,3-dihydrobenzofuran-4-yl)metanamin (A3.6): Thém axit clohydric
(0,ImL, 3,29mmol) va Pd/C (10%) (39,6mg) vao dung dich A3.5 (100mg,
0,372mmol) trong metanol (10mL). Khudy phan (mg & 50°C trong 12 gid trong diéu
kién khi quyén hydro, loc va cd dic. Tinh ché phin cin bing sic ky nhanh
(DCM:MeOH=10:1) dé thu dwoc hop chit néu trong d& muc (60mg, 50%). '"H NMR
(400 MHz, MeOD) 6 ppm 1,41-1,47 (m, 3H), 2,76-2,91 (m, 1H), 4,05 (s, 2H), 4,93-
5,00 (m, 2H), 6,74-6,79 (m, 1H), 6,88(d, 2H), 7,16-7,18 (m, 1H). LC-MS: [M+H]" =

164,1.
Ny S AN N._NH
J'/YT ) j\j 0
B + . N
r \ » 5 Br \ »

N~N N~<N

3 A3.6 A3
Chét trung gian A3: Diéu ché hop chit néu trong dé muc bing phuong phép

tuong tw véi phurong phép diéu ché chét trung gian Al bang céch thay thé (5-flo-2,3-
dihydrobenzofuran-4-yl)metanamin (A1.5) bing A3.6. 'H NMR (Metanol-dy) &: 1,40 -
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1,47 (m, 3H), 2,75 - 2,90 (m, 1H), 3,35 - 3,44 (m, 1H), 4,71 (d, 2H), 4,93 — 4,98 (m,
1H), 6,63 - 6,79 (m,1H), 6,87 - 6,90 (m, 1H), 7,04 - 7,16 (m, 1H), 7,86 (d, 1H), 9,30
(d, 1H). LC-MS: [M+H]" = 359,7.

Chét trung gian B (axit boronic hogc este khong phai khong sin c6 trén thi trudng dé

tbng hop céc hop chét trong bang 2)

2,4-dimetyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrimidin (B1)

o)
\
ILN—’BFILN IO — L O Sy QEB Y
HO N/J\ HO N/)\ cl N/)\ H"’N*H N/)\ N’)\ N/)\
B1.1 B1.2

B1.3 B1.4 B1

5-bromo-2,6-dimetylpyrimidin-4-ol (B1.1): Thém tung giot brom (153,4g,
0,96mol, 1,2 duong lugng) vao dung dich 2,6-dimetylpyrimidin-4-ol (100g, 0,8mol,
1,0 dwong lugng) trong 1,0L clorofom. Sau d6 khudy hdn hop niy & 50°C qua dém.
Sau khi 1am ngudi dén rt, 1am bay hoi dung mdi du va thém 500mL etyl axetat, dugc
loai bo lai trong didu kién 4p suit giam. Lip lai quy trinh nay ba 1an. Khudy chét rin
mau vang trong 100mL etyl axetat trong 30 phit & rt. Sau khi loc, rira phan cin bing
etyl axetat (100mL x 2) dé tao ra hop chit néu trong d& muc (135g, 82%) dudi dang
chét rin mau tring. LC-MS: [M+H]" = 205,2.

5-bromo-4-clo-2,6-dimetylpyrimidin (B1.2): Khudy hén hop BI.1 (134g,
0,66mol) trong 500mL POCI; & 110°C trong 18 gio. Loai bd POCl; du trong diéu kién
chan khong, rét phan con lai vao 1000g da nghién. Sau d6 thém cén than NaHCO; rén
dé didu chinh gia tri pH dén 8-9. Chiét phan chira nudc bing etyl axetat (1,5L x 3), va
rira cac 16p hitu co két hop béng nuge mubi (1,0L x 2), s€'1y kho trén Na,SOy, cd dac
dé tao ra hop chét néu trong d& muc (71g, 48%) dudi dang chit rin mau tréng. LC-
MS: [M+H]" = 223,0.

5-bromo-4-hydrazinyl-2,6-dimetylpyrimidin (B1.3): Thém ting giot dung dich
B1.2 (70g, 0,32mol) trong 350mL metanol vao hdn hgp hydrazin hydrat
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(NH2NH2-H20, 32g, 0,64mol, 98%) trong 350mL etanol & 0°C. Khudy hén hop phan
ing ndy & rt trong 16 gid. Loai bé dung mdi bang 4p suét giam, pha lodng phin cin
v&i 500mL nudc, chiét bang CHCl; (500mL x 3). Rira cac 16p hitu co két hop bing
500mL nudc mubi, sdy kho trén Na,SOy, va ¢ dic dé tao ra hop chit néu trong d&

muc (63g, 91%) dudi dang chit rin mau vang. LC-MS: [M+H]" =219,0.

5-bromo-2,4-dimetylpyrimidin (B1.4): Thém timg giot dung dich B1.3 (47g,
0,22mol) trong 1,0L CHCI; vao huyén phu cua MnO, (96g, 1,1mol) trong 1,0L CHCl;
& 0°C. Khudy hdn hop nay trong 2 gidr & rt. Sau khi loc va ¢6 dic, tinh ché phan cin
trén ct silicagel 100-200 mesh (PE:EA=100:0 dén 50:50) dé tao ra hop chit néu trong
dé muc (30g, 73%) dudi dang chét rin mau vang. LC-MS: [M+H]" = 189,1.

Chat trung gian Bl: Gia nhiét hdn hop gébm BI1.4 (12g, 64mmol),
bis(pinacolato)diboron (22,8g, 89,6mmol, 1,4 duong lugng), KOAc (18,82, 192mmol,
3,0 duong lwong), va Pd(dppf)Cl, (2,34g, 3,2mmol) trong 200mL dioxan khan & 90°C
va khudy trong 4 gid trong diéu kién N,. Loai bo dung méi trong didu kién &p suit
giam, pha lodng phan cin bing 300mL dung méi dwoc tron (PE:EA = 4:1), loc va ¢
dic. Tinh ché san phim tho bing sic ky cot nhanh (PE:EA = 2:1 dén 1:1) dé tao ra
hop chét néu trong d& muc (10g, 66%) dudi dang diu mau vang. LC-MS: [M+H]" =
235,1.

Chét trung gian B2: Axit (1-isopropyl-3-metyl-1H-pyrazol-4-yl) boronic

OH
Br \B’OH

N )~ —

B2.1 B2

4-bromo-1-isopropyl-3-metyl-1H-pyrazol (B2.1): Khudy hdn hop gdm 4-
bromo-3-metyl-1H-pyrazol (2g, 12,5mmol), 2-iodopropan (6,37g, 37,5mmol), Cs,CO;
(6,25g, 50mmol) va axetonitril (30mL) & 90°C trong 12 gid. Loc hdn hop phan tng
ndy véi MeOH (15mL) va ¢ dic phan dich loc. Tinh ché phin cin bang sic ky nhanh
trén silicagel (UV214, PE:DMC = 100:1 dén 50:50) dé thu duoc hop chét néu trong d&
muc (700mg, 56%) dudi dang dau sach. LC-MS: [M+H]" = 203, 1.
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Chét trung gian B2: Thém n-BuLi (0,5mL, 1,2mmol, 2,4M trong THF) vao
dung dich B2.1 (202mg, 1,0mmol) trong THF (5mL) trong diéu kién N, ¢ -78°C.
Khudy phan tmg & -78°C trong 30 phut, va sau d6 thém timg giot triisopropyl borat
(564mg, 3,0mmol) trong THF (2mL) ddng thoi khudy & -78°C. Khudy hén hop nay ¢
-78°C trong 2 gi. Lam dimg hdn hgp bang nuée (3mL), tinh ché 16p chira nu6e bang
sdc ky nhanh (silicagel, UV214, NH,;HCO;\nuéc\MeOH=0,5\100\1) dé tao ra hop chit
néu trong dé muc (100mg, 60%) dudi dang chét rdn mau tring. LC-MS: [M+H]" =
169,1.

Chéit trung gian B3: 2-metoxy-4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyridin

o}
Br B '/i
O
& ~ ~ ~ ~
F” °N 0~ "N 0 N
3

B3.1 B

5-bromo-2-metoxy-4-metylpyridin (B3.1): Thém natri (4,8g, 0,2mol) vao dung
dich d3 khudy gdm 80mL CH;OH theo timg phin. Sau khi thém, thém tiép 5-bromo-
2-flo-4-metylpyridin (7,6g, 40mmol) mét cach nhanh gon. Sau d6 khudy dung dich
sach & rt qua dém. Lam dimg phan tmg bang nudc (400mL), chiét bing diclometan
(300mL x 3). Rira pha hitu co két hgp bang nuéc mudi, siy khd trén natri sulphat, loc
va ¢b dic dé tao ra hop chit néu trong dé muc (6,95g, 86%) dudi dang chéit rén mau
vang nhat. '"H NMR (500 MHz, CDCl3) § 2,31 (s, 3H), 3,87 (s, 3H), 6,61 (s, 1H), 8,15
(s, 1H).

Chét trung gian B3: Didu ché hop chét néu trong d&& muc bing phuong phép
tuong tu véi phuong phap didu ché chit trung gian B1 bang cich thay thé B1.4 bing
B3.1. LC-MS: [M+H]" = 250,1.

Chét trung gian B4: 6-xyclopropyl-2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yD)pyridin

-53-



27560

0
Br OH Br B/)%
X X SN
| + D8 — | — | °
~ \ Z —

Br” "N OH N N
B4.1 B4

3-bromo-6-xyclopropyl-2-metylpyridin (B4.1): Khudy hdn hop gdm 3,6-
dibromo-2-metylpyridin (250mg, 1mmol), axit xyclopropylboronic (86mg, 1mmol),
Cs,CO3 (975mg, 3mmol), Pd(PPh;3), (160mg, 0,2mmol) va dioxan (SmL) & 120°C
trong diéu kién N, bang 10 vi séng trong 30 phit. Loc hdn hop nay v6i MeOH
(15mL), tinh ché phan dich loc bang phuong phap TLC diéu ché (silicagel, UV254,
PE) @& thu duoc hop chit néu trong d& muc (100mg, 47%) dudi dang dau sach. 'H
NMR(400 MHz, CDCl;) & ppm 0,95 - 0,98 (m, 4H), 1,36 - 1,99 (m, 1H), 2,56 (s, 3H),
6,76 (d, 1H), 7,59 (d, 1H).

Chit trung gian B4: Diéu ché hop chét néu trong d& muc bing phuong phap
tuong tu v6i phuong phép didu ché chit trung gian B1 bang céach thay thé B1.4 bing
B4.1. LC-MS: [M+H]" = 260,3.

Chét trung gian B5: 2-(((tert-butyldimetylsilyl)oxy)metyl)-3-(4,4,5,5-tetrametyl-1,3,2-

o

Br ’J%

N Br N Br A Br N - X B\O

» ’ o L J_on [ A _orss | J_omss

N NT NF N N N
B5.3 B5

B5.1 B5.2

dioxaborolan-2-yl)pyridin

3-bromopicolinaldehyt (B5.1): Gia nhiét hdn hop gém 3-bromo-2-metylpyridin
(5g, 29mmol), SeO, (17,5mg, 116mmol) trong dioxan (70mL) dén 120°C va khuéy
trong 18 gid. Co ddc hdn hop nay va tinh ché bing silicagel (PE:EA = 4:1) dé tao ra
hop chét néu trong d& muc (3g, 55%) dudi dang chét rin mau tring. LC-MS: [M+H]"
=188,1.

(3-bromopyridin-2-yl)metanol (B5.2): Thém NaBH, (0,82g, 21,6mmol) chia
1am nhiéu phan vao hdn hop gébm B5.1 (1g, 5,4mmol) trong MeOH (20mL) va THF
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(10mL) d4 1am lanh dén 0°C. Khudy hdn hop nay trong 4 gio & rt. C6 dic hdn hop
nay, pha lodng bang nudc (40mL), chiét bing DCM (40mL x 3), rira 16p hitu co bang
nudc mudi, sdy kho trén Na,SO,, loc va ¢d dic dé tao ra hop chét néu trong d& muc

(1g, 99%) dudi dang chét rdn mau tring. LC-MS: [M+H]" = 190,0.

3-bromo-2-(((tert-butyldimetylsilyl)oxy)metyl)pyridin (B5.3): Khudy hdn hop
gém B5.2 (1g, 5,4mmol), DMAP (0,33g, 1,08mmol), TBSCI (0,97g, 6,48mmol) va
imidazol (0,48g, 7mmol) trong DCM (30mL) trong 18 gid & rt. Pha lodng hdn hop nay
véi DCM (50mL), rira bang nude (30mL) va nude mudi (30mL), siy kho trén Na,SOy,
loc va cb dic, tinh ché phﬁn can trén silicagel (PE:EA = 100:0 dén 50:50) dé tao ra
hop chét néu trong d& muc (1,1g, 68%) dudi dang diu khong mau. LC-MS: [M+H]" =
304,0.

Chit trung gian B5: Diéu ché hop chit néu trong dé muc bing phuong phap
tuong tw v6i phuong phap didu ché chit trung gian B1 bing céch thay thé B1.4 bang
B5.3. LC-MS: [M+H]" = 350,1.

Chét trung gian B6:1,3,5-trimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol

L
9 B-0O
—> N_
N

l
B6

N |

\

Ij_j/

Khqu hdn hop gém 3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)-1H-pyrazol (10g, 45mmol), iodometan (9,6g, 67,5mmol), K,CO; (15,5g,
112,5mmol) trong axeton (50mL) & 60°C trong 12 gid. Loc hdn hop phan ung nay,
rira bang MeOH (35mL), ¢ ddc phan dich loc dé thu duoc hop chit néu trong dé muc
(8g, 75%) dudi dang chit rin mau tring. LC-MS: [M+H]" = 237,2.
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Chat trung gian B7: 2-(diflometyl)-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDpyridin

2
SN Br AN Br AN B\o
mo (IKF (I(F
NTF N N

F F
B5.1 B7.1 B7

3-bromo-2-(diflometyl)pyridin (B7.1): Thém DAST (5,2g, 32,2mmol) vao
dung dich 3-bromopicolinaldehyt (B5.1) (3,0g, 16,1mmol) trong DCM (20mL) & 0°C.
Khuéy hén hop phan tng nay & 0°C trong 2 gid trong diéu kién N,, sau d6 thém dung
dich NaHCOs trong didu kién bé nuéc da. Chiét hdn hop nay bing DCM (60mL), siy
kho 16p hitu co va c¢b dic. Tinh ché phan cin bing sic ky nhanh d& tao ra hop chit néu
trong d& muc (2,5g, 75%) duéi dang chat rin mau xdm, hop chit nay dugc sir dung

trong budc tiép theo ma khong tinh ché thém.

Chét trung gian B7: Diéu ché hop chit néu trong d& muc bing phuong phap
tuong tur v6i phuong phap didu ché chét trung gian B1 bang cach thay thé B1.4 bing
B7.1. St dung san phdm tho trong bude tiép theo ma khong tinh ché thém.

Chét trung gian B8: 2-xyclopropyl-4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)pyrimidin

HN<__NH, NTX TS Br NTX Br . Q\/©/
HCI R I _ > | _ > | _ HN’S\\

N~ ~OH N~ ~OH N” >cl I o)

B8.1 B8.2 B8.3

o l
B,)% NTX Br N Br
N0 N =— ] J =— I J Ro
SN L7
L N N” NS
N H O/ \©\
B8 B85 B8.4
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2-xyclopropyl-6-metylpyrimidin-4-ol ~ (B8.1): Khudy hén hop gdm
xyclopropan-cacboximidamit hydroclorua (2,0g, 16,7mmol), metyl 3-oxobutanoat
(1,9g, 16,7mmol) va CH3;0Na (1,8g, 33,4mmol) trong MeOH (200mL) & rt trong 18
gid. Sau d6 pha loang hdn hop nay véi Na,SO; bio hoa (50mL), sau d6 ¢ dic trong
diéu kién 4p sut giam. Hoa tan phin cin trong 50ml nuéce, didu chinh do pH dén 4.
Sau khi 1am ngudi dén 5°C, thu 14y phan chit rén va siy khé trong chan khong dé tao
ra hop chét néu trong dé muc (2,0g, 98%) dudi dang chét rén mau vang. Su dung san

pham tho trong budc tiép theo ma khong tinh ché thém. LC-MS: [M+H]" = 151,2.

5-bromo-2-xyclopropyl-6-metylpyrimidin-4-ol (B8.2): Thém Br, (0,7mL) vao
hdn hop gém B8.1 (2,0g, 13,3mmol) va KOH (744mg, 13,3mmol) trong H,O (15mL)
& 0°C. Khudy hdn hop phan ting nay & rt trong 2 gid. Loc phin chét rén dé tao ra hop
chét néu trong dé muc (1,5g, 57%) dudi dang chét rin mau tring. St dung san pham
tho trong budec tiép theo ma khong tinh ché thém. LC-MS: [M+H]" = 231,0.

5-bromo-4-clo-2-xyclopropyl-6-metylpyrimidin (B8.3): Thém ting giot dung
dich POCl; (0,72mL) trong toluen (SmL) vao hdn hop gém B8.2 (1,5g, 6,55mmol) va
DMF (1,26mL, 16,38mmol) trong toluen (20mL) & 0°C. Khudy hdn hop phan tmg nay
& rt trong 3 gid, sau d6 rét vao Na,CO; (1M, 30mL), chiét béng EA (20mLx 3). C6
dac pha hitu co két hop dé tao ra hop chit néu trong dé muc (1,0g, 62%) dudi dang
diu mau vang. Str dung san phim thé trong bude tiép theo ma khong tinh ché thém.

LC-MS: [M+H]" = 248,9.

N'-(5-bromo-2-xyclopropyl-6-metylpyrimidin-4-yl)-4-
metylbenzensulfonohydrazit (B8.4): Khudy hdn hop gdbm B8.3 (1,0g, 4,06mmol), 4-
metylbenzensulfonohydrazit (2,6g, 13,8mmol) trong CHCl; (50mL) & 90°C trong 16
gid. Loc phin chit ran va rira bing DCM (5mL) dé tao ra hop chét néu trong dé muc
(0,60g, 37,5%) dudi dang chét rin mau trang. St dung san phim tho trong budc tiép
theo ma khong tinh ché thém. LC-MS: [M+H]" = 397,0.

5-bromo-2-xyclopropyl-4-metylpyrimidin (B8.5): Khudy hdn hop gdbm B8.4
(600mg, 1,51mmol) trong Na,CO; (8mL, 4,53mmol) & 90°C trong 1 gid. Pha loang
hén hop nay véi EA (20mL). T4ch pha hitu co va co dic dé tao ra hop chit néu trong
d& muc (200mg, 62%) dudi dang ddu mau nau. Str dung san phim thé trong bude tiép
theo ma khong tinh ché thém. LC-MS: [M+H]" = 213,0.
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Chat trung gian B8: Didu ché hop chit néu trong d& muc bing phuwong phép
tuong ty v6i phuong phép diéu ché chét trung gian B1 bang cach thay thé B1.4 bing
B8.5. Sir dung san phim thé trong budc tiép theo ma khong tinh ché thém. LC-MS:
[M+H]" = 261,2.

Chét trung gian B9: axit (3-(diflometyl)-1-metyl-1H-pyrazol-4-yl) boronic

;3 F F HO
BrF Br F B~OH
NN — NN —
I

B9.1 B9

4-bromo-3-(diflometyl)-1-metyl-1H-pyrazol (B9.1): Piéu ché hop chit néu
trong dé muyc bing phuong phép tuong tw véi phwong phép didu ché B7.1 bang céach
thay thé 3-bromopicolinaldehyt (B5.1) bing 4-bromo-1-metyl-1H-pyrazol-3-
carbaldehyt. "H NMR(400 MHz, CDCl;) & ppm 3,91 (s, 3H), 6,66 (t, 1H), 7,43 (s,
1H). LC-MS: [M+H]" =213, 1.

Chat trung gian B9: Diéu ché hop chit néu trong dé muyc bing phuong phap
tuong tu v6i phuong phép didu ché chit trung gian B2 bang cach thay thé 4-bromo-1-
isopropyl-3-metyl-1H-pyrazol (B2.1) bang B9.1. LC-MS: [M+H]" = 177.2.

Chét trung gian B10: 2-isopropoxy-4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)pyrimidin

(@]
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B10.1 B10

5-bromo-2-isopropoxy-4-metylpyrimidin (B10.1): Thém NaH (1,74g, 44mmol)
vao dung dich 5-bromo-2-clo-4-metylpyrimidin (3,0g, 14,5mmol) trong THF (30mL),
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khudy né & rt trong 0,5 gid. Sau d6 thém propan-2-ol (2,6g, 44mmol), khudy hdn hop
nay & rt trong 3 gid. C6 didc hdn hop nay, pha lodng phan cin bing nudc (20mL), chiét
bang EA (20 x 3mL). Siy kho 16p hitu co va ¢6 dic, tinh ché san phim thd bing séc
ky nhanh (silicagel; EA:PE=1:4) dé tao ra hgp chat néu trong d& muc (2,8g, 83%))
dué6i dang chét rin mau xam. LC-MS: [M+H]" = 231,0; 232.9.

Chat trung gian B10: Diéu ché hop chit néu trong d& muc bing phuong phap

twong tw véi phuong phép diéu ché chét trung gian B1 bing cach thay thé B1.4 bang
B10.1. LC-MS: [M+H]" = 279,3.

Chit trung gian BI1l: 2-(diflometoxy)-4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin

o e b ﬁ?

B11.1 B11

5-bromo-2-(diflometoxy)-4-metylpyridin (B11.1): Thém Na,SO, (606mg,
4,255mmol) vao dung dich 5-bromo-4-metylpyridin-2-ol (8g, 42,55mmol) va axit 2,2-
diflo-2-(flosulfonyl) axetic (9,1g, 51,06mmol) trong 40mL CH;CN trong mot phin.
Khudy huyén phil ndy & rt qua dém, sau d6 c6 dic trong didu kién chan khong, tinh
ché phan can trén silicagel (PE/EtOAc = 0 - 9%) dé tao ra hop chit néu trong d& muc
(500mg, 37%) dudi dang diu mau vang. '"H NMR (500 MHz, DMSO-dy) § 2,39 (s,
3H), 7,19 (s, 1H), 7,51-7,80 (m, 1H), 8,39 (s, 1H). LC-MS: [M+H]" = 239,9.

Chat trung gian B11: Didu ché hop chit néu trong d& muc bing phuong phap
tuong tu voi phuong phip diéu ché chét trung gian B1 bang céch thay thé B1.4 bing
B11.1. LC-MS: [M+H]" = 286,2.

Chit trung gian BI2: 1-(5-(4.4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-3-
yl)pyrolidin-2-on
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1-(5-bromopyridin-3-yl)pyrolidin-2-on (B12.1): Khudy hdn hop gdm 3,5-
dibromopyridin (500mg, 2,1mmol), pyrolidin-2-on (170mg, 2,0mmol), K,CO; (1,04g,
7,56mmol), Cul (4mg , 0,021mmol), N1,N1,N2,N2-tetrametyletan-1,2-diamin (3mg,
0,021mmol) va dioxan (10mL) & 110°C trong 12 gid. Thém 30mL H,O vao hdn hop
nay va chiét bang etyl axetat (20mL x 3). Rira céc 16p hitu co két hop bing nudce
(25mL x 3) va nudc mudi (20mL x 3), sdy khé trén Na,SO,, ¢d dic va tinh ché bing
sdc ky nhanh (silicagel, 40g, UV254, PE\EA = 100\1 dén 2\1) d& tao ra hop chit néu
trong dé muc (240mg, 47%) dudi dang chit rin mau xam. LC-MS: [M+H]" = 243,1.

Chat trung gian B12: Diéu ché hop chit néu trong dé muc bang phwong phap
twong tur v&i phuong phép didu ché chét trung gian B1 bing céch thay thé B1.4 bing
B12.1. LC-MS: [M+H]+ = 206,2.

Chét trung gian BI13: 3-(3-(metylsulfonyl)propoxy)-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin

O
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B13.1 B13.2 B13

3-bromo-5-(3-bromopropoxy)pyridin  (B13.1): Khudy hén hop gdm 5-
bromopyridin-3-ol (500mg, 2,87mmol), 1,3-dibromopropan (870mg, 4,31mmol), NaH
(230mg, 5,74mmol) va DMF (10mL) & 0°C trong 12 gid. Thém nuéc (10mL) vao hén
hop nay, chiét bing EA (10mL x 3), rira cac phan chiét bing nuéc (25mL x 3) va
nuée mudi (20mL x 3), séy kho trén Na,SO,, ¢ dic va tinh ché béng sic ky nhanh
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(silicagel, 40g, PE/EA = 100/1 dén 2/1) dé tao ra hop chit néu trong dé muc (300mg,
36%) du6i dang chit rin mau xam. LC-MS: [M+H]" = 296,0.

3-bromo-5-(3-(metylsulfonyl)propoxy)pyridin (B13.2): Khudy hén hop gdm
B13.1 (300mg, 1,02mmol), NaOSOCH; (156mg, 1,53mmol), va DMSO (2mL) ¢ rt
qua dém. Thém 10mL nudc vao hdn hgp nay, chiét bing etyl axetat (10mL x 3), rira
céc 16p hitu co bing nudc (25mL x 3) va nudc mudi (20mL x 3), sdy kho trén
Na,S0,, c¢b dic va tinh ché bang sic ky nhanh (silicagel, 40g, UV254, PE\EA = 100\1
dén 2\1) dé tao ra hop chit néu trong dé muc (120mg, 40%) dudi dang chét rin mau
xam. LC-MS: [M+H]" = 294,0.

Chét trung gian B13: Piéu ché hop chét néu trong d& muc biang phuong phap
tuong tu véi phuong phap diéu ché chit trung gian B1 bang cach thay thé B1.4 bang
B13.2. Sir dung san phdm thd trong budc tiép theo ma khong tinh ché thém. LC-MS:
[M+H]" = 260,1.

Chét trung gian Bl4: 3-(5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-

(0]
7
(0] \Br (o] I\B\/Oi

% Br
N |
Ol\JfNH "o IN/ o\)\J“ N o\)j“ g

yl)oxazolidin-2-on

B14.1 B14

3-(5-bromopyridin-2-yl)oxazolidin-2-on (B14.1): Khudy hén hop gbém 2,5-
dibromopyridin (1,0g, 4,21mmol), pyrolidin-2-on (1,1g, 12,7mmol), K,CO; (1,16g,
8,42mmol), Cul (40mg , 0,21mmol), N1,N1,N2,N2-tetrametyletan-1,2-diamin (50mg,
0,42mmol) va dioxan (10mL) & 110°C trong 12 gi¢. Thém nuée (30mL) vao hdn hop,
chiét bing EA (20mL x 3), rira cac phan chiét bing nudc (25mL x 3) va nudc mudi
(20mL x 3), sdy kho trén Na,SO4, c6 dic va tinh ché bang sic ky nhanh (silicagel,
40g, UV254, PE\EA = 100\1 dén 2\1) d tao ra hop chéit néu trong dé muc (380mg,
37%) duédi dang chit rin mau xam. LC-MS: [M+H]" = 244,9.
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Chat trung gian B14: Diéu ché hop chét néu trong d& muc bing phuong phép
tuong tw v6i phuwong phap diéu ché chit trung gian B1 bang cach thay thé B1.4 bing
B14.1. LC-MS: [M+H]" =291,0.

Chit trung gian BIS: 3-(2-(metylsulfonyl)etoxy)-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin

B15.1 B15.2 B15

3-bromo-5-(2-bromoetoxy)pyridin  (B15.1): Khudy hdn hop gdm 5-
bromopyridin-3-ol (500mg, 2,87mmol), 1,2-dibromoetan (810mg, 4,31mmol), K,CO;
(792mg, 5,74mmol) va DMF (10mL) & rt trong 12 gid. Pha lodng hdn hop nay véi
10ml nuée, chiét bang EA (10mL x 3), rira cac 16p hitu co bang nudc (25mL x 3) va
nude mudi (20mL x 3), siy khd trén Na,SO,, ¢b ddc va tinh ché bing séc ky nhanh
(silicagel, 40g, PE/EA = 100/1 dén 2/1) dé tao ra hop chat néu trong dé muc (200mg,
20%) duéi dang chét rin mau xdm. LC-MS: [M+H]" = 279,9.

3-bromo-5-(2-(metylsulfonyl)etoxy)pyridin (B15.2): Khudy hén hop gdm
B15.1 (200mg, 0,71mmol), NaOSOCHj; (126mg, 1,07mmol), va DMSO (2mL) & rt
qua dém. Thém nudc (10mL) vao hdn hop nay, chiét bang EA (10mL x 3), rira cc
phan chiét biang nude (25mL x 3) va nude mudi (20mL x 3), sdy kho trén Na,SOy, ¢d
dic va tinh ché bang sic ky nhanh (silicagel, 40g, PE/EA = 100/1 dén 2/1) dé tao ra
hop chit néu trong d& muc (150mg, 61%) du6i dang chit rin mau xdm. LC-MS:
[M+H]" = 280,0.

Chit trung gian B15: Diéu ché hop chit néu trong d& muc bing phwong phap
tuong tw v6i phuwong phap diéu ché chét trung gian B1 bang cach thay thé B1.4 bing
B15.2. LC-MS: [M+H]" = 328,2.
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Chét trung gian B16: axit 6-(2-oxopiperazin-1-yl)pyridin-3-yl boronic
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tert-butyl  4-(5-bromopyridin-2-yl)-3-oxopiperazin-1-cacboxylat ~ (B16.1):
Khudy hdn hop gém 2,5-dibromopyridin (1,0g, 4,21mmol), pyrolidin-2-on (2,54¢,
12,7mmol), K,CO; (1,16g, 8,42mmol), Cul (40mg, 0,21mmol), N1,N1,N2,N2-
tetrametyletan-1,2-diamin (92mg, 0,63mmol) va dioxan (10mL) & 110°C trong 12 gio.
Thém nuée (30mL) vao hdn hop nay, chiét bang EA (20mL x 3), rira cic 16p hitu co
bang nudce (25mL x 3) va nude mudi (20mL x 3), sdy kho trén Na,SO,, cd dic va tinh
ché bang sic ky nhanh (silicagel, 40g, PE/EA = 100/1 dn 2/1) dé tao ra hop chét néu
trong d& muc (750mg, 50%) dudi dang chét rin mau xam. LC-MS: [M+H]" = 356,1.

tert-butyl 3-0x0-4-(5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-
yl)piperazin-1-cacboxylat (B16.2): Diéu ché hop chit néu trong dé muc bang phuong
phap twong tw v6i phuong phéap didu ché chit trung gian B1 bing céch thay thé B1.4
bang B16.1. Sir dung san phim tho trong bude tiép theo ma khong tinh ché thém. LC-
MS: [M+H]" = 404,0.

Chét trung gian B16: Khudy hdn hop gdm B16.2 (100mg, 0,31mmol) trong
HCl/Dioxan (0,6mL) & rt trong 2 gid. Thém nuéc (30mL) vao hdn hop nay, chiét bing
EA (20mL x 3), rira cac phan chiét bang nuée (25mL x 3) va nude mudi (20mL x 3),
sdy kho trén Na,SOy, cd dic va tinh ché bing HPLC didu ché dé tao ra hop chét néu
trong dé muc (50mg, 40%) dudi dang chit rin mau xam. LC-MS: [M+H]" =222,2.

Chét trung gian B17: N-(2-hydroxyetyl)-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-

yl)benzensulfonamit
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4-bromo-N-(2-hydroxyetyl)benzensulfonamit (B17.1): Thém 2-aminoetanol
(4,8g, 79mmol) va DIPEA (2,0g, 15,8mmol) vao dung dich 4-bromobenzen-1-sulfonyl
clorua (2,0g, 7,9mmol) trong DCM (30mL) & 0°C, sau d6 khudy hdn hop phan tng
ndy & rt qua dém. Thu lay phan két tiia bing céch loc, rira bang EtOH (10mL x 2), sy
kho trong chan khong dé tao ra hop chét néu trong dé muc (1,8g, hiéu suit 90%) dudi
dang chit rin mau tring. LC-MS: [M+H]" = 281,9.

Chat trung gian B17: Piéu ché hop chit néu trong dé muc bing phuong phép

tuong ty véi phuong phép diéu ché chét trung gian B1 bing cach thay thé B1.4 bing
B17.1. LC-MS: [M+H]" = 328,0.

Chét trung gian B18: axit 6-(2-metylpyrolidin-1-yl)pyridin-3-yl boronic

Br B(OH),
X X
A H pZ Y 4 _
l —_— N N + B—B —_— N N
7 + HCI O/ \o
F N
B18

B18.1

5-bromo-2-(2-metylpyrolidin-1-yl)pyridin (B18.1): Thém 2-metylpyrolidin
hydroclorua (8,57mmol, 0,73g) va K,CO; (11,43mmol, 1,58g) vao dung dich 5-
bromo-2-flopyridin (5,71mmol, 1g) trong H,0 (3mL) va khu4y hdn hop nay ¢ 115°C
trong 3 giv. CO ddc hdn hop nay va tinh ché bang sic ky nhanh (pha dao, C-18,
10mmol NH,HCO;:CH;0H=0-80%, UV254&UV214) dé tao ra hop chét néu trong dé
muc (900mg, 65%) dudi dang diu mau vang. LC-MS: [M+H]" = 241,1.
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Chat trung gian B18: Thém Pd(dppf)Cl, (0,062mmol, 45,5mg) vao dung dich
B18.1 (0,622mmol, 150mg), bis(pinacolato)diboron (158mg, 0,622mmol) va KOAc
(1,24mmol, 121mg) trong dioxan (6mL). Gia nhiét hdn hgp phan mg nay & 90°C
trong 2 gio trong diéu kién N,. Sau khi 1am ngudi dén rt, loc hdn hop nay, va st dung
phan dich loc trong bude tiép theo ma khong tinh ché thém. LC-MS: [M+H]" = 207,2.

Chét trung gian B19: (4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-
2-yl)(pyrolidin-1-yl)metanon

S S

B19.1 B19.2 B19

5-bromo-4-metylpicolinoyl clorua (B19.1): Khudy hdn hop gém axit 5-bromo-
4-metylpicolinic (5,6mmol, 1,2g) va 10mL thionyl clorua & 90°C trong 2 gid. Sau
khi 1am ngudi dén rt, c6 dic hdn hop nay dé tao ra hop chét néu trong d& muc (1g,
77%) dudi dang chét rin mau vang. LC-MS: [M+H]" = 236, 1.

(5-bromo-4-metylpyridin-2-yl)(pyrolidin-1-yl)metanon (B19.2): Thém DIPEA
(6,42mmol, 829mg) vao dung dich pyrolidin (3,21mmol, 228mg) trong 10mL DCM &
0°C. Sau khi khudy & 0°C trong 10 phit, thém timg phan B19.1 (2,14mmol, 500mg)
vao hdn hop nay, khudy & 0°C trong 20 phut, sau d6 1am am 1én dén rt, va khudy trong
2 gid nita, cd dic va tinh ché biang sic ky nhanh (silicagel, PE:EA = 0-40%,
UV2548UV280 nm) dé tao ra hop chit néu trong dé muc (560mg, 97%) dudi dang
chét rin mau vang. LC-MS: [M+H]" = 269,1.

Chét trung gian B19: Diéu ché hop chit néu trong dé muc bing phwong phap
tuong tw v6i phuwong phap didu ché chit trung gian B1 bang cach thay thé B1.4 bing
B19.2. LC-MS: [M+H]" = 317,3.
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Chat trung gian B20: 4-trimetyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-

yl)picolinamit
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B19.1 B20.1 B20

5-bromo-N,N,4-trimetylpicolinamit (B20.1): Thém DIPEA (6,424mmol,
829mg) vao dung dich dimetylamin hydroclorua (3,21mmol, 262mg) trong 10ml
DCM & 0°C. Khudy hdn hop nay & 0°C trong 10 phut, thém timg phin B19.1
(2,141mmol, 500mg). Khuiy hdn hop nay & 0°C trong 20 phut, sau d6 1am 4m dén rt
trong 2 gid, cd dic va tinh ché bing sic ky nhanh (silicagel, PE:EA=0-50%,
UV254&UV280 nm) dé tao ra hop chét néu trong dé muc (560mg, 97%) dudi dang
chét rin mau vang. LC-MS: [M+H]" = 243,1.

Chét trung gian B20: Piéu ché hop chit néu trong d& muc bing phwong phap
tuong tw véi phuong phap didu ché chit trung gian B1 bang cach thay thé B1.4 bing
B20.1. LC-MS: [M+H]" = 291,2.

Chét trung gian B21: 2-(3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
1H-pyrazol-1-yl)etanol
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1-(2-((tert-butyldimetylsilyl)oxy)etyl)-3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol (B21.1): Thém Cs,CO; (800mg, 2,702mmol) va (2-
bromoetoxy)(tert-butyl)dimetylsilan (50mg, 1,892mmol) vao dung dich 3,5-dimetyl-4-
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(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (300mg , 1,35mmol) trong
CH;CN (5mL). Khudy hén hop nay & 90°C qua dém, cd ddc va tinh ché bang sic ky
nhanh (silicagel, PE:EA = 0-15%, UV254 &UV280) dé tao ra hop chit néu trong dé
muc (300mg, 77%) dudi dang ddu mau vang. LC-MS: [M+H]" = 381,7.

Chét trung gian B21: Thém TBAF (412mg, 1,58mmol) vao dung dich B21.1
(300mg, 0,79mmol) trong THF (6mL). Khudy hdn hop nay & 30°C trong 3 gid, ¢b dic
trong diéu kién 4p suét giam d& tao ra hop chét néu trong d& muc (100mg, 48%) dudi

dang ddu mau vang. LC-MS: [M+H]+ = 267.

Chét trung gian B22: 1-(2-metoxyetyl)-3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol
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Thém 1-bromo-2-metoxyetan (0,95mmol, 130,5mg) vao dung dich 3,5-
dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (0,68mmol,
150mg) trong CH5CN (5mL). Khudy hén hop nay & 90°C trong 6 gid, cb dic trong
diéu kién 4p suét giam, tinh ché bing sic ky nhanh (silicagel, PE:EA=0-20%, UV254
& UV280 nm) dé tao ra hop chat néu trong d& muc (100mg, 52%) dudi dang chit rin
mau vang. LC-MS: [M+H]" = 281,5.

Chit trung gian B23: 3-metyl-2-(metylsulfonyl)-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin
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5-bromo-3-metyl-2-(metylthio)pyridin (B23.1): Khudy hdn hop gdm 5-bromo-
2-flo-3-metylpyridin (1g, 5,26mmol), CH3SNa (479mg, 6,84mmol) trong DMF
(10mL) trong 3,5 gir & 0°C trong diéu kién N,. Pha loéng hdn hop nay véi 50ml nude,
chiét bang etyl axetat (S0mL x 3). Rira lién tiép cac 16p hitu co két hop bang 50ml
nuée va 50ml nude mudi, séy kho trén Na,SOy, c6 dic dé tao ra hop chét néu trong dé

muc (1,1g, 95% ) dudi dang chét rin mau tring. LC-MS: [M+H]" = 218.

5-bromo-3-metyl-2-(metylsulfonyl)pyridin (B23.2): Thém m-CPBA (2,58¢g,
15mmol) vao hén hop gbm B23.1 (1,1g, 5Smmol) trong DCM (11mL) & 0°C. Khudy
hdn hop niy qua dém & rt, sau d6 1am dimg bing dung dich NaOH chita nudc 2mol/l
(50mL), chiét bang etyl axetat (S0mL x 2). Rira cac 16p hiru co két hop lién tip véi
50mL H,O va 50mL nudc mudi, séy kho trén Na,SO,, cd dic dé tao ra hop chét néu
trong d& muc (1,2g, 96%) dudi dang chét rin mau tring. LC-MS: [M+H]" = 249.9.

Chat trung gian B23: Diéu ché hop chit néu trong d& muc bing phuong phép
tuong tr véi phuong phép diéu ché chét trung gian B1 bing cach thay thé B1.4 bang
B23.2. LC-MS: [M+H]" =216,1 (ms" cia axit boronic trong tmng).

Chét trung gian B24: axit (5-metyl-6-morpholinopyridin-3-yl) boronic
Br Cl)H
(\J\JH jL/TBr Ij/ 0, ,Oﬂ; jfj/B\OH
O * _ (\N N/ + /B/B\ _
F7ON Il o) NN

o) i CQ

B24.1 B24.2 B24

4-(5-bromo-3-metylpyridin-2-yl)morpholin (B24.1): Gia nhiét hdn hop gdm 5-

bromo-2-flo-3-metylpyridin (2,5g, 13,2mmol), morpholin (3,4g, 39,6mmol), K,CO;
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(5,5g, 39,6mmol) trong 40ml DMSO dén 120°C va khuly trong 16 gid. Lam ngudi
hén hop nay dén rt. Thém 200ml nudc, chiét bing etyl axetat (150mL x 3). Rura cac
16p hitu co két hop bang 150ml nude va 150ml nuée mudi, siy kho trén Na,SO,, b
dic dé tao ra hop chit néu trong dé muc (1,8g, 53%) dudi dang chét rin mau tring.
LC-MS: [M+H]" = 257.,0.

Chat trung gian B24: Pidu ché hop chit néu trong dé& muc bang phwong phép
twong tw véi phuong phap diéu ché chédt trung gian B18 bing cich thay thé B18.1
bang B24.1. LC-MS: [M+H]" = 223,3.

Chat trung gian B25: 2-(5-(4.4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-
yl)propan-2-ol

R v@

B25.1

2-(5-bromopyridin-2-yl)propan-2-ol (B25.1): Thém 6mL CH;MgBr (1mol/L)
vao hdn hgp gém 1-(5-bromopyridin-2-yl)etanon (400mg, 2mmol) trong 8mL THF ¢ -
15°C trong diéu kién khi quyén N,. Khudy hdn hop nay trong 5 gid & 25°C, 1am dung
bing NH,CI bdo hoa (30mL) va khudy trong 1 gid, chiét bang etyl axetat (50mL x 2).
Rira céc 16p hitu co két hop bang 50ml nudc va 50mL nude mudi, siy kho trén
N2,SO;, ¢b dic. Tinh ché phan cin trén silicagel (PE/EA=10:1) dé tao ra hop chit néu
trong dé& muc (180mg, 42%) dudi dang dau khong mau. 'H-NMR (400 MHz, CDCl5) 8
ppm 1,54 (s, 6H), 7,31 (dd, 1H), 7,82 (dd, 1H), 8,58 (d, 1H).

Chat trung gian B25: Diéu ché hop chit néu trong dé muc bang phwong phap
twong tw v6i phuong phép diéu ché chét trung gian B1 bing céch thay thé B1.4 bing
B25.1. LC-MS: [M+H]" = 264,2.
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Chit trung gian B26: 4-metyl-2-(metylsulfonyl)-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin

Diéu ché hop chit néu trong d& muc bing phuong phap tuong tu véi phuong
phép diéu ché chét trung gian B23 bing cach thay thé 5-bromo-2-flo-3-metylpyridin
bing 5-bromo-2-flo-4-metylpyridin. LC-MS: [M+H]" = 298,1.

Chit trung gian B27: 2-metyl-6-(metylsulfonyl)-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin

B o B | X | X o
l —_— | _ —_— O\\ 7 — \\ N/
F~ N7 SsTON S Ry
B27.1 B27.2 chat trung gian B27

Diéu ché hop chét néu trong d& muc bing phuong phap twong tw véi phuong
phép diéu ché chit trung gian B23 bing cach thay thé 5-bromo-2-flo-3-metylpyridin
bang 3-bromo-6-flo-2-metylpyridin. LC-MS: [M+H]" = 298, 1.

Chit trung gian B28: 4-(5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-
yl)piperazin-2-on
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4-(5-bromopyridin-2-yl)piperazin-2-on (B28.1): Gia nhiét hén hop gdm 5-
bromo-2-flopyridin (1g, 5,68mmol), piperazin-2-on (1,7g, 17mmol), K,CO; (2,35g,
17mmol) trong 20ml DMSO & 120°C va khudy trong 16 gid. Lam ngudi hdn hop nay
dén rt, thém 80mL nudc, chiét bing etyl axetat (60mL x 3), rira 16p hitu co két hop
bang 100mL nudc, va 100mL nuéc mudi, sdy kho trén Na,SO,, ¢d dic, tinh ché phin
cin trén silicagel (DCM/MeOH=10:1) dé tao ra hop chat néu trong dé& muc (250mg,
17%) duéi dang chat rin mau tring. LC-MS: [M+H]" = 255,9.

Chat trung gian B28: Diéu ché hop chit néu trong d& muc bing phuong phép
tuong tw v6i phuong phap diéu ché chét trung gian B1 bing cach thay thé B1.4 bang
B28.1. LC-MS: [M+H]" = 304,3.

Chét trung gian B29: 4,4,5,5-tetrametyl-2-(2-metyl-4-(metylsulfonyl)phenyl)-1,3,2-

dioxaborolan
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B29.1 B29.2 B29.3 chit trung gian B29

Metyl(m-tolyl)sulfan (B29.1): Thém NaH (0,96g, 24mmol) vao hdn hop gém
3-metylbenzenthiol (2g, 16mmol) trong 20ml DMF & 0°C. Khudy hdn hop nay trong
30 phit & 25°C. Sau khi 1am lanh dén 0°C, thém timg giot CH;l (22,7g, 160mmol)
vao. Khudy hdn hop nay trong 2 gidr & rt, pha lodng bang 100mL nudc, chiét bang etyl
axetat (60mL x 3). Rira cac 16p hitu co két hop bang nuéc mudi (50mL x 1), siy kho
trén Na,SOy, cd dic. Tinh ché phan cin bang silicagel (rira giai véi PE/EA=100:0) dé
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tao ra hop chét néu trong d& muc (1,3g, 59%) dudi dang dau khong mau. Sir dung san

pham thé trong budc tiép theo ma khong tinh ché thém.

(4-bromo-3-metylphenyl)(metyl)sulfan (B29.2): Lam lanh hdn hop gbém B29.1
(1,3g, 9,4mmol) trong 30ml AcOH dén 0°C, thém ting giot Br; (1,5g, 9,42mmol), va
khudy hén hop nay trong 3 gior & 25°C. Cb dic hdn hop nay va tinh ché trén silicagel
(rira giai v6i PE) dé tao ra hop chat néu trong dé muc (1,7g, 85%) dudi dang dau

khong mau. Str dung san pham thd trong budc tiép theo ma khong tinh ché thém.

1-bromo-2-metyl-4-(metylsulfonyl)benzen (B29.3): Thém m-CPBA (4,04g,
23,5mmol) vao hdn hop gdm B29.2 (1,7g, 7,83mmol) trong 20mL DCM & 0°C.
Khudy hdn hop nay trong 16 gid & 25°C, lam dimg biang 40ml nuéc, sau d6 chiét bang
DCM (50mL x 2), rira cac 16p hitu co két hop bang nuéc mudi (50mL), sdy kho trén
Na,S0,, ¢6 dic. Tinh ché phén cin trén silicagel (rira giai v6i PE/EA=7:3) dé tao ra
hop chét néu trong dé muc (1,3g, 66%) dudi dang chét rin mau tring. "H NMR (400
MHz, CDCl;) 6 ppm 2,50 (s, 3H), 3,05 (s, 3H), 7,62 (dd, 2,3 gioz, 1H), 7,74 (d, 1H),
7,80 (d, 1H). LC-MS: [M+H]" =249,1.

Chat trung gian B29: Diéu ché hop chit néu trong d& muc biang phuong phap
tuong twr v6i phwong phap diéu ché chét trung gian B1 bang cach thay thé B1.4 bing
B29.3. Sir dung san pham thd trong bude tiép theo ma khéng tinh ché thém. LC-MS:
[M+H]" = 314,0.

Chét trung gian B30: axit (6-(3-(dimetylamino)-3-oxopropyl)pyridin-3-yl) boronic

Br. N Br N Br | N
O
+ > —
| NG 0 g T.(\Br \END\A(O\/ N” o~
(6]
B30.1 B30.2
o |
: Br
HoB | AN | Br | AN | | X
N7 N_ N7 N, N OH
O o 0]
B30 B30.4 B30.3
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(E)-etyl 3-(5-bromopyridin-2-yl)acrylat (B30.1): Khudy hén hop gbm 5-
bromopicolinaldehyt (0,93g, Smmol), etyl 2-bromoaxetat (1,25g, 7,5mmol), NaHCO;
(1,26g, 15mmol), PPh; (1,83g, 7mmol), nudc (10mL) trong SmL etyl axetat trong 16
gid & 25°C trong didu kién khi quyén N,. Pha lodng hdn hop nay véi nuée (30mL),
chiét bing etyl axetat (40mL x 2), rira cac 16p hitu co két hop bing nuéc (40mL) va
nude mubi (40mL), sy kho trén Na,SO,, cd dic. Tinh ché phan cin trén silicagel
(PE/EA=6:1) dé tao ra hop chét néu trong d& muc (1,1g, 85%) dudi dang chét rin mau
tring. LC-MS: [M+H]" = 256,0.

Etyl 3-(5-bromopyridin-2-yl)propanoat (B30.2): Lam lanh hdn hop gém B30.1
(1g, 3,9mmol), CuCl (406mg, 4,Immol) trong 20ml MeOH dén 0°C, thém NaBH,
(1,18g, 31,2mmol) chia thanh nhiéu phan, khudy hdn hop nay trong 5 gid & 0°C trong
didu kién khi quyén N,. Loc hdn hgp nay, cd dic dén kho. Tinh ché phin cin trén
silicagel (PE/EA=0 dén 20%) dé tao ra hop chét néu trong d& muc (600mg, 60%) dudi
dang diu khong mau. LC-MS: [M+H]" = 260,0.

Axit 3-(5-bromopyridin-2-yl)propanoic (B30.3): Khudy hdn hop gdém etyl
B30.2 (600mg, 2,32mmol), NaOH (928mg, 23,2mmol) trong dung dich dugc tron
gdm THF (14mL), nudc (7mL) va MeOH (7mL) trong 2 gid & 40°C. Piéu chinh hdn
hop nay dén gia tri pH=2-3 bing HCI IN, sau d6 co dic. Pha lodng phin cin bing
nude (30mL), chiét bing DCM/MeOH (10/1) (40mL x 4), siy kho trén Na,SO,, co
dic dé tao ra hop chit néu trong & muc (375mg, 70%) dudi dang chét rin mau tring.

LC-MS: [M+H]" = 232,0.

3-(5-bromopyridin-2-yl)-N,N-dimetylpropanamit (B30.4): Khudy hdn hop gdm
B30.3 (400mg, 1,74mmol), dimetylamin hydroclorua (570mg, 6,96mmol), HATU
(992mg, 2,61mmol), DIEA (1,79g, 13,92mmol) va DCM (20mL) trong 5 gio ¢ 25°C
trong diéu kién khi quyén N,. Pha lodng hdn hop nay véi nu6e (30mL), chiét bing EA
(30mL x 3), rira cic chét hitu co két hop bang nudc (40mL) va nude mudi (40mL),
sdy kho trén Na,SO,, cd dic. Tinh ché phan cin bing HPLC diéu ché d tao ra hop
chét néu trong dé muc (260mg, 58%) dudi dang chdt rin mau tring. LC-MS: [M+H]"
=259,0.

Chét trung gian B30: Diéu ché hop chét néu trong dé muc bing phwong phép
tuong tu voi phuong phap diéu ché chit trung gian B18 bing cach thay thé B18.1
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bing B30.4. Sir dung san pham tho trong budc tiép theo ma khong tinh ché thém. LC-

MS: [M+H]" = 305,3 d6i véi este ciia axit boronic pinacol; 223,1 dbi véi axit boronic.

Chit trung gian B31: 2,6-dimetyl-4-(5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyridin-2-yl)morpholin

4-(5-bromopyridin-2-yl)-2,6-dimetylmorpholin  (B31.1): Thém 5-bromo-2-
flopyridin (3,0g, 20mmol) vao dung dich 2,6-dimetylmorpholin (6,9g, 60mmol) va
K,COj5 (8,3g, 60mmol) trong 10ml DMSO. Gia nhiét hdn hop phan tmg nay & 130°C
trong 16 gid. Lam ngudi hdn hop phan tng nay dén rt va thém 100mL H,0, sau d6
chiét bang EtOAc (2 x 100mL). Rira c4c 16p hitu co ndi tiép nhau bing nuéec mudi
(100mL), sdy kho trén Na,SO, va ¢b dic trong diéu kién 4p suét giam dé tao ra hop
chét néu trong d& muc (4,38g, 81%) dudi dang chét rin mau vang. LC-MS: [M+H]" =
273,0.

Chat trung gian B31: Diéu ché hop chit néu trong d& muc bing phwong phap
tuong tu v6i phuong phap diéu ché chét trung gian B1 bang cich thay thé B1.4 bing
B31.1. LC-MS: [M+H]" = 319,0.

Chét trung gian B32: 4.4.,5,5-tetrametyl-2-(4-(2-(metylsulfonyl)etoxy)phenyl)-1,3,2-

dioxaborolan
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1-bromo-4-(2-bromoetoxy)benzen (B32.1): Gia nhiét hdén hop gbém 4-
bromophenol (4,3g, 25mmol), 4-bromophenol (12,7g, 67,5mmol), NaOH (1,6g,
40mmol) trong H,0 (20mL) dé hoi hueu trong 11 giv. Thém DCM (50mL). Tach pha
hitu co va co dic d tao ra hop chit néu trong d& muc (4,2g, 60%). Str dung san pham

thd trong budc tiép theo ma khong tinh ché thém.

(2-(4-bromophenoxy)etyl)(metyl)sulfan (B32.2): Gia nhiét hdn hop gém B32.1
(4,3g, 25mmol), CH;3SNa (6,12g, 45Smmol) trong DMF (50mL) & 90°C trong 18 gio.
Thém DCM (50mL) va nuéc (100mL). Tach pha hitu co va c¢b dic dé tao ra hop chit
néu trong d& muc (2,92, 80%). St dung san phim tho trong budc tiép theo ma khong
tinh ché thém.

1-bromo-4-(2-(metylsulfonyl)etoxy)benzen (B32.3): Khudy hdn hop gdm
B32.2 (2,9g, 12mmol), m-CPBA (7,28g, 36mmol) trong DCM (50mL) & rt trong 18
gid. Thém DCM (50mL) va nuéc (100mL). T4ch pha hitu co va c6 dic. Tinh ché phin
cin bang sic ky silicagel rtra giai véi PE/EtOAc=1/1 @& tao ra hop chét néu trong dé
muc (2,7g, 80%) dudi dang chat rin mau vang nhat. Str dung san phdm thé trong budc

tiép theo ma khong tinh ché thém.

Chat trung gian B32: Diéu ché hop chit néu trong d& muc bing phuong phap
tuong tu v6i phuong phép diéu ché chét trung gian B1 bing céch thay thé B1.4 bing
B32.3. LC-MS: [M+H]" = 327,2.

Chit trung gian B33: 2-(2-(3,3-diflopyrolidin-1-yl)etyl)-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin
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5-bromo-2-vinylpyridin (B33.1): Pd(PPh;), (500mg, 0,4mmol) Thém vao
huyén phti da khudy cua 2,5-dibromopyridin (5g, 21mmol) va 4,4,5,5-tetrametyl-2-
vinyl-1,3,2-dioxaborolan (3,6g, 23mmol) trong hén hgp gdm 1,4-dioxan (40mL) va
dung dich bdo hda cta natri cacbonat (12mL). Khudy hdn hop nay ¢ 100°C trong 16
gio trong dng duoc bit kin trong diéu kién nito. Pha lodng hdn hop nay véi diclometan
(200mL) va rira bang nuée (100mL). Tach 16p hitu co, sy khé trén Na,SO,, loc va co
dic trong diéu kién 4p suét giam. Tinh ché san phdm thd bang sic ky cot nhanh (cot
silicagel, diclometan trong heptan 20/80 dén 80/20) dé tao ra hop chit néu trong dé
muc (2,9g, 77%). Sir dung san pham thé trong budc tiép theo ma khong tinh ché thém.
LC-MS: [M+H]" = 186,0.

5-bromo-2-(2-(3,3-diflopyrolidin-1-yl)etyl)pyridin ~ (B33.2): Thém B33.1
(500mg, 2,72mmol) vao dung dich 3,3-diflopyrolidin (930mg, 8,16mmol) trong axit
axetic (3mL), va khudy hén hop nay ¢ 100°C trong 18 gio. Thém dung dich natri
bicacbonat chita nudc bao hoa, va chiét hdn hop nay bing etyl axetat (50mL). Sdy kho
16p hitu co trén khan natri sulfat, cd dic, va sau d6 tinh ché phin cin bang séc ky cot
trén silicagel (hexan : etyl axetat = 10 : 1, clorofom : metanol = 10 : 1) dé tao ra hop
chat néu trong d& muc (500mg, 68%). St dung san pham thd trong budc tiép theo ma
khong tinh ché thém. LC-MS: [M+H]" = 293,0.

Chat trung gian B33: Piéu ché hop chét néu trong dé muc bang phuong phap
twong tu v6i phuong phap diéu ché chat trung gian B1 bing cach thay thé B1.4 bing
B33.2. LC-MS: [MH]" = 257,2 (MH" ciia axit boronic).
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Chét trung gian B34: axit (6-(2-(dimetylamino)etyl)pyridin-3-yl) boronic
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2-(5-bromopyridin-2-yl)-N,N-dimetyletanamin (B34.1): Thém dung dich
dimetylamin 2,0M (27mL, 54mmol) trong THF vao dung dich 5-bromo-2-
vinylpyridin (1,0g, 5,4mmol) trong axit axetic (7mL). Khudy hén hop nay & 80°C qua
dém va & 90°C trong hai ngay, sau d6 1am ding bing dung dich natri bicacbonat chira
nudc bio hoa, chiét bang etyl axetat, séy kho trén natri sulfat khan. Co dic, va sau do
tinh ché phan cin bang sic ky cot trén silicagel (hexan: etyl axetat = 10 : 1, clorofom :
metanol = 10 : 1) dé tao ra hop chit néu trong d& muc (900mg, 60%). St dung san
pham tho trong budc tiép theo ma khong tinh ché thém. LC-MS: [M+H]" = 231,1.

Chét trung gian B34: Didu ché hop chét néu trong d& muc bing phuong phép

tuong tw v6i phuong phap diéu ché chit trung gian B18 bing cach thay thé B18.1
bing B34.1. LC-MS: [M+H]" = 195,2.

Chit trung gian B35: 2-(metoxymetyl)-3-metyl-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin

%O
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Metyl 5-bromo-3-metylpicolinat (B35.1): Thém SOCI, (275mg, 23,1mmol) vao
dung dich axit 5-bromo-3-metylpicolinic (500mg, 2,31mmol) trong MeOH (10mL) &
rt. Sau d6 khudy hdn hop phan tmg nay & 90°C trong 4 gid. Loai bd dung mdi dé tao
ra hop chat néu trong d& muc (500mg, 94%) dudi dang chét rin mau tring nhat. St
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dung san phim thé trong bude tiép theo ma khoéng tinh ché thém. LC-MS: [M+H]" =
232,0.

(5-bromo-3-metylpyridin-2-yl)metanol  (B35.2): Thém NaBH, (826mg,
21,7mmol) vao dung dich B35.1 (500mg, 2,17mmol) trong MeOH (15mL) & rt. Sau
d6 khudy hdn hop phan tmg nay & 90°C trong 2 gid. Loai bé dung mdi. Hoa tan phan
cin trong EtOAc (20mL) va rira bing nuée (15mL). C6 dic pha hitu co dé tao ra hop
chét néu trong d& muc (300mg, 68%) dudi dang ddu mau vang nhat. St dung san

pham tho trong budc tiép theo ma khong tinh ché thém. LC-MS: [M+H]" = 204,2.

5-bromo-2-(metoxymetyl)-3-metylpyridin (B35.3): Thém metyl iodua (254mg,
1,79mmol) vio huyén phii di khudy cta B35.2 (300mg, 1,49mmol) va NaH (89mg,
2,23mmol) trong THF (8mL). Khudy hdn hop phan tmg nay & rt trong 1 gid. Thém
DCM (20mL) va nuéc (15mL). Tach pha hitu co va c¢b dic. Tinh ché phan cin bing
phwong phap TLC didu ché (PE/EtOAc=2/1) dé tao ra hop chét néu trong d& muc
(310mg, 96%) dang chét rin. Sir dung san phim tho trong bude tiép theo ma khong
tinh ché thém. LC-MS: [M+H]" =218,1.

Chét trung gian B35: Diéu ché hop chit néu trong d& muc bing phwong phap
twong tu v&i phuong phép diéu ché chét trung gian B1 bing céch thay thé B1.4 bing
B35.3. LC-MS: [M+H]" = 264,0.

Chét trung gian B36: 4-(2-(5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-
yl)etyl)piperazin-2-on
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Diéu ché hop chét néu trong d& muc bing phuong phép tuong tu v6i phuong
phap diéu ché chat trung gian B33 bing cach thay thé 3,3-diflopyrolidin bing
piperazin-2-on. LC-MS: [M+H]" = 332,0.
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Chat trung gian B37: 4-(5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-yl)-
1,4-diazepan-1-carbaldehyt
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Diéu ché hop chit néu trong dé muc bang phwong phép tuong ty v6i phuong
phép diéu ché chét trung gian B31 bing cach thay thé 2,6-dimetylmorpholin bing 1-
formyl-1,4-diazepan-6-yli. LC-MS: [M+H]" = 332,3.

Chat trung gian B38: 4-(2-(5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-
yl)etyl)piperazin-1-carbaldehyt

Diéu ché hop chit néu trong d& muc bing phwong phép tuong tu v6i phwong
phap diéu ché chat trung gian B33 bing cach thay thé 3,3-diflopyrolidin bing
piperazin-1-carbaldehyt. LC-MS: [M+H]" = 346,3.

Chét trung gian B39: 2-(4-(5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-
yl)piperazin-1-yl)etanol
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Piéu ché hop chit néu trong d& muc bing phwong phap tuong tw v4i phuong
phép diéu ché chat trung gian B31 bang céch thay thé 2,6-dimetylmorpholin bing 2-
(piperazin-1-yl)etanol. LC-MS: [M+H]" = 334,2.

Chét trung gian B40: axit (6-(dimetylcarbamoyl)pyridin-3-yl) boronic

(?H
Br Br B
X ~
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@ o}
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5-bromo-N,N-dimetylpicolinamit (B40.1): Thém oxalyl clorua (SmL) vao dung
dich axit 5-bromopicolinic (1,5g, 7,42mmol) trong DCM (15mL) & 0°C. Khudy hdn
hop phéan ting & 40°C trong 1 gid, c¢6 dic trong didu kién 4p sudt giam. Pha lodng phin
cin biang DCM (20mL), va DIPEA (1,5g) va thém lién tiép dimetylamin (600mg).
Khudy hdn hgp ndy trong 1 gid, ¢d dic, tinh ché phan cin bing sic ky nhanh bing
cach st dung PE/EA 5:1 dé thu duoc hop chit néu trong dé muc (700mg, 49%). St
dung san phim thé trong budc tiép theo ma khong tinh ché thém. LC-MS: [M+H]" =
231,1.

Chét trung gian B40: Diéu ché hop chit néu trong dé muc bing phuong phap
tuong tu véi phwong phap diéu ché chit trung gian B18 bing cach thay thé B18.1
bang B40.1. Str dung san phim thd trong budc tiép theo ma khong tinh ché thém. LC-
MS: [M+H]" = 195,4.
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Chat trung gian B41: Pyrolidin-1-yl(5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyridin-2-yl)metanon

CI)H
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B41.1 B41

(5-bromopyridin-2-yl)(pyrolidin-1-yl)metanon (B41.1): Biéu ché hop chit néu
trong dé muc bing phuwong phép twong tu véi phwong phap didu ché chét trung gian
B40.1 bing céach thay thé dimetylamin bang pyrolidin.

Chét trung gian B41: Thém Pd(dppf)Cl, (20mg) vao dung dich gém B41.1
(70mg), bis(pinacolato)diboron (77mg, 0,305mmol) va KOAc (59mg, 0,604mmol)
trong dioxan (2mL). Gia nhiét hdn hgp phan tng nay & 110°C trong 2 gid trong didu
kién N,. Sau khi 1am ngudi dén rt, loc hdn hop nay, st dung phén dich lgc trong budc
tiép theo ma khong tinh ché thém. LC-MS: [M+H]" = 303,2 (déi v&i axit boronic, LC-
MS: [M+H]" =221,2))

Chit trung gian B42: N-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-

yl)picolinamit
OH
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Diéu ché hop chit néu trong d& muc bing phwong phép tuong tw véi phuong
phap diéu ché chat trung gian B41 bing cach thay thé dimetylamin bing metanamin.
Str dung san phdm tho trong budc tiép theo ma khong tinh ché thém. LC-MS: [M+H]"
=181,1.
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Chat trung gian B43: N-etyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)picolinamit
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Diéu ché hop chit néu trong d& muc bing phuong phap tuong tw véi phuong
phap diéu ché chit trung gian B41 bing céch thay thé dimetylamin bang etanamin. St
dung san pham tho trong bude tiép theo ma khong tinh ché thém.

Chét trung gian B44: N-(2-(dimetylamino)etyl)-N-metyl-5-(4,4,5,5-tetrametyl-1,3,2-

dioxaborolan-2-yl)picolinamit

OH
N Br | B | X B\OH
HO |N/ — © N T O N
o) /‘/N\ AN
N \NJ/
| Ba4. | B44

Diéu ché hgp chét néu trong d& muc bing phuong phap tuong tw véi phwong
phap diéu ché chét trung gian B41 bing cich thay thé dimetylamin bang N1,N1,N2-
trimetyletan-1,2-diamin. Str dung san pham thé trong budc tiép theo ma khong tinh
ché thém. LC-MS: [M+H]" = 252,2.

Chit trung gian B45: axit (5-(4,4-dimetyl-4,5-dihydrooxazol-2-yl)pyridin-3-yl)

boronic
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2-(5-bromopyridin-3-yl)-4,4-dimetyl-4,5-dihydrooxazol (B45.1): Cho k&m
clorua (73,7mg, 0,55mmol) vao binh thét cd day tron 10ml, lam ndng chay trong didu
kién &p sudt cao va 1am ngudi toi nhiét d6 mdi truong trong didu kién N, trude khi
thém dung dich 5-bromonicotinonitril (1g, 5,5mmol) va 2-amino-2-metylpropan-1-ol
(513mg, 5,8mmol) trong clobenzen khd (15mL). Hdi Iuu hdn hop tao thanh trong 48
gi® trong didu kién N,. Loai bo céc chét d& bay hoi trong chin khong va thém nudc
(20ml). Chiét 16p chira nuée bang DCM (3 x10mL) va rtra phan chiét hitu co két hop
nay bing nude, nuéc mubi, sdy kho trén Na,SO, va ¢b dic trong chan khong. Tinh ché
san phim thd bang sic ky nhanh trén silicagel (PE\EA: 100\1 dén 3\1) thu dwoc hop
chét néu trong d& muc (lg, 71%) dudi dang chét rén mau tring. LC-MS: [M+H]" =
257,1.

Chat trung gian B45: Diéu ché hop chit néu trong d& muc bing phwong phap
tuong tu véi phuong phap didu ché chat trung gian B18 bing cach thay thé B18.1
bang B45.1. LC-MS: [M+H]" = 221,2.

Chit trung gian B46: axit (6-(4,4-dimetyl-4,5-dihydrooxazol-2-yl)pyridin-3-yl)

boronic
OH
Br. ]
Br. Br. A B
A | HO™ X
H
| on+ H2N></OH | I R_/oH N |
N —> °N —_— \ —_— N O,
5 N \7Z
N
B46.1 B46.2 B46

5-bromo-N-(1-hydroxy-2-metylpropan-2-yl)picolinamit (B46.1): Thém thionyl
clorua (10mL, 150mmol) vao axit 5-bromopicolinic rin (1,2g, 6mmol) & nhiét do moi

truong trong didu kién N,. Hoi luu hdn hop tao thanh trong 2 gid va loai bo cac chat
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dé bay hoi trong chan khong. Hoa tan axit clorua thd trong DCM khd (20mL) va thém
tir tr dung dich nay & 0°C vao dung dich 2-amino-2-metylpropan-1-ol (1,6g, 18mmol)
trong DCM (5mL). Sau khi khudy 48 gi® & nhiét d6 moi truong, loai bo cac dung moi
trong chan khong va tinh ché san phim thé bang sic ky nhanh trén silicagel (PE/EA=
100/1 dén 5/1) dé tao ra hop chét néu trong dé muc (1,5g, 93%) dudi dang chét rén
mau tring. LC-MS: [M+H]" =273,1.

2-(5-bromopyridin-2-yl)-4,4-dimetyl-4,5-dihydrooxazol (B46.2): Khudy dung
dich B46.1 (1g, 3,7mmol) trong thionyl clorua (967mmol, SmL) 12 gi¢ & nhiét d6 moi
trudong. Loai bé dung mdi trong chan khong va thém DCM kho (20mL). Rira 16p hitu
co di tach biang NaOH 2N chita nudc (2 x 25mL), sdy kho trén MgSO,, va cd dic
trong chan khong. Tinh ché san phdm tho bing sic ky nhanh trén silicagel (PE/EA=
100/1 dén 1/1) dé thu dwgc hop chét néu trong d& muc (850mg, 91%) dudi dang chét
rdn mau tring. LC-MS: [M+H]" = 257,0.

Chat trung gian B46: Diéu ché hop chit néu trong & muc bing phuong phép
tuwong tu véi phuong phap diéu ché chét trung gian B18 bang cach thay thé B18.1
bang B46.2). LC-MS: [M+H]" =221,1.

Chét trung gian B47: axit (5-(metoxymetyl)-6-metylpyridin-3-yl) boronic

o]
Br ~ Br \o 2 B\OH
PO 0 o Hom om Y |
| e ) ) — —
N/ N N N

B47.1 B47.2 B47

(5-bromo-2-metylpyridin-3-yl)metanol  (B47.1): Thém timg phan natri
borohydrua (500mg, 12,5mmol) vao dung dich etyl 5-bromo-2-metylnicotinat (1,0g,
4,1mmol) trong MeOH (15mL) ¢ 0°C. Sau 1 gid, 1am dimg phan Gng bing cach thém
nuée (10mL). Sau d6 chiét phan tng bang DCM (3 x10mL). Két hop céc phan chiét,
sdy kho trén Na,SO,, cd dic va tinh ché bang sic ky cot trén silicagel (PE/EA= 100/1
dén 5/1) @ thu duoc hop chét néu trong dé& muc (650mg, 79%) dudi dang chét rin
mau tring. LC-MS: [M+H]" = 201,9.
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5-bromo-3-(metoxymetyl)-2-metylpyridin (B47.2): Thém tir tr NaH (60%
trong lwong, 48mg, 1,2mmol) vao hdn hop gdm B47.1 (200mg, 1,0mmol) trong THF
(10mL) & 0°C. Khu4y hén hop nay & 0°C trong 30 phit, sau d6 thém timg giot CH;l
(213mg, 1,5mmol). Khuy hén hop phan ting nay & 0°C trong 2 gid nita, 1am dimg
bing nudc (SmL), chiét bang EA(10mL x 3), rira cac phan chiét két hop bang nudc
mudi (10mL x 3), sdy kho trén Na,SO,, ¢d dic va tinh ché bing phuong phép TLC
didu ché (silicagel, UV254, PE/EA = 5/1) dé tao ra hop chit néu trong dé muc
(100mg, 70%) dudi dang dau sach. LC-MS: [M+H]" =217,9.

Chét trung gian B47: Diéu ché hop chit néu trong dé muc bing phwong phap
turong tw véi phuong phap didu ché chét trung gian B18 bing cach thay thé B18.1
bang B47.2. LC-MS: [M+H]" = 182,2.

Chét trung gian Cl: 8-bromo-N-((5-flobenzofuran-4-yl)metyl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin
F
H,N
CN 2 N._S
NN N._NH
F A\ F N J/\(WN/ | \\,\E \O
— A /2 -
o o N-N N=N
A13 c1.1 3 c1

(5-flobenzofuran-4-yl)metanamin (C1.1): Thém Raney Ni (500mg) trong diéu
kién N, vao dung dich 5-flobenzofuran-4-cacbonitril (A1.3) (1g, 6,2mmol) trong
MeOH (15mL) va NH,OH (2mL). Khir khi huyén phi tao thanh trong diéu kién chan
khong va nap lai khi v6i H, nhd béng khi. Sau d6 khudy phan vng niy & rt trong didu
kién bong khi H, qua dém, loc qua dém Xelit. Co6 dic phr?m dich loc dugc tinh ché
bing sic ky nhanh (DCM-DCM\MeOH=10\1) dé tao ra hop chit néu trong d& muc
(900mg, 88%) dudi dang dau mau vang. LC-MS: [M+H]" = 166.

8-bromo-N-((5-flobenzofuran-4-yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-
amin (C1): Khudy hdn hop gdm (5-flobenzofuran-4-yl)metanamin (C1.1) (203mg,
1,23mmol) va 8-bromo-5-(metylthio)-[1,2,4]triazolo[4,3-c]pyrimidin (3) (200mg,
0,82mmol) & 40°C trong 12 gid. Sau khi hoan thanh phan tng, thém EA (15mL). Loc
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phan chit rin va rira bing EA (3mLx3). Thu liy phan chét rin dé thu dwoc hop chit
néu trong d& muc dudi dang chét rin mau tring (50mg, 17%). LC-MS: [M+H]" = 362.

Chét trung gian C2: (4-((8-bromo-[1,2,4]triazolo[4,3-f]pyrimidin-5-ylamino)metyl)-5-
flo-2,3-dihydrobenzofuran-3-ol

Br Br Br Br

c2.1 C2.2 c23
(0] 0 (0]
—_— F D ——— E » F
OH OH
Br cN OH NH,
Cc2.4 C2.5 C2.6

2-bromo-3,6-diflobenzaldehyt (C2.1): Thém tung giot LDA (54mL, 108mmol)
vao dung dich 2-bromo-1,4-diflobenzen (16g, 83mol) trong 200mL THF trong diéu
kién khi quyén N, & -78°C. Sau khi khudy & -78°C trong 45 phut, thém DMF (18,2g,
249mmol). Khudy hdn hgp nay trong 2 gio nita & -78°C. Lam 4m hdn hop phén tmg
lén dén 0°C, thém 200mL va thém NH,CI bdo hoa. Chiét hdn hop tao thanh bing
EtOAc (200mLx2). Rira 16p hitu co két hop bang nudec mudi (400mLx1), sy khd trén
Na,SO,4 khan, lgc va cd déc trong diéu kién chan khong dé tao ra san phém tho. Tinh
ché san pham tho bang sic ky cot (silica, EtOAc/PE=1/30) dé tao ra hop chét néu
trong d& muc (11g, 60%) dudi dang chét rin mau vang. '"H NMR (500 MHz, CDCl;) &
ppm 7,57 - 7,34 (m, 2H), 10,20 (dd, 1H).

2-bromo-3-flo-6-metoxybenzaldehyt (C2.2): Thém dung dich MeONa (2,26¢,
41,8mmol) trong MeOH (40mL) & 60°C vao dung dich 2-bromo-3,6-diflobenzaldehyt
(C2.1) (8,4g, 38,0mmol) trong THF kho (40mL) va MeOH (80mL) trong khoang thoi
gian 30 phit, va khudy hdn hop tao thanh & 60°C trong 16 gid. Loai bo dung méi va
thém nudc (100ml), va khudy hdn hop tao thanh & rt trong 30 phut. Thu 14y phan chét
rin bang cach loc, va sau d6 nghién nhé véi PE/EA 10:1 dé thu dugce hop chét néu
trong d& muc dudi dang chét rin mau vang (7,04g, 80%). 'H NMR (500 MHz, CDCly)
8 ppm 3,92 (s, 3H), 6,94 (dd, 1H), 7,31 - 7,24 (m, 1H), 10,38 (s, 1H). LC-MS: [M+H]"
=233,1.
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2-bromo-3-flo-6-hydroxybenzaldehyt (C2.3): Thém ting giot BBr; (26mL,
26mmol, 1,0mol/L trong DCM) vao dung dich 2-bromo-3-flo-6-metoxybenzaldehyt
(C2.2) (5g, 21,4mol) trong 100mL DCM trong diéu kién N, & -78°C. Khudy dung dich
nay & -78°C trong 30 phut va ¢ rt qua d€m. Thém 100mL NH,4Cl bdo hoa & 0°C va
khudy trong 20 phut. Chiét hdn hop tao thanh bing DCM (150mLx2). Rira 16p hitu co
két hop bang 400mL nuéc mudi, sy khd (Na,SOy), loc va cd dic trong chan khong.
Tinh ché san pham thd tao thanh bing sic ky cot (rira giai gradien voi 0-50% EA
trong PE) dé tao ra hop chit néu trong dé muc (4g, 85%) dudi dang chit rin mau
vang: "H NMR (500 MHz, CDCl;) & ppm 6,94 (dd, 1H), 7,29 (dt, 1H), 10,33 (s, 1H),
11,78 (s, 1H).

5-flo-3-hydroxy-2,3-dihydrobenzofuran-4-cacbonitril (C2.5): Khudy dung dich
2-bromo-3-flo-6-hydroxybenzaldehyt (C2.4) (2,7g, 11,6mol), Zn(CN), (2g,
17,4mmol) va Pd(PPh;), (1,4g, i,2mm01) trong 50mL DMF trong diéu kién N, &
120°C trong 16 gio. Lam ngudi hdn hop phan tng nay dén rt va thém 150mL nudec.
Chiét hdn hop niy bing EtOAc (200mLx2). Rira 16p hitu co két hop bing 200mL
nuée mudi, say khd (Na,SO,), loc va c¢b dic trong chan khong. Tinh ché san phim tho
tao thanh bang sic ky cot (rira giai gradien: 0-50% EA trong PE) dé tao ra hop chét
néu trong dé muc (lg, 60%) dudi dang chit rin mau tring. '"H NMR (500 MHz,
CDCl3) & ppm 2,91 (d, 1H), 4,55 (dd, 1H), 4,69 (dd, 1H), 5,63 (s, 1H), 7,17 - 7,01 (m,
2H).

4-(aminometyl)-5-flo-2,3-dihydrobenzofuran-3-ol (C2.6): Thém tirng giot BH;-
THF (22,4mL, 22,4mmol) vao dung dich 5-flo-3-hydroxy-2,3-dihydrobenzofuran-4-
cacbonitril (C2.5) (1g, 5,6mol) trong 20ml THF. Khudy dung dich nay & 60°C trong
16 gid. Lam ngudi hdn hop phan tng nay dén rt, va thém can than MeOH vao. Khudy
hén hop tao thanh trong 30 phit. Lip lai quy trinh nay ba lan. Tinh ché san phim tho
bang HPLC diéu ché @ tao ra hop chét néu trong d& muc (600mg, 60%) dudi dang
chit ran mau tring. '"H NMR (500 MHz, DMSO-de) & ppm 3,71 (d, 1H), 3,89 (d, 1H),
4,28 (dd, 1H), 4,52 (dd, 1H), 5,47 (dd, 1H), ), 6,70 (dd, 1H), 7,00 (dd, 1H ).
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4-(((8-bromo-[1,2,4]triazolo[4,3-c]pyrimidin-5-yl)amino)metyl)-5-flo-2,3-
dihydrobenzofuran-3-ol (C2): Thém 4-(aminometyl)-5-flo-2,3-dihydrobenzofuran-3-ol
(C2.6) (586mg, 3,2mmol) vao dung dich 4-(aminometyl)-5-flo-2,3-
dihydrobenzofuran-3-ol (3) (400mg, 1,6mmol) trong 2mL diclometan va khudy huyén
pht tao thanh & 100°C trong 3 gid. Tinh ché hdn hop nay bing sic ky cot (rira giai v6i
MeOH 10% trong DCM) dé tao ra hop chét néu trong d& muc (105 mg, 17%) dudi
dang chét rdn mau tring. LC-MS: [M+H]" =382,0.

Chat trung gian C3: 8-bromo-N-((5-flo-2-metoxy-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

OMe
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2-bromo-1-flo-4-metoxy-3-(2-metoxyvinyl)benzen (C3.1): Thém LHMDS (1M
trong THF, 178,5mL, 178,5mmol) & 0°C vio huyén phu cua
(metoxymetyl)triphenylphosphoni (57,41g, 0,167mol) trong THF khd (250mL) trong
khoang thdi gian hon 30 phut. Khudy hén hop tao thanh & 0°C trong 45 phut, sau do
thém dung dich 2-bromo-3-flo-6-metoxybenzaldehyt (C2.2) (26,0g, 0,11mol) trong
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THF kh6 (100mL) trong hon 30 phut. Khudy hdn hop tao thanh & 25°C trong 2,5 gid,
va lam dimg bang NH,CI (200mL), va chiét bing Et,0 (150mLx2). Rira 16p hitu co
két hop bang nudc mudi (150mLx1), sdy khd (Na,SOy), loc va ¢ dic trong chan
khong. Tinh ché phan cin bang sic ky cot (silica, dung méi rira giai: EtOAc trong PE:
3%) dé thu dugc hop chit néu trong dé muc dudi dang chét rin mau vang (25,68¢,
88,2%). '"H NMR (400 MHz, CDCl;) & ppm 7,53 (d, 1H), 6,92 - 6,82 (m, 1H), 6,77
(dd, 1H), 5,99 (d, 1H), 3,84 (s, 3H), 3,75 (s, 3H).

2-(2-bromo-3-flo-6-metoxyphenyl)axetaldehyt (C3.2): Thém HCI 3N (100mL,
300mmol) vao dung dich 2-bromo-1-flo-4-metoxy-3-(2-metoxyvinyl)benzen (C3.1)
(25,68g, 98,4mmol) trong THF (200mL). Gia nhiét hdn hgp tao thanh & 60°C trong 10
gio, 1am ngudi dén rt va chiét bang DCM (130mLx3). Rira 16p hitu co két hop bang
dung dich NaHCOj; (150mLx1), nudc mudi (150mLx1), sdy khé (Na,SO4), loc va ¢
dic trong chan khong. Tinh ché phan cin bing séc ky cot (silica, rira giai voi EtOAc
trong PE: 2%~4%). Nghién nho san phim thé véi PE/EtOAc (10:1, 30mL) trong 1
gio. Thu l4y phan chit ran bang cach loc, rira bing PE, va sdy kho trong chan khong
dé thu duoc hop chét néu trong d& muc duéi dang chét rin mau tréng (13,5g, 55,5%).
'H NMR (500 MHz, CDCl;) & ppm 3,80 (s, 3H), 3,96 (d, 2H), 6,82 (dd, 1H), 7,07 (dd,
1H), 9,67 (t, 1H).

4-bromo-5-flo-2-metoxy-2,3-dihydrobenzofuran (C3.3): Thém timg giot BBr;
(IM trong DCM, 140mL, 140mmol) vao dung dich 2-(2-bromo-3-flo-6-
metoxyphenyl)axetaldehyt (C3.2) (11,5g, 46,56mmol) trong DCM (100mL) & -78°C
trong 30 phat. Lam 4m hén hop tao thanh dén rt va khudy trong 4gid. Lam lanh hdn
hop nay dén 0°C, 1am ding cén than bang MeOH (30mL) va khudy & 0°C trong 2 gid.
Chiét hén hop tao thanh bing DCM (100mLx3), va rira 16p hiru co két hop bang
NaHCO; bdo hoa (150mLx1), nudc mudi (150mLx1), siy kho (Na,SO,), loc va cb
dic trong chan khong. Tinh ché phan cin bing séc ky cot (silica, rira gidi vai EtOAc
trong PE 1,0%~4,0%) dé thu dugc hop chit néu trong ¢& muc dudi dang chit rin mau
tring (8,6g, 75%). "H NMR (500 MHz, CDCl;) & ppm 3,06 (dd, 1H), 3,33 (dd, 1H),
3,52 (s, 3H), 5,67 (dd, 1H), 6,70 (dd, 1H), 6,90 (t, 1H).

5-flo-2-metoxy-2,3-dihydrobenzofuran-4-cacbonitril (C3.4): Gia nhiét hon hop
gdm  4-bromo-5-flo-2-metoxy-2,3-dihydrobenzofuran (C3.3) (4,0g, 16,19mmol),
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Zn(CN), (3,8g, 32,39mmol), Pd(PPh;), (936mg, 0,81mmol) trong DMF (35mL) &
120°C trong 16 gid. Chiét hdn hop phan tng nay bang EtOAc (50mLx4). Rira cac 16p
hitu co két hop rira bang LiCl (5% trong nudc 30mLx2), nude mudi (15mLx1), sdy
kho (Na,SO,), loc va cd dic trong chan khong. Tinh ché phan cin bang sic ky cot
(silica, rira giai voi EtOAc trong PE 2%~4%) dé thu dugc hop chét néu trong dé& muc
dudi dang chét rin mau tring (2,0g, 64%). '"H NMR (500 MHz, CDCl;) & ppm 3,21
(dd, 1H), 3,48 (dd, 1H), 3,53 (s, 3H), 5,73 (dd, 1H), 7,04 - 6,92 (m, 2H).

(5-flo-2-metoxy-2,3-dihydrobenzofuran-4-yl)metanamin (C3.5): Lam sach hon
hop gém 5-flo-2-metoxy-2,3-dihydrobenzofuran-4-cacbonitril (C3.4) (2,0g, 8,1mmol),
Raney Ni (0,2g), trong NH; 7N trong MeOH (60mL) va MeOH (30mL) bing H, va
khudy & rt trong diéu kién H, trong 30 phut. Loc hdn hop phan ting nay bing Xelit va
rira bing MeOH (100mL). C6 dic phan dich loc trong chan khong, va tinh ché phin
can bang sic ky cot (silica, rira giai voi EtOAc trong PE 10%~40%; sau d6 NH; 1IN
trong MeOH / DCM 10%~15%) dé thu dugc hop chit néu trong d& muyc dudi dang
diu mau vang (1,85g, 90%). "H NMR (500 MHz, CDCl;) & ppm 3,07 (d, 1H), 3,36
(dd, 1H), 3,55 - 3,48 (m, 3H), 3,81 (d, 2H), 5,65 (dd, 1H), 6,67 (dd, 1H), 6,84 (t, 1H).
LC-MS: [M+H]" =198,2.
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8-bromo-N-((5-flo-2-metoxy-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin (C3): Gia nhiét hdn hgp gdm (5-flo-2-metoxy-
2,3-dihydrobenzofuran-4-yl)metanamin (C3.5) (500mg, 2,54mmol), 8-bromo-5-
(metylthio)-[1,2,4]triazolo[4,3-c]pyrimidin (3) (320mg, 1,30mmol) trong DCM (2mL)
& 50°C trong binh m& qua dém. Tinh ché hdn hop phan Ung ndy bing sic ky cot
(silica, rtra giai voi EtOAc trong PE 10%~50%; sau d6 MeOH trong DCM 1%-~3,5%)
dé thu duoc hop chit néu trong dé muc dudi dang chit rin mau vang (230mg, 46%).
'H NMR (500 MHz, CDCl3) & ppm 3,20 (d, 1H), 3,44 (dd, 1H), 3,48 (s, 3H), 4,79 -

-90-



27560

4,69 (m, 2H), 5,63 (dd, 1H), 6,65 (dd, 1H), 6,79 (t, 1H), 6,97 (t, 1H), 7,79 (s, 1H),
9,10 (s, 1H). LC-MS: [M+H]" =394,0.

Vidul

8-(1,3-dimetyl-1H-pyrazol-5-yl1)-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

Thém axit 1,3-dimetyl-1H-pyrazol-5-ylboronic (43,2mg, 0,3 1mmol), NaHCO;
(49mg, 0,58mmol) va Pd(dppf)Cl, (14,1mg, 0,019mmol) vao dung dich Al (70mg,
0,19mmol) trong dioxan (3mL) va H,O (1ImL). Gia nhiét hdn hop & 95°C va khudy
trong 40 phiit, sau d6 c6 dic trong diéu kién ap suét giam. Tinh ché san phdm tho bing
HPLC diéu ché d tao ra hop chat néu trong d& muc (11mg , 15%) dudi dang chit rén
mau tring. "H-NMR(400 MHz, DMSO-d,) & ppm 2,19 (s, 3H), 3,18 (t, 2H), 3,73 (s,
3H), 4,55 (t, 2H), 4,72 (s, 2H), 6,29 (s, 1H), 6,72 (dd, 1H), 6,95 (dd, 1H),7,74 (s, 1H),
8,84 (brs, 1H), 9,47 (s, 1H). LC-MS: [M+H]" = 380,2.

Vidu?2

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
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Thém axit (2-metylpyridin-3-yl) boronic (30,1mg, 0,220mmol), kali cacbonat
(45,5mg, 0,330mmol) va Pd(Ph;P), (12,69mg, 10,98umol) vao hén hop gdm Al
(40mg, 0,110mmol) trong 1,4-dioxan (3mL), MeCN (0,30mL) va nuédc (0,30mL).
Khu4y hdn hop tao thanh trong diéu kién N, & 110°C trong 3 gid, lam ngudi dén rt, va
13m bay hoi trong diéu kién chan khong. Tinh ché phan cin trén sic ky nhanh (DCM:
MeOH =10:1) dé thu duoc vi du 2 dudi dang chét rin mau tring (20mg, 46,0%).

Theo cach khac, diéu ché vi du 2 nhu sau. Thém PdCl,(dppf) (5,94g,
612mmol) vao huyén phi ciia Al (25,5g, 70mmol), 2-metyl-3-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)pyridin (30,6g, 140mmol) va NaHCO; (35,3g, 420mmol)
trong dung dich hdn hop ctia 1,4-dioxan (300mL) va H,O (100mL). Khir khi hdn hop
nay bing N, gia nhiét & 110°C trong 1 gid. Lam ngudi hdn hgp tao thanh dén rt va co
ddc trong diéu kién ap suét giam. Tinh ché phén can trén sic ky cot (EtOAc: MeOH =
20:1) dé tao ra 14g san pham mong mudn. Thém 200mL axeton vao san phim nay, va
gia nhiét huyén phii tao thanh & 50°C trong 2 gid. Thu ldy chét rin mau tring bing
céch loc va sdy kho trong diéu kién chan khong d tao ra vi du 2 (13,6g, 52%) 'H-
NMR (500 MHz, DMSO-dg) 6 ppm 2,40 (s, 3H), 3,33 (t, 2H), 4,56 (t, 2H), 4,72 (s,
2H), 6,72 (dd, 1H), 6,96 (dd, 1H), 7,31 (dd, 1H), 7,66 (s, 1H), 7,74 (d, 1H), 8,51 (d,
1H), 8,72 (t, 1H), 9,49 (s, 1H). LC-MS: [M+H]" = 376.9.

Thém tung giot dung dich HCI 0,5N trong IPA (33,0mL, 16,50mmol) vao
huyén phti cia vi du 2 (6,0g, 15,94mmol) trong 100mL IPA & rt. Khudy huyén phu
nay & 50°C trong 12 gio, sau d6 1am ngudi dén rt va khudy trong 5 gid. Thu ly chét
rn tao thanh bing cach loc, va siy kho & 40°C trong diéu kién chan khéng trong 2
ngdy dé thu dwoc mudi hydroclorua ctia vi du 2 dudi dang chét rin mau tring (6,5g,
98% ). '"H NMR (DMSO-dg) & ppm 2,65 (s, 3H), 3,35 (t, 2H), 4,57 (t, 2H), 4,74 (d,
2H), 6,73 (dd, 1H), 6,97 (dd, 1H), 7,83 (s, 1H), 7,85 - 7,94 (m, 1H), 8,46 (d, 1H), 8,80
(dd, 1H), 9,07 (t, 1H), 9,58 (s, 1H). LC-MS: [M+H]" = 376,9.

Vidu3

8-(2,4-dimetylpyrimidin-5-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
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Diéu ché hop chit néu trong d& muc bang céch st dung quy trinh tuong tu voi
quy trinh diéu ché vi du 1 bing cach thay thé axit 1,3-dimetyl-1H-pyrazol-5-yl boronic
bing B1. '"H NMR (500 MHz, DMSO-dy) & 2,39 (s, 3H), 2,65 (s, 3H), 3,33 (4, 2H),
4,56 (t, 2H), 4,73 (d, 2H), 6,73 (dd, 1H), 6,97 (dd, 1H), 7,72 (s, 1H), 8,60 (s, 1H), 8,83
(br s, 1H), 9,50 (s, 1H). LC-MS: [M+H]" = 392,1.

Vidu4

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-isopropyl-3-metyl-1H-pyrazol-4-
yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
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Diéu ché hop chét néu trong d& muc bang céch st dung quy trinh twong tu vdi
quy trinh diéu ché vi du 1 bing cach thay thé axit 1,3-dimetyl-1H-pyrazol-5-yl boronic
bang B2. 'H-NMR (400 MHz, DMSO-ds) & ppm 1,43 (d, 6H), 2,35 (s, 3H), 3,30 (t,
2H), 4,48 - 4,56 (m, 3H), 4,69 (d, 2H), 6,70 (dd, 1H), 6,95 (dd, 1H), 7,73 (s, 1H), 8,30
(s, 1H), 8,50 (br s, 1H), 9,45 (s, 1H). LC-MS: [M+H]" = 408,2.

Vidu5
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N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-metoxy-4-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
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Diéu ché hop chat néu trong & muc bing cach st dung quy trinh twong tu v6i
quy trinh diéu ché vi du 1 bing céch thay thé axit 1,3-dimetyl-1H-pyrazol-5-yl boronic
bang B3. 'H NMR (500 MHz, DMSO-ds) & 2,18 (s, 3H), 3,35 (, 2H), 3,88 (s, 3H),
4,56 (t, 2H), 4,71 (d, 2H), 6,73 (dd, 1H), 6,81 (s, 1H), 6,96 (dd, 1H), 7,59 (s, 1H), 8,07
(s, 1H), 8,68 (br s, 1H), 9,46 (s, 1H). LC-MS: [M+H]" = 407,1.

Vidu6

8-(6-xyclopropyl-2-metylpyridin-3-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

(@]
N “ + Q\é
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Diéu ché hop chét néu trong d& muc bang cach st dung quy trinh twong tu véGi
quy trinh diéu ché vi du 1 bing céach thay thé axit 1,3-dimetyl-1H-pyrazol-5-yl boronic
bang B4. '"H NMR (400 MHz, DMSO-dg) & ppm 0,90 - 0,97 (m, 4H), 2,09 - 2,13 (m,
1H), 2,31 (s, 3H), 3,30 (t, 2H), 4,55 (t, 2H), 4,71 (s, 2H), 6,71 (dd, 1H), 6,96 (dd, 1H),
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7,18 (d, 1H), 7,56 - 7,60 (m, 2H), 8,68 (br s, 1H), 9,46 (s, 1H). LC-MS: [M+H]" =
417,2.

Vidu7

(3-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4 Jtriazolo[4,3-
c]pyrimidin-8-yl)pyridin-2-yl)metanol
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8-(2-(((tert-butyldimetylsilyl)oxy)metyl)pyridin-3-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin (7.1): Diéu ché
hop chat néu trong d&& muc bing cach st dung quy trinh twong tu véi quy trinh diéu
ché vi du 1 bang céch thay thé axit 1,3-dimetyl-1H-pyrazol-5-yl boronic bing B5. LC-
MS: [M+H]" = 507,1.

Vi du 7: Thém TBAF (0,6mL, 0,6mmol) vao hdn hop 7.1 (30mg, 0,08mmol)
trong THF (3mL) va khudy trong 4 gid. C6 dic hdn hop nay va tinh ché bing HPLC
diéu ché dé thu dugc hop chit néu trong dé muc (20mg, 87%) dudi dang chét rén mau
trang. "H-NMR (500 MHz, DMSO-dy) & ppm 3,34 (t, 2H), 4,51 (d, 2H), 4,57 (t, 2H),
4,73 (d, 2H), 5,11 (t, 1H), 6,72 (dd, 1H), 6,74 (dd, 1H), 7,44 (dd, 1H), 7,76 (s, 1H),
7,89 (dd, 1H), 8,61 (dd, 1H), 8,74 (br s, 1H), 9,48 (s, 1H). LC-MS: [M+H]" = 393,1.

Vidu8

8-(2-xyclopropyl-4-metylpyrimidin-5-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
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Diéu ché hop chét néu trong d& muc bang cach st dung quy trinh twong tu véi
quy trinh ctia vi du 1 bang cach thay thé axit 1,3-dimetyl-1H-pyrazol-5-yl boronic
bing B8. 'H-NMR(400 MHz, DMSO-d;) & ppm 1,04 — 1,08 (m, 4H), 2,21 — 2,24 (m,
1H), 2,36 (s, 3H), 3,33 (t, 2H), 4,56 (t, 2H), 4,72 (d, 2H), 6,72 (dd, 1H), 6,96 (dd,
1H), 7,71 (s, 1H), 8,53 (s, 1H), 8,80 (br s, 1H), 9,48 (s, 1H). LC-MS: [M+H]" = 418,1.

Vidu9

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-isopropoxy-4-metylpyrimidin-5-
yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
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Diéu ché hop chét néu trong d muc bang cach st dung quy trinh twong tu véi
quy trinh ctia vi du 1 bing cach thay thé axit 1,3-dimetyl-1H-pyrazol-5-yl boronic
bang B10. 'TH-NMR (400 MHz, DMSO-dy) & ppm 1,35 (d, 6H), 2,34 (s, 3H), 3,36 (t,
2H), 4,57 (t, 2H), 4,72 (s, 2H), 5,28 (t, 1H), 6,72 (dd, 1H), 6,97 (dd, 1H), 7,68 (s, 1H),
8,47 (s, 1H), 8,76 (br s, 1H), 9,48 (s, 1H). LC-MS: [M+H]" = 436,1.
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Vi du 10

3-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)pyridin 1-oxit

N~-N
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o
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N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin (10.1): Piéu ché hop chit néu trong d& muc
bing cach sir dung quy trinh twong tu v&i quy trinh diéu ché vi du 1 bing cach thay
thé axit 1,3-dimetyl-1H-pyrazol-5-yl boronic bang 3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin. Vi du 10: Thém mCPBA (163mg, 0,6mmol) vao hdn hop
gdm 10,1 (110mg, 0,3mmol) trong CHCl3(5mL). Khudy hdn hop phan mg nay trong
16 gid & rt. C dic hdn hop nay va tinh ché bang HPLC diéu ché dé tao ra hop chit
néu trong d& muc (7mg, 6%) dudi dang chit rin mau tring. '"H NMR (500 MHz,
DMSO-dg) & ppm 3,30 (s, 2H), 4,55 (t, 2H), 4,74 (s, 2H), 6,72 (dd, 1H), 6,95 (dd, 1H),
7,51 (dd, 1H), 8,12 (d, 1H), 8,19 (d, 1H), 8,32 (d, 1H), 8,98 (s, 1H), 9,17 (s, 1H), 9,52
(s, 1H). LC-MS: [M+H]" =379,2.

Vi du 207

N-((5-flobenzofuran-4-yl)metyl)-8-(2-metylpyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

C1
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Thém 2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin  (45mg,
0,21mmol), Pd(dppf)Cl, (23mg, 0,028mmol), NaHCO; (35mg, 0,42mmol) va nudc
(ImL) vao dung dich 8-bromo-N-((5-flobenzofuran-4-yl)metyl)-[1,2,4]triazolo[4,3-
c]pyrimidin—S-anﬁn (C1) (50mg, 0,14mmol) trong dioxan (2mL). Lam sach hén hop
phan ting bang N, 3 14n, sau d6 khudy & 90°C trong 1 gid. Loc hdn hop nay, rira phin
chét réin bing DMSO (2mL). C6 dic phan dich loc va tinh ché bang HPLC didu ché
(NH,HCO3) dé tao ra hop chét néu trong dé muc (13mg, 48%) dudi dang chét rin mau
tring. 'H-NMR(400 MHz, DMSO-djs) & ppm 2,40 (s, 3H), 5,01 (s, 2H), 7,21 - 7,25 (m,
2H), 7,31 (dd, 1H), 7,62 (dd, 1H), 7,66 (s, 1H), 7,75 (d, 1H), 8,08 (d, 1H), 8,50 (t,
1H), 8,86 (s, 1H), 9,46 (s, 1H). LC-MS: [M+H]" =375,1.

Vi du 233

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-metyl-1H-imidazol-1-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
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Vi du 233

\
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C4.2

tert-butyl (5-flo-2,3-dihydrobenzofuran-4-yl)metyl(8-(4-metyl-1H-imidazol-1-
yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-yl)carbamat (C4.2): Gia nhiét huyén phu cua
Pd,(dba); (18mg, 0,02mmol) va Me,-#-BuXPhos (19,2mg, 0,04mmol) trong 1,0mL
dioxan khan & 100°C trong 10 phut trong diéu kién N,. Chuyén hdn hop tao thanh vao
huyén phu dang khudy ctia C4.1 (90mg, 0,2mmol), 4-metyl-1H-imidazol (72mg,
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0,88mmol) va K;PO, (110mg, 0,52mmol) trong 2,0mL dioxan khan. Khqu hdn hop
phan ting ndy & 120°C qua dém, sau d6 1am ngudi dén rt va loc, rira phan cin rén bing
EtOAc vai lan. Két hop phan dich loc va cac chét rira EtOAc va cb dic trong didu kién
4p suat giam dé tao ra san phdm thé C4.2, hop chat ndy duoc sir dung trong budc tiép

theo ma khong tinh ché. LC-MS: [M+H]" = 466,2.

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-metyl-1H-imidazol-1-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin (233): Gia nhiét dung dich C4.2 (93mg,
0,2mmol) trong 6mL 1,1,1,3,3,3-hexaflopropan-2-ol trong 16 phan ung vi séng
Biotage & 100°C trong 1 gid. Loai bo dung méi trong diéu kién chan khong dé tao ra
diu mau vang va tinh ché bang HPLC diéu ché dé tao ra hop chit néu trong d& muc
dudi dang chit rin mau tréng (hiéu sudt 19%, 8mg). "H NMR (500 MHz, DMSO) &
ppm 2,19 (s, 3H), ,31 (t, 2H), 4,55 (t, 2H), 4,70 (s, 2H), 6,71 (dd, 1H), 6,93 — 6,98 (m,
1H), 7,53 (s, 1H), 7,99 (s, 1H), 8,25 (d, 1H), 8,78 (s, 1H), 9,52 (s, 1H). LC-MS:
[M+H]" = 366,1.

Céc hop chét sau day, nhu duoc xac dinh trong bang 2, dugc didu ché béng
cach sir dung céc quy trinh chung cling nhu cac quy trinh tir phan vi du dugc mo ta &

trén bang cic nguyén lidu ban dau va chét phan ting thich hop.

Bang 2

Vi ) 'H NMR (400 MHz, DMSO-d) hodc
Cau truc
du # duoc chi dinh khac / dit 1liéu LC-MS

R & ppm 2,18 (s, 6H), 3,25 (t, 2H), 3,43
\ H% (s, 2H), 4,56 (t, 2H), 4,72 (s, 2H),
N N 6,70 (d, 1H), 6,89 (d, 1H), 7,08 (t,
1H), 7,38 (d, 2H), 8,01 (s, 1H), 8,05

(d, 2H), 8,80 (s, 1H), 9,51 (s, 1H).
LC-MS: [M+H]" = 401,2

Z/

11
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12

'H-NMR (400 MHz, CD;0D) & ppm
3,12 - 3,13 (m, 1H), 3,17 (s, 3H), 3,47
- 3,48 (m, 1H), 4,58 (m, 2H), 4,82 (s,
2H), 6,68 (d, 1H), 6,92 (d, 1H), 7,09
(t, 1H), 8,05 (d, 2H), 8,12 (s, 1H),
8,27 (d, 2H), 9,32 (s, 1H). LC-MS:
[M+H]" = 421,8

13

'H-NMR (400 MHz, CD;0D) § ppm
3,13 - 3,14 (m, 1H), 3,47 - 3,48 (m,
1H), 4,58 (t, 2H), 4,79 (s, 2H), 6,68
(d, 1H), 6,92 (d, 1H), 7,09 (t, 1H),
7,39 (d, 1H), 7,47 (d, 1H), 7,50 - 7,51
(m, 2H), 7,89 - 7,91 (m, 3H), 9,32 (s,
1H). LC-MS: [M+H]" = 343,9

14

'H-NMR (400 MHz, CD;0D) & ppm
1,57 - 1,58 (m, 3H), 1,90 - 1,92 (m,
4H), 2,73 - 2,74 (m, 2H), 2,94 - 2,95
(m, 2H), 3,26 - 3,27 (m, 2H), 3,74 -
3,75 (m, 1H), 4,56 (t, 2H), 4,78 (s,
2H), 6,66 (d, 1H), 6,90 (d, 1H), 7,06
(t, 1H), 7,51 (d, 2H), 7,93 - 7,95 (m,
3H), 9,32 (s, 1H). LC-MS: [M+H]* =
440,9

15

'H-NMR (400 MHz, CD;0D) § ppm
2,74 (s, 6H), 2,32 (t, 2H), 4,82 (s,
2H), 5,49 (s, 2H), 6,68 (d, 1H), 6,92
(d, 1H), 7,09 (t, 1H), 7,89 (d, 2H),
8,10 (s, 1H), 8,24 (d, 2H), 9,34 (s,
1H). LC-MS: [M+H]" = 450,8
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16

& ppm 3,25 (t, 2H), 4,55 (t, 2H), 4,73
(s, 2H), 6,70 (d, 1H), 6,89 (d, 1H),
7,08 (t, 1H), 7,50 (dd, 1H), 8,14 (s,
1H), 8,51 (t, 1H), 8,55 (t, 1H), 8,94 (s,
1H), 9,28 (d, 1H), 9,53 (s, 1H). LC-
MS: [M+H]" = 345,1

17

'H-NMR (400 MHz, CD;0D) § ppm
3,48 - 3,50 (m, 2H), 4,58 (t, 2H), 4,83
(s, 2H), 6,68 (d, 1H), 6,92 (d, 1H),
7,09 (t, 1H), 8,14 - 8,15 (m, 2H), 8,25
(s, 1H), 8,59 - 8,61 (m, 2H), 9,34 (s,
1H). LC-MS: [M+H]" = 344,9

18

'H-NMR (400 MHz, CD;0D) & ppm
2,38 (s, 3H), 2,63 - 2,64 (m, 4H), 3,48
- 3,49 (m, 2H), 3,64 - 3,65 (m, 4H),
4,57 (t, 2H), 4,81 (s, 2H), 6,68 (d,
1H), 6,91 (d, 1H), 7,09 (t, 1H), 7,24
(d, 1H), 7,63 (s, 1H), 8,15 - 8,17 (m,
2H), 9,33 (s, 1H). LC-MS: [M+H]" =
442.9

19

'H-NMR (400 MHz, CD;0D) & ppm
3,01 (s, 3H), 3,47 - 3,48 (m, 2H), 4,57
(t, 2H), 4,79 (s, 2H), 6,68 (d, 1H),
6,91 (d, 1H), 7,09 (t, 1H), 7,37 (d,
2H), 7,91 - 7,92 (m, 3H), 9,31 (s, 1H).
LC-MS: [M+H]" = 436,8
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20

 ppm 2,22 (s, 3H), 2,41 (s, 4H), 3,23
(t, 2H), 3,54 (s, 4H), 4,54 (t, 2H), 4,69
(s, 2H), 6,68 (d, 1H), 6,87 (d, 1H),
6,93 (d, 1H), 7,05 (d, 1H), 7,94 (s,
1H), 8,24 (d, 1H), 8,74 (s, 1H), 8,82
(s, 1H), 9,47 (s, 1H). LC-MS
[M+H]" = 442,9

21

'H-NMR (400 MHz, CD;0D) & ppm
3,97 (s, 3H), 4,55 - 4,60 (m, 2H), 4,79
(s, 2H), 5,49 (s, 2H), 6,67 (d, 1H),
6,90 - 6,94 (m, 2H), 7,09 (t, 1H), 7,90
(s, 1H), 8,21 - 8,23 (m, 1H), 8,69 (d,
1H), 9,32 (s, 1H). LC-MS: [M+H]" =
374,9

22

'H-NMR (400 MHz, CD;0D) & ppm
1,21 - 1,28 (m, 3H), 2,30 (s, 6H), 2,85
- 2,91 (m, 1H), 3,41 - 3,42 (m, 1H),
3,47 - 3,54 (m, 1H), 4,08 (s, 2H), 4,79
(s, 2H), 6,63 (d, 1H), 6,89 (d, 1H),
7,09 (t, 1H), 7,44 (d, 2H), 7,89 - 7,91
(m, 3H), 931(s, 1H). LC-MS:
[M+H]" = 414,9

23

'H-NMR (400 MHz, CD;0D) & ppm
2,43 (s, 6H), 3,39 - 3,41(m, 2H), 3,72
- 3,73 (m, 2H), 4,60 (t, 2H), 4,85 (s,
2H), 6,67 (dd, 1H), 6,88 (t, 1H), 7,49
(d, 2H), 7,95 - 7,99 (m, 3H), 9,36 (s,
1H). LC-MS: [M+H]" = 419,1
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& ppm 2,06 (s, 3H), 2,15 (s, 3H), 3,25
(t, 2H), 3,72 (s, 3H), 4,55 (t, 2H), 4,68
(d, 2H), 6,69 (d, 1H), 6,89 (d, 1H),
7,08 (t, 1H), 7,44(s, 1H), 8,67 (s, 1H),
9,45 (s, 1H). LC-MS: [M+H]" = 376,2

24

Q § ppm 3,23 (t, 2H), 3,91(s, 3H), 4,54
(t, 2H), 4,67 (d, 2H), 6,68 (d, 1H),
6,86 (d, 1H), 7,06 (t, 1H), 8,00 (s,
1H), 8,11 (s, 1H), 8,43(s, 1H), 8,66 (t,
1H), 9,47 (s, 1H). LC-MS: [M+H]" =
348,1

25

o 'H-NMR (400 MHz, CD;0D) & ppm
3,22 (s, 3H), 3,28 - 3,29 (m, 2H), 4,59
(t, 2H), 4,83 (s, 2H), 6,70 (d, 1H),
6,94 (d, 1H), 7,10 (t, 1H), 7,86 - 7,92
(m, 2H), 7,99 (s, 1H), 8,13 - 8,16 (m,
1H), 9,35 (s, 1H). LC-MS: [M+H]" =
Y © 440,1

o 'H-NMR (400 MHz, CD;0D) & ppm
3,24 (s, 3H), 3,35 - 3,36 (m, 2H), 4,59

ET\N\(HE (t, 2H), 4,83 (s, 2H), 6,69 (d, 1H),

N 6,94 (d, 1H), 7,11 (t, 1H), 7,77 (,

0=d 1H), 7,98 (d, 1H), 8,08 (s, 11, 8,30

(d, 1H), 8,59 (s, 1H), 9,37(s, 1H). LC-
27 MS: [M+H]" =422,1
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28

'H-NMR (400 MHz, CD;0D) & ppm
3,27 - 3,29 (m, 5H),4,59 (t, 2H), 4,84
(s, 2H), 6,69 (d, 1H), 6,94 (d, 1H),
7,11 (t, 1H), 8,19 (d, 1H), 8,23 (s,
1H), 8,76 (d, 1H), 9,37 (s, 1H), 9,42
(s, 1H). LC-MS: [M+H]" = 423,1

29

Z~z

d ppm 1,37 (m, 2H), 1,75 (d, 2H),
2,41 (t, 2H), 2,96 (d, 2H), 3,25 (t,
2H), 3,33 (t, 2H), 4,55 (t, 2H), 4,74 (s,
2H), 6,70 (d, 1H), 6,89 (d, 1H), 7,08
(t, 1H), 7,89 (d, 2H), 8,25 (s, 1H),
8,45 (d, 2H), 9,05 (s, 1H), 9,55 (s,
1H). LC-MS: [M+H]" =491,0

30

8 ppm 2,33 (s, 3H), 3,23 (t, 2H), 3,83
(s, 3H), 4,54 (t, 2H), 4,68 (s, 2H),
6,69 (d, 1H), 6,87 (d, 1H), 7,07 (t,
1H), 7,70 (s, 1H), 8,28 (s, 1H), 8,63
(s, 1H), 9,47 (s, 1H). LC-MS: [M+H]"
=362,2

31

'H-NMR (400 MHz, CD;0D) & ppm
3,28 - 3,29 (m, 2H), 4,59 (t, 2H), 4,81
(s, 2H), 6,70 (d, 1H), 6,94 (d, 1H),
7,11 (t, 1H), 7,25 (t, 1H), 7,29 (d,
1H), 7,43 - 7,49 (m, 1H), 7,76 - 7,78
(m, 1H), 7,83 (s, 1H), 9,36 (s, 1H).
LC-MS: [M+H]" =362,1
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32

'H-NMR (400 MHz, CD;0D) & ppm
3,30 (s, 2H), 4,59 (t, 2H), 4,81 (s,
2H), 6,69 (d, 1H), 6,94 (d, 1H), 7,11
(t, 1H), 7,43 - 7,46 (m, 2H), 7,54 -
7,59 (m, 2H), 7,70 (s, 1H), 9,32 (s,
1H). LC-MS: [M+H]" =378,2

33

& ppm 3,05 (s, 3H), 3,24 (t, 2H), 4,55
(t, 2H), 4,72 (s, 2H), 6,69 (d, 1H),
6,88 (d, 1H), 7,07 (t, 1H), 7,46 (t,
1H), 7,97 (dd, 1H), 8,15 (m, 2H), 8,92
(s, 1H), 9,39 (s, 1H), 9,52 (s, 1H).
LC-MS: [M+H]"=454,9

34

HO

8 ppm 3,21 (t, 2H), 3,75 (s, 2H), 4,19
(t, 2H), 4,52 (t, 2H), 4,66 (s, 2H), 4,93
(s, 1H), 6,68 (d, 1H), 6,86 (d, 1H),
7,05 (t, 1H), 8,00 (s, 1H), 8,12 (s,
1H), 8,45 (s, 1H), 8,66 (s, 1H), 9,45
(s, 1H). LC-MS: [M+H]" =378,2

35

d ppm 2,19 (s, 6H), 2,47 (t, 2H), 2,74
(t, 2H), 3,24 (t, 2H), 4,55 (t, 2H), 4,71
(d, 2H), 6,69 (d, 1H), 6,88 (d, 1H),
7,07 (t, 1H), 7,31 (d, 2H), 7,98 (d,
2H), 8,03 (s, 1H), 8,80 (s, 1H), 9,51
(s, 1H). LC-MS: [M+H]" = 415,0
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36

& ppm 2,24 (s, 3H), 2,31 (s, 3H), 2,50
(t, 4H), 3,12 (t, 4H), 3,24 (t, 2H), 4,55
(t, 2H), 4,71 (s, 2H), 6,69 (d, 1H),
6,87 (d, 1H), 7,07 (t, 1H), 7,99 (s,
1H), 8,20 (d, 1H), 8,77 (d, 1H), 8,82
(s, 1H), 9,50 (s, 1H). LC-MS: [M+H]"
=457,0

37

o, /.
//(/)
(@)

& ppm 3,27 (s, 3H), 3,33 (d, 2H), 4,56
(t, 2H), 4,76 (s, 2H), 6,72 (dd, 1H),
6,97 (t, 1H), 8,00 (d, 2H), 8,27 (s,
1H), 8,46 (d, 2H), 9,55 (s, 1H). LC-
MS: [M+H]" = 440,1

38

Ho—/©O

'H-NMR (500 MHz, DMSO-dg) &
ppm 3,25 (m, 2H), 3,74 (m, 2H), 4,04
(m, 2H), 4,55 (m, 2H), 4,71 (s, 2H),
4,89 (m, 1H), 6,69 (m, 1H), 6,88 (m,
1H), 7,06 (m, 3H), 7,94 (s, 1H), 8,04
(m, 1H), 8,71 (m, 1H), 9,50 (s, 1H).
LC-MS: [M+H]" = 404,4

39

8 ppm 3,26 (s, 3H), 3,33 (s, 2H), 4,55
(t, 2H), 4,75 (s, 2H), 6,71 (m, 1H),
6,96 (t, 1H), 8,00 (d, 2H), 8,27 (s,
1H), 8,46 (d, 2H), 9,52 (s, 1H). LC-
MS: [M+H]" = 473,2
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: 8 ppm 2,79 - 2,82 (m, 2H), 3,20 - 3,24
o N (m, 2H), 3,36 - 3,40 (m, 2H), 4,51 -
S 4,55 (m, 2H), 4,67 (s, 2H), 6,64 (d,
1H), 6,90 (d, 1H), 7,02 (t, 1H), 7,78

O,
HO\/\H/S\\O (da 2H)a 8515 (Ss IH)s 8934 (da 2H)>
9,23 (s, 1H). LC-MS: [M-+H]" = 467,1

° 'H-NMR (400 MHz, CD;0D) & ppm
% 2,82 - 2,93 (m, 4H), 3,49 - 3,51 (m,

AN N 2H), 3,76 - 3,77 (m, 2H), 4,59 (t, 2H),
= 4,81 (s, 2H), 6,69 (d, 1H), 6,93 (d,

AN 1H), 7,09 (t, 1H), 7,55 (d, 2H), 8,02

o (s, 1H), 8,08 (d, 2H), 9,35 (s, 1H).
LC-MS: [M+H]" = 456,2

(o]
'H-NMR (400 MHz, CD;0D) & ppm
= H 3,09 (s, 3H), 3,15 (s, 3H), 4,59 (t,
S ah 2H), 4,82 (s, 2H), 6,69 (d, 1H), 6,93
(d, 1H), 7,10 (t, 1H), 7,57 (d, 2H),

N 8,03 (s, 1H), 8,07 (d, 2H), 9,35 (s,
O 1H). LC-MS: [M+H]" = 415,2

'H-NMR (400 MHz, CD;0D) & ppm
3,09 (s, 3H), 3,15 (s, 3H), 4,59 (t,
2H), 4,82 (s, 2H), 6,69 (d, 1H), 6,93
(d, 1H), 7,10 (t, 1H), 7,57 (d, 2H),
8,03 (s, 1H), 8,07 (d, 2H), 9,35 (s,
1H). LC-MS: [M+H]" = 415,2
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44

'H-NMR (400 MHz, CD;0D) & ppm
3,41 (t, 2H), 4,60 (t, 2H), 4,85 (s, 2H),
6,65 - 6,68 (m, 1H), 6,88 (t, 1H), 7,56
- 7,59 (m, 1H), 8,09 (s, 1H), 8,44 -
8,47 (m, 1H), 8,55 (d, 1H), 9,16 (s,
1H), 9,37 (s, 1H). LC-MS: [M+H]" =
363,1

45

'H-NMR (400 MHz, CD;0D) & ppm
3,41 (t, 2H), 4,60 (t, 2H), 4,87 (s, 2H),
6,66 - 6,69 (m, 1H), 6,88 (t, 1H), 8,15
- 8,17 (m, 2H), 8,30 (s, 1H), 8,60 -
8,62 (m, 2H), 9,38 (s, 1H). LC-MS:
LC-MS: [M+H]" = 363,1

46

'H-.NMR (400 MHz, MeOH-d;) &
ppm 1,48 (d, 3H), 1,82-1,85 (m, 4H),
2,46-2,50 (m, 2H), 2,68-2,70 (m, 2H),
3,37-3,42 (m, 3H), 4,60 (t, 2H), 4,83
(s, 2H), 6,65-6,68 (m, 1H), 6,88 (t,
1H), 7,49 (d, 2H), 7,90 (d, 2H), 7,96
(s, 1H), 9,35 (s, 1H). LC-MS: [M+H]"
=459,2

47

'H-NMR (400 MHz, CD;0D) & ppm
3,36 - 3,43 (m, 2H), 4,60 (t, 2H), 4,86
(s, 2H), 6,66 - 6,69 (m, 1H), 6,89 (t,
1H), 7,40 - 7,44 (m, 1H), 7,96 (s, 1H),
8,60 - 8,63 (m, 1H), 8,99 (d, 1H), 9,36
(s, 1H). LC- LC-MS: [M+H]" = 381,1
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0 'H-NMR (400 MHz, CD;0D) & ppm,
3,15-3,28 (m, 2H), 4,54 (t, 2H), 4,69
(d, 2H), 6,08 (d, 2H), 6,54 (d, 1H),
6,69 (d, 1H), 6,87 (d, 1H), 7,07 (t,
1H), 7,86 (s, 1H), 8,05 (q, 1H), 8,66
(d, 2H), 9,48 (s, 1H). LC-MS:
[M+H]" = 360,2

48

0 'H-NMR (400 MHz, CD;0D) & ppm
% 2,26 (s, 3H), 2,81(s, 3H), 3,03 (s, 3H),
,L,“ N~ 3,25 (t, 2H), 4,53 (t, 2H), 4,72 (s, 2H),

<N 6,69 (d, 1H), 6,88 (d, 1H), 7,06 (t,
1H), 7,23 (d, 1H), 7,97 (m, 3H), 8,86
/ (s, 1H), 9,51 (s, 1H). LC-MS: [M+H]"

=429,5
49

0 'H-NMR (400 MHz, CD;0D) & ppm
3,24 - 3,30 (m, 2H), 4,56 (t, 2H), 4,72
(d, 1H), 6,71 (d, 1H), 6,91 (d, 1H),
7,08 (d, 1H),7,72 (s, 1H), 7,76 (s,
1H), 8,59 (d, 1H),8,72 (s, 1H), 9,50

5 (s, 1H). LC-MS: [M+H]" = 378,9

§ ppm 3,25 (t, 2H), 4,56 (t, 2H), 4,74
(s, 2H), 6,71 (d, 1H), 6,90 (d, 1H),
7,06 (t, 1H), 8,28 (s, 1H), 9,15 (s,
1H), 9,54 (s, 3H). LC-MS: [M+H]" =
346,5

51
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o 5 ppm 2,49 (s, 4H), 3,24 (t, 2H), 4,54
(t, 2H), 4,71 (s, 2H), 6,69 (d, 1H),
6,86 (d, 1H), 7,06 (t, 1H), 7,34 (d,
1H), 8,07 (s, 1H), 8,38 (d, 1H), 9,13
(s, 1H), 9,50 (s, 1H). LC-MS: [M+H]"
=359,2

52

o ppm 2,28 (s, 6H), 2,75 (m, 2H),
2,96 (m, 2H), 3,26 (m, 2H), 4,57 (m,
2H), 4,72 (m, 2H), 6,70 (d, 1H), 6,89
(d, 1H), 7,09 (m, 1H), 7,41 (d, 1H),
8,09 (s, 1H), 8,95 (m, 1H), 9,30 (m,
1H), 9,52 (s, 1H). LC-MS: [M+H]" =
416,2

53

& ppm 3,19 - 3,25 (t, 2H), 3,97 (s,
3H), 4,52 - 4,56 (t, 2H), 4,71 (s, 2H),
6,68 - 6,70 (d, 1H), 6,86 - 6,88 (d,
1H), 7,05 - 7,08 (t, 1H), 8,12 (s, 1H),
9,29 (s, 2H), 9,51 (s, 1H). LC-MS:
[M+H]* = 376,3

54

'H-NMR (400 MHz, CD;0D) & ppm
3,09 (s, 3H), 3,15 (s, 3H), 3,40 (t,
2H), 4,60 (t, 2H), 4,83 (s, 2H), 6,65 -
6,69 (m, 1H), 6,87 (t, 1H), 7,57 (d,
2H), 8,06 - 8,08 (m, 3H), 9,36 (s, 1H).
LC-MS: [M+H]" = 433,2

55
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'H-NMR (400 MHz, CD;0D) § ppm
3,31 (s, 3H), 3,44 (t, 2H), 4,61 (t, 2H),
F 4,87 (s, 2H), 6,66 - 6,69 (m, 1H), 6,88
(t, 1H), 8,19 (d, 1H), 8,26 (s, 1H),
8,77 (d, 1H), 9,39 (s, 1H), 9,42 (s,
1H). LC-MS: [M+H]" = 441,1

56

o 'H-NMR (400 MHz, CD,0D) & ppm
2,61 (s, 3H), 3,41 (t, 2H), 4,60 (t, 2H),
K’f‘\ N 4,84 (s, 2H), 6,65 - 6,68 (m, 1H), 6,88
(t, 1H), 7,44 (d, 1H), 8,04 (s, 1H),
8,31 (d, 1H), 9,00 (s, 1H), 9,36 (s,
1H). LC-MS: [M+H]" =377,2

57

& ppm 3,25 (t, 2H), 4,55 (t, 2H), 4,72
(d, 2H), 6,71 (q, 2H), 6,87 (d, 1H),
7,08 (t, 1H), 7,65 (s, 2H), 8,34 (d,
1H), 8,79 (s, 1H), 9,47 (s, 1H). LC-
MS [M+H]" = 378,5

58

& ppm 2,20 (s, 3H), 2,38 (s, 3H), 3,25
H (t, 2H), 4,56 (t, 2H), 4,70 (s, 2H), 6,71
" (d, 1H), 6,90 (d, 1H), 7,09 (d, 1H),
7,65 (s, 1H), 8,87 (s, 1H), 9,48 (s,
1H). LC-MS [M+H]" =363,2

59
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8 ppm 2,66 (s, 3H), 3,23 (t, 2H), 4,54
(t, 2H), 4,72 (s, 2H), 6,69 (d, 1H),
6,87 (d, 1H), 7,06 (t, 1H), 8,20 (s,
1H), 9,01 (s, 1H), 9,39 (s, 2H), 9,51
(s, 1H). LC-MS: [M+H]" = 360,0

60

5 ppm 3,08 (s, 6H), 3,25 (t, 2H), 4,56
(t, 2H), 4,70 (s, 2H), 6,70 (d, 1H),
6,75 (d, 1H), 6,88 (d, 1H), 7,08 (t,
1H), 7,91 (s, 1H), 8,23 (d, 1H), 8,80
d, 2H), 949 (s, 1H). LC-MS:
[M+H]" = 388,2

61

8 ppm 3,24 (t, 2H), 4,55 (¢, 2H), 4,75
(s, 2H), 6,70 (d, 1H), 6,88 (d, 1H),
7,07 (t, 1H), 8,13 (d, 1H), 8,39 (s,
1H), 8,86 (q, 1H), 9,08 (d, 1H), 9,54
(s, 1H), 9,55 (d, 1H). LC-MS:

[M+H] "= 370,1
62

5 ppm 1,35 (t, 3H), 3,23 (¢, 2H), 4,35
(¢, 2H), 4,55 (t, 2H), 4,71 (s, 2H),
6,69 (d, 1H), 6,89 (q, 2H), 7,07 (¢,
1H), 8,01 (s, 1H), 8,39 (g, 1H), 8,56
d, 2H), 950 (s, 1H). LC-MS:
[M+H]" = 389,0

63
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64

8 ppm 2,36 (s, 3H), 3,27 (¢, 2H), 3,81
(s, 3H), 4,56 (t, 2H), 4,69 (d, 2H),
6,69 (d, 1H), 6,88 (d, 1H), 7,08 (t,
1H), 7,58 (s, 1H), 7,76 (s, 1H), 8,65
(t, 1H), 9,46 (s, 1H). LC-MS: [M+H]"
=362,0

65

& ppm 0,96-1,00 (m, 4H), 2,15 (t, 1H),
3,24 (t, 2H), 4,56 (t, 2H), 4,72 (s, 2H),
6,70 (d, 1H), 6,88 (d, 1H), 7,08 (t,
1H), 7,39 (d, 1H), 8,06 (s, 1H), 8,36
(q, 1H), 8,87 (s, 1H), 9,07 (s, 1H),
9,51 (s, 1H). LC-MS: [M+H]" = 385,0

66

N
/
N
$
J W
N=
N N\\(
N
O™UN _

d ppm 2,09 (s, 3H), 2,16 (s, 3H), 3,27
(t, 5H), 3,69 (t, 2H), 4,18 (t, 2H), 4,58
(t, 2H), 4,69 (d, 2H), 6,71 (d, 1H),
6,91 (d, 1H), 7,09 (t, 1H), 7,45 (s,
1H), 8,66 (t, 1H), 9,45 (s, 1H). LC-
MS: [M+H]" = 420,7

67

HO

d ppm 2,08 (s, 3H), 2,18 (s, 3H), 3,27
(9, 2H), 3,74 (q, 2H), 4,07 (t, 2H),
4,57 (t, 2H), 4,69 (s, 2H), 4,91 (t, 1H),
6,71 (d, 1H), 6,91(d, 1H), 7,09 (t,
1H), 7,44 (s, 1H), 9,15(s, 1H), 9,45 (s,
1H). LC-MS: [M+H]" = 406,6
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68

§ ppm 3,25 (t, 2H), 3,57 (d, 4H), 3,68
(s, 4H), 4,55 (t, 2H), 4,74 (s, 2H),
6,71 (d, 1H), 6,87 (d, 1H), 7,08 (t,
1H), 7,74 (d, 1H), 8,24 (s, 1H), 8,70
(g, 1H), 9,33 (d, 1H), 9,53 (s, 1H).
LC-MS [M+H]" = 458,1

69

'H NMR (500MHz, DMSO-ds) & ppm
3,24 (t, 2H), 3,50 (s, 4H), 3,73 (s,
4H), 4,55 (t, 2H), 4,70 (s, 2H), 6,70
(d, 1H), 6,88 (d, 1H), 6,95 (d, 1H),
7,07 (dd, 1H), 7,96 (s, 1H), 8,28 (t,
1H), 8,76 (s, 1H), 8,86(s, 1H), 9,50
(s, 1H). LC-MS: [M+H]+ = 430,4

70

d ppm 2,68 (s, 3H), 3,25 (t, 2H), 3,42
(s, 3H), 4,55 (t, 2H), 4,74 (s, 2H),
6,69 (d, 1H), 6,88 (d, 1H), 7,06(d,
1H), 8,33 (s, 1H), 8,71 (d, 1H), 9,02
(s, 1H), 9,27 (d, 1H), 9,55 (s, 1H).
LC-MS: [M+H]" = 437,6

71

'H NMR (500MHz, DMSO-dy) & ppm
2,20 (s, 3H), 2,37 (s, 3H), 3,33 (d,
2H), 4,56 (t, 2H), 4,72 (s, 2H), 6,72
(dd, 1H), 6,97 (t, 1H), 7,67 (s, 1H),
8,73 (s, 1H), 9,46 (s, 1H). LC-MS:
[M+H]" =381,1
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72

'H-NMR (400 MHz, CD;0D) & ppm
2,36 (s, 3H), 2,47 - 2,56 (m, 4H), 3,39
(t, 2H), 3,56 - 3,58 (m, 2H), 3,81 -
3,83 (m, 2H), 4,60 (t, 2H), 4,85 (s,
2H), 6,65 - 6,68 (m, 1H), 6,88 (t, 1H),
7,56 (d, 2H), 8,06 - 8,09 (m, 3H), 7,96
(s, 1H), 9,36 (s, 1H). LC-MS: [M+H]"
=488,2

73

& ppm 2,33 (s, 3H), 3,11 (t, 4H), 3,24
(t, 2H), 3,75 (s, 4H), 4,55 (t, 2H), 4,71
(s, 2H), 6,69 (d, 1H), 6,87 (d, 1H),
7,07 (t, 1H), 8,00 (s, 1H), 8,23 (s,
1H), 8,80 (d, 2H), 9,50 (s, 1H). LC-
MS: [M+H]" = 444,5

74

§ ppm 1,17 (d, 6H), 2,44 (t, 2H), 3,24
(t, 2H), 3,64 (t, 2H), 4,21 (d, 2H),
4,55 (t, 2H), 4,70 (d, 2H), 6,70 (d,
1H), 6,88 (d, 1H), 6,96 (d, 1H), 7,08
(t, 1H), 7,95 (s, 1H), 8,28 (d, 1H),
8,75 (t, 1H), 8,83 (d, 1H), 9,49 (s,
1H). LC-MS: [M+H]" = 458,6
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O |5 ppm 3,11 (s, 3H), 3,25 (t, 2H), 3,66
o~y (t, 2H), 4,43 (t, 2H), 4,56 (t, 2H), 4,70
S (s, 2H), 6,70 (d, 1H), 6,88 (d, 1H),
7,06 - 7,12 (m, 3H), 7,96 (s, 1H), 8,08
(@]
0=g_~o (d, 2H), 8,76 (s, 1H), 9,50 (s, 1H).

s LC-MS: [M+H]" = 466,1

5 ppm 3,25 (t, 2H), 4,55 (t, 2H), 4,70
f (s, 2H), 5,82 (s, 2H), 6,62 (d, 1H),
6,70 (d, 1H), 6,89 (d, 1H), 7,08 (1,
1H), 7,54 (s, 1H), 8,03 (d, 2H), 9,45
(s, 1H). LC-MS: [M+H]" = 360,0

76

8 ppm 2,85 (t, 4H), 3,15 (t, 4H), 3,23
(t, 2H), 4,54 (t, 2H), 4,71 (s, 2H), 6,79
(d, 1H), 6,88 (d, 1H), 7,06 (t, 1H),
8,01 (s, 1H), 8,12 (s, 1H), 8,24 (s,1H),
8,66 (s, 1H), 9,50 (s, 1H). LC-MS:
[M+H]" = 429,0

77

8 ppm 3,25 (t, 2H), 4,55 (t, 2H), 4,73
(s, 2H), 6,72 (d, 1H), 6,88 (d, 1H),
7,08 (t, 1H), 7,23 (d, 1H), 7,59 - 7,96
(m, 1H), 8,13 (s, 1H), 8,66 (dd, 1H),
8,93 (s, 1H), 8,99 (d, 1H), 9,52 (s,
1H). LC-MS: [M+H]" =411,2

78
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79

'H-NMR (500MHz, DMSO-dy) & ppm
2,84 (d, 3H), 3,25 (t, 2H), 4,55 (t, 2
H), 4,74 (s, 2 H), 6,71 (d, 1H), 6,90
(d, 1H), 7,08 (t, 1H), 8,11 (d, 1H),
8,29 (s, 1H), 8,73 (dd, 1H), 8,81 (dd,
1H), 9,00 (s, 1H), 9,39 (d, 1H), 9,54
(s, 1H), ). LC-MS: [M+H]" = 402,3

80

5 ppm 1,88 (d, 4H), 3,25 (t, 2H), 3,53
(t, 2H), 3,70 (t, 2H), 4,55 (t, 2H), 4,74
(s, 2H), 6,71 (d, 1H), 6,87 (d, 1H),
7,08 (t, 1H), 7,85 (d, 1H), 8,26 (s,
1H), 8,69 (g, 1H), 9,33 (d, 1H), 9,53
(s, 1H ). LC-MS: [M+H]" = 4424

81

'H-NMR (400 MHz, CD;0D) & ppm
2,67 - 2,70 (m, 4H), 3,29 - 3,31 (m,
2H), 4,01 - 4,04 (m, 4H), 4,59 (t, 2H),
4,79 (s, 2H), 6,69 (d, 1H), 6,93 (t,
1H), 7,09 (t, 1H), 7,86 (s, 1H), 8,11
(d, 1H), 8,68 (s, 1H), 9,32 (s, 1H).
LC-MS: [M+H]" = 446,2

82

'"H-.NMR (400 MHz, MeOH-d;) &
ppm 1,54-1,56 (m, 6H), 2,40 (s, 3H),
3,27-3,28 (m, 2H), 4,49-4,53 (m, 4
H), 4,78 (s, 2 H), 6,69 (d, 1H), 6,92
(d, 1H), 7,09 (t, 1H), 7,76 (s, 1H),
8,13 (s, 1H), 9,31 (s, 1H). LC-MS:
[M+H]" =390,2

-117-




27560

83

§ ppm 2,42 (s, 3H), 3,25 (t, 2H), 4,53
— 4,58 (m, 4H), 4,73 (d, 2H), 6,70 (d,
1H), 6,89 (d, 1H), 7,08 (t, 1H), 8,13
(s, 1H), 8,33 (d, 1H), 8,93 (t, 1H),
9,05 (d, 1H), 9,52 (s, 1H). LC-MS:
[M+H]" = 403,3

84

'H NMR (500 MHz, DMSO-dy) &
ppm 1,41 (d, 3H), 3,25 (t, 2H), 4,55
(t, 2H), 4,73 (s, 2H), 4,75 - 4,84 (m,
1H), 5,43 (d, 1H), 6,70 (d, 1H), 6,89
(d, 1H), 7,08 (t, 1H), 7,60 (d, 1H),
8,10 (s, 1H), 8,48 (dd, 1H), 8,93 (s,
1H), 9,15 (d, 1H), 9,52 (s, 1H). LC-
MS: [M+H]" =389,2

85

8 ppm 3,25 (t, 2H), 4,55 (t, 2H), 4,73
(s, 2H), 6,71 (d, 1H), 6,90 (d, 1H),
7,08 (t, 1H), 7,50 (dd, 1H), 7,88 (d,
1H), 8,63 (dd, 1H), 9,02 (d, 2H), 9,51
(s, IH). LC-MS: [M+H]" = 363,2

86

'H NMR (400 MHz, DMSO-dy) &
ppm 3,00 (t, 2H), 3,22 — 3,27 (m, 5H),
3,72 (t, 2H), 4,55 (t, 2H), 4,73 (s, 2H),
6,70 (d, 1H), 6,89 (d, 1H), 7,07 (t,
1H), 7,39 (d, 1H), 8,09 (s, 1H), 8,39
(dd, 1H), 8,89 (s, 1H), 9,16 (d, 1H),
9,52 (s, 1H). LC-MS: [M+H]" = 403,3
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87

8 ppm 2,14 (t, 3H), 2,55 (t, 2H), 3,25
(t, 2H), 3,95 (t, 2H), 4,56 (t, 2H), 4,74
(s, 2H), 6,70 (s, 1H), 6,90 (s, 1H),
7,08 (t, 1H), 8,15 (s, 1H), 8,73 (s,
1H), 8,92 (s, 1H), 9,02 (s, 1H), 9,53
(s, 1H). LC-MS: [M+H]" = 428,2

88

8 ppm 3,15 (s, 6H), 3,31 (s, 2H), 4,55
(t, 2H), 4,70 (s, 2H), 6,06 (s, 1H),
6,70 (d, 1H), 6,88 (d, 1H), 7,07 (t,
1H), 7,97 (s, 1H), 9,03 (s, 1H), 9,50
(s, 1H). LC-MS: [M+H]" = 389,2

89

Z~z

/Zﬁ
ZT
S

d ppm 2,19 (s, 6H), 2,52 - 2,54 (m,
2H), 2,78 (t, 2H), 3,25 (t, 2H), 4,55 (t,
2H), 4,72 (s, 2H), 6,70 (d, 1H), 6,90
(d, 1H), 7,08 (t, 1H), 7,21 (d, 1H),
7,37 (t, 3H), 7,90 - 8,00 (m, 3H), 8,83
(s, 1H), 9,51 (s, 1H). LC-MS: [M+H]"
=415,2

90

8 ppm 1,34 (s, 6H), 3,26 (t, 2H), 4,19
(s, 2H), 4,56 (t, 2H), 4,74 (s, 2H),
6,71 (d, 1H), 6,89 (d, 1H), 7,08 (t,
1H), 8,28 (s, 1H), 8,82-9,49 (m, 4H),
9,54 (s, 1H). LC-MS [M+H]" = 442,2
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o 'H-NMR (400 MHz, MeOH-d;) &
H§i> ppm 2,67-2,70 (m, 4H), 3,37-3,39 (m,

, NT " 2H), 4,01-4,04 (m, 4H), 4,59-4,60 (m,

DY 2H), 4,80-4,82 (m, 2H), 6,65-6,68 (m,

s 1H), 6,88 (t, 1H), 6,94 (d, 1H), 7,90
(s, 1H), 8,10-8,13 (m, 1H), 8,68 (d,

1H), 9,34 (s, 1H). LC-MS: [M+H]" =
91 464,2

o 'H-NMR (400 MHz, MeOH-d;) &
.y ppm 3,40-3,42 (m, 2H), 3,55-3,58 (m,

| N\\rNji> 4H), 3,82-3,85 (m, 4H), 4,58-4,62 (m,
J\/\jj\f Y% 2H), 4,80-4,82 (m, 2H), 6,65-6,68 (m,
o) 1H), 6,88 (t, 1H), 6,96 (d, 1H), 7,91
(s, 1H), 8,14-8,16 (m, 1H), 8,71 (d,

1H), 9,35 (s, 1H). LC-MS: [M+H]" =
92 448,2

& ppm 3,30 (t, 2H), 4,56 (t, 2H), 4,76
(s, 2H), 6,73 (dd, 1H), 6,96 (t, 1H),
8,14 (d, 1H), 8,43 (s, 1H), 8,85 (dd,
1H), 9,06 (d, 1H), 9,54 (s, 1H), 9,56
(d, 1H). LC-MS: [M+H]" = 388,1

93
% & ppm 3,33 (t, 2H), 4,56 (t, 2H), 4,74
(d, 2H), 6,73 (dd, 1H), 6,97 (t, 1H),
F 7,33 (dd, 2H), 7,45 (d, 1H), 7,85 (t,
2H), 8,84 (d, 1H), 9,49 (s, 1H). LC-
MS: [M+H]" = 380,0
94
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95

8 ppm 3,03 (d, 6H), 3,25 (t, 2H), 4,55
(t, 2H), 4,74 (d, 2H), 6,70 (d, 1H),
6,90 (d, 1H), 7,08 (t, 1H), 7,69 (d,
1H), 8,24 (s, 1H), 8,67 (dd, 1H), 9,02
(t, 1H), 9,32 (d, 1H), 9,54 (s, 1H).
LC-MS: [M+H]" = 416,2

96

& ppm 1,36 (d, 3H), 1,95 - 1,99 (m,
1H), 2,22 - 2,37 (m, 3H), 3,31 (t,
2H), 3,62 (dd, 1H), 3,80 (t, 1H), 4,38
(t, 1H), 4,60 (t, 2H), 4,82 (s, 2H), 6,69
(d, 1H), 6,93 (d, 1H), 7,12 (t, 1H),
7,30 (d, 1H), 8,13 (s 1H), 8,57 (d,
1H), 8,88 (s, 1H), 9,37 (s, 1H). LC-
MS: [M+H]" = 428,2

97

& ppm 3,23 (t, 2H), 3,57 - 3,64 (m,
11H), 4,55 (t, 2H), 4,70 (s, 2H), 6,69
(d, 1H), 6,87 (d, 1H), 6,97 (t, 1H),
7,07 (t, 1H), 7,96 (s, 1H), 8,28 (dd,
1H), 8,76 (s, 1H), 8,85 (d, 1H), 9,50
(d, 1H). LC-MS: [M+H]" = 487,2

98

8 ppm 2,16 -2,23 (m, 2H), 3,03 (s,
3H), 3,23 (t, 2H), 3,30 (s, 2H), 4,24 (,
2H), 4,54 (t, 2H), 4,72 (s, 2H), 6,68
(d, 1H), 6,88 (s, 1H), 7,06 (t, 1H),
8,16 (t, 1H), 8,19 (s, 1H), 8,26 (s,
1H), 8,92 (s, 2H), 9,52 (s, 1H). LC-
MS: [M+H]" = 481,2
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99

d ppm 1,48 (s, 6H), 3,25 (t, 2H), 4,55
(t, 2H), 4,72 (s, 2H), 5,27 (s, 1H),
6,69 (d, 1H), 6,88 (d, 1H), 7,08 (t,
1H), 7,73 (d, 1H), 8,09 (s, 1H), 8,45
(m, 1H), 8,88 (s, 1H), 9,13 (s, 1H),
9,53 (s, 1H). LC-MS: [M+H]" = 403,1

100

& ppm 2,18 — 2,27 (m, 2H), 2,73 (d,
2H), 2,84 (d, 2H), 2,88 — 3,00 (m,
4T1), 3,24 (1, 2H), 4,55 (t, 2H), 4,72 (s,
2H), 6,70 (d, 1H), 6,88 (d, 1H), 7,07
(t, 1H), 7,41 (d, 1H), 8,09 (s, 1H),
8,39 (dd, 1H), 8,95 (s, 1H), 9,16 (d,
1H), 9,54 (s, 1H). LC-MS: [M+H]+ =
4782

101

& ppm 1,32 (s, 6H), 3,24 (t, 2H), 4,16
(s, 2H), 4,55 (t, 2H), 4,74 (s, 2H),
6,69 (d, 1H), 6,89 (d, 1H), 7,07 (¢,
1H), 8,05 (d, 1H), 8,29 (s, 1H), 8,70
(dd, 1H), 9,41 (d, 1H), 9,53 (s, 1H),
10,23 (s, 1H). LC-MS: [M+H]" =
442,0

102

d ppm 2,04 (s, 3H), 2,31 (s, 3H), 2,52
(t, 2H), 3,03 (s, 3H), 3,25 (t, 2H),
3,50 (m, 2H), 4,55 (t, 2H), 4,73 (d,
2H), 6,70 (d, 1H), 6,89 (d, 1H), 7,08
(t, 1H), 7,66 (dd, 1H), 8,24 (d, 1H),
8,66 (dd, 1H), 9,04 (t, 1H), 9,32 —
9,34 (m, 1H), 9,56 (s, 1H). LC-MS:
[M+H]" = 473,0
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103

& ppm 1,87 (dd, 4H), 2,38 (s, 3H),
3,24 (t, 2H), 3,53 (t, 4H), 4,55 (t, 2H),
4,69 (s, 2H), 6,69 (d, 1H), 6,88 (d,
1H), 7,07 (&, 1H), 7,90 (s, 1H), 8,03
(d, 1H), 8,65 (d, 1H), 8,72 (s, 1H),
9,48 (s, 1H). LC-MS: [M+H]" = 4283

104

& ppm 2,46 (s, 2H), 3,24 (t, 2H), 3,80
(t, 2 H), 4,09 (s, 2H), 4,55 (t, 2H),
4,70 (d, 2H), 6,69 (d, 1H), 6,87 (d,
1H), 7,06 — 7,09 (m, 2H), 8,03 (s,
1H), 8,19 (s, 1H), 8,38 (d, 1H), 8,82
(d, 1H), 8,90(d, 1H), 9,50 (s, 1H). LC-
MS: [M+H]" = 443,1

105

8 ppm 2,34 (s, 3H), 3,24 (t, 4H), 3,35
(t, 2H), 3,74 (s, 2H), 4,55 (t, 2H), 4,70
(s, 2H), 6,71 (d, 1H), 6,88 (d, 1H),
7,09 (t, 1H), 7,90 (s, 1H), 8,02 (s,
1H), 8,27 (d, 1H), 8,80 (d, 1H), 8,84
(s, 1H), 9,51 (s, 1H). LC-MS: [M+H]"
= 4572

106

8 ppm 3,10 (s, 3H), 3,24 (s, 2H), 3,69
(s, 2H), 4,51 - 4,56 (m, 4H), 4,72 (s,
2H), 6,69 (d, 1H), 6,88 (d, 1H), 7,06
(dd, 1H), 8,16 - 8,23 (m, 2H), 8,30 (s,
1H), 8,99 (s, 1H), 9,52 (s, 1H). LC-
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MS: [M+H]" = 466,9

107

& ppm 2,40-2,48 (m, 4H), 2,74 (t, 2H),
2,96 (t, 2H), 3,25 (t, 2H), 3,33 - 3,37
(m, 4H), 4,55 (t, 2H), 4,72 (s, 2H),
6,70 (d, 1H), 6,89 (d, 1H), 7,08 (t,
1H), 7,41 (d, 1H), 8,00 (s, 1H), 8,09
(s, 1H), 8,40 (dd, 1H), 8,91 (Brs, 1H),
9,16 (d, 1H), 9,51 (s, 1H). LC-MS:
[M+H] = 485,2

108

d ppm 1,98 (s, 3H), 2,39 - 2,47 (m,
4H), 2,72 (t, 2H), 2,95 (t, 2H), 3,25 (t,
2H), 3,37 - 3,44 (m, 4H), 4,55 (t, 2H),
4,72 (s, 2H), 6,70 (d, 1H), 6,89 (d,
1H), 7,08 (t, 1H), 7,41 (d, 1H), 8,09
(s, 1H), 8,40 (dd, 1H), 8,91 (Brs, 1H),
9,16 (d, 1H), 9,51 (s, 1H). LC-MS:
[M+H]" = 499,2

109

5 ppm 2,63 (t, 2H), 2,77 (t, 2H), 2,94 -
3,00 (m, 4H), 3,14 (t, 2H), 325 (t,
2H), 4,55 (t, 2H), 4,73 (s, 2H), 6,70
(d, 1H), 6,89 (d, 1H), 7,08 (t, 1H),
7,41 (d, 1H), 7,74 (s, 1H), 8,10 (s,
1H), 8,41 (dd, 1H), 8,91 (Brs, 1H),
9,17 (d, 1H), 9,51 (s, 1H). LC-MS:
[M+H]" = 471,3
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110

§ ppm 2,44 (t, 2H), 2,50 (t, 2H), 3,42
(t, 2H), 3,35 (t, 2H), 3,54 - 3,57 (m,
6H), 4,47 (t, 1H), 4,55 (t, 2H), 4,70
(d, 2H), 6,70 (d, 1H), 6,87 (d, 1H),
6,94 (d, 1H), 7,07 (¢, 1H), 7,94 (s,
1H), 8,25 (dd, 1H), 8,74 (Brs, 1H),
8,82 (d, 1H), 9,49 (s, 1H). LC-MS:
[M+H]" = 473,2

111

§ ppm 2,82 (d, 3H), 3,24 (t, 2H), 4,55
(t, 2H), 4,69 (s, 2H), 6,35 (d, 1H),
6,70 (d, 1H), 6,87 - 6,95 (m, 2H), 7,07
(t, 1H), 7,66 (s, 1H), 8,39 (d, 1H),
8,78 (s, 1H), 9,47 (s, 1H). LC-MS:
[M+H]"= 392,0

112

5 ppm 3,08 (s, 6H), 3,24 (¢, 2H), 4,55
(t, 2H), 4,70 (d, 2H), 6,61 (d, 1H),
6,70 (d, 1H), 6,88 (d, 1H), 7,07 (t,
1H), 7,68 (s, 1H), 8,51 (d, 1H), 8,81
(s, 1H), 9,47 (s, 1H). LC-MS: [M+H]"
=406,2

113

d ppm 1,79 - 1,80 (m, 2H), 3,24 (t,
2H), 3,46 (t, 2H), 3,58 (t, 2H), 3,68 -
3,76 (m, 2H), 3,81 - 3,89 (m, 2H),
4,55 (t, 2H), 4,70 (s, 2H), 6,70 (d,
1H), 6,82 (d, 1H), 6,88 (d, 1H), 7,07
(t, 1H), 7,82 (s, 1H), 7,92 (d, 1H),
8,04 (s, 1H), 8,21 - 8,24 (m, 1H), 8,71
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(s, 1H), 8,80 (dd, 1H), 9,49 (s, 1H).
LC-MS: [M+H]" = 471,2

114

& ppm 1,15 (t, 3H), 3,25 (t, 2H), 3,37
(t, 2H), 4,55 (t, 2H), 4,74 (s, 2H), 6,70
(d, 1H), 6,89 (d, 1H), 7,07 (t, 1H),
8,12 (d, 1H), 8,28 (s, 1H), 8,75 (dd,
1H), 8,83 (t, 2H), 9,38 (d, 1H), 9,55
(s, 1H). LC-MS: [M+H]" = 416,0

115

& ppm 3,13 (t, 2H), 4,54 (t, 2H), 4,75
(s, 2H), 6,71 (dd, 1H), 6,96 (t, 1H),
7,49 (d, 1H), 7,95 (s, 1H), 8,25 (t,
1H), 8,51 (td, 1H), 8,89 (s, 1H), 9,49
(s, 1H). LC-MS: [M+H]" = 381,0

116

§ ppm 2,51 (¢, 3H), 3,29 (t, 2H), 4,54
(t, 2H), 4,74 (s, 2H), 6,70 (dd, 1H),
6,95 (t, 1H), 7,99 (d, 1H), 8,10 (s,
1H), 8,33 (s, 1H), 8,47 (d, 1H), 8,94
(s, 1H), 9,51 (s, 1H). LC-MS: [M+H]"
=376,9

117

8 ppm 3,23 (t, 2H), 4,22 (t, 2H), 4,48
(t, 2H), 4,54 (t, 4H), 4,71 (s, 2H), 6,69
(d, 1H), 6,87 (d, 1H), 7,06 (t, 1H),
8,09 (s, 1H), 8,15 (d, 1H), 8,54 (dd,
1H), 8,90 (s, 1H), 9,10 (s, 1H), 9,51
(s, 1H); LC-MS: [M+H]" = 430,2
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8 ppm 2,24 (s, 3H), 3,34 (t, 2H), 4,56
(t, 2H), 4,73 (s, 2H), 6,73 (dd, 1H),
F 6,96 (t, 1H), 7,38 (d, 1H), 7,67 (s,
1H), 8,48 (t, 2H), 9,48 (s, 1H). LC-
MS: [M+H]" =377,2

118

'H NMR (400 MHz, MeOH-d;) &
ppm 1,04 (dt, 2H), 1,09 (dt, 3H), 2,22
l NTN (s, 4H), 3,41 (t, 2H), 4,60 (t, 2H), 4,84
YY) (d, 3H), 6,67 (dd, 1H), 6,88 (dd, 1H),
N 7,35 (d, J = 8,3 hz, 1H), 8,01 (s, 1H),
8,25 (dd, 1H), 8,94 (d, 1H), 9,36 (s,
119 1H). LC-MS: [M+H]" = 403,2

0 'H NMR (400 MHz, MeOH-d;) &
ppm 3,41 (t, 2H), 3,55 - 3,59 (m, 4H),
3,83 - 3,87 (m, 4H), 4,61 (t, 2H), 4,86
(s, 2H), 6,67 (dd, 1H), 6,84 - 6,91 (m,
1H), 7,30 (dd, 1H), 7,62 (d, 1H), 8,17
- 8,21 (m, 2H), 9,36 (s, 1H). LC-MS:
[M+H]" = 448,0

120

o 8 ppm 3,32 (d, 2H), 4,56 (t, 2H), 4,71
(d, 2H), 6,73 (dd, 1H), 6,92 - 7,01 (m,
1H), 7,24 (d, 1H), 7,45 (td, 1H), 7,49
- 7,57 (m, 2H), 7,59 (s, 1H), 7,65 (dd,
1H), 7,76 (s, 1H), 8,65 (s, 1H), 9,45
(s, 1H). LC-MS: [M+H]" = 387,0

121
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'"H NMR (400 MHz, MeOH-d;) §

ppm 3,41 (d, 3H), 4,61 (t, 2H), 4,87

HN._O NN (d, 2H), 5,52 (s, 1H), 6,68 (dd, 1H),

| \Nb F 6,86 - 6,95 (m, 1H), 7,56 - 7,65 (m,

NN 2H), 7,78 - 7,88 (m, 2H), 7,90 - 7,97

(m, 2H), 937 (s, 1H). LC-MS:
122 [M+H]" = 405,0

'H NMR (400 MHz, MeOH-d;) &
ppm 2,49 (s, 3H), 3,34 - 3,36 (m, 2H),
= H 4,60 (t, 2H), 4,82 (s, 2H), 6,70 (d,
1H), 6,95 (d, 1H), 7,12 (t, 1H), 7,41
(s, 1H), 7,70 (s, 1H), 7,85 (dd, 1H),
8,51 (dd, 1H), 9,34 (s, 1H). LC-MS:

123 [MHH] = 359,0
o 5 ppm 3,32 (t, 2H), 4,56 (t, 2H), 4,74
Hij (s, 2H), 6,73 (dd, 1H), 6,96 (t, 1H),
| N\N N i 773 (d, 1H), 7,79 (s, 1H), 8.59 (4,
VL 1H), 8,72 (d, 2H), 9,49 (s, 1H). LC-
4 e MS: [M+H]" = 397,1

Q § ppm 3,05 (t, 2H), 3,25 (t, 2H), 3,47
b (s, 2H), 3,89 (t, 2H), 4,55 (t, 2H), 4,72
(s, 2H), 6,69 (d, 1H), 6,89 (d, 1H),
7,07 (t, 1H), 7,95 (d, 1H), 8,13 (s,
1H), 8,50 (dd, 1H), 9,08 (s, 1H), 9,17

(s, 1H), 9,53 (s, 1H). LC-MS: [M+H]"
=4432

125
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126

§ ppm 3,24 (t, 2H), 3,71 (q, 2H), 4,20
(t, 2H), 4,53 - 4,61 (m, 3H), 4,70 (d,
2H), 5,69 (d, 1H), 6,50 (d, 1H), 6,69
(d, 1H), 6,86 (d, 1H), 7,07 (t, 1H),
7,91 (s, 1H), 8,21 (dd, 1H), 8,74 -
8,76 (m, 2H), 9,49 (s, 1H). LC-MS:
[M+H]" = 416,2

127

8 ppm 2,41 (s, 3H), 3,35 (t, SH), 4,56
(t, 2H), 4,74 (s, 2H), 6,73 (dd, 1H),
6,96 (t, 1H), 7,79 (s, 1H), 8,08 (s,
1H), 8,72 (d, 2H), 9,51 (s, 1H). LC-
MS: [M+H]" = 455,1

128

d ppm 2,33 (s, 3H), 3,28 (s, 3H), 3,35
(t, 2H), 4,57 (t, 2H), 4,73 (t, 2H), 6,73
(dd, 1H), 6,98 (t, 1H), 7,63 (d, 1H),
7,68 (s, 1H), 7,82 (dd, 1H), 7,91 (s,
1H), 8,79 (s, 1H), 9,49 (s, 1H). LC-
MS: [M+H]" = 454,1

129

& ppm 1,87 (t, 4H), 3,34 (t, 2H), 3,53
(t, 2H), 3,68 (dd, 2H), 4,56 (t, 2H),
4,74 (s, 2H), 6,73 (dd, 1H), 6,96 (t,
1H), 7,84 (d, 1H), 8,29 (s, 1H), 8,69
(dd, 1H), 8,90 (s, 1H), 9,36 (d, 1H),
9,53 (s, 1H). LC-MS: [M+H]" = 460,2
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& ppm 1,83 - 1,88 (m, 4H), 2,31 (s,
3H), 3,23 (t, 2H), 3,54 (t, 2H), 3,67 (t,
2H), 4,57 (t, 2H), 4,74 (d, 2H), 6,73
(dd, 1H), 6,98 (t, 1H), 7,71 (s, 1H),
7,73 (s, 1H), 8,52 (s, 1H), 8,81 (s,
1H), 9,49 (s, 1H). LC-MS: [M+H]" =
130 474,1

d ppm 2,30 (s, 3H), 3,03 (d, 6H), 3,37
(t, 2H), 4,57 (t, 2H), 4,73 (s, 2H), 6,74
(dd, 1H), 6,98 (t, 1H), 7,55 (s, 1H),
7,73 (s, 1H), 8,50 (s, 1H), 8,81 (s,
1H), 9,50 (s, 1H). LC-MS: [M+H]" =
O 4482

131

8 ppm 2,07 (s, 3H), 2,15 (s, 3H), 3,32
(t, 2H), 3,72 (s, 3H), 4,58 (t, 2H), 4,70
(d, 2H), 6,72 (dd, 1H), 6,97 (¢, 1H),
7,47 (s, 1H), 8,54 (t, 1H), 9,43 (s,
1H). LC-MS: [M+H]" = 394,2
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Q 8 ppm 2,64 (t, 2H), 3,02 (s, 2H), 3,18
(s, 2H), 3,25 (t, 2H), 3,72 (s, 2H),
4,55 (t, 2H), 4,73 (s, 2H), 6,70 (d,
1H), 6,89 (d, 1H), 7,07 (t, 1H), 7,54
(d, 1H), 7,79 (s, 1H), 8,13 (s, 1H),
8,51 (dd, 1H), 8,93 (s, 1H), 9,21 (d,
1H), 9,52 (s, 1H). LC-MS: [M+H]" =
4572

133

5 ppm 3,24 (t, 2H), 3,50 - 3,62 (m,
8H), 4,55 (t, 2H), 4,68 (s, 2H), 6,68
(d, 1H), 6,88 (d, 1H), 7,00 - 7,08 (d,
1H), 7,94 (s, 1H), 8,12 (s, 1H), 8,28
(d, 1H), 8,85 (s, 1H), 9,44 (s, 1H).
LC-MS: [M+H]" = 457,2

134

d ppm 2,76 — 2,82 (m, 5H), 2,98 —
3,02 (m, 5H), 3,22 (t, 2H), 4,55 (t,
2H), 4,72 (s, 2H), 6,69 (d, 1H), 6,87
(d, 1H), 7,08 (t, 1H), 7,39 (d, 1H),
8,08 (s, 1H), 8,37 (dd, 1H), 8,91 (s,
1H), 9,14 (d, 1H), 9,51(s, 1H). LC-
135 MS: [M+H]" = 444,0

0 8 ppm 3,33 (t, 2H), 4,56 (t, 2H), 4,76

H (s, 2H), 6,73 (dd, 1H), 6,96 (t, 1H),
S § 8,16 (d, 1H), 8,41 (s, 1H), 8,96 (dd,

NN ) 1H), 9,05 (s, 1H), 9,54 (d, 2H). LC-

CF, MS: [M+H]" = 431,1
136
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d ppm 2,49 (s, 3H), 3,25 (t, 2H), 3,41
(s, 3H), 4,53 (t, 2H), 4,51 (s, 2H),
4,72 (s, 2H), 6,70 (d, 1H), 6,88 (d,
1H), 7,08 (t, 1H), 8,08 (s, 1H), 8,41
(d, 1H), 8,90 (t, 1H), 9,03 (d, 1H),
9,51 (s, 1H). LC-MS: [M+H]" = 403,2

137

8 ppm 3,36 (t, 2H), 3,94 (s, 3H), 4,57
(t, 2H), 4,72 (s, 2H), 6,74 (dd, 1H),
6,97 (t, 1H), 7,19 (s, 1H), 7,69 (s,
1H), 8,31 (s, 1H), 8,82 (Brs, 1H), 9,48
(s, 1F). LC-MS: [M+H]" = 427,0

138

& ppm 2,54 (s, 3H), 3,24 — 3,34 (m,
S5H), 4,56 (t, 2H), 4,74 (s, 2H), 6,72
(dd, 1H), 6,98 (1, 1H), 7,78 (s, 1H),
7,98 (d, 1H), 8,14 (d, 1H), 8,87 (s,
1H), 9,51 (s, 1H). LC-MS: [M+H]" =
4549

139

Q & ppm 2,50 (s, 2H), 2,54 (s, 2H), 3,33
(t, 2H), 4,56 (t, 2H), 4,74 (s, 2H), 6,73
L[ (dd, 1H), 6,96 (t, 1H), 7,78 (s, 1H),
7,99 (d, 1H), 8,14 (d, 1H), 8,87 (s,
1H), 9,50 (s, 1H). LC-MS: [M+H]" =
434,1

140
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141

'H NMR (400 MHz, MeOH-d,) &
ppm 3,38 (t, 2H), 3,92 (s, 3H), 4,56 -
4,60 (m, 2H), 4,82 (s, 2H), 6,62 - 6,68
(m, 1H), 6,87 (dd, 1H), 7,08 (dd, 1H),
7,89 (s, 1H), 8,00 (dd, 1H), 8,18 (dd,
1H), 9,30 (s, 1H). LC-MS: [M+H]" =
393,0

142

'"H NMR (400 MHz, MeOH-d;) &
ppm 3,34 - 3,40 (m, 2H), 3,95 (s, 3H),
4,58 (d, 2H), 4,81 (s, 2H), 6,64 (dd,
1H), 6,85 (t, 1H), 6,91 (d, 1H), 7,92
(s, 1H), 8,21 (dd, 1H), 8,68 (d, 1H),
9,32 (s, 1H). LC-MS: [M+H]" = 393,0

143

8 ppm 1,34 (t, J=7,18 hz, 3H) 3,29 -
3,38 (m, 2H) 4,17 (q, J=7,15 hz, 2H)
4,60 (t, J=8,72 hz, 2H) 4,76 (s, 2H)
6,40 - 6,50 (m, 1H) 6,75 (dd, J=8,63,
3,80 Hz, 1H) 7,00 (t, ]=9,44 Hz, 1H)
7,55 - 7,62 (m, 1H) 7,72 (s, 1H) 9,44
(s, 1H). LC-MS: [M+H]* =379,9

144

d ppm 1,31-1,39 (m, 6H), 3,39 (m,
2H), 4,40 - 4,49 (m, 1H), 4,56 (t,
J=8,8Hz, 2H), 4,72 (s, 2H), 6,36 (d,
J=1,8 Hz, 1H), 6,73 (dd, J=8,7, 3,9
Hz, 1H), 6,93-7,01 (m, 1H), 7,57 (d,
J=1,5 hz, 1H), 7,68 (s, 1H), 9,48 (s,
1H). LC-MS: [M+H]" = 394,0
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& ppm 3,31 (t, 2H), 3,89 (s, 3H), 4,55
(t, 2H), 4,75 (s, 2H), 6,71 (q, 1H),
6,96 (t, 1H), 7,77 (t, 2H ), 8,21 (t,
1H), 8,37 (s, 1H), 8,97 (s, 1H), 9,51
(s, 1H). LC-MS: [M+H]" = 393,2

145

'H NMR (400 MHz, MeOH-d;) &
ppm 3,38 (t, 2H), 4,58 (td, 2H), 4,82
‘ N (s, 2H), 6,65 (dd, 1H), 6,81 - 6,89 (m,
/@(L«N» F 1H), 7,45 - 7,49 (m, 2H), 7,55 (ddd,
ol o NN 2H), 7,61 - 7,66 (m, 2H), 7,91 - 7,95

(m, 2H), 7,97 (s, 1H), 9,33 (s, 1H).
146 LC-MS: [M+H]": [M+H]" = 429,9

§ ppm 3,25 (t, 2H), 3,88 (s, 3H), 4,54
= § (t, 2H), 4,67 (s, 2H), 6,70 (d, 1H),
6,95 (t, 1H), 8,04 (s, 1H), 8,12 (s,
1H), 8,44 (s, 1H), 8,54 (s, 1H), 9,46
(s, 1H). LC-MS: [M+H]" = 366,1

147

8 ppm 1,50 (d, 6H), 3,30 (t, 2H), 4,55
(t, 2H), 4,71 (s, 3H), 6,72 (dd, 1H),
6,97 (t, 1H), 7,67(s, 1H), 8,50 (s, 1H),
8,73 (s, 1H), 9,48 (s, 1H). LC-MS:
[M+H]" = 462,0

148
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149

& ppm 1,00 -1,09 (m, 4H), 323 (t,
2H), 3, 81 (dd, 1H), 4,54 (t, 2H), 4,68
(d, 2H), 6,69 (d, 1H), 6,87 (d, 1H),
7,07 (t, 1H), 8,01 (s, 1H), 8,13 (s,
1H), 8,48 (s, 1H), 8,67 (s, 1H), 9,47
(s, 1H). LC-MS: [M+H]" = 374,2

150

d ppm 0,97 -1,09 (m, 4H), 3,30 (t,
2H), 3,79 - 3,83 (m, 1H), 4,54 (t, 2H),
4,70 (s, 2H), 6,71 (dd, 1H), 6,95 (t,
1H), 8,05 (s, 1H), 8,14 (s, 1H), 8,48
(s, 1H), 8,56 (d, 1H), 9,46 (s, 1H).
LC-MS: [M+H]"=392,2

151

& ppm 1,39 (d, 6H), 2,08 (s, 3H), 2,16
(s, 3H), 3,36 (t, 2H), 4,48 - 4,58 (m,
3H), 4,70 (d, 2H), 6,74 (dd, 1H), 6,99
(t, 1H), 7,49 (s, 1H), 8,54 (t, 1H), 9,44
(s, 1H). LC-MS: [M+H]" = 4222

152

d ppm 3,25 (t, 2H), 3,83 (s, 3H), 4,56
(t, 2H), 4,72 (d, 2H), 6,51 (d, 1H),
6,71 (d, 1H), 6,90 (d, 1H), 7,09 (t,
1H), 7,51 (s, 1H), 7,75 (s, 1H), 8,98
(d, 1H), 9,50 (s, 1H). LC-MS:
[M+H]" = 348,2
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Q & ppm 1,39 (d, 61), 2,08 (s, 3H), 2,16
(s, 3H), 3,25 (t, 2H), 4,46 - 4,57 (m,
3H), 4,69 (s, 2H), 6,71 (d, 1H), 6,91
(d, 1H), 7,10 (t, 1H), 7,45 (s, 1H),
8,66 (s, 1H), 9,45 (s, 1H). LC-MS:
[M+H]" = 404,2

153

& ppm 3,25 (t, 2H), 4,55 (¢, 2H), 4,74
(d, 2H), 6,70 (d, 1H), 6,88 (t, 1H),
7,02 — 7,16 (m, 2H), 7,81 (d, 1H),
8,27 (s, 1H), 8,77 (dd, 1H), 9,05 (t,
1H), 9,41 (d, 1H), 9,54 (s, 1H). LC-
MS: [M+H]" = 395,1

154

o) '"H NMR (400 MHz, MeOH-d,) &
ppm 2,35 (s, 3H), 3,36 - 3,42 (m, 2H),
3,94 (s, 4H), 4,57 (d, 2H), 4,81 (s,
2H), 6,62 - 6,67 (m, 1H), 6,68 - 6,74
(m, 1H), 6,87 (t, 1H), 7,62 (d, 2H),
931 (s, 1H). LC-MS: [M+H]" =
407,0

155

'"H NMR (400 MHz, MeOH-d,) &
H ppm 2,25 (s, 3H), 3,36 - 3,41 (m, 2H),
F 4,58 (t, 2H), 4,80 (s, 2H), 6,52 (d,
1H), 6,65 (dd, 1H), 6,83 - 6,89 (m,
1H), 7,43 (d, 1H), 7,60 (s, 1H), 9,29
(s, 1H). LC-MS: [M+H]"= 392,0

156
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157

'H NMR (400 MHz, MeOH-d;) &
ppm 3,39 (t, 2H), 4,58 (t, 2H), 4,82 (s,
2H), 6,65 (dd, 1H), 6,86 (d, 1H), 7,20
(td, 2,9 Hz, 2H), 7,40 (dd, 1H), 7,56
(dd, 1H), 7,71 (s, 1H), 7,90 - 7,96 (m,
1H), 9,31 (s, 1H). LC-MS: [M+H]" =
414,0

158

HO

§ ppm 2,08 (s, 3H), 2,18 (s, 3H), 3,31
(t, 2H), 3,73 (dd, 3H), 4,06 (t, 2H),
4,56 (t, 2H), 4,70 (d, 2H), 4,93 (t,
1H), 6,74 (dd, 1H), 6,99 (t, 1H), 7,47
(s, 1H), 8,55 (s, 1H), 9,44 (s, 1H).
LC-MS: [M+H]" = 424,2

159

d ppm 2,08 (s, 3H), 2,16 (s, 3H), 3,26
(s, 3H), 3,31 (t, 2H), 3,69 (t, 2H), 4,18
(t, 2H), 4,58 (t, 2H), 4,70 (d, 1H),
6,74 (dd, 1H), 6,99 (t, 1H), 7,48 (s,
1H), 8,55 (t, 1H), 9,43 (s, 1H). LC-
MS: [M+H]" = 438,2

160

& ppm 3,33 (t, 2H), 4,57 (t, 2H), 4,77
(s, 2H), 6,72 (dd, 1H), 6,97 (t, 1H),
8,02 (d, 1H), 8,38 (s, 1H), 8,89 (d,
1H), 9,02 (s, 1H), 9,50 (s, 1H), 9,54
(s, 1H). LC-MS: [M+H]" = 431,2
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161

d ppm 3,30 - 3,33 (m, 2H), 3,94 (s,
3H), 4,57 (t, 2H), 4,73 (s, 2H), 6,73
(dd, 1H), 6,92 - 6,99 (m, 2H), 7,80 (s,
1H), 8,58 (d, 1H), 8,82 (s, 1H), 9,48
(s, 1H). LC-MS: [M+H]" = 411,2

162

-n

& ppm 3,28 (t, 2H), 4,56 (t, 2H), 4,74
(s, 2H), 6,73 (m, 1H), 6,97 (t, 1H),
7,71 (d, 1H), 7,88(s, 1H), 8,61 (d,
1H), 8,78 (s, 1H), 8,97 (s, 1H), 9,50
(s, 1H). LC-MS: [M+H]" = 397,1

163

& ppm 2,25 (s, 3H), 3,34 (d, 2H), 4,56
(t, 2H), 4,73 (s, 2H), 6,73 (dd, 1H),
6,96 (t, 1H), 7,42 (d, 1H), 7,71 (s,
1H), 8,47 (d, 1H), 8,53 (s, 1H), 8,81
(s, 1H), 9,49 (s, 1H). LC-MS: [M+H]"
=377,1

164

'"H NMR (400 MHz, MeOH-d,;) &
ppm 2,42 (d, 3H), 3,44 (t, 2H), 4,62
(t, 2H), 4,85 (s, 3H), 6,63 - 6,74 (m,
1H), 6,90 (t, 1H), 7,04 (d, 1H), 7,73
(d, 1H), 7,94 (t, 1H), 9,36 (d, 1H),
LC-MS: [M+H]" = 395,0
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Q 'H NMR (400 MHz, MeOH-d;) &
ppm 2,25 (s, 3H), 3,43 (t, 2H), 4,63
~ . (d, 2H), 4,84 (s, 2H), 6,69 (dd, 1H),
<N 6,90 (t, 1H), 7,04 (t, 1H), 7,12 (dd,
1H), 7,36 (dd, 1H), 7,64 (s, 1H), 9,34

65 F (s, 1H). LC-MS: [M+H]" = 394,0

'H NMR (400 MHz, MeOH-d;) &
) ppm 3,42 (t, 2H), 4,62 (td, 2H), 4,87

N_ N (d, 3H), 6,66 - 6,72 (m, 1H), 6,91 (t,
N F 1H), 7,70 (s, 1H), 7,79 (dd, 1H), 8,09

J NN (d, 1H), 8,80 (d, 1H), 9,36 (d, 1H).
166 LC-MS: [M+H]" = 431,1

& ppm 2,35 (s, 3H), 2,44 (s, 3H), 3,31
(t, 2H), 4,56 (t, 2H), 4,72 (s, 2H), 6,73
(dd, 1H), 6,97 (t, 1H), 7,16 (d, 1H),
7,62 (d, 2H), 8,70 (s, 1H), 9,47 (s,
1H). LC-MS: [M+H]" =391,1

167

& ppm 3,37 (t, 2H), 4,57 (t, 2H), 4,73
(s, 2H), 6,72-7,06 (m, 3H), 7,64 (s,
1H), 7,71 (dd, 1H), 8,03 (d, 1H), 8,78
(d, 2H), 8,83 (d, 2H), 9,49 (s, 1H).
LC-MS: [M+H]" = 413,2

168
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& ppm 3,32 (t, 2H), 3,83 (s, 3H), 4,56
(t, 2H), 4,73 (d, 2H), 6,52 (d, 1H),
F 6,72 (dd, 1H), 6,97 (t, 1H), 7,51 (d,
1H), 7,78 (s, 1H), 8,87 (d, 1H), 9,49
(s, 1H). LC-MS: [M+H]" = 366,2

169

& ppm 3,30 (t, 2H), 4,02 (s, 3H), 4,55
(t, 2H), 4,71 (d, 2H), 6,72 (d, 1H),
F 6,97 (t, 1H), 7,67 (s, 1H), 8,47 (s,
1H), 8,73 (d, 1H), 9,48 (s, 1H). LC-
MS: [M+H]" = 434,1

170

8 ppm 1,93 (s, 3H), 3,32 (t, 2H), 4,42

(d, 2H), 4,55 (t, 2H), 4,74 (s, 2H),

6,72 (dd, 2H), 6,97 (t, 1H), 7,48 (s,

1H), 8,19 (s, 1H), 8,55 (d, 2H), 8,87

o~ (s, 1H), 9,26 (s,1H), 9,52 (s, 1H). LC-
MS: [M+H]" = 434,3

171

§ ppm 2,37 (s, 3H), 3,29 (t, 2H), 3,82
(s, 3H), 4,56 (t, 2H), 4,70 (s, 2H),
6,71 (dd, 1H), 6,97 (t, 1H), 7,62 (s,
1H), 7,76 (s, 1H), 8,53 (s, 1H), 9,45
(s, 1H). LC-MS: [M+H]" =380,2

172
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Q 8 ppm 0,93 — 1,03 (m, 4H), 2,09 —
2,13 (m, 1H), 2,19 (s, 3H), 3,33 (t,
2H), 4,55 (t, 2H), 4,71 (d, 2H), 6,72
(q, 1H), 6,96 (t, 1H), 7,27 (s, 1H),
7,61 (s, 1H), 8,28 (s, 1H), 8,709 (t,
1H), 9,46 (s, 1H). LC-MS: [M+H]" =
4173

173

& ppm 3,31 (t, 2H), 3,98 (s, 3H), 4,55
(t, 2H), 4,74 (s, 2H), 6,71 (q, 1H),
6,96 (t, 1H), 8,17 (s, 1H), 8,84 (s,
1H), 9,30 (s, 2H), 9,51 (s, 1H). LC-
MS: [M+H]" = 394,2

174

d ppm 2,36 (s, 3H), 3,27 (s, 2H), 3,96
(s, 3H), 4,56 (t, 2H), 4,71 (s, 2H),
6,72 (dd, 1H), 6,98 (t, 1H), 7,66 (s,
1H), 8,50 (s, 1H), 8,79 (s, 1H), 9,43
(s, 1H). LC-MS: [M+H]" = 408,2

175

& ppm 2,45 (s, 3H), 3,26 (t, 2H), 4,57
(t, 2H), 4,74 (s, 2H), 6,72 (dd, 1H),
F 6,97 (t, 1H), 7,77 (s, 1H), 8,74 (s,
1H), 9,09 (s, 1H), 9,50 (s, 1H). LC-
MS: [M+H]" =378,2

176
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177

d ppm 2,14 (s, 3H), 2,51 (s, 3H), 3,30
(t, 2H), 4,54 (t, 2H), 4,69 (s, 2H), 6,68
(g, 1H), 6,94 (t, 1H), 7,72 (d, 1H),
7,58 (s, 1H), 8,27 (d, 1H), 8,81 (s,
1H), 9,31(s, 1H). LC-MS: [M+H]" =
391,2

178

5 ppm 2,34 (s, 3H), 3,43 (d, 2H), 4,64
(s, 2H), 4,85 (d, 2H), 6,71 (d, 1H),
6,93 (d, 1H), 7,58 (d, 1H), 7,70 (d,
1H), 7,74 (s, 1H), 7,77 (s, 1H), 9,38
(s, 1H). LC-MS: [M+H]" = 401,0

179

d ppm 0,97 - 1,04 (m, 4H), 2,04 (s,
3H), 2,24 (s, 3H), 3,48 - 3,51 (m, 3H),
4,55 (t, 2H), 4,68 (d, 2H), 6,72 (t,
1H), 6,95 (t, 1H), 7,47 (s, 1H), 8,54 (t,
1H), 9,42 (s, 1H). LC-MS: [M+H]" =
420,3

180

d ppm 2,17 (s, 3H), 3,33 (t, 2H), 4,57
(t, 2H), 4,73 (d, 2H), 6,72 (dd, 1H),
6,95 (t, 1H), 7,42 (d, 1H), 7,77 (s,
1H), 8,12 (d, 1H), 8,89 (s, 1H), 9,50
(s, IH). LC-MS: [M+H]" = 395,1
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181

'"H NMR (400 MHz, MeOH-d;) &
ppm 2,43 (t, 3H), 3,46 (s, 2H), 4,63
(d, 2H), 4,87 — 4,89 (m, 3H), 6,71 (dd,
1H), 6,83 — 7,00 (m, 2H), 7,61 (d,
1H), 7,80 (s, 1H), 8,57 (d, 1H), 9,39
(s, 1H). LC-MS: [M+H]" = 427,0

182

'H NMR (400 MHz, MeOH-d;) &
ppm 2,36 (d, 3H), 3,46 (t, 2H), 4,64
(t, 2H), 4,88 (d, 2H), 5,61 (s, 1H),
5,73 (s, 1H), 6,72 (d, 1H), 6,86 — 6,97
(m, 1H), 7,48 — 7,55 (m, 1H), 7,79 (s,
1H), 8,51 (d, 1H), 9,39 (s, 1H). LC-
MS: [M+H]" = 409,0

183

& ppm 2,23 (s, 3H), 3,27 (s, 2H), 4,56
(t, 2H), 4,73 (s, 2H), 6,73 (dd, 1H),
6,97 (t, 1H), 7,26 (s, 1H), 7,78 (s,
1H), 8,19 (s, 1H), 8,90 (s, 1H), 9,50
(s, 1H). LC-MS: [M+H]" =395,2

184

d ppm 2,37 (s, 3H), 3,33 (t, 2H), 4,56
(t, 2H), 4,74 (d, 2H), 6,73 (dd, 1H),
6,98 (t, 1H), 7,85 (s, 1H), 7,96 (s,
1H), 8,75 (s, 1H), 8,94 (t, 1H), 9,51
(s, 1H). LC-MS: [M+H]" = 445,1
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8 ppm 3,35 (d, 2H), 4,56 (t, 2H), 4,77
(s, 2H), 6,72 (dd, 1H), 6,96 (t, 1H),
F 8,55 (d, 1H), 8,59 (s, 1H), 8,80 (d,
1H), 8,85 (s, 1H), 9,15 (s, 1H), 9,54
(s, 1H). LC-MS: [M+H]" = 431,1

185

o 5 ppm 1,10 (d, 3H), 2,07 (s, 3H), 2,17

ﬁ (s, 3H), 3,24 (m, 2H), 3,87 - 3,92 (m,

E:“N\\(“ f 2H), 3,96 - 4,00 (m, 1H), 4,55 (t, 2H),

ol ,}%N 4,69 (s, 2H), 4,91 (d, 1H), 6,72 (q,

W 1H), 6,96 (t, 1H), 7,47 (s, 1H), 8,53

(s, 1H), 9,42 (s, 1H). LC-MS: [M+H]"
186 = 438,2

5 5 ppm 1,10 (d, 3H), 2,08 (s, 3H), 2,17
ﬁ (s, 3H), 3,35 (m, 2H), 3,89 - 3,93 (m,

H
L 2H), 3,96 - 4,00 (m, 1H), 4,55 (t, 2H),
- {5%” 4,69 (d, 2H), 4,91 (d, 1H), 6,71 (q,
"\ 1H), 6,96 (t, 1H), 7,47 (s, 1H), 8,53 (t,

1H), 9,43 (s, 1H). LC-MS: [M+H]" =
187 438,2

Q 5 ppm 1,41 (d, 6H), 2,36 (s, 3H), 3,30
(t, 2H), 4,54 (t, 2H), 4,59 - 4,63 (m,
L | 1H), 4,69 (s, 2H), 6,71 (q, 1H), 6,93
(t, 1H), 7,60 (s, 1H), 7,77 (s, 1H),
8,58 (t, 1H), 9,46 (s, 1H). LC-MS:
[M+H]" = 408,3

188
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d ppm 2,38 (s, 3H), 2,53 (s, 1H), 3,31
(t, 2H), 3,75 (t, 2H), 4,16 (t, 2H), 4,57
(t, 2H), 4,70 (d, 2H), 6,71 (dd, 1H),
6,96 (t, 1H), 7,63 (s, 1H), 7,79 (s,
1H), 8,57 (s, 1H), 9,46 (s, 1H). LC-
MS: [M+H]" = 410,2

HO
189

8 ppm 2,36 (s, 3H), 3,30 (t, 3H), 3,75
(t, 2H), 4,12 (t, 2H), 4,55 (¢, 2H), 4,70
(d, 2H), 6,72 (dd, 1H), 6,96 (t, 1H),
7,74 (s, 1H), 8,32 (s, 1H), 8,52 (s,
1H), 9,46 (s, 1H). LC-MS: [M+H]* =
410,2

190

0 & ppm 3,37 (t, 2H), 4,56 (t, 2H), 4,74

’ (s, 2H), 6,73 (dd, 1H), 6,90 - 7,21 (m,

%/@IN i 2H), 7,78 (s, 1H), 8,95 (s, 1H), 9,12

N( X ) (s, 1H), 9,42 (s, 1H), 9,50 (s, 1H),
N

LC-MS: [M+H]" = 414,1
191 [M+H] :

5 ppm 0,84 — 0,86 (m, 2H), 0,95 —
0,97 (m, 2H), 3,30 (t, 2H), 3,77 — 3,80
N_ N (m, 1H), 4,55 (t, 2H), 4,73 (d, 2H),
2 6,61 (d, 1H), 6,71 (q, 1H), 6,97 (t
N-N_ NN 1H), 7,47 (d, 1H), 7,93 (s, 1H), 8,83
t, TH), 9,49 (s, 1H). LC-MS: [M+H]"
192 ~392,2
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193

'H-NMR (500 MHz, DMSO-d¢) &
ppm 3,32 (s, 2H), 4,56 (s, 2H), 4,73
(s, 2H), 5,44 (d, 2H), 6,72 (dd, 1H),
6,97 (m, 1H), 7,55 — 7,57 (m, 1H),
7,69 (s, 1H), 7,98 (d, 1H), 8,68 (dd,
1H), 8,79 (s, 1H), 9,48 (s, 1H). LC-
MS: [M+H]+=395,1

194

"H-NMR(500 MHz, DMSO-dy) § ppm
2,18 (s, 3H), 2,46 (s, 3H), 3,35 (t,
2H), 4,56 (t, 2H), 4,72 (s, 2H), 6,72
(dd, 1H), 6,96 (t, 1H), 7,27 (s, 1H),
7,67 (s, 1H), 8,38 (s, 1H), 8,79 (s,
1H), 9,50 (s, 1H). LC-MS: [M+H]" =
391,2

195

'H-NMR (500 MHz, DMSO-d;) &
ppm 2,35 (s, 3H), 3,30 (t, 2H), 3,84
(s, 3H), 4,55 (t, 2H), 4,71 (s, 2H),
6,72 (dd, 1H), 6,96 (t, 1H), 7,74 (s,
1H), 8,28 (s, 1H), 8,51 (s, 1H), 9,46
(s, 1H). LC-MS: [M+H]" =380,2

196

'H.NMR (400 MHz, DMSO-d¢) &
ppm 1,34 (t, 3H), 2,18 (s, 3H), 3,34 (t,
2H), 4,34 (dd, 2H), 4,57 (t, 2H), 4,72
(s, 2H), 6,72 (dd, 1H), 6,78 (s, 1H),
6,97 (t, 1H), 7,59 (s, 1H), 8,05 (s,
1H), 8,68 (s, 1H), 9,46 (s, 1H). LC-
MS: [M+H]" =421,3
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'HNMR (500 MHz, DMSO-d) & ppm
2,27 (s, 3H), 3,36 (t, 2H), 4,56 (t, 2H),
4,73 (d, 2H), 6,73 (dd, 1H), 6,98 (t,
1H), 7,12 (s, 1H), 7,61 - 7,90 (m, 2H),
8,18 (s, 1H), 8,77 (t, 1H), 9,48 (s,
1H). LC-MS: [M+H]" = 443,1

197

'H-NMR (500 MHz, DMSO-d;) & ppm
2,33 (s, 3H), 3,38 (t, 2H), 4,56 (t, 2H),
F 4,74 (s, 2H), 6,72 (dd, 1H), 6,87 —
7,09 (m, 2H), 7,74 (s, 1H), 7,79 (s,
1H), 8,66 (s, 1H), 8,88 (s, 1H), 9,50
(s, 1H). LC-MS: [M+H]" = 427,4

198

Q 'H-NMR (500 MHz, DMSO-d;) & ppm
2,44 (s, 3H), 3,03 (d, 6H), 3,35 (t,
L | 2H), 4,56 (t, 2H), 4,73 (s, 2H), 6,73
(dd, 1H), 6,97 (t, 1H), 7,46 (d, 1H),
7,71 (s, 1H), 7,87 (d, 1H), 8,76 (s,
1H), 9,49 (s, 1H). LC-MS: [M+H]" =
4482

199

0 & ppm 3,34 (t, 2H), 3,87 (s, 3H), 4,55
(t, 2H), 4,72 (s, 2H), 6,71 (q, 1H),
6,77 (s, 1H), 6,90 (s, 0,25H), 6,95 (t,
1H), 7,01 (s, 0,5H), 7,12 (s, 0,25H),
7,83 (s, 1H), 9,51 (s, 1H). LC-MS:
[M+H]" = 416,1

200
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"H-NMR(500 MHz, DMSO-dy) 8 ppm
2,61 (s, 3H), 3,34 (t, 2H), 4,56 (t, 2H),
4,73 (s, 2H), 6,71 — 6,99 (m, 3H),
7,55 (d, 1H), 7,59 (s, 1H), 7,89 (d,
1H), 8,80 (s, 1H), 9,48 (s, 1H). LC-
201 MS: [M+H]" = 4272

'H NMR (400 MHz, CD;0D) § ppm

O
327 (t, 2H), 3,43 (d, 2H), 451 (t,
NN 2H), 4,71 (s, 2H), 6,63 (s, 1H), 6,89
|
F

2 \N/ (t, 1H), 8,35 — 8,52 (m, 2H), 9,01 (s,
N N~N 1H), 9,97 (s, 1H). LC-MS: [M+H]" =
202 363,9
o 'H NMR (400 MHz, CD;0D) § ppm
2,08 (s, 3H), 2,24 (s, 3H), 4,58 (t,
N= Hﬁ 2H), 4,63 — 4,73 (m, 2H), 6,72 (dd,
N

F 1H), 6,91 — 7,02 (m, 1H), 7,32 (dd,
1H), 7,62 (dd, 1H), 8,51 (dd, 1H),
8,66 (s, 1H), 9,38 (s, 1H). LC-MS:
203 [M+H]" = 390,9

'H-NMR (500 MHz, DMSO-dg) &
ppm 2,25 (s, 3H), 3,30 (s, 2H), 4,56
(t, 2H), 4,73 (s, 2H), 6,72 (dd, 1H),
6,97 (t, 1H), 7,36 — 7,38 (m, 2H), 7,72
(s, 1H), 8,36 (dd, 1H), 8,82 (s, 1H),
9,48 (s, 1H). LC-MS: [M+H]" =393,1

204
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205

'H NMR (500 MHz, DMSO-d¢) &
ppm 3,28 (t, 2H), 4,55 (t, 2H), 4,78 (s,
2H), 6,72 (dd, 1H), 6,97 (t, 1H), 8,59
(d, 1H), 8,66 (s, 1H), 8,71 (t, 1H),
9,07 (s, 1H), 9,56 (s, 1H), 9,93 (d,
1H); LC-MS: [M+H]" = 364,1

206

o ppm 3,29 (br, s,, 2H), 4,54 (t,
J=8,72 hz, 2H), 4,74 (s, 2H), 6,70 (dd,
J=3,86, 8,63 hz, 1H), 6,95 (t, /=9,44
Hz, 1H), 8,29 (s, 1H), 9,11 (s, 1H),
9,43 (s, 1H), 9,53 (s, 2H). LC-MS:
[M+H]" = 363,9

208

'H NMR (400 MHz, Metanol-d;) &
ppm 2,28 (s, 6H), 3,54 (s, 2H), 5,09
(s, 2H), 7,05 (d, 1H), 7,31 (dt, 2H),
7,45 (t, 3H), 7,78 (d, 1H), 7,91 (d,
2H), 7,95 (s, 1H), 9,30 (s, 1H). LC-
MS: [M+H]" = 398,9

209

§ ppm 2,29 (s, 3H), 2,46(t, 4H), 3,19
(t, 4H), 5,00 (d, 2H), 7,01 (d, 2H),
7,16 (dd, 1H), 7,30 (m, 2H), 7,52 (d,
1H), 7,91 (m, 4H), 8,82 (m, 1H), 9,47
(s, 1H). LC-MS: [M+H]" = 440,2

210

& ppm 1,34(d, 3H), ,1,69(s, 4H),
2,34(q, 2H), 3,25(q, 3H), 5,04(d, 2H),
7,18(m, 1H), 7,34(m, 5H), 8,02(m,
4H), 8,96(t, 1H), 9,50(s, 1H). LC-MS:
[M+H]" = 439,3
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211

5 ppm 2,23(s, 3H), ,2,41(d, 4H),
3,54(t, 4H), 5,02(d, 2H), 6,95(d, 1H),
7,30(m, 3H), 7,53(d, 1H), 7,95(s, 2H),
8,24(q, 1H), 8,83(m, 2H), 9,49(s, 1H).
LC-MS: [M+H]" = 441,2

212

~N

8 ppm 2,23 (s, 3H), 2,43 (s, 4H), 3,53
(s, 4H), 5,04 (d, 2H), 7,17 (m, 1H),
7,27 (m, 2H), 7,39 (dd, 1H), 7,53 (d,
1H), 7,74 (s, 1H), 8,01 (d, 1H), 8,14
(d, 1H), 8,29 (s, 1H), 9,15 (t, 1H),
9,50 (s, 1H). LC-MS: [M+H]" = 441,2

213

o ppm 5,04 (s, 2H), 7,17 (m, 1H),
7,27 (m, 2H), 7,48 (m, 2H), 8,02 (d,
1H), 8,15 (s, 1H), 8,49 (m, 2H), 9,08
(s, 1H), 9,28 (dd, 1H), 9,52 (s, 1H).
LC-MS: [M+H]" =343,2

214

8 ppm 3,26 (s, 3H), 5,06 (s, 2H), 7,19
(t, 1H), 7,32 (m, 2H), 7,54 (d, 1H),
8,01 (m, 3H), 825 (s, 1H), 8,45 (d,
2H), 9,54 (s, 1H). LC-MS: [M+H]" =
420,1

215

§ ppm 1,18 (d, 6H), 3,45 (m, 1H),
5,06 (s, 2H), 7,18 (d, 1H), 7,31 (m,
2H), 7,54 (d, 1H), 7,91 (d, 2H), 8,02
(d, 1H), 8,26 (s, 1H), 8,45 (d, 2H),
9,17 (s, 1H), 9,53 (s, 1H). LC-MS:
[M+H]" = 448,2
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216

§ ppm 1,82 (m, 4H), 3,46 (m, 4H),
5,03 (s, 2H), 7,17 (dd, 1H), 7,29 (m,
2H), 7,52 (d, 1H), 7,59 (d, 2H), 8,01
(d, 1H), 8,11 (s, 1H), 8,18 (d, 2H),
9,03 (s, 1H), 9,48 (s, 1H). LC-MS:
[M+H]" = 439,2

217

o ppm 5,04 (s, 2H), 7,18 (m, 1H),
7,34 (m, 3H), 7,47 (m, 2H), 7,54 (m,
1H), 8,10 (m, 4H), 9,51 (s, 1H). LC-
MS: [M+H]" =342,1

218

8 ppm 5,06 (s, 2H), 7,28 (t, 1H), 7,33
(m, 2H), 7,56 (d, 1H), 8,03 (d, 1H),
8,23 (t, 2H), 8,37 (s, 1H), 8,63 (t, 3H),
9,53(s, 1H). LC-MS: [M+H]" = 343,1

219

'H NMR (400 MHz, Metanol-d;) &
ppm 2,32 (s, 6H), 3,58 (s, 2H), 5,13
(s, 2H), 7,06 - 7,18 (m, 2H), 7,40 -
7,54 (m, 3H), 7,84 (d, 1H), 7,94 (d,
2H), 8,01 (s, 1H), 9,32 (s, 1H). LC-
MS: [M+H]" =417,2

220

8 ppm 1,54 (q, 2H), 1,83(t, 4H), 2,11
(s, 3H), 2,80 (d, 2H), 3,22 (t, 1H),
5,06 (s, 2H), 7,19 (s, 1H), 7,31(m,
2H), 7,54 (d, 1H), 7,90 (d, 2H), 8,03
(d, 1H), 8,26 (s, 1H), 8,45 (d, 2H),
9,15 (s, 1H), 9,55 (s, 1H). LC-MS:
[M+H]" = 503,2
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F d ppm 9,53 (s, 2H), 9,43 (s, 1H), 9,11
| N\YH (s, 1H), 8,29 (s, 1H), 6,95 (t, 1H),
221 NN \Nb 6,70 (dd, 1H), 4,74 (s, 2H), 4,54 (t,
KN/ N-N 2H), 3,29 (t, 2H). LC-MS: [M+H]" =
363,9

'H NMR (500 MHz, DMSO-d¢) &
ppm 2,19 (s, 3H), 2,48 (s, 3H), 3,34
(d, 2H), 4,56 (t, 2H), 4,72 (d, 2H),
6,72 (dd, 1H), 6,96 (t, 1H), 7,23 (s,
1H), 7,62 (s, 1H), 8,33 (s, 1H), 8,70
(t, 1H), 9,46 (s, 1H). LC-MS: [M+H]"
=391,1,

222

F 'H NMR (600 MHz, DMSO-ds) &
;qo ppm 2,23 (s, 6H) 2,38 (s, 3H) 2,50 (s,
| N\jN/N” 7H) 3,33 - 3,37 (m, 2H) 3,50 - 3,57
R (m, 2H) 4,51 - 4,61 (m, 2H) 4,67 -
4,78 (m, 2H) 6,69 - 6,76 (m, 1H) 6,92
- 7,00 (m, 1H) 7,29 - 7,37 (m, 1H)
7,61 - 7,68 (m, 1H) 7,69 - 7,75 (m,
1H) 8,65 - 8,74 (m, 1H) 9,42 - 9,51
(m, 1H). LC-MS: [M+H]" = 434,2

223 N

0 § ppm 1,27 (t, 3H), 2,21 (s, 3H), 2,76
(q, 2H), 3,34 (d, 2H), 4,56 (t, 2H),
4,72 (s, 2H), 6,72 (dd, 1H), 6,94-7,00
(m, 1H), 7,24 (s, 1H), 7,63 (s, 1H),
8,36 (s, 1H), 8,70 (s, 1H), 9,47 (s,
1H). LC-MS: [M+H]" = 405,2

224

F 'H NMR (500 MHz, DMSO-dg) &

225 Y o | ppm 0,72 - 0,85 (m, 4H), 2,36 (s, 3H),
N
X
g\ojiN/ 07 3,34 (t, 2H), 4,35 (tt, 1H), 4,56 (t,
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2H), 4,72 (s, 2H), 6,72 (dd, 1H), 6,96
(dd,1H), 7,69 (s, 1H), 8,51 (s, 1H),
8,77 (s, 1H), 9,47 (s, 1H). LC-MS:
[M+H]" = 434,1

226

'H NMR (500 MHz, DMSO-dy) §
ppm 1,36 (t, 3H), 2,35 (s, 3H), 3,34 (¢,
2H), 4,40 (q, 2H), 4,56 (t, 2H), 4,72
(s, 2H), 6,72 (dd, 1H), 6,92 - 7,00 (m,
1H), 7,68 (s, 1H), 8,48 (s, 1H), 8,76
(s, 1H), 9,47 (s, 1H). LC-MS: [M+H]"
=422,2

227

'H NMR (500 MHz, DMSO-dy) &
ppm 3,29 - 3,33 (m, 2H), 3,91 (s, 3H),
4,55 (dd, 4H), 4,71 (d, 2H), 5,59 (t,
1H), 6,71 (dd, 1H), 6,95 (t, 1H), 7,76
(s, 1H), 7,81 (s, 1H), 8,58 (t, 1H),
9,45 (s, 1H). LC-MS: [M+H]" = 396,1

228

5 ppm 2,24 (s, 3H), 4,56 (1, 2H), 4,73
(s, 2H), 6,73 (dd, 1H), 6,92 - 7,01 (m,
1H), 7,58 (s, 1H), 7,79 (s, 1H), 8,38
(s, 1H), 9,50 (s, 1H). LC-MS: [M+H]"
=410,8

229

'H NMR (500 MHz, DMSO-dy) &
ppm 1,26 (t, 3H), 2,37 (s, 3H), 2,77
(q, 2H), 3,34 (s, 2H), 4,56 (t, 2H),
4,72 (s, 2H), 6,72 (dd, 1H), 6,97 (t,
1H), 7,18 (d, 1H), 7,68 - 7,58 (m,
2H), 8,70 (s, 1H), 9,47 (s, 1H). LC-
MS: [M+H]" = 405,3
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F 'H NMR (500 MHz, DMSO-dy) &

l N\Y o PPM 2,04 (s, 3H), 3,31 (s, 2H), 3,93

O N (s, 3H), 4,55 (t, 2H), 4,72 (s, 2H),

230 N NN 6,72 (dd, 1H), 6,99 - 6,92 (m, 1H),

7,02 (d, 1H), 7,65 (s, 1H), 8,05 (d,

1H), 8,78 (s, 1H), 9,45 (s, 1H). LC-
MS: [M+H]" = 407,1

F. 'H NMR (500 MHz, DMSO-dy) &

NN ppm 3,31 (s, 2H), 4,55 (t, 2H), 4,76

N (s, 2H), 6,72 (dd, 1H), 7,00 - 6,93 (m,

231 | SN NN 1H), 7,35 -7,31 (m, 1H), 7,92 (td,

1H), 8,65 (d, 1H), 8,68 (s, 1H), 8,81

(d, 1H), 8,90 (s, 1H),9,53 (s, 1H). LC-
MS: [M+H]" = 363,1

F d ppm 2,38 (s, 3H), 3,32 (d, 2H), 4,56
l N\YH (t, 2H), 4,74 (s, 2H), 6,71 (dd, 1H),
|0 'LN,? 6,96 (dd, 1H), 8,15 (s, 1H), 832 -
N 8,40 (m, 2H), 8,80 (s, 1H), 9,09 (4,
1H), 9,46 (s, 1H). LC-MS: [M+H]" =

376,9

F 'H NMR (500 MHz, DMSO-d;) &
H
/RN(\\KN\j%O ppm 2,19 (s, 3H), 3,31 (t, 2H), 4,55 (¢,
N 2H), 4,70 (s, 2H), 6,71 (dd, 1H), 6,93
233 \(\N \ » )9 s (Sa )7 ( )
—l
N N-N - 6,98 (m, 1H), 7,53 (s, 1H), 7,99 (s,

1H), 8,25 (d, 1H), 8,78 (s, 1H), 9,52
(s, 1H). LC-MS: [M+H]" = 366,1

F d ppm 3,25 - 3,34 (m, 2H), 4,55 (t,

S o | 2H), 4,62 (d, 2H), 4,74 (s, 2H), 5.48

o L LR @, 1H), 6,72 (dd,1H), 6,96 (dd,1H),
7,56 (d, 1H), 8,15 (s, 1H), 8,51 (dd,

234
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1H), 8,81 (s, 1H), 9,19 (dd,1H), 9,51
(s, 1H). LC-MS: [M+H]* = 392,9

F 'H NMR (400 MHz, Metanol-d,;) &
H
| NYN\:EEO ppm 3,38 (d, 2H), 4,59 (t, 2H), 4,75
235 FI\WN) (d, 2H), 6,66 (dd, 1H), 6,80 - 6,93 (m,
N=-N 1H), 7,71 (d, 1H), 9,33 (d, 1H). LC-

MS: [M+H]* =303,9

» (s, 2H), 4,56 (t, 2H), 4,70 (s, 2H),
236 N N=N 6,72 (dd, 1H), 6,92 (s, 1H), 6,94 -
6,99 (m, 1H), 7,78 (s, 1H), 8,88 (s,
1H), 9,50 (s, 1H). LC-MS: [M+H]" =

F 'H NMR (500 MHz, DMSO-dy) &
H
| N\YN\I%/O ppm 2,10 (s, 3H), 2,16 (s, 3H), 3,31
— LWN

379,9
F 'H NMR (500 MHz, DMSO-d¢) &
H
j\N:fN\:QO ppm 3,30 (d, 2H), 4,55 (t, 2H), 4,71
N (s, 2H), 6,56 - 6,60 (m, 1H), 6,71
|G

(dd,1H), 6,92 - 6,99 (m, 1H), 7,78
(d,1H), 8,18 (s, 1H), 8,79 (d, 1H),
9,54 (s, 1H). LC-MS: [M+H]" = 352,1

g | WO (t, 2H), 4,72 (s, 2H), 6,72 (dd, 1H),

);N N—N 6,97 (t, 1H), 8,14 (s, 1H), 8,91 (s,
1H), 9,22 (s, 1H), 9,56 (s, 1H). LC-
MS: [M+H]" = 367,1

F 'H NMR (500 MHz, DMSO-ds) &
H
LN:/NJ%O ppm 2,39 (s, 3H), 3,31 (d, 2H), 4,55
N
\

F 'H NMR (500 MHz, DMSO-dy) &
H
N\\rN o | ppm 2,14 (s, 3H), 3,30 (d, 2H), 4,54
239 -
\{,ﬂ ™ (t, 2H), 4,70 (s, 2H), 6,71 (dd, 1H),
=N NN 6,93 - 6,99 (m, 1H), 7,59 (s, 1H), 8,13
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(s, 1H), 8,59 (s, 1H), 8,70 (s, 1H),
9,54 (s, 1H). LC-MS: [M+H]" = 366,1

240

'"H NMR (500 MHz, DMSO-dy) &
ppm 3,31 (d, 2H), 4,54 (d, 2H), 4,71
(s, 2H), 6,72 (s, 1H), 6,96 (s, 1H),
7,14 (s, 1H), 7,83 (s, 1H), 8,05 (s,
1H), 8,36 (s, 1H), 8,83 (s, 1H), 9,53
(s, 1H). LC-MS: [M+H]" = 352,1

241

'"H NMR (500 MHz, DMSO-dy) &
ppm 3,32 (t, 2H), 4,55 (t, 2H), 4,73
(d, 2H), 6,72 (dd, 1H), 6,97 (t, 1H),
8,19 (s, 1H), 8,31 (s, 1H), 8,97 (s,
1H), 9,34 (s, 1H), 9,57 (s, 1H). LC-
MS: [M+H]" = 353,1

242

'H NMR (400 MHz, Metanol-d;) &
ppm 2,48 (s, 3H), 4,49 - 4,40 (m, 1H),
4,61 - 4,52 (m, 2H), 5,07 (d, 2H), 5,72
(d, 1H), 6,81 (dd, 1H), 7,12 - 6,98 (m,
1H), 7,44 - 7,36 (m, 1H), 7,66 (s, 1H),
7,83 (d, 1H), 8,51 (d, 1H), 9,34 (s,
1H). LC-MS: [M+H]" = 392,9

243

'"H NMR (400 MHz, Metanol-d;) &
ppm 4,46 (dd, 1H) 4,59 (dd, 1H) 4,65
(s, 2H) 4,86 (br s,, 1H) 5,07 (d, 2H)
5,72 (d, 1H) 6,81 (dd, 1H) 7,06 (t,
1H) 7,49 (dd, 1H) 7,75 (s, 1H) 7,89 -
7,96 (m, 1H) 8,64 (d, 1H) 9,34 (s,
1H). LC-MS: [M+H]" = 408,8
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F 'H NMR (400 MHz, Metanol-d,) &

l N\YH o ppm 2,41 - 2,50 (m, 3H) 4,46 (dd, 1H)

| \ N> G 4,59 (dd, 1H) 4,87 (br s,, 1H) 5,08 (d,

244 | @ NN 1H) 5,68 - 5,76 (m, 1H) 6,81 (dd, 1H)
0 7,06 (t, 1H) 7,50 (t, 1H) 7,64 (d, 1H)

7,75 (s, 1H) 8,46 (d, 1H) 9,34 (s, 1H).
LC-MS: [M+H]" = 408,8

F 'H NMR (500 MHz, DMSO-d;) &
Lo N\YHJ%O ppm 2,25 (s, 3H), 3,31 (t, 2H), 3,43
s %N]/(W% (s, 3H), 4,45 (t, 2H), 4,70 (s, 2H),

N N=N 6,53 (dd, 1H), 6,78 - 6,66 (m, 1H),
6,83 (s, 1H), 7,52 (s, 1H), 9,11 (s,

1H). LC-MS: [M+H]" = 379,9

VI. Dugc ly va loi ich

La thanh phan chinh cta phitc PRC2, EED khoéng c6 hoat tinh enzym ndi tai.
Tuy nhién, n6 rat quan trong dé PRC2 c6 chirc ning thich hop. EED lién két truc tiép
v6i H3K27me3 va su kién lién két nay xéc dinh vi tri phitc PRC2 vé6i chit nén nhiém
séc va kich hoat di 14p thé hoat tinh metyltransferaza. Nhim t6i vi tri di 14p thé nim
trong tiéu don vi EED diéu hoa ciia PRC2, c6 thé dé xuét géc méi va doc dédo thuin
loi cho, hodc bd sung cho, nhim tryc tiép dén co ché canh tranh SAM ctia EZH2 hoic
PRC2. Do d6, nhim dich EED 12 chién lugc rat thu hat dbi véi su phat trién liéu phap
m&i dé didu tri nhidu dang bénh ung thu. Cu thé 13, nhu cAu ton tai d6i véi cac phén tir
nho we ché hoat tinh ciia PRC2 théng qua nhim dich EED. Hién nay d nhan thdy
rang cac din xut triazolopyrimidin nhu dugc bdc 16 hién tai 13 hitu ich dé nhim dich
EED d& diéu tri cac bénh hodc cac rdi loan do trung gian EED hoic PRC2, dic biét 12
bénh ung thu.

Loi ich ctia cac hop chét theo sang ché c6 thé dugc chitng minh bang cach st

dung quy trinh thir nghiém bt ky trong s6 cac quy trinh sau ddy. Hop chét theo sang
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ché dugc danh gia vé kha ning tc ché hoat tinh PRC2 trong phtic nim gdm EZH2,
SUZ12, EED, Rbap48 va AEBP trong cac thir nghiém sinh héa. Kha ning trc ché hoat
tinh t& bao ciia PRC2 ctia hop chit theo sang ché duoc danh gia bang cach phan tich
su metyl héa lysin 27 cta histon H3 & cac dong té bao ctia ngudi. Kha ning e ché
bénh ung thu cia hop chit theo sang ché bt ngudn tir kha ning diéu bién hoat tinh
trong cac dong té bao ung thu & nguoi chiu sy phu thude cu thé vao hoat tinh PRC2 dé

duy tri sy tang truong ung thu.

Thir nghiém lién két canh tranh peptit EED-H3K27Me3 bang AlphaScreen (o-screen)

Dé danh gia hidu luc ciia hop chét trong thir nghiém lién két canh tranh EED-
H3K27Me3, pha lodng cac hop chit lién tiép 3 1an trong DMSO dé thu dwoc tong
cOng mudi hai ndéng d6. Sau d6 chuyén cac hop chdt & mdi ndng do (75nL mdi hop
chét) bing Mosquito vao cic dia Perkin Elmer ProxiPlate 384 b6 sung 384 giéng.
Thém 8ul. cic dung dich chira protein EED (1-441)-His 30nM va peptit biotin-
H3K27Me3 15nM (19-33) trong chéit dém (HEPES 25mM, d6 pH = 8, Tween-20
0,02%, BSA 0,5%) vao cac giéng va sau d6 & v6i hop chét trong 20 phut. Didu ché
hdn hop cac hat phat hién AlphaScreen ngay truéc khi sir dung bang cach tron cac hat
nhén niken chelat va cac hat cho streptavidin theo ti 1€ 1:1 (Perkin Elmer, san phém sb
6760619C/M/R) vao chit dém dd mo ta & trén. Sau d6 thém 4uL hdn hgp hat phat
hién vao dia ndy va U trong béng tbi & rt trong 1 gio. Nong d6 cudi cta cac hat chit
cho va nhén la 10pg/mL d6i voi mdi loai. Poc céc dia trén EnVision (PerkinElmer) st
dung cai dat AlphaScreen dugc diéu chinh @ phat hién tin hiéu t1 wu bang b loc
615nm, sau khi kich thich mau & 680nm. Tin hiéu phat xa & 615nm duoc sir dung dé
dinh lugng su uc ché cac hop chat. Chudn hoda céc tin hiéu AlphaScreen dya trén viéc
doc tir cac dbi ching duong (d6i ching tin higu cuc dai) va 4m (dbi chung tin hig¢u cuc
tiéu) dé thu duogc phé‘ln tram hoat tinh con lai. Dit liéu sau d6 duge diéu chinh cho phu
hop véi phwong trinh dap tmg liéu sir dung chwong trinh Helios (Novartis) dé nhan
dugc gia tri 1C50. Helios la phan mém phén tich dir liéu thr nghiém ndi bd cua
Novartis bing cach st dung cic phwong phip dugc md ti bdi Normolle, D. P.,
Statistics in Medicine, 12:2025-2042 (1993); Formenko, 1. et al, Computer Methods
and Programs in Biomedicine, 82, 31-37 (2006); Sebaugh, J. L., Pharmaceutical
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Statistics, 10:128-134 (2011); Kelly, C. et al., Biometrics, 46(4):1071-1085 (1990); va
Kahm, M. et al., Journal of Statistical Software, 33(7): (2010) (grofit: Fitting
Biological Growth Curves with R, cé4c trang 1-21, c¢6 sén & http://www.jstatsoft.org/).

Kiém soat mdi hop chit dé x4c dinh liéu né c6 va cham cic hat AlphaScreen.
Pha loang céac hgp chét nhu duoc mé ta trong muc néu trén, va tién hanh thu nghiém
bing cach thém 12pL peptit biotin-miniPEG-His6 10nM trong chit dém néu trén va u
trong 20 phut & rt trude khi thém cac hat vao mdi 10pg/mL. Sau d6 G céc dia nay

trong 1 gid & rt trong béng tdi trude khi doc trén EnVison.

Thtr nghiém EED LC-MS

Hop chét dai dién theo sang ché dugc pha lodng ndi tiép va riéng biét 3 lan
trong DMSO dé thu dwoc téng cong tam hodc mudi hai ndng d9. Sau d6, chuyén cac
hop chét kiém tra & m&i ndng d6 (120nL mdi ndng do) bing Mosquito vao céc dia
Perkin Elmer ProxiPlate 384 b sung 384 giéng. Thém céc dung dich (6uL) ctia phirc
PRC2 kiéu dai 24nM (wWtPRC2) va SAM 2uM trong chit dém phan ting (Tris 20mM,
gia tri pH = 8,0, BSA 0,1%, Triton 0,01%, DTT 0,5mM) vao cac giéng ma sau do
dwoc G voi hop chét kidm tra trong 20 phat. Thém 6pL dung dich chét nén peptit
H3K27Me0 (histon H3[21-44]-biotin) 3uM trong chat dém phan ng dé bit ddu mdi
phan tmg. Céc thanh phan cudi trong dung dich phan tmg bao gdm phirc wtPRC2
12nM, SAM 1puM, va peptit H3K27me0 1,5uM véi ndng d6 clia cac hop chit thay
ddi. Chéit ddi chimg duong bao gdm enzym, SAM 1puM va chét nén 1,5uM khi khong
c6 mat hop chat kiém tra, va chét dbi ching 4m chi bao gdm SAM 1uM va chit nén
1,5pM. U mdi phan Gng & rt trong 120 phut, sau d6 ngimg lai bang cich thém 3uL
cho mbi dung dich da dimg (TFA 2,5% chira d4-SAH 320nM). Ly tdm hén hop phan
tng (Eppendorf centrifuge 5810, Rotor A-4-62) trong 2 phiit & téc d6 2000 vong/phut
va doc trén quang phd ké ba tir cuc API 4000 véi Turbulon Spray (hé sinh hoc tng
dung) két hop véi Prominence UFLC (Shimadzu). Mitc d§ san xuit SAH sau d6 duge
chudn hoa dua trén cac gia tri dén tir cic chat ddi ching dwong va 4m dé thu dugc
phdn trdm hoat tinh enzym. Sau d6 dit liéu dwoc didu chinh dé phtt hop véi phuong
trinh déap tmg liéu st dung chuong trinh Helios dé nhan dugc céc gia tri ICs clia cic

hop chét kiém tra.
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Thir nghiém ELISA (metyl héa H3K27)

Céc hop chét dai dién theo sang ché thuong dugc pha lodng néi tiép va riéng
biét 3 1an trong DMSO @& thu duoc tbng cong 13 tdm hodc mudi hai ndng do. Sau do,
thém céc hop chét nay vao t€ bao G401 dugc nudi ciy trong dia 384 giéng & ti 16 pha
lodng 1:500 dé thu dwgc ndng d6 cao nhit 13 20pM. Cac té bao dwoc nudi cdy thém
trong 48 gid trudce khi thuc hién quy trinh ELISA.

Chiét histon: Céc té bao, trong dia 384 giéng, duogc rira bing chit dém PBS (10
x PBS) (80g NaCl (Sigma, S3014), 2g KCI (Sigma, 60128), 14,4g Na,HPO, (Sigma,
S$5136), 2,4g KH,PO, (Sigma, P9791) trén 1L nudc, o pH dén 7,4) va duoc phan giai
bang cach thém chit dém phan giai (HCI 0,4N; 45uL/giéng). Khudy nhe dia nay ¢ 4°C
trong 30 phut. Trung hoa sin phdm phén giai té bio bang chit dém trung hoa (natri
phosphat hai bazo 0,5M, pH = 12,5, DTT 1mM; 36uL/giéng). Khudy tron dia nay dé
dam bao céc san phim phan giai dwgc tron déu trudce khi tién hanh quy trinh ELISA.

Quy trinh ELISA: Chuyén cac san phim phan giai té bao vao cac giéng cua dia
384 giéng va diéu chinh thé tich cubi cing dén 50uL cho mdi giéng bing PBS. Bit kin
dia nay, ly tdm & téc d6 2.000 vong/phut trong 2 phit va t & 4°C trong khoang 16 gio.
Rira dia ndy bing chit dm TBST (1 x TBS (10x TBS: 24,2g Tris (Sigma, T6066),
80g NaCl (Sigma, S3014) trén 1L nuéc va didu chinh d6 pH t6i 7,6 bing HCI) chira
Tween-20 0,1%). Thém chit dém ham (TBST, BSA 5%; 50pL/giéng) va u dia trong 1
gior & rt. Loai bé chit dém hdm va thém khang thé so cdp (30pL/giéng). Thuc hién
nhitng pha lodng sau v6i chit dém ham: d6i véi khang thé khang H3K27me3 (Cell
Signaling Technology, #9733), pha lodng & ti 1& 1:1000; dbi véi khang thé khang
H3K27me2 (Cell Signaling Technology, #9288), pha lodng & ti 1& 1:100; dbi véi
khang thé khang H3 (Abcam, Cat#24834), pha lodng & ti 1& 1:1000. U khang thé so
cép nay trong dia & rt trong 1 gio. Rira cac giéng bang TBST va 0 v6i khang thé thi
cap trong 1 gid & rt. DSi vdi cac khang thé thir cip, tién hanh nhitng pha lodng sau véi
chit dém ham: khang thé khang tho (Jackson ImmunoResearch, #111-035-003), pha
lodng & ti 1& 1:2000; va khang thé khang chudt (Cell Signaling Technology, #7076),
pha lodng & ti 1& 1:1000. Sau 1 gid> @ & rt, rira cac giéng biang TBST. Thém co chét
ECL (Pierce, #34080) & mitc 30uL/giéng va ly tdm cac dia & tbc d6 2.000 vong/phit

trong 2 phut. Doc tin hiéu béng cach str dung may doc PerkinElmer Envision. Céc két
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qua doc qua trinh metyl héa H3K27 duogc chudn héa bang cach sir dung tin hiéu H3 va
sau d6 phan tram trc ché dugc tinh toan so vé&i cac mau duge xir Iy véi DMSO. Sau d6
didu chinh dit liéu cho phit hop véi dudng cong dép tng lidu sir dung chuong trinh

Helios dé thu duoc céc gia tri ICsy ctia hop chét thir nghiém.

Phan tich Westen Blot

Céc hop chit dai dién theo sang ché duoc phén tich kha ning trc ché chon loc
PRC2. Tién hanh phén tich Westen blot stt dung cac k¥ thuét sinh hoc phén tir tiéu
chuén. Phan giai té bao trong chat dém phan giai SDS (Millipore, Cat#20-163) va do
ndng do protein bang thir nghiém protein BCA (Pierce, Cat# P1-23221). Céc khang thé
dé phan tich westen blot: khang thé khang EZH2 (#3147), khang H3 (#9715), khang
H3K4mel (#9723), khang H3K4me2 (#9725), khiang H3K4me3 (#9727), khang
H3K9me2 (#9753), khang H3K36me2 (#9758), khang H3K27me2 (#9755), va khang
H3K27me3 (#9756) dugc mua tir Cell Signaling Technology (Danvers, MA, USA).
Khang thé khang H3K9mel (#07-395), khang H3K27mel (#07-448), va khang
H3K36mel (#07-548) duoc mua tir Millipore (Billerica, MA, USA). Khang thé khang
H3K36me3 (ab9050-100) dugc mua tir Abcam (Cambridge, UK). Khang thé khang
H3K9me3 (#39161) duoc mua tir Active Motif (Carlsbad, CA, USA).

Hop chéit theo sang ché wc ché dic hidu su metyl héa chit nén H3K27 cua
PRC2. DPiéu nay c6 thé duge ching minh béi kha ning e ché H3K27me2 va
H3K27me3 trong mdt sé dong té bao ung thu & ngudi, cac vi du bao gdm céac té bao
rhabdoid (G401) va cac té bao u lympho (WSU-DLCL2, KARPAS422, SU-DHL4).
Su chon loc dugc dic trung dwa vao mot s6 dau hiéu metyl héa khéac, vi du:

H3K4me2; H3K9me2; H3K36me3; va H3K79me3.

Phén tich su ting sinh té bao

Nubi ciy té bao lympho bao B KARPAS422 sir dung cac didu kién nudi cdy té
bao tiéu chuédn trong RPMI-1640 (Invitrogen, cat #11875) duge bd sung FBS 15%
(Invitrogen, cat #10099-141) trong may U da dugc 1am 4m & 37°C, CO, 5%. Dé danh

gia hiéu qua trc ché PRC2 1én su tang sinh té bao, két hat céc té bao ting truong theo

-161-



27560

ham mii & mat do 1a 1 x 10° té bao/mL trong dia 12 giéng (Corning, cat #CLS3513).
Sau khi két hat t& bao, thém hop chét theo sang ché vao méi trudng té bao (& ndng do
thay ddi tir 0 dén 100uM, 3x chudi pha lodng). Xéc dinh s6 té bao c6 thé séng st mdi
3—4 ngay trong thoi gian 1én t6i 14 ngay str dung Vi-CELL (Beckman Coulter). Vao
nhimg ngay dém té biao, moi trudng ting trudng t€ bao va hop chét dugc bd sung va
céc t& bao phén chia tro lai mt do 1a 1 x 10° té bao/mL. Tdng sb t& bao duge biéu
hién 1a cac té bao c6 thé séng sét dugc didu chinh bing cach phan chia/mL. Pudng

cong dap Uung liéu va gia tri ICs, dugc tao ra bang cach st dung Prism.

Phén tich déc tinh dugc dong hoc

Pac tinh duge dong hoc cia cac hop chét nhu dugc boc 16 hién tai c6 thé dugc

xac dinh bang cach str dung quy trinh duge mé ta dudi day.

Pha loang hop chit dai dién theo sang ché trong dung dich dém PEG300 10%,
Solutol HS 15 10% va Axetat 80% c6 pH = 4,65 dé thu dugc ndng do cudi 1a
0,2mg/mL ding dé tiém tinh mach (IV) va diing dudng miéng (PO).

Dé nghién ctru dugc dong hoc & chudt cong, sir dung téng cong ba chudt cng
duc Sprague Dawley cho mdi nghién ctru duge dong hoc IV va PO, tuong tng. Dung
dich ché phdm dwoc ding 14n Iugt thong qua tiém IV nhanh mot 14n & mirc Img/kg va
dua 6ng thong qua dudng miéng mot 1an (PO) & mirc 2mg/kg. Cic miu mau (x4p xi

150uL) duoc thu thap thong qua 6ng théng & cd & nhitng thoi diém thich hop.

Déi véi nghién ctiru duge dong hoc & chudt, sir dung tong cong mudi hai chudt
duc ICR cho mdi nghién ctru IV va PO, twong tng. Dung dich ché phdm dugc ding
14n luot thong qua tiém IV nhanh mét 1in & mirc Img/kg va dua 6ng thong qua dudng
miéng mot 14n (PO) & mirc 2mg/kg. Cac miu méu (xap xi 150uL) dugce thu thap thong
qua viéc chich sau hdc mét (~150uL/chudt) sau khi duge gay mé bang isofluran hoic
thong qua viéc chich & tim (thu thap & giai doan cubi cting) & nhitng thdi diém thich

hop (n=3).

Céac mau duoc thu thdp vao cac dng chira K3-EDTA va bao quan trén d4 lanh
cho t6i khi dugc ly tAm. Ly tdm nhitng mau mau nay & toc do xap xi 8000 vong/phut

trong 6 phut & 2-8°C va phén tach huyét twong tao thanh va bao quan dong lanh &
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nhiét d x4p xi -80°C. Sau khi thém chét ndi chuin, dinh lvgng mau huyét trong bing
LC-MS/MS str dung dudng cong hiéu chudn. Cac théng s6 duoc dong hoc bao gdm
ving ndm dudi dudng cong ndng do (AUC), thoi gian Iuu trid trung binh (MRT), hé s
thanh loc huyét twong (Cl), thé tich phan phéi & trang thai 6n dinh (Vdss), thoi gian
ban hiy dao thai (t), ndng do cuc dai (Cmax), thoi gian dat néng dd cuc dai (Tmax)

va sinh kha dung dudng miéng (F %) duoc tinh biang cach sir dung cac phuong trinh

sau:
w‘
AUC = f Cdr
40
w *
MR = Jpt€ 8t aumc
A = T ._ ) - EXUC
Jgcat
t 1a thoi gian va C 1a ndng do huyét twong ¢ thoi gian (t);
Dose;, 13 liéu diing dé tiém tinh mach; va Doseyy 14 liéu dé dung theo dudng
miéng.

Cl =Dose ;,/AUC
ti2= 0,693 x MRT
Vdss = Cl * MRT

F %= (Dose;y X AUCypa1) / Doseyra X AUC;,) X 100%

Quy trinh d6i véi thir nghiém d9 hoa tan can bang thong lugng cao

Hop chét theo sang ché dau tién dugc hoa tan & ndng dd 10mM trong DMSO
sach. Sau d6, chuyén mdi 20uL dung dich gbc DMSO vio 6 giéng trén dia 96 giéng.
Lam khd dung mbi DMSO bing méy 1am bay hoi dung mbi GeneVac & 30°C, Imbar
chan khong trong 1 giod. Sau khi thém 200pL dung dich dém (pH = 6,8, hodc FaSSIF),
bit kin dia nay va lic ¢ tc d6 160 vong/phit trong 24 gior ¢ rt. Ly tim dia nay & toc do
3750 vong/phut trong 20 phut, trén SpL dich ndi bé mat véi 495uL MeOH/H,O (1:1).
Didu ché cac dung dich gbc ndng d6 0,01uM, 0,1uM, 1uM, 10pM bing mdt chudi

pha lodng dé cho dudng cong hiéu chuén. Pinh lwong cac chét dich nbi bé mit bing
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HPLC hodc LC/MS sir dung dudng cong hiéu chuin. Xac dinh do hoa tan cén bang

thong lugng cao dua trén ndng do ctia chat dich nbi bé mit.

Nghién ctru hiéu qua trong mo6 hinh mé ghép khéc loai ¢ chudt

T4t ca cac thi nghiém d3 thuc hién dugc tién hanh & chudt Nude-nu cai thiéu
tuyén tc tai co s¢ dugc ching nhan AAALAC. Giit nhitng con VAt ndy trong cac didu
kién SPF trong c4c 1dng théng gi6 riéng 1é & nhiét d6 va d6 &m cd dinh (nghia 13, 20-
26°C; 40-70%) vé6i it hon hodc bang 5 con trong mdi 1dng. Nhitng con vét niy dugc tu
do tiép cén véi thirc an hat duge khir tring bing céch chiéu xa va nuéc udng v tring.
T4t ca céc quy trinh va quy trinh déu dugc phé duyét bsi iy ban Institutional Animal

Care and Use and interal.

Nudi ciy cac t& bao lympho bao B & ngudi Karpas 422 trong méi trudng
RPMI-1640 (Gibco; 11875-093) dugc bd sung FBS 15% (Gibco; 10099-141) va Pen
Strep 1% (Gibco; 15140-122) ¢ 37°C trong khi quyén chita CO2 5% trong khong khi.
Duy tri c4c t& bio trong méi truong nudi cdy huyén phii & cac nong dd nim trong
khoéang 0,5 - 2 x 10° té bao/ml. Phan chia cac té bao & ti 1& 1:3 mdi 2-4 ngay. Pé xay
dung mé hinh khéi u ghép khac loai, cic té bao dugc thu lai, tao huyén phi trong
PBS, tron voi Matrigel (BD Bioscience) & ti 18 thé tich 1:1 & ndng d6 1x10® t& bao/mL
va sau d6 tiém duéi da vao sudn phai cia chudt trui 16ng balb/c (Vital River) & nong

d6 5x10° t& bao/dong vit.

Hop chét duoc tao thanh ¢ dang huyén phii trong metyl xenluloza 0,5% (MC)
va Tween 80 0,5% trong chét dém c6 ndng d6 S0mM pH = 6,8 (dugc diéu ché ndi bd
theo USP) va dugc ding theo dudng miéng bang dng théng & nhitng lidu cu thé.

Su didu tri dugc bit ddu khi thé tich khéi u trung binh dat 100-300mm>. Su
tang trudng khdi u va trong luong co thé duge theo ddi & nhitng khoang thoi gian déu
dan. Hai thong sb 16n nhét, chiéu rong (W) va chiéu dai (L), cia nhimng khdi u ghép
khac loai dugc do thu cong bang thudc kep va thé tich khéi u duge uée tinh sir dung
cong thure: 0,5 x L x w2

Khi thich hop, cac két qua duge trinh bay 1a gié tri trung binh + SEM. Phan tich
dd thi va théng ké duoc tién hanh st dung GraphPad Prism 5.00 (phin mém
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GraphPad). Dit lidu thay doi trong lwong khdi u va co thé duoc phan tich theo théng
ké. Néu cac phuong sai trong dit liéu dwgc phan b binh thuong (kiém dinh Bartlett
ddi v6i cac phuong sai bang nhau), dit liéu ndy dwoc phan tich st dung kiém dinh
ANOVA mot chiéu véi post hoc Dunnet dé so sanh nhém diéu tri v6i nhém dbi
chimg. Kiém dinh post hoc Tukey dugc sir dung dé so sanh giita cac nhém. Néu
khong, kiém dinh hang Kruskal-Wallis v6i post hoc Dunn’s dugce sir dung.

Nhu 13 mot phép do d6 hidu qua, gia tri %T/C dugc tinh i két thic thi nghiém
theo:

(thé tich Atumor®?° % Ui/th& tich Atumor® ™8)%100
Mtc d6 suy giam khdi u duoc tinh theo:
~(thé tich Atumor™® 0 /thé tich khéj yduoe ditu wiliebit diuyx

O day thé tich Atumor 1 thé tich khdi u trung binh vio ngay danh gia trir di thé
tich khéi u trung binh lic bit diu thi nghiém.

Céc vi du minh hoa dugc bde 1§ dudi day dugc kiém nghiém trong céac thir
nghiém lién két EED Alphascreen, LC-MS va/hoic ELISA dugc mé ta ¢ trén va dugc
thiy 13 c6 hoat tinh trc ché EED. Quan sat dugc mdt dai cac gia tri IC5¢9 < 5SuM
(5000nM).

Bang 3 dudi day liét ké céc gia tri IC5( trong EED (a) thir nghiém Alphascreen

lién két Qualified, (b) thir nghiém LC-MS Qualified va/hoic (c) thir nghiém ELISA
Qualified dugc do dbi véi cac vi du sau. “N/A” 1a “khong duoc danh gia”.

Bang 3
(a) (b) (c)
Vidu .
4 Tén IUPAC IC59 IC5¢ IC5¢
M) | M) | (M)
8-(1,3-dimetyl-1H-pyrazol-5-yl)-N-((5-flo-2,3-
1 dihydrobenzofuran-4-yl)metyl)- 0,0041 | 0,0082 |0,0009
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

-165-




27560

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-metylpyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0059

0,0089

0,0026

8-(2,4-dimetylpyrimidin-5-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0038

0,0064

0,0034

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(1-isopropyl-3-metyl-1H-pyrazol-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0032

0,0039

0,0021

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(6-metoxy-4-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0048

0,0097

0,0029

8-(6-xyclopropyl-2-metylpyridin-3-yl)-N-((5-flo-
2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0052

0,0077

0,0038

(3-(5-(((5-fl0-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)pyridin-2-yl)metanol

0,0048

0,0093

0,0052

8-(2-xyclopropyl-4-metylpyrimidin-5-yl)-N-((5-
flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0049

0,0072

0,0029

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-isopropoxy-4-metylpyrimidin-5-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0041

0,0079

0,0035

10

3-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)pyridin 1-oxit

0,0073

0,0138

0,001

11

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-
((dimetylamino)metyl)phenyl)-

0,0069

0,02

0,0144
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[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

12

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-
(metylsulfonyl)phenyl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0079

0,0159

0,0176

13

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-
phenyl-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0536

0,0477

0,1393

14

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-(1-
(pyrolidin-1-yl)etyl)phenyl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0078

0,0128

0,0274

15

4-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-N,N-dimetylbenzensulfonamit

0,0128

0,0206

0,0198

16

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-
(pyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-

amin

0,0108

0,024

0,0604

17

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-
(pyridin-4-yl)-[1,2.4]triazolo[4,3-c]pyrimidin-5-

amin

0,0115

0,017

0,0315

18

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-(4-
metylpiperazin-1-yl)pyridin-4-yl)-
[1,2,4]triazolo[4,3-c|pyrimidin-5-amin

0,0185

0,0279

N/A

19

N-(4-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)phenyl)metansulfonamit

0,0189

0,0192

0,0401

20

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(4-
metylpiperazin-1-yl)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0144

0,0171

0,0783

21

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-
metoxypyridin-3-yl)-[1,2,4]triazolo[4,3-

0,0252

0,026

0,1503
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c]pyrimidin-5-amin

22

8-(4-((dimetylamino)metyl)phenyl)-N-((2-metyl-
2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

1,9822

1,8195

N/A

23

8-(4-((dimetylamino)metyl)phenyl)-N-((5-flo-
2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0311

0,0257

0,0424

24

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1,3,5-
trimetyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0304

0,037

0,162

25

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-
metyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0307

0,0449

0,4061

26

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-flo-
4-(metylsulfonyl)phenyl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0099

0,0171

0,0448

27

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(3-
(metylsulfonyl)phenyl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0199

0,0472

0,3655

28

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-
(metylsulfonyl)pyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0111

0,0276

0,4153

29

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-
(piperidin-4-ylsulfonyl)phenyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0081

0,0145

0,214

30

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1,3-
dimetyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0053

0,0248

0,069

31

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-

0,0302

0,0215

0,0298
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flophenyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-

amin

32

8-(2-chlorophenyl)-N-((2,3-dihydrobenzofuran-
4-yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-

amin

0,0434

0,0229

0,1154

33

N-(4-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-2-flophenyl)metansulfonamit

0,0285

0,0175

0,2974

34

2-(4-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-1H-pyrazol-1-yl)etanol

0,0375

0,0494

1,9507

35

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-(2-
(dimetylamino)etyl)phenyl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0083

0,0153

0,0334

36

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-
metyl-6-(4-metylpiperazin-1-yl)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0185

0,0224

0,0683

37

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(4-(metylsulfonyl)phenyl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0123

0,0207

0,0134

38

2-(4-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)phenoxy)etanol

0,0242

0,0349

0,2017

39

N-(2-flo-4-(5-(((5-flo-2,3-dihydrobenzofuran-4-
ylD)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)phenyl)metansulfonamit

0,0178

0,0175

0,0227

40

4-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-N-(2-hydroxyetyl)benzensulfonamit

0,0562

0,0566

1,3368
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41

(4-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin

8-yl)phenyl)(piperazin-1-yl)metanon

0,0132

0,0097

0,3748

42

4-(5-(((2,3-dihydrobenzofuran-4-
ylD)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin

8-yl)-N,N-dimetylbenzamit

0,0525

0,0861

0,2203

43

3-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin

8-yl)-N,N-dimetylbenzamit

0,0309

0,0331

0,2471

44

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(pyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-

amin

0,0128

0,0192

0,0097

45

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(pyridin-4-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-

amin

0,02

0,0328

0,0086

46

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-

(4-(1-(pyrolidin-1-yl)etyl)phenyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0435

0,064

0,0048

47

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(4-flopyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0052

0,0049

0,0103

48

8-(6-aminopyridin-3-yl)-N-((2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0129

0,0302

0,2606

49

4-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin

8-y1)-N,N,2-trimetylbenzamit

0,0125

0,0128

0,3662

50

8-(4-clopyridin-3-yl)-N-((2,3-
dihydrobenzofuran-4-yl)metyl)-

0,0191

0,0412

0,1198
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[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

51

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-
(pyrimidin-5-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-

5-amin

0,136

0,3458

N/A

52

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-
metylpyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0709

0,047

0,1061

53

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(2-
(dimetylamino)etyl)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0124

0,0287

0,141

54

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-
metoxypyrimidin-5-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0291

0,0546

0,1439

55

4-(5-(((5-fl0-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-N,N-dimetylbenzamit

0,0211

0,0318

0,0131

56

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(6-(metylsulfonyl)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0196

0,0309

0,0493

57

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(6-metylpyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0084

0,0186

0,0334

58

8-(6-amino-4-flopyridin-3-yl)-N-((2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0063

0,013

0,1241

59

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(3,5-
dimetylisoxazol-4-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0318

0,0387

0,086

60

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-

0,0195

0,047

0,2994
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metylpyrimidin-5-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

61

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-
(dimetylamino)pyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0129

0,0197

0,1754

62

5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin

8-yl)picolinonitril

0,016

0,0294

0,3394

63

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-
etoxypyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0756

0,0686

0,1984

64

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1,5-
dimetyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0124

0,0413

0,0978

65

8-(6-xyclopropylpyridin-3-yl)-N-((2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0183

0,02

0,1096

66

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-(2-
metoxyetyl)-3,5-dimetyl-1H-pyrazol-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0156

0,0447

0,0803

67

2-(4-(5-(((2,3-dihydrobenzofuran-4-
ylDmetyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin

8-yl)-3,5-dimetyl-1H-pyrazol-1-yl)etanol

0,0309

0,0902

0,5206

68

(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin

8-yl)pyridin-2-yl)(morpholino)metanon

0,0197

0,0367

0,378

69

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-
morpholinopyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,182

0,3769

N/A
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70

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-
metyl-6-(metylsulfonyl)pyridin-3-yl)-
[1 ,2,4]triazolo[4,3-c]pyrimidin-S;amin

0,0115

0,0211

0,0839

71

8-(3,5-dimetylisoxazol-4-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,009

0,0189

0,0426

72

(4-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)phenyl)(4-metylpiperazin-1-yl)metanon

0,0093

0,0175

0,0097

73

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-
metyl-6-morpholinopyridin-3-yl)-
[1,2.4]triazolo[4,3-c]pyrimidin-5-amin

0,0125

0,0174

0,3317

74

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-
(2,6-dimetylmorpholino)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0896

0,1391

N/A

75

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-(2-
(metylsulfonyl)etoxy)phenyl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,034

0,0375

0,2981

76

8-(4-aminopyridin-3-yl)-N-((2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0275

0,0569

0,3196

77

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-
(piperazin-1-yl)pyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0216

0,0523

0,581

78

8-(6-(diflometoxy)pyridin-3-yl)-N-((2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,1034

0,1598

N/A

79

5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-

0,0575

0,1029

N/A
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8-yl)-N-metylpicolinamit

80

(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)pyridin-2-yl)(pyrolidin-1-yl)metanon

0,0037

0,0088

0,1315

81

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-
thiomorpholinopyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0146

0,0191

0,1554

82

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-
isopropyl-3-metyl-1H-pyrazol-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0167

0,0309

0,1072

83

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-
(metoxymetyl)-5-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0105

0,0228

0,1402

84

1-(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yD)pyridin-2-yl)etanol

0,0063

0,0129

0,1478

85

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-
flopyridin-3-yl)-[1,2.,4]triazolo[4,3-c]pyrimidin-

5-amin

0,0083

0,026

0,0333

86

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(2-
metoxyetyl)pyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0111

0,0267

0,0758

87

1-(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yD)pyridin-3-yl)pyrolidin-2-on

0,0418

0,0839

0,7071

88

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-
(dimetylamino)pyrimidin-5-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0257

0,0347

0,2375

89

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(3-(2-

0,0045

0,0103

0,1009
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(dimetylamino)etyl)phenyl)-[1,2,4]triazolo[4,3-

¢]pyrimidin-5-amin

90

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-
(4,4-dimetyl-4,5-dihydrooxazol-2-yl)pyridin-3-
yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0131

0,0303

0,6753

91

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(6-thiomorpholinopyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0099

0,0153

0,0225

92

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(6-morpholinopyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0192

0,0515

0,0409

93

5-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)picolinonitril

0,0079

0,0125

0,0241

94

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-flophenyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-

amin

0,0113

0,0186

0,0257

95

5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-N,N-dimetylpicolinamit

0,0052

0,0128

0,1581

96

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(2-
metylpyrolidin-1-yl)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,026

0,0132

0,3286

97

metyl 4-(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)pyridin-2-yl)piperazin-1-cacboxylat

0,0061

0,0086

0,1828

98

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-(3-
(metylsulfonyl)propoxy)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0217

0,0356

1,4173
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99

2-(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)pyridin-2-yl)propan-2-ol

0,0042

0,0067

0,1075

100

8-(6-(2-(3,3-diflopyrolidin-1-yl)etyl)pyridin-3-
y1)-N-((2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,014

0,0315

0,181

101

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-
(4,4-dimetyl-4,5-dihydrooxazol-2-yl)pyridin-3-
yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0117

0,0136

0,7614

102

5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-N-(2-(dimetylamino)etyl)-N-

metylpicolinamit

0,0339

0,0688

0,285

103

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-
metyl-6-(pyrolidin-1-yl)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c|pyrimidin-5-amin

0,7284

0,4306

N/A

104

4-(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)pyridin-2-yl)piperazin-2-on

0,0096

0,012

2,3341

105

4-(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-3-metylpyridin-2-yl)piperazin-2-on

0,0269

0,0326

2,4238

106

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-(2-
(metylsulfonyl)etoxy)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,025

0,0341

2,6999

107

4-(2-(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)pyridin-2-yl)etyl)piperazin-1-carbaldehyt

0,0124

0,025

0,1612

108

1-(4-(2-(5-(5-(((2,3-dihydrobenzofuran-4-

0,0067

0,011

0,1734
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yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yDpyridin-2-yl)etyl)piperazin-1-yl)etanon

109

4-(2-(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yDpyridin-2-yl)etyl)piperazin-2-on

0,0088

0,0137

1,2085

110

2-(4-(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)pyridin-2-yl)piperazin-1-yl)etanol

0,0093

0,0152

0,1239

111

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-flo-
6-(metylamino)pyridin-3-yl)-[1,2,4]triazolo[4,3-

c|pyrimidin-5-amin

0,019

0,0174

0,1395

112

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-
(dimetylamino)-4-flopyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0177

0,0176

0,3889

113

4-(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)pyridin-2-yl)-1,4-diazepan-1-carbaldehyt

0,0127

0,0157

0,7202

114

5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-N-etylpicolinamit

0,0154

0,0186

1,9792

115

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-flopyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0047

0,0069

0,0243

116

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-metylpyridin-4-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0047

0,0076

0,0072

117

3-(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)pyridin-2-yl)oxazolidin-2-on

0,0235

0,0294

0,4803
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118

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(4-metylpyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0101

0,0182

0,0177

119

8-(6-xyclopropylpyridin-3-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,004

0,0066

0,0108

120

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-morpholinopyridin-4-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0156

0,0256

0,0721

121

2-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)benzonitril

0,0134

0,0221

0,0142

122

2-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)benzamit

0,0192

0,0437

0,1354

123

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-
metylpyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0123

0,0234

0,0197

124

8-(4-clopyridin-3-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,01

0,0154

0,006

125

1-(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)pyridin-2-yl)piperazin-2-on

0,0085

0,0234

N/A

126

1-(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yDpyridin-2-yl)azetidin-3-ol

0,0129

0,0172

0,6559

127

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(4-metyl-6-(metylsulfonyl)pyridin-3-yl)-

0,0026

0,0088

0,028
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[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

128

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-metyl-4-(metylsulfonyl)phenyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0086

0,0165

0,0037

129

(5-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)pyridin-2-yl)(pyrolidin-1-yl)metanon

0,0039

0,0084

0,0019

130

(5-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-4-metylpyridin-2-yl)(pyrolidin-1-

yl)metanon

0,005

0,0137

0,0013

131

5-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-y1)-N,N,4-trimetylpicolinamit

0,004

0,0106

0,0033

132

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(1,3,5-trimetyl-1H-pyrazol-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0062

0,0102

0,0077

133

4-((5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)pyridin-2-yl)metyl)piperazin-2-on

0,0087

0,0223

0,1422

134

4-(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)pyridin-2-yl)piperazin-1-carbaldehyt

0,0173

0,0305

0,1648

135

3-(5-(5-(((2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)pyridin-2-y1)-N,N-dimetylpropanamit

0,0057

0,0112

0,3214

136

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(4-(triflometyl)pyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0159

0,0418

0,0804
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137

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-
(metoxymetyl)-6-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,022

0,0296

0,2263

138

8-(4-clo-6-metoxypyridin-3-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0019

0,0084

0,0072

139

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-metyl-6-(metylsulfonyl)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0017

0,006

0,0016

140

5-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-y1)-N,N-dimetylpicolinamit

0,0127

0,0551

0,0263

141

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-metoxypyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0171

0,042

0,0351

142

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(6-metoxypyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0024

0,0051

0,0043

143

8-(1-etyl-1H-pyrazol-5-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0181

0,0315

0,0106

144

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(1-isopropyl-1H-pyrazol-5-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0063

0,0178

0,0683

145

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-metoxypyridin-4-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0024

0,0118

0,0052

146

8-(2,4-diclophenyl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-

0,023

0,0382

0,0744
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[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

147

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(1-metyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0036

0,0159

0,0113

148

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(1-isopropyl-3-(triflometyl)-1H-pyrazol-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0052

0,018

0,0252

149

8-(1-xyclopropyl-1H-pyrazol-4-yl)-N-((2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0169

0,0337

0,2202

150

8-(1-xyclopropyl-1H-pyrazol-4-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0045

0,007

0,0148

151

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(1-isopropyl-3,5-dimetyl-1H-pyrazol-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0131

0,0216

0,0086

152

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-
metyl-1H-pyrazol-5-yl)-[1,2,4]triazolo[4,3-

c|pyrimidin-5-amin

0,0055

0,0069

0,008

153

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-
isopropyl-3,5-dimetyl-1H-pyrazol-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0078

0,0148

0,0073

154

8-(6-(diflometyl)pyridin-3-yl)-N-((2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0201

0,0369

0,0968

155

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(6-metoxy-2-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,017

0,0453

0,078

156

8-(6-amino-2-metylpyridin-3-yl)-N-((5-flo-2,3-

0,004

0,0173

0,0261

-181-




27560

dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

157

8-(2-clo-4-flophenyl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0223

0,0463

0,4454

158

2-(4-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-y1)-3,5-dimetyl-1H-pyrazol-1-yl)etanol

0,0051

0,0096

0,0067

159

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(1-(2-metoxyetyl)-3,5-dimetyl-1H-pyrazol-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,005

0,0103

N/A

160

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(6-(triflometyl)pyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0059

0,0113

N/A

161

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(4-flo-6-metoxypyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0036

0,0098

N/A

162

8-(3-clopyridin-4-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0057

0,0211

0,0273

163

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(3-metylpyridin-4-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0041

0,0109

N/A

164

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(6-flo-2-metylpyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0042

0,0139

N/A

165

N-((5-fl0-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(4-flo-2-metylphenyl)-[ 1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0045

0,0074

N/A
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166

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-(triflometyl)pyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0111

0,031

0,0266

167

8-(2,6-dimetylpyridin-3-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0033

0,0052

0,0393

168

8-(2-(diflometyl)pyridin-3-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0046

0,0112

0,002

169

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(1-metyl-1H-pyrazol-5-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0045

0,0066

0,0029

170

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(1-metyl-3-(triflometyl)-1H-pyrazol-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0107

0,0121

0,0232

171

N-((5-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yDpyridin-2-yl)metyl)axetamit

0,006

0,0073

0,0265

172

8-(1,5-dimetyl-1H-pyrazol-4-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0066

0,0071

0,0044

173

8-(6-xyclopropyl-4-metylpyridin-3-yl)-N-((5-flo-
2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0075

0,0077

0,0152

174

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-metoxypyrimidin-5-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0047

0,0062

0,0042

175

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-metoxy-4-metylpyrimidin-5-yl)-

0,0063

0,0092

0,0034

-183-




27560

[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

176

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(4-metylpyrimidin-5-yl)-[1,2,4]triazolo[4,3-

c|pyrimidin-5-amin

0,0059

0,0083

0,0046

177

8-(2,3-dimetylpyridin-4-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0038

0,0044

0,0044

178

4-(5-(((5-f10-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-3-metylbenzonitril

0,0054

0,007

0,0114

179

8-(1-xyclopropyl-3,5-dimetyl-1H-pyrazol-4-yl)-
N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0124

0,0161

0,0091

180

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-flo-3-metylpyridin-4-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0073

0,0079

0,0124

181

8-(2-(diflometyl)-3-metylpyridin-4-yl)-N-((5-flo-
2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0026

0,006

0,0208

182

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-(flometyl)-3-metylpyridin-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0031

0,0056

0,0025

183

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-flo-5-metylpyridin-4-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0048

0,0081

0,0106

184

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(5-metyl-2-(triflometyl)pyridin-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0054

0,0132

0,0777

185

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-

0,0044

0,0067

0,0468
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(2-(triflometyl)pyridin-4-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

186

(2R)-1-(4-(5-(((5-fl0-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-3,5-dimetyl-1H-pyrazol-1-yl)propan-2-ol

0,0035

0,006

0,0068

187

(25)-1-(4-(5-(((5-f10-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-3,5-dimetyl-1H-pyrazol-1-yl)propan-2-ol

0,0082

0,0125

0,012

188

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(1-isopropyl-5-metyl-1H-pyrazol-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0023

0,0038

0,0036

189

2-(4-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-5-metyl-1H-pyrazol-1-yl)etanol

0,0042

0,0087

0,0052

190

2-(4-(5-(((5-f10-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-3-metyl-1H-pyrazol-1-yl)etanol

0,0045

0,0171

0,0025

191

8-(4-(diflometyl)pyrimidin-5-y1)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0038

0,0131

0,0344

192

8-(1-xyclopropyl-1H-pyrazol-5-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0035

0,0126

0,0104

193

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-(flometyl)pyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,004

0,013

0,0054

194

8-(2,5-dimetylpyridin-4-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0024

0,007

0,0241
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195

8-(1,3-dimetyl-1H-pyrazol-4-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0059

0,0116

0,0024

196

8-(6-etoxy-4-metylpyridin-3-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0036

0,0082

0,0263

197

8-(6-(diflometoxy)-4-metylpyridin-3-yl)-N-((5-
flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0022

0,0057

0,0149

198

8-(2-(diflometyl)-5-metylpyridin-4-yl)-N-((5-flo-
2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0044

0,0173

0,0078

199

5-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-y1)-N,N,6-trimetylpicolinamit

0,0042

0,0072

0,005

200

8-(3-(diflometyl)-1-metyl-1H-pyrazol-4-yl)-N-
((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0075

0,0095

0,003

201

8-(2-(diflometyl)-6-metylpyridin-3-yl)-N-((5-flo-
2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0059

0,0073

0,0036

202

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(pyridazin-4-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-

5-amin

0,0096

0,0187

0,0206

203

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-7-
metyl-8-(2-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0424

0,3385

N/A

204

3-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-

0,0106

0,0193

0,0103
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8-yl)-2-metylpyridin 1-oxit

205

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(pyrazin-2-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-

amin

0,0073

0,0082

0,0167

206

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(pyrimidin-5-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-

5-amin

0,0091

0,0095

0,0159

207

N-((5-flobenzofuran-4-yl)metyl)-8-(2-
metylpyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0795

0,1817

0,0036

208

N-(benzofuran-4-ylmetyl)-8-(4-
((dimetylamino)metyl)phenyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0062

0,0127

0,0190

209

N-(benzofuran-4-ylmetyl)-8-(4-(4-
metylpiperazin-1-yl)phenyl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0369

0,0290

0,1179

210

N-(benzofuran-4-ylmetyl)-8-(4-(1-(pyrolidin-1-
yl)etyl)phenyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-

amin

0,0185

0,0214

N/A

211

N-(benzofuran-4-ylmetyl)-8-(6-(4-
metylpiperazin-1-yl)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0322

0,0288

N/A

212

N-(benzofuran-4-ylmetyl)-8-(2-(4-
metylpiperazin-1-yl)pyridin-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0312

0,0338

N/A

213

N-(benzofuran-4-ylmetyl)-8-(pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0366

0,0256

N/A

214

N-(benzofuran-4-ylmetyl)-8-(4-
(metylsulfonyl)phenyl)-[1,2,4]triazolo[4,3-

0,0374

0,0225

N/A
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c]pyrimidin-5-amin

215

N-(benzofuran-4-ylmetyl)-8-(4-
(isopropylsulfonyl)phenyl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0203

0,0212

N/A

216

(4-(5-((benzofuran-4-ylmetyl)amino)-
[1,2,4]triazolo[4,3-c]pyrimidin-8-
yl)phenyl)(pyrolidin-1-yl)metanon

0,1315

0,1834

N/A

217

N-(benzofuran-4-ylmetyl)-8-phenyl-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,3632

0,1113

N/A

218

N-(benzofuran-4-ylmetyl)-8-(pyridin-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0386

0,0263

N/A

219

8-(4-((dimetylamino)metyl)phenyl)-N-((5-
flobenzofuran-4-yl)metyl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0065

0,0068

0,0079

220

N-(benzofuran-4-ylmetyl)-8-(4-((1-
metylpiperidin-4-yl)sulfonyl)phenyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0141

0,0216

0,4667

221

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(pyrimidin-5-yl1)-[1,2,4]triazolo[4,3-c]pyrimidin-

5-amin

0,0091

0,0095

0,0159

222

8-(4,6-dimetylpyridin-3-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0117

0,0140

0,0576

223

8-(6-((dimetylamino)metyl)-2-metylpyridin-3-
y1)-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0084

0,0184

0,0014

224

8-(6-etyl-4-metylpyridin-3-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0015

0,0019

0,0022
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225

8-(2-xyclopropoxy-4-metylpyrimidin-5-yl)-N-
((5-f10-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0075

0,0106

0,0045

226

8-(2-etoxy-4-metylpyrimidin-5-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0039

0,0050

0,0061

227

(4-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-
8-yl)-1-metyl-1H-pyrazol-5-yl)metanol

0,0061

0,0075

0,0091

228

8-(2-clo-5-metylpyridin-4-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0082

0,0090

0,0292

229

8-(6-etyl-2-metylpyridin-3-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0059

0,0067

0,0027

230

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(2-metoxy-3-metylpyridin-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0129

0,0245

0,0252

231

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(pyridin-2-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-

amin

0,0061

0,0060

0,0358

232

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(5-metylpyridin-3-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0062

0,0131

0,0133

233

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(4-metyl-1H-imidazol-1-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0039

0,0115

0,0020

234

(5-(5-(((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-

0,0054

0,0112

0,0045
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8-yl)pyridin-2-yl)metanol

235

8-flo-N-((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0399

0,0653

0,1918

236

8-(2,4-dimetyl-1H-imidazol-1-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0102

0,0232

0,0076

237

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(1H-pyrazol-1-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0031

0,0100

0,0101

238

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(3-metyl-1H-1,2,4-triazol-1-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

0,0047

0,0144

0,0179

239

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(4-metyl-1H-pyrazol-1-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0068

0,0159

0,0382

240

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(1H-imidazol-1-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0049

0,0143

0,0014

241

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-
(1H-1,2,4-triazol-1-yl)-[1,2,4]triazolo[4,3-

c]pyrimidin-5-amin

0,0113

0,0300

0,0284

242

5-flo-4-(((8-(2-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-
yl)amino)metyl)-2,3-dihydrobenzofuran-3-ol

0,0138

0,0500

0,0634

243

5-flo-4-(((8-(2-(hydroxymetyl)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-
yl)amino)metyl)-2,3-dihydrobenzofuran-3-ol

0,0154

0,0590

0,0409

244

3-(5-(((5-flo-3-hydroxy-2,3-dihydrobenzofuran-
4-yl)metyl)amino)-[1,2,4]triazolo[4,3-

0,0117

0,0389

0,2415
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c]pyrimidin-8-yl)-2-metylpyridin 1-oxit

8-(1,2-dimetyl-1H-imidazol-5-y1)-N-((5-flo-2,3-
245 dihydrobenzofuran-4-yl)metyl)- 0,0672 |0,2232 | N/A
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

Bang 4 dudi day liét ké hoat tinh chéng tang sinh (gid tri IC5() trong té bao

lympho bao B KARPAS422 sau 14 ngay diéu tri ddi v6i cic vi du sau day

Bang 4
Vi du # IC50 (uM)
1 0,0004
2 0,0030
3 0,0007
4 0,0003
5 0,0008
6 0,0002
7 0,0030
8 0,0006
9 0,0006
10 0,0174
207 0,0010

Theo d6, cac hop chét theo sang ché dugc thiy 1a trc ché EED va do d6 hitu ich
trong diéu tri c4c bénh hoic céc ri loan lién quan dén EED va PRC2, bao gém, nhung
khong chi gi6i han &, u lympho té bao B 16n lan téa (DLBCL), u lympho thé nang, cac
bénh u lympho khac, bénh bach cau, bénh da u tiy, bénh u trung biéu mé, bénh ung
thu da day, u hinh que 4c tinh, bénh ung thu biéu mo té baogan, bénh ung thu tuyén
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tién liét, bénh ung thu biéu mo vi, bénh ung thu duong mat va tii mat, bénh ung thu
bidu md bang quang, u nfo bao gdbm u nguyén bao thin kinh, u than kinh dém, u
nguyén bao dém va u bao hinh sao, bénh ung thur cd tir cung, bénh ung thw rudt két, u
héc t6, bénh ung thu ndi mac tir cung, bénh ung thu thuc quan, bénh ung thu dau va
cd, bénh ung thu phéi, bénh ung thu biéu md vom hong, bénh ung thu buéng tring,
bénh ung thu tuyén tuy, bénh ung thu biéu md t€ bio than, bénh ung thu biéu truc
trang, bénh ung thu tuyén giap, u tuyén cén gidp, u tir cung, va sacom md mém dugc
chon tir sacom co van (RMS), sacom Kaposi, sacom khdp xuong, sacom xuong va

sacom Ewing.

V. Dugc phém va t6 hop

Céc hop chit theo sang ché thudng duoc sir dung nhu 13 duge phdm (vi du, hop
chit theo sang ché va it nhit mot chit mang dugc dung). “Chit mang duoc dung (chit
pha lodng hoic t4 dugc)” ding dé chi mdi trudng néi chung dwge chép nhéan trong linh
vuc nay dé van chuyén cac hoat chét sinh hoc dbi véi dong vat, cu thé 1a dong vat co
vi, n6i chung dugc thira nhan 13 an toan (GRAS) dung moi, bao gdm méi trudng phan
tan, chit ph, chét hoat dong bé mit, chét chéng oxy héa, chét bao quan (vi duy, chét
khéang khuan, chét khang nim), chét dang truong, chét 1am cham hip thu, mudi, chét
bao quan, chét én dinh dwgc chét, chit két dinh, chit dém (vi du, axit maleic, axit
tartaric, axit lactic, axit xitric, axit axetic, natri bicacbonat, natri phosphat, va twong
tu), chét gdy ra, chét 1am tron, chét tao ngot, chét tao huong, thudc nhudm, va tuong
tu va cac td hop cua chung, nhu s& duoc biét véi ngudi cé hiéu biét trung binh trong
linh vuc nay (xem, vi du, Allen, L.V, Jr. et al., Remington: The Science and Practice
of Pharmacy (2 tép), 22nd Edition, Pharmaceutical Press (2012). Nhim cac muc dich
theo sang ché, cac solvat va céc hydrat dugce xem 13 cac duge phém chira hop chét

theo sang ché va dung mai (nghia 13, solvat) hodc nuéc (nghia 13, hydrat).

Céc ché phim c6 thé duoc biao ché bing cach st dung cac quy trinh pha lodng
va tron thong thuong. Vi dy, hoa tan dugce chét khéi lwong 16n (nghia 13, hop chét theo
sang ché hoic dang 6n dinh ctia hop chét nay (vi du, phitc véi dan xuét xyclodextrin
hodc chét tao phirc da biét khac)) trong dung moi thich hgp khi c6 mit mot hodc nhiéu

ta dugc dugc mo ta & trén.
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Céc hop chét theo sang ché c6 thé dugc dung theo cach sir dung bit ky dugc
mo ta & diy bang cac phwong tién thich hop bét k¥, vi du, theo dwdng miéng, nhu vién
nén, vién nang (mdi trong sé nay bao gdm céac ché pham giai phéng bén vitng hoic
theo thoi gian), vién tron, bot, cém, cdn ngot, con thude, huyén phi (bao gdm huyén
phu c& nano, huyén phtit ¢& micro, ché phém phun kho), xi r6, va nhii twong; theo
dwong dudi ludi; ding trong khoang m4; ding ngoai dudng tiéu héa, nhu bang cach
tiém dudi da, tiém tinh mach, tiém trong co, hodc ti€m trong xwong tc, hodc cac k¥
thuat truyén (vi du, duéi dang cac dung dich hodc huyén phii chira nuéc hoic khong
chtra nudce vo tring c6 thé tiém duoc); theo dudng miii, bao gdm dung cho mang mil,
nhu bﬁng cach phun hit; tai chd, nhu & dang kem hoic thudc md; hodc theo duong
tryc trang nhu & dang thude dan. C6 thé ding chiing mét minh, nhung néi chung s&
ding két hop vé6i chat mang dugce phim duoc chon loc trén co s¢ dudng ding di chon

va thuc hanh duogc tiéu chuén.

Hop chét theo sang ché thudong dugc bio ché thanh dang liéu duge pham dé tao
ra lidu duoc chét dé kiém soat cung cip t6i bénh nhan san phdm dé st dung va c6 thé
cam dugc. Phac dd 1idu dbi véi cac hop chit theo sang ché dwong nhién s& thay dbi
phu thudc vao nhiéu yéu t6 da biét, nhu cac tinh chét dugce dong hoc ciia chat cu thé va
ché d6 va dudng dung cia nd; loai, tudi, gidi tinh, stic khoe, tinh trang sirc khoe, va
cén ndng cua nguodi nhan; ban chét va mutc dd cta cac triéu ching; loai diéu tri dong
thoi; tAn suét diéu tri; duong dung, chitrc nang than va gan cia bénh nhan, va hi¢u qua
mong muén. C6 thé ding cic hop chét theo ban mo ta & dang liéu don hing ngay,
hodc lidu téng cong hing ngiy & céc liéu duge phan chia thanh hai, ba, hodc bbn 1an
mdi ngay.

Trong céc trudong hop nhat dinh, c6 thé 1a thuan loi khi ding hop chit theo séng
ché két hop vai it nhét mot duoc chat (hodc chét trj liéu) bd sung, nhu cac chét chéng
ung thu khac, chit diéu bién mién dich, chét chdng di ing, chét chong budn nén (hay
chét chéng non), thudc giam dau, chit bao vé té bao, va cac td hop cia ching.

Thuat ngit “trj liéu két hop” dung d& chi viéc dung hai hodc nhiéu chat diéu tri
bénh d& didu tri bénh, r6i loan hoic tinh trang dugc mo ta trong sang ché. Viée ding
nhu viy bao gdbm diing ddng thoi cac chat didu tri bénh nay theo cich vé co ban 1a

ddng thoi, nhu trong vién nang don c6 ti 1& cic thanh phén hoat tinh ¢§ dinh. Theo
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cach khéc, viéc ding nhu vay bao gdm ding ddng thoi nhiéu lan, hoic trong cc v
chira riéng biét (vi du, vién nang, bot, va chat 1ong) ddi véi mbi thanh phin hoat tinh.
C6 thé ding hop chat theo sang ché va céc chit diéu tri bd sung thong qua dudng ding
giéng nhau hodc khac nhau. Bot va/hodic chit 1ong ¢ thé dugc ciu tric lai hodc pha
lodng thanh liéu mong mudn trudc khi ding. Ngoai ra, viéc dung nhu vy ciing bao
gdm str dung mdi loai chit diéu tri bénh theo cach nbi tiép, & thoi diém gan nhu gidng
nhau hoic & céc thoi diém khéc nhau. Trong ca hai trudng hop, phac d6 diéu tri s& tao
ra hiéu qua cé lgi cta viéc két hop dugc chét trong diéu tri cac tinh trang hodc rdi loan
dugc mo ta & day.

Céac chét hoa diéu tri bénh chung dugc xem xét dé sir dung trong céac li€u phap
két hop bao gdm anastrozol (Arimidex®), bicalutamit (Casodex®), bleomycin sulfat
(Blenoxane®), busulfan (Myleran®), busulfan tiém (Busulfex®), capecitabin
(Xeloda®), N4-pentoxycacbonyl-5-deoxy-5-floxytidin, cacboplatin (Paraplatin®),
carmustin (BiCNU®), cloambuxil (Leukeran®), cisplatin (Platinol®), cladribin
(Leustatin®), xyclophosphamit (Cytoxan® hoic Neosar®), cytarabin, xytosin
arabinosit (Cytosar-U®), cytarabin liposom tiém (DepoCyt®), dacarbazin (DTIC-
Dome®), dactinomyxin (Actinomycin D, Cosmegan), daunorubicin hydroclorua
(Cerubidine®), daunorubicin xitrat liposom tiém (DaunoXome®), dexametason,
docetaxel (Taxotere®), doxorubicin hydroclorua (Adriamycin®, Rubex®), etoposit
(Vepesid®), fludarabin phosphat (Fludara®), 5-floraxil (Adrucil®, Efudex®), flutamit
(Eulexin®), tezacitibin, gemcitabin (diflodeoxycitidin), hydroxyure (Hydrea®),
Idarubicin (Idamycin®), ifosfamit (IFEX®), irinotecan (Camptosar®), L-asparaginaza
(ELSPAR®), leucovorin canxi, melphalan (Alkeran®), 6-mercaptopurin
(Purinethol®), metotrexat (Folex®), mitoxantron (Novantrone®), mylotarg, paclitaxel
(Taxol®), nab-paclitaxel (Abraxane®), phoenix (Yttrium90/MX-DTPA), pentostatin,
polifeprosan 20 cdy ghép carmustin (Gliadel®), tamoxifen xitrat (Nolvadex®),
teniposit (Vumon®), 6-thioguanin, thiotepa, tirapazamin (Tirazone®), topotecan
hydroclorua dé tiém (Hycamptin®), vinblastin (Velban®), vincristin (Oncovin®), va

vinorelbin (Navelbine®).
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Céc chit chéng ung thu dugc quan tim dic biét dé két hop véi cac hop chét

theo sang ché bao gdm:

Céc chét e ché kinaza phu thudc xyclin (CDK): (Chen, S. et al., Nat Cell Biol.,
12(11):1108-14 (2010); Zeng, X. et al., Cell Cycle, 10(4):579-83 (2011)) Aloisine A;
Alvocidib (ciing dwgc biét dén 1a flavopiridol hoic HMR-1275, 2-(2-clophenyl)-5,7-
dihydroxy-8-[(3S,4R)-3-hydroxy-1-metyl-4-piperidinyl]-4-cromenon, va dugc mod ta
trong bing sang ché My s6 5,621,002); Crizotinib (PF-02341066, CAS 877399-52-5);
2-(2-clophenyl)-5,7-dihydroxy-8-[(2R,3S)-2-(hydroxymetyl)-1-metyl-3-pyrolidinyl]-
4H-1-benzopyran-4-on, hydroclorua (P276-00, CAS 920113-03-7); 1-metyl-5-[[2-[5-
(triflometyl)-1H-imidazol-2-yl]-4-pyridinyljoxy]-N-[4-(triflometyl)phenyl]-1H-
benzimidazol-2-amin (RAF265, CAS 927880-90-8); Indisulam (E7070); Roscovitin
(CYC202); 6-axetyl-8-xyclopentyl-5-metyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-
8H-pyrido[2,3-d]pyrimidin-7-on, hydroclorua (PD0332991); Dinaciclib
(SCHT727965); N-[5-[[(5-tert-butyloxazol-2-yl)metyl]thio]thiazol-2-yl|piperidin-4-
cacboxamit (BMS 387032, CAS 345627-80-7); axit 4-[[9-clo-7-(2,6-diflophenyl)-5H-
pyrimido[5,4-d][2]benzazepin-2-yl]amino]-benzoic (MLN8054, CAS 869363-13-3);
5-[3-(4,6-diflo-1H-benzimidazol-2-yl)-1H-indazol-5-yl]-N-etyl-4-metyl-3-
pyridinmetanamin (AG-024322, CAS 837364-57-5); N-(piperidin-4-yl)amit clia axit
4-(2,6-diclobenzoylamino)-1H-pyrazol-3-cacboxylic (AT7519, CAS 844442-38-2); 4-
[2-metyl-1-(1-metyletyl)-1H-imidazol-5-yl]-N-[4-(metylsulfonyl)phenyl]- 2-
pyrimidinamin (AZD5438,CAS 602306-29-6); Palbociclib (PD-0332991); va
(2R,3R)-3-[[2-[[3-[[S(R)]-S-xyclopropylsulfonimidoyl]-phenyl]amino]-5-
(triflometyl)-4-pyrimidinyl]oxy]-2-butanol (BAY 10000394).

Cac chét e ché kinaza diém kiém soat (CHK): (Wu, Z. et al., Cell Death
Differ., 18(11):1771-9 (2011)) 7-hydroxystaurosporin (UCN-01); 6-bromo-3-(1-
metyl-1H-pyrazol-4-yl)-5-(3R)-3-piperidinyl-pyrazolo[1,5-a]pyrimidin-7-amin
(SCH900776, CAS 891494-63-6); N-[(S)-piperidin-3-yl]amit cua axit 5-(3-flophenyl)-
3-ureidothiophen-2-cacboxylic  (AZD7762, CAS 860352-01-8); 4-[((3S)-1-
azabixyclo[2.2.2]oct-3-yl)amino]-3-(1H-benzimidazol-2-yl)-6-cloquinolin-2(1H)-on
(CHIR 124, CAS 405168-58-3); 7-aminodactinomyxin (7-AAD), isogranulatimit,
debromohymenialdisin; N-[5-bromo-4-metyl-2-[(2S)-2-morpholinylmetoxy]-phenyl]-
N'-(5-metyl-2-pyrazinyl)ure (LY2603618, CAS 911222-45-2); sulforaphan (CAS
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4478-93-7, 4-metylsulfinylbutyl isothioxyanat); 9,10,11,12-tetrahydro- 9,12-epoxy-
1H-diindolo[1,2,3-fg:3",2',1'-kl]pyrolo[3,4-i][ 1,6 ]benzodiazocin-1,3(2H)-dion (SB-
218078, CAS 135897-06-2); va TAT-S216A (YGRKKRRQRRRLYRSPAMPENL),
va CBP501 ((d-Bpa)sws(d-Phe-F5)(d-Cha)rrrqrr); va (aR)-a-amino-N-[5,6-dihydro-
2-(1-metyl-1H-pyrazol-4-yl)-6-oxo-1H-pyrolo[4,3,2-ef][2,3]benzodiazepin-8-yl]-
xyclohexanaxetamit (PF-0477736).

Céac chit e ché protein kinaza B (PKB) hoic AKT: (Rojanasakul, Y., Cell
Cycle, 12(2):202-3 (2013); Chen B. et al., Cell Cycle, 12(1):112-21 (2013)) 8-[4-(1-
aminoxyclobutyl)phenyl]-9-phenyl-1,2,4-triazolo[3,4-f][ 1,6 |naphtyridin-3(2H)-on
(MK-2206, CAS 1032349-93-1); perifosin (KRX0401); 4-dodexyl-N-1,3,4-
thiadiazol-2-yl-benzensulfonamit (PHT-427, CAS 1191951-57-1); 4-[2-(4-amino-
1,2,5-oxadiazol-3-yl)-1-etyl-7-[(3S)-3-piperidinylmetoxy]-1H-imidazo[4,5-c]pyridin-
4-yl]-2-metyl-3-butyn-2-ol (GSK690693, CAS 937174-76-0); 8-(1-hydroxyetyl)-2-
metoxy-3-[(4-metoxyphenyl)metoxy]- 6H-dibenzo[b,d]pyran-6-on (palomid 529,
P529, hoac SG-00529); tricirbin (6-amino-4-metyl-8-(B-D-ribofuranosyl)-4H,8H-
pyrolo[4,3,2-de]pyrimido[4,5-c]pyridazin); (aS)-a-[[[5-(3-metyl-1H-indazol-5-yl)-3-
pyridinylJoxy]metyl]-benzenetanamin  (A674563, CAS 552325-73-2); 4-[(4-
clophenyl)metyl]-1-(7H-pyrolo[2,3-d]pyrimidin-4-yl)- 4-piperidinamin (CCT128930,
CAS  885499-61-6);  4-(4-clophenyl)-4-[4-(1H  pyrazol-4-yl)phenyl]-piperidin
(AT7867, CAS 857531-00-1); va archexin (RX-0201, CAS 663232-27-7).

Céac chét tic ché C-RAF: (Chang, C. et al., Cancer Cell, 19(1):86-100 (2011))
Sorafenib (Nexavar®); 3-(dimetylamino)-N-[3-[(4-hydroxybenzoyl)amino]-4-
metylphenyl]-benzamit (ZM336372, CAS 208260-29-1); va 3-(1-xyano-1-metyletyl)-
N-[3-[(3,4-dihydro-3-metyl-4-0x0-6-quinazolinyl)amino]-4-metylphenyl]-benzamit
(AZ628, CAS 1007871-84-2).

Céc chét (rc ché phosphoinositit 3-kinaza (PI3K): (Gonzalez, M. et al., Cancer
Res., 71(6): 2360-2370 (2011)) 4-[2-(1H-indazol-4-yl)-6-[[4-
(metylsulfonyl)piperazin-1-yl|metyl]thieno[3,2-d]pyrimidin-4-ylJmorpholin (cling
duogc biét dén 13 GDC 0941 va duoc mb ta trong cac cdng bd don sang ché qubc té s6
WO 09/036082 va WO 09/055730); 2-metyl-2-[4-[3-metyl-2-0x0-8-(quinolin-3-yl)-
2,3-dihydroimidazo[4,5-c]quinolin-1-yl]phenyl]propionitril (ciing dugc biét dén 1a
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BEZ235 hodc NVP-BEZ 235, va duoc md ta trong cbng bd don sang ché quéc té sb
WO 06/122806); 4-(triflometyl)-5-(2,6-dimorpholinopyrimidin-4-yl)pyridin-2-amin
(cling dugc biét dén 13 BKM120 hoic NVP-BKMI120, va dugec md ta trong cong bd
don sang ché québc té s6 W02007/084786); Tozasertib (VX680 hoic MK-0457, CAS
639089-54-6); (5Z)-5-[[4-(4-pyridinyl)-6-quinolinyl Jmetylen]-2,4-thiazolidindion
(GSK1059615, CAS 958852-01-2); (1E,4S,4aR,5R,6aS,9aR)-5-(axetyloxy)-1-[(di-2-
propenylamino)metylen]-4,4a,5,6,6a,8,9,9a-octahydro-11-hydroxy-4-(metoxymetyl)-
4a,6a-dimetyl-xyclopenta[ 5,6 naphto[ 1,2-c]pyran-2,7,10(1H)-trion ~ (PX866, CAS
502632-66-8); 8-phenyl-2-(morpholin-4-yl)-cromen-4-on (L'Y294002, CAS 154447-
36-6); 2-amino-8-etyl-4-metyl-6-(1H-pyrazol-5-yl)pyrido[2,3-d]pyrimidin-7(8H)-on
(SAR 245409 hodc XL 765); 1,3-dihydro-8-(6-metoxy-3-pyridinyl)-3-metyl-1-[4-(1-
piperazinyl)-3-(triflometyl)phenyl]-2H-imidazo[4,5-c]quinolin-2-on, (27)-2-
butendioat (1:1) (BGT 226); 5-flo-3-phenyl-2-[(1S)-1-(9H-purin-6-ylamino)etyl]-
4(3H)-quinazolinon (CAL101); 2-amino-N-[3-[N-[3-[(2-clo-5-metoxyphenyl)amino]
quinoxalin-2-yl]sulfamoyl]phenyl]-2-metylpropanamit (SAR 245408 hodc XL 147);
va 2-amit 1-({4-metyl-5-[2-(2,2,2-triflo-1,1-dimetyl-etyl)-pyridin-4-yl]-thiazol-2-yl} -
amit) cua axit (S)-pyrolidin-1,2-dicacboxylic (BYL719).

Céc chit trc ché BCL-2: (Béguelin, W. et al., Cancer Cell, 23(5):677-92(2013))
4-[4-[[2-(4-clophenyl)-5,5-dimetyl-1-xyclohexen-1-yl|metyl]-1-piperazinyl]-N-[[4-
[[(1R)-3-(4-morpholinyl)-1-[(phenylthio)metyl]propyl]amino]-3-
[(triflometyl)sulfonyl]phenyl]sulfonyl]benzamit (ciing dwgc biét dén 1a ABT-263 va
dugc mo ta trong cong bd don sang ché qudc t& s& WO 09/155386); Tetrocarcin A;
Antimycin; gossypol ((-)BL-193); Obatoclax; etyl-2-amino-6-xyclopentyl-4-(1-
Xyano-2-etoxy-2-oxoetyl)-4Hcromon-3-cacboxylat (HA14 — 1); Oblimersen (G3139,
genasense®); Bak BH3 peptit; axit (-)-gossypol axetic (AT-101); 4-[4-[(4'-clo[1,1'-
biphenyl]-2-yl)metyl]-1-piperazinyl]-N-[[4-[[(1R)-3-(dimetylamino)-1-
[(phenylthio)metyl]propyl]Jamino]-3-nitrophenyl]sulfonyl]-benzamit (ABT-737, CAS
852808-04-9); va Navitoclax (ABT-263, CAS 923564-51-6).

Céc chét trc ché protein kinaza dugc hoat héa béi tac nhan phan bao (Mitogen-
activated protein kinase (MEK)): (Chang, C. J. et al., Cancer Cell, 19(1):86-100
(2011)) XL-518 (ciing dwgc biét dén 1a GDC-0973, s6 Cas 1029872-29-4, sin cb tir
ACC Corp.); Selumetinib (5-[(4-bromo-2-clophenyl)amino]-4-flo-N-(2-
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hydroxyetoxy)-1-metyl-1H-benzimidazol-6-cacboxamit, cling dugc biét dén 1a
AZD6244 hoic ARRY 142886, dugc md ta trong cong bd don sang ché qudc té s6
W02003077914); Benimetinib ((2-hydroxyetyoxy)-amit cia axit 6-(4-bromo-2-
flophenylamino)-7-flo-3-metyl-3H-benzoimidazol-5-cacboxylic, ciing dugc biét dén 14
MEK 162, CAS 1073666-70-2, dugc md ta trong céng bd don sang ché qudc té sb
W02003077914); 2-[(2-clo-4-iodophenyl)amino]-N-(xyclopropylmetoxy)-3,4-diflo-
benzamit (cling duogc biét dén 13 CI-1040 hodc PD184352 va dugc md ta trong cdng
bd don sang ché qudc t& s& W02000035436); N-[(2R)-2,3-dihydroxypropoxy]-3,4-
diflo-2-[(2-flo-4-iodophenyl)amino]- benzamit (ciing dugc biét dén 1a PD0325901 va
duoc md ta trong cong bd don sang ché qudc t& s W02002006213); 2,3-
bis[amino[(2-aminophenyl)thio]metylen]-butandinitril (cling duoc biét dén 13 U0126
va dugc md ta trong bing sang ché My sb 2,779,780); N-[3,4-diflo-2-[(2-flo-4-
iodophenyl)amino]-6-metoxyphenyl]-1-[(2R)-2,3-dihydroxypropyl]-
xyclopropansulfonamit (ciing dugc biét dén 1a RDEA119 hoic BAY869766 va dugc
md ta trong céng bd don sang ché qudc t& s6 WO02007014011);
(3S,4R,5Z,8S,9S,11E)-14-(etylamino)-8,9,16-trihydroxy-3,4-dimetyl-3,4,9, 19-
tetrahydro-1H-2-benzoxaxyclotetradexin-1,7(8H)-dion] (cling dugc biét dén 13 E6201
va dugc md ta trong cong bd don sang ché qudc té s6 W02003076424); 2’-amino-3’-
metoxyflavon (ciing dugc biét dén 13 PD98059 sin c6 tir BiaffingmbH & Co.,
KG.germany); Vemurafenib (PLX-4032, CAS 918504-65-1); (R)-3-(2,3-
dihydroxypropyl)-6-flo-5-(2-flo-4-iodophenylamino)-8-metylpyrido[2,3-d]pyrimidin-
4,7(3H,8H)-dion (TAK-733, CAS 1035555-63-5); Pimasertib (AS-703026, CAS
1204531-26-9); Trametinib dimetyl sulfoxit (GSK-1120212, CAS 1204531-25-80);
2-(2-flo-4-iodophenylamino)-N-(2-hydroxyetoxy)-1,5-dimetyl-6-oxo-1,6-
dihydropyridin-3-cacboxamit (AZD 8330); va 3,4-diflo-2-[(2-flo-4-iodophenyl)
amino]-N-(2-hydroxyetoxy)-5-[(3-0x0-[ 1,2]oxazinan-2-yl)metyl|benzamit (CH
4987655 hodc Ro 4987655).

Céc chat e ché aromataza: (Pathiraja, T. et al., Sci. Transl. Med., 6(229):229
ra4l (2014)) Exemestan (Aromasin®); Letrozol (Femara®); va Anastrozol
(Arimidex®).
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Cac chit uc ché topoisomeraza II: (Bai, J. et al., Cell Prolif., 47(3):211-8
(2014)) Etoposit (VP-16 va Etoposit phosphat, Toposar®, VePesid® va Etopophos®);
Teniposit (VM-26, Vumon®); va Tafluposit.

Céc chét e ché SRC: (Hebbard, L., Oncogene, 30(3):301-12 (2011)) Dasatinib
(Sprycel®); Saracatinib (AZD0530, CAS 379231-04-6); Bosutinib (SKI-606, CAS
380843-75-4); 5-[4-[2-(4-morpholinyl)etoxy]phenyl]-N-(phenylmetyl)- 2-
pyridinaxetamit (KX2-391, CAS 897016-82-9); va 4-(2-clo-5-metoxyanilino)-6-
metoxy-7-(1-metylpiperidin-4-ylmetoxy)quinazolin (AZM475271, CAS 476159-98-
5).

Céc chét wc ché histon deaxetylaza (HDAC): (Yamaguchi, J. et al., Cancer Sci.,
101(2):355-62 (2010)) Voninostat (Zolinza®); Romidepsin (Istodax®); Treichostatin
A (TSA); Oxamflatin; Vorinostat (Zolinza®, axit suberoylanilit hydroxamic);
Pyroxamit (axit syberoyl-3-aminopyridinamit hydroxamic); Trapoxin A (RF-1023A);
Trapoxin B (RF-10238); xyclo[(aS,2S)-a-amino-n-oxo-2-oxiraneoctanoyl-O-metyl-D-
tyrosyl-L-isoleucyl-L-prolyl] (Cyl-1); xyclo[(aS,2S)-a-amino-n-oxo-2-
oxiraneoctanoyl-O-metyl-D-tyrosyl-L-isoleucyl-(2S)-2-piperidincacbonyl]  (Cyl-2);
xyclic[L-alanyl-D-alanyl-(2S)-n-oxo-L-o-aminooxiranoctanoyl-D-prolyl] (HC-toxin);
xyclo[(asS,2S)-0-amino-n-0xo-2-oxiranoctanoyl-D-phenylalanyl-L-leucyl-(25)-2-
piperidinecacbonyl] (WF-3161); clamydocin  ((S)-xyclic(2-metylalanyl-L-
phenylalanyl-D-prolyl-n-oxo-L-a-aminooxiraneoctanoyl); apixidin (xyclo(8-0xo0-L-2-
aminodecanoyl-1-metoxy-L-tryptophyl-L-isoleucyl-D-2-piperidincacbonyl);
Romidepsin (Istodax®, FR-901228); 4-phenylbutyrat; Spiruchostatin A; mylproin
(axit Valproic); Entinostat (MS-275, N-(2-aminophenyl)-4-[N-(pyridin-3-yl-
metoxycacbonyl)-amino-metyl]-benzamit); va Depudecin  (4,5:8,9-dianhydro-
1,2,6,7,11-pentadeoxy- D-threo-D-ido-Undeca-1,6-dienitol).

Khéng sinh chéng khéi u: (Bai, J. et al., Cell Prolif., 47(3):211-8 (2014))
Doxorubicin (Adriamycin® va Rubex®); Bleomycin (lenoxane®); Daunorubicin
(dauorubicin hydroclorua, daunomyxin, va rubidomyxin hydroclorua, Cerubidine®);

Daunorubicin liposomal (daunorubicin xitrat liposom, DaunoXome®); Mitoxantron

(DHAD, Novantrone®); Epirubicin (Ellence™); Idarubicin (Idamycin®, Idamycin
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PFS®); Mitomyxin C (Mutamycin®); Geldanamyxin; Herbimyxin; Ravidomyxin; va

Desaxetylravidomyxin.

Cac chét khir metyl héa: (Musch, T. et al., PLoS One, (5):¢10726 (2010)) 5-
azaxitidin (Vidaza®); va decitabin (Dacogen®).

Céc chit chéng estrogen: (Bhan, A. et al., Jmol Biol., S0022-2836(14)00373-8
(2014)) Tamoxifen (Novaldex®); Toremifen (Fareston®); va Fulvestrant
(Faslodex®).

Mot s6 bénh nhan c6 thé gip phan Gmg di ing véi cac hop chét theo sang ché
va/hodc chét chng ung thu khéac trong hoidc sau khi ding; do d6, cac chét chéng di
g thuong duge ding dé giam thiéu rii ro cla phan tng di vmg. Cac chét chéng di
ung thich hop bao gém corticosteroid (Knutson, S., et al., PLoS One,
DOI:10.1371/journal.pone.0111840 (2014)), nhu dexametason (vi du, Decadron®),
beclometason (vi du, Beclovent®), hydrocortison (cling dugc biét dén 13 cortison,
hydrocortison natri suxinat, hydrocortison natri phosphat, va dugc ban dudi tén
thuong mai Ala-Cort®, hydrocortison phosphat, Solu-Cortef®, Hydrocort Axetat® va
Lanacort®), prednisolon (dugc ban dudi cic tén thuong mai Delta-Cortel®,
Orapred®, Pediapred® va Prelone®), prednison (dugc ban dudi cac tén thuong mai
Deltasone®, Liquid Red®, Meticorten® va Orasone®), metylprednisolon (cling dugc
biét dén 1a 6-metylprednisolon, metylprednisolon axetat, metylprednisolon natri
suxinat, dugc ban dudi cac tén thuong mai Duralone®, Medralone®, Medrol®, M-
Prednisol® va Solu-Medrol®); antihistamin, nhu diphenhydramin (vi dy, Benadryl®),
hydroxyzin, va xyproheptadin; va bronchodilator, nhu cac chét chu van thu thé beta-

adrenergic, albuterol (vi dy, Proventil®), va terbutalin (Brethine®).

Chét diéu bién mién dich duoc quan tim dic biét dé két hop véi cac hop chét
theo sang ché bao gdbm mét hozc nhiéu trong sd: chit hoat héa phan tir ddng kich thich
hodc chét Grc ché phan tir diém kiém soat mién dich (vi du, mot hodc nhiéu chét wrc ché
PD-1, PD-L1, LAG-3, TIM-3 hodc CTLA4) hoic su két hop bt ky ciia chiing.

Theo céc phuong 4n nhat dinh, chit diéu bién mién dich nay 13 chit hoat héa
phén tir ddng kich thich. Theo mdt phuong 4n, chat chi van phén tir dong kich thich
dugc chon tir chit chi van (vi du, khang thé chit van hoic manh gin két khang nguyén

ctia n6, hoiic chit dung hop hoa tan) phdi tir 0X40, CD2, CD27, CDS, ICAM-1, LFA-
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1 (CD11a/CD18), ICOS (CD278), 4-1BB (CD137), GITR, CD30, CD40, BAFFR,
HVEM, CD7, LIGHT, NKG2C, SLAMF7, NKp80, CD160, B7-H3 hodc CD83.

Theo cic phuong 4n nhit dinh, chit didu bién mién dich nay 13 chét (rc ché
phan tir diém kiém soat mién dich. Theo mdt phuong 4n, chét diéu bién mién dich nay
1a chit e ché PD-1, PD-L1, PD-L2, CTLA4, TIM3, LAG3, VISTA, BTLA, TIGIT,
LAIR1, CD160, 2B4 vi/hodc TGFR beta. Theo mot phuong an, chit trc ché phan tir
diém kiém soat mién dich nay wc ché PD-1, PD-L1, LAG-3, TIM-3 hoic CTLAA4,
hodc su két hop bt ky cua chung. Thuét ngit “su trc ché” hodc “chit e ché” bao gdm
su giam trong thong sb nhét dinh, vi du, hoat tinh, cia phan tir cho trudc, vi du, chit
trc ché diém kiém soat mién dich. Vi du, su trc ché hoat tinh, vi du, hoat tinh PD-1
hodic PD-L1, it nhit 13 5%, 10%, 20%, 30%, 40% hodc nhiéu hon dugc bao ham béi

thuat ngit nay. Vi vay, su trc ché khong can 1a 100%.

Mot s6 bénh nhén c6 thé gip phai chitng budn nén trong va sau khi ding hop
chét theo sang ché va/hoic chit chéng ung thu khéc; do dé, chét chéng nén duoc sir
dung d& ngan ngira budn nén (da day trén) va 6i mira. Chat chdng non thich hop bao
gdm aprepitant (Emend®), ondansetron (Zofran®), granisetron HCl (Kytril®),
lorazepam (Ativan®), dexametason (Decadron®), procloperazin (Compazine®),

casopitant (Rezonic® va Zunrisa®), va céc td hgp ctia chiing.

Thudc dé giam con dau gip phai trong thoi gian diéu tri thuong duoc chi dinh
dé gitip bénh nhan d& chju hon. Thudc giam dau thong thuong khéng can ké toa nhur
Tylenol®, thudng dwoc st dung. Tuy nhién, cic thudc giam dau opioid nhur
hydrocodon/paraxetamol hodc hydrocodon/axetaminophen (vi du, Vicodin®),
morphin (vi du, Astramorph® hodc Avinza®), oxycodon (vi du, OxyContin® hodc
Percocet®), oxymorphon hydroclorua (Opana®), va fentanyl (vi du, Duragesic®)

cling hitu ich doi v6i con dau vira hodc dau ndng.

Trong nd lyc dé bao vé cac té bao binh thuong khéi doc tinh diéu tri va dé han
ché doc tinh dbi véi cac co quan, cac chét bao vé té bao (nhu chét bao vé than kinh,
chéit thu gom géc tu do, chit bao vé tim mach, chit trung hoa tran dich anthraxyclin,
chét dinh dudng va tuong tu) cé thé duoc st dung nhu 13 mét liéu phap bd trg. Céc
chit bao vé t& bao thich hop bao gdm amifostin (Ethyol®), glutamin, dimesna

(Tavocept®), mesna (Mesnex®), dexrazoxan (Zinecard® hodc Totect®), xaliproden
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(Xaprila®), va leucovorin (ciing dugc biet dén la canxi leucovorin, y€u to citrovorum

va axit folinic).

Céu tric ciia cic hoat chit duoc xac dinh boi cac sb ma hoa, tén chung hoic tén
thuong mai ¢ thé 1ay tir 4n ban thyc té cia trich luc tiéu chudn “The Merck Index”
hodc tir cac co so dit liéu, vi du cac béng sang ché quéc té (vi du cac cong bd IMS trén
thé gisi).

Theo mét phuong an, sang ché dé xudt cac dugc phdm chira it nhit méot hop
chét theo sang ché (vi du, hop chét theo sang ché) hodc mubi duge dung ctia n6 cung
v6i chit mang dugc dung thich hop dé ding cho dbi twong 14 nguoi hodc dong vat,

mot minh hoic cling véi chit chdng ung thu khac.

Theo mdt phwong 4n, sang ché cling md ta phwong phép diéu tri cho dbi twong
13 nguoi hodc dong vat méc bénh ting sinh t& bao, nhu bénh ung thu. Sang ché cling
mo ta phuong phép diéu tri cho dbi tuong 1a ngudi hodc dong vat can su didu tri nay,
bao gdm budc ding cho dbi twong Iwgng ¢ hiéu qua diéu tri bénh cua hop chét theo
sang ché (vi du, hop chét theo sang ché) hoic mubi duge dung ctia né, mgt minh hodc

két hop véi cac chit chdng ung thu khac.

Cu thé 13, cac ché phém s& dugc bao ché cung nhau nhu 1a td hop diéu tri bénh

hodc dugc dung riéng r€.

Trong liéu phap két hgp dé diéu tri bénh ac tinh, hop chét theo sang ché va chit
chéng ung thu khac c6 thé duoc ding dong thoi, ciing lic hodc ndi tiép ma khong han
ché vé thoi gian cu thé, trong d6 viéc ding nay tao ra mirc hiéu qua diéu tri cia hai

hop chét trong co thé ctia di tuong.

Theo phuong an duogc wu tién, hop chét theo sang ché va chit chéng ung thu
khéc néi chung duge ding nbi tiép theo thir tur bat ky bing cach truyén hodc theo
dudng miéng. Phac dd sir dung lidu c6 thé thay dbi phu thudc vao giai doan cua bénh,
ning luc thé chét ctia bénh nhan, dic trung d6 an toan cta cac duoc chit riéng 1&, va
kha ning dung nap ctia cic hop chit riéng 1¢, ciing nhu cac tiéu chuin da biét r5 khac
d6i v6i bac sT chim séc va ngudi hanh nghé y 4p dung su két hop nay. Hop chét theo
sang ché va mdi chét chng ung thu khic c6 thé duge ding cing nhau trong nhiéu
phut, gio, ngdy, hodc thdm chi tudn ngoai viéc phu thudc vao chu trinh cu thé duoc st

dung d& diéu tri. Ngoai ra, chu trinh nay c6 thé bao gdm viéc ding mdt dugc chét
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thudng xuyén hon so véi dugc chat khac trong chu trinh diéu tri va & nhing lidu ding

khac nhau cua moi lan dung dugce chat nay.

Theo khia canh khac, sang ché @ xuét kit bao gém mdt hodc nhiéu hop chét
theo sang ché va dbi tac két hop nhu dugc bdc 16 & day. Kit dién hinh bao gdm (a) hop
chét theo sang ché hodc mubi duge dung ctia né, (b) it nhat mot dbi tac két hop, vi du,
nhu dugc chi ra & trén, trong d6 kit nay c6 thé chira géi kém theo hodc nhan khac bao

gdm cac hudng dan st dung.

Hop chit theo sang ché ciing c6 thé dugc sir dung dé tao thudn loi khi két hop
vOi cac quy trinh diéu tri bénh da biét, vi du, viéc dung cac hormon hodc dic biét 1a
qué trinh xa tri. Hop chét theo sang ché c6 thé dugc st dung cu thé 1am chét gdy cam

thu btrc xa, dédc biét 1a dé dicu tri cac khoi u cé d9 nhay thap doi véi viée xa tri.

Theo khia canh khic clia sing ché, sang ché d& xuét kit bao gdm mét hodc
nhiéu hop chit theo sang ché va ddi tac két hgp nhu duoc boc 16 & day. Cac kit dién
hinh bao gdm (a) hop chét theo sang ché hodc mudi dugc dung cia né, (b) it nhat mot
ddi tac két hop, vi du, nhu duge chi ra & trén, theo d6 kit nay c¢6 thé chira géi chén

hoic nhén khac bao gdom ca huéng dan st dung.

Trong céc liéu phap két hop theo sang ché, hop chét theo sang ché va chit didu
tri bénh khéc c6 thé duge san xuét va/hodc bao ché boi nha san xuét giéng nhau hodc
khéac nhau. Hon nita, hop chét theo sang ché va chét diu tri bénh khac (hay duogc
chét) c6 thé duoc dua vao cling nhau trong liéu phap két hop: (i) truée khi phat hanh
san phim két hop t6i cac béc sT (vi du trong trudong hop kit chira hop chit theo séng
ché va chét diéu tri bénh khéc); (ii) boi chinh cac bac si (hodc theo hudng din cua bac
sT) ngay truéc khi dung; (iii) & chinh bénh nhan, vi du trong khi dung lién tiép hop

chét theo sang ché va chit diéu tri khéc.

Cac hop chit theo sang ché cling hitu ich dé 1am tiéu chuin hoic cac hop chét
tham chiéu, vi du 1am tiéu chudn chit lwong hodc chit dbi chimg, trong cac kiém
nghiém hodc thir nghiém lién quan dén EED va/hodc PRC2. Cac hop chét nay c6 thé
dugc d& xuat trong kit thwong mai, vi du, dé sir dung trong nghién ctru dugc pham c6
lién quan dén hoat tinh myeloperoxidaza. Vi du, hop chét theo sang ché ciing c6 thé
duge st dung dé tham chiéu trong thir nghiém so sanh hoat tinh da biét ciia n6 véi hop

chét ¢6 hoat tinh chwa biét. Piéu niy s& dam bao cho ngudi lam thi nghiém ring thir
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nghiém dang dugc tién hanh mot cach thich hop va tao ra co s& d so sanh, dic biét
néu hop chét kiém nghiém 13 d4n xuét ctia hop chét tham chiéu. Khi phat trién cac thir
nghiém hodc quy trinh mdi, cac hgp chét theo sang ché c6 thé duoc sir dung dé kiém
tra hiéu qua cua ching. Céc hop chét theo sang ché ciling c6 thé dugc st dung trong

céc thir nghiém chén doan lién quan dén EED va/hodc PRC2.

Duoc phdm (hodc ché phdm) dé ing dung c6 thé duge dong géi theo rat nhiéu
céch phu thudc vao phwong phap dugc sir dung dé dung dugc chét nay. Néi chung,
san phdm dé phan phdi bao gdm vé chira chira dugc pham duoc ling & dang thich hop
trong d6. Vo6 chira thich hop da biét rd v6i ngudi co hiéu biét trung binh trong linh vuc
nay va bao gdm cac vat liéu nhu chai (nhya va thuy tinh), goi, 6ng, tai nhua, xy lanh
kim loai, va tuong tu. Vo chtra cling co thé bao gdbm bod chdng xao tron dé ngin su
xam nhdp v ¥ vao cac thanh phan ciia géi. Ngoai ra, vo chira c¢6 thé chira trén d6 nhan
mo ta cac thanh phan bén trong. Nhin nay cling c6 thé bao gdm cac canh bao thich

hop.
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YEU CAU BAO HQ

1. Hop chit c6 cong thic (I):

5
(R)nl\PO
R4 N H
N R
R3
L)
N—N

@
hodc mubi duoc dung cua no, trong do:

==== 13 lién két don hoic lién két doi;

R' va R? doc 1ap 14 H hodc halogen;

R’ doc 14p duoc chon tir: halogen, phenyl, va heteroaryl 5 dén 6 canh chtra céc
nguyén tir cacbon va 1 dén 4 nguyén tir khac loai duoc chon tir N, NR? O, va S(O)ps
trong d6 phenyl va heteroaryl di néu dugc thé bing 0 dén 3 R*,

mdi R** doc 1ap duogc chon tir: halogen, CN, -(0),,-(C;-Cg alkyl dugc thé béng
0 dén 1 R*®), C;-Cs haloalkyl, C;-Cg haloalkoxy, R*C, -OR*C, -C(=0)R°°, NR*ER?, -
C(=O)NR**R*F, -NHC(=O)R™, -S(=0),R*", -S(=0),NRER*,
-NHS(=0),(C;-C4 alkyl), va -CR**R**R?F;

R*® d6c lap duoc chon t: OH, NR°R! C,;-C, alkoxy, -C(=O)NR°R[
-S(=0),(C;-C4 alkyl), -NHC(=0)(C;-C, alkyl), va heteroxycloalkyl 5 dén 6 canh chira
céc nguyén tir cacbon va 1 dén 2 nguyén tir khac loai dugc chon tir N, NR? O, va
S(O),; trong d6 heteroxycloalkyl da néu dugc thé bing 0 dén 2 RS

mdi R*® dc 1ap dugc chon tir: C3-Cg xycloalkyl, phenyl, va di vong 4 dén 7
canh chira cac nguyén tir cacbon va 1 dén 4 nguyén tir khac loai dugc chon tir N, NR?,
0, va S(0),; trong d6 m3i gbc dugc thé bing 0 dén 2 RS,

mdi R*P doc 1ap duoc chon tir: C,-C4 alkyl va R*;
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R¥® va R*, tai mdi 1idn xuit hi¢n, doc 1ap duoc chon tu: H va
C;-C4alkyl;
mbi R*F doc 1ap duogc chon tir: H va C;-C4 alkyl dugc thé béng 0 dén 1 RY;
R* doc 14p dugc chon tir: H, halogen va C,-C,4alkyl;
R’ doc lap dugc chon tir OH va C;-C, alkyl;

mdi R* doc 1ap duge chon tir: H, -0, C;-Cy4 alkyl dugc thé biang 0 dén 1 R®, -
C(=O)H, -C(=0)(C;-C4 alkyl), -CO,(C,-Cqalkyl), C5-Cg xycloalkyl, va benzyl;

R® doc 1ap dugc chon tir: halogen, OH va C,-C, alkoxy;

mdi R° dbc lap dugc chon tu: =0, halogen, OH, C;-C; alkyl,
C,-C4 haloalkyl, C;-C,alkoxy, va C;-C4 haloalkoxy;

R® doc 1ap duge chon tir: OH va NR°RE;

R® va R, tai mdi 1&n xut hién, doc 1ap dugc chon tr: H va
CI—C4 alkyl;

mdi p doc 18p duoc chon tir 0, 1 va 2; va

m va n, tai mdi 14n xuét hién, doc 1ap dugc chon tir 0 va 1.

2. Hop chét hoic mubi dugc dung cia né theo diém 1, trong d6:

mdi R* doc lap dugc chon tir: halogen, CN, -(O)n-(C;-Cy4 alkyl dugce thé bﬁng
0 dn 1 R’®), C;-C; haloalkyl, C;-C; haloalkoxy, R*®, -C(=O)R’®, NR**R*,
-CEONR*®R*,  -S(=0),R’®,  -S(=0),NHR¥, -NHS(=0),(C;-C4; alkyl),

|
VA%

N)\(crc2 alkyl)

-0O-C5-Cg xycloalkyl, va 5

R?® doc 1ap dugc chon tir: H, -0, C;-C4 alkyl dugc thé béng 0 dén 1 R®,
-C(=0O)H, -C(=0)(C,-C4 alkyl), -CO,(C,-C,4 alkyl), va C;3-C¢xycloalkyl;

R*1a H:

m doc 1ap dugc chon tr 0 va 1; va
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nlao.

3. Hop chét hoic mudi duge dung ctia nd, theo diém 1 hodic diém 2, trong do:
R! doc 13p 1a H hoac F;
R’ 1a H; va
R’ doc 1ap dwoc chon tir: phenyl, va heteroaryl 6 canh chtra cdc nguyén tir

cacbon va 1 dn 2 nguyén tir khac loai dugc chon tir N va NR? trong d6 phenyl va
heteroaryl da néu dugc thé bing 0 dén 3 R**.

4. Hop chét hoic mubi duge dung ctia nd, theo diém bét ky trong sb cac diém tir 1
dén 3, trong do:
R’ doc 1ap duoc chon tir: phenyl, pyridyl, pyrimidyl, pyridazinyl va pyrazinyl,

trong d6 mdi gdc duoc thé bing 0 dén 3 R**.

5. Hop chét hodc mudi duge dung ciia né, theo diém bét ky trong sb cac diém tir 1

dén 4, trong do:

RGN
/\/ ’ ‘\¢\/ ! Vé, I\Na\/
3 (R%*o-2 R*Mo.2 (R*0-2
R’ d6c 1ap duogce chon tur:
6. Hop chét hoic mubi duoc dung ctia nd, theo diém bét ky trong s cac didm tir 1

dén 4, trong do:

R? doc 1ap duogc chon tur:

R%¥oy Ry (R,

-207-



27560

mdi R** doc 1ap dugc chon tir: halogen, CN, -(0),,-(C,-C, alkyl dugc thé béng
0 d&n 1 R®, C-C; haloalkyl, C;-C; haloalkoxy, -C(=O)NH,,
-C(=0)NH(C;-C4 alkyl), -C(=0)N(C;-C, alkyl),, -C(=0)N(C;-C; alkyl)(CH,),N(C;-C,
alkyl),, -CH,NHC(=0)(C;-C; alkyl), -S(=0),R’®, -S(=0),NH(C,-C, alkyl duoc thé
béng 0 dén 1 OH), -NHS(=0),(C,-C, alkyl), NH,, -NH(C,-C, alkyl), -N(C;-C, alkyl),,
Cs-Cexycloalkyl,

I, (OH) - ﬂ/\7(01-04 e ‘SiN/X
- 0-1 !
(! , ~o , I\/\(c:,-c4 alkyl)o.

| 0

Oxijv\(crc2 alkyl) g"[ﬁ ;iT\JZ/)O OJ/W\D

v v s v
N N\| l:l N
[ j [ T CrCaakyo; E j ( 3
N © s” N,
R® . Ra
va ;

R*™® doc 1ap duge chon ti: OH, NH,, NH(C;-C, alkyl), N(C;-Cy4 alkyl),,

I:>\(ha|°)o-z '
CI-C4 alkoxy, -C(=O)N(C1-C4 alkyl)z, ‘S(=O)2(C1-C4 alkyl),

wv J\:AI
O
Til ' N o
R Re

va ;
R doc 1ap dugc chon tir: C;-C,4 alkyl va 1H-piperidin-4-yl; va

mdi R* doc lap duwoc chon trr H, C-C; alkyl, -C(=O)H,
_C(=0)(C,-Cy alkyl), va -CO(C,-Cy alkyl).
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7. Hop chit hoic mudi dugc dung ciia n6, theo didm bt ky trong sé cac diém tir 1

dén 6, trong do:

|
Q va NX¥

3 (R%oz | (R*)o.2
R’ doc lap duoc chon tir: ;

mdi R** ddc 1ap dugc chon tir: halogen, CN, -(0)n-(C;-Cy alkyl duoc thé bing
0 dn 1 R®), (C-C; haloalkyl, C;-C; haloalkoxy, -C(=O)NH,,
-C(=0)NH(C,-C4 alkyl), -C(=O)N(C,-C4 alkyl),, -C(=O)N(C,-C4 alkyl)(CH2),N(C,-C4

alkyl),, -CH,NHC(=0)(C;-Cy alkyl), -S(=0),(C;-C4 alkyl), NH,, NH(C,-C, alkyl),

N(C;-Cqalkyl),, C;-Cexycloalkyl,
A\ (Cr-Cqalkylo, 5
?S‘N/\ (o) - ’,i: 7 N/S
\)/( H)o-1 ’ 3 \0 ' I\/\(CrC4 alkylg2
0 P Ao K
Sy éSN/( O/\N or N © N/\
LA o N
, R®

s A v A A v
N N. O N N\ X N
[ l [ T [ ] E j(C1'C4 alkyl)o.o [ j 3
N o . N : N ' o” s : N
Re Re R® Ra
va :

R® doc lap duoc chon tr OH, N(C-C, alkyl),, C;-Cs alkoxy,

N
N
4, ()
N7
Q/\(halo)w ' Flta

-C(=O)N(C1-C4 alkyl)z, ‘S(=O)2(C1-C4 alkyl), va

v

[Nl
N"o
Ra

;va
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mdi R* doc 1ap duwge chon tr: H, C;-C, alkyl, -C(=O)H,
-C(=0)(C;-C4 alkyl), va -CO,(C,-C, alkyl).

8. Hop chét hodc mubi duge dung ciia né, theo diém bét ky trong s céc diém tir 1

dén 7, trong do:

m&i R* doc 14p duoc chon tir: F, Cl, CHs, -CH,0H, CH,F, CHF,, CF;, CN, -
OCH3, —OCH2CH3, -OCH(CH3)2, -OCI‘EQ, -C(=O)N(CH3)2, -CHzNHC(=O)CH3,

oleMe

-S(=0),CHj3, NH,, xyclopropyl,

9. Hop chét hoic mudi duge dung ciia n, theo diém bét ky trong s cac diém tir 1

dén 8, trong d6 hop chit di néu c6 cong thirc (IA-1):

(IA-1)

hodc mudi duge dung ciia né, trong do:
R' doc lap 1a H hodc F; va

R* doc lap dwoc chon ti: F, CH;, -CH,0H, CH,F, CHF,, CF;, va
-OCHs.

10.  Hop chét theo diém 1 hoic diém 2, trong dé:

R' doc 1ap 1a H hoic F;
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R’ 1a H;
R® d6c lap 14 heteroaryl 5 canh chira cic nguyén tir cacbon va 1 dén 4 nguyén

ttr khac loai dugc chon tir N, NR?, O, va S(O),; trong d6 heteroaryl da néu dugc thé
bing 0 dén 3 R**; va

R® doc lap dugc chon ti: H, C;-C, alkyl dwoc thé bing 0 dén 1 R®
-C(=0)H, -C(=0)(C,;-C,4 alkyl), -CO,(C,-C4 alkyl), C5-Cg xycloalkyl, va benzyl.

11.  Hop chit hosic mubi dugc dung ciia nd, theo diém bét ky trong sb cac diém 1, 2

hogc 10, trong d6:

‘N‘J’\\ (RBA)O 2 J\f\\l’% (RSA)O 2 \
% N XS NGO
Ney LN) Nz 1Y
\ 7 N
R2 \ ) ~0
R? doc 1ap duoc chon tir: , R® , KN , ,
Tﬁ’\/(RaA)o-s
s

va

12.  Hop chit hoic mubi dugce dung clia nd, theo diém bét ky trong s6 cac diém tir 1

dén 11, trong do:

R'IaF.

13.  Hop chit hodc mudi dugc dung ctia nd, theo diém 1, trong d6 hop chét nay

duoc chon tir cac hop chit duoc liét ké trong bang sau dy:

Vidu# Tén IUPAC

8-(1,3-dimetyl-1H-pyrazol-5-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-

! yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

8-(2,4-dimetylpyrimidin-5-y1)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-isopropyl-3-metyl-1H-
pyrazol-4-y1)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
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N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-metoxy-4-metylpyridin-

> 3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

6 8-(6-xyclopropyl-2-metylpyridin-3-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

7 (3-(5-(((5-fl0-2,3-dihydrobenzofuran-4-yl)metyl)amino)-
[1,2,4]triazolo[4,3-c]pyrimidin-8-yl)pyridin-2-yl)metanol

g 8-(2-xyclopropyl-4-metylpyrimidin-5-yl)-N-((5-flo-2,3-dihydrobenzofuran-
4-yhmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

9 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-isopropoxy-4-
metylpyrimidin-5-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

10 3-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4 ]triazolo[4,3-
c]pyrimidin-8-yl)pyridin 1-oxit

1 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-
((dimetylamino)metyl)phenyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

12 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-(metylsulfonyl)phenyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

13 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-phenyl-| 1,2,4]triazolo[4,3-
c|pyrimidin-5-amin

14 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-(1-(pyrolidin-1-
yDetyl)phenyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

15 4-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)-N,N-dimetylbenzensulfonamit

16 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

17 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(pyridin-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

18 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-(4-metylpiperazin-1-
yDpyridin-4-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
N-(4-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4Jtriazolo[4,3-

19 A .
c]pyrimidin-8-yl)phenyl)metansulfonamit

20 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(4-metylpiperazin-1-
yDpyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

21 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-metoxypyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

2 8-(4-((dimetylamino)metyl)phenyl)-N-((2-metyl-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

3 8-(4-((dimetylamino)metyl)phenyl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

24 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1,3,5-trimetyl- 1 H-pyrazol-4-yl)-
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[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-metyl-1H-pyrazol-4-yl)-

25 [1,2,4]triazolo[4,3-c]pyrimidin-5-amin

26 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-flo-4-(metylsulfonyl)phenyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

27 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(3-(metylsulfonyl)phenyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

28 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(metylsulfonyl)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

29 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-(piperidin-4-
ylsulfonyl)phenyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

30 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1,3-dimetyl-1H-pyrazol-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

31 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-flophenyl)-[1,2,4]triazolo[4,3-
c]pyrimidin-5-amin

32 8-(2-clophenyl)-N-((2,3-dihydrobenzofuran-4-yl)metyl)-[1,2,4]triazolo[4,3-
c]pyrimidin-5-amin

33 N-(4-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)-2-flophenyl)metansulfonamit

34 2-(4-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)-1H-pyrazol-1-yl)etanol

35 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-(2-
(dimetylamino)etyl)phenyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

36 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-metyl-6-(4-metylpiperazin-1-
yDpyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

37 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-(metylsulfonyl)phenyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

38 2-(4-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4triazolo[4,3-
c]pyrimidin-8-yl)phenoxy)etanol

39 N-(2-flo-4-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-
[1,2,4]triazolo[4,3-c]pyrimidin-8-yl)phenyl)metansulfonamit

40 4-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)-N-(2-hydroxyetyl)benzensulfonamit
(4-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-

41 S . .
c]pyrimidin-8-yl)phenyl)(piperazin-1-yl)metanon

42 4-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-
c|pyrimidin-8-y1)-N,N-dimetylbenzamit

43 3-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-

c]pyrimidin-8-yl)-N,N-dimetylbenzamit
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N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(pyridin-3-yl)-

44 [1,2,4]triazolo[4,3-c]pyrimidin-5-amin

45 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(pyridin-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

46 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-(1-(pyrolidin-1-
yl)etyl)phenyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

47 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-flopyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

48 8-(6-aminopyridin-3-yl)-N-((2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

49 4-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-
c]pyrimidin-8-y1)-N,N,2-trimetylbenzamit

50 8-(4-clopyridin-3-yl)-N-((2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

51 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(pyrimidin-5-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

59 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-metylpyridin-3-yl)-
[1,24]triazolo[4,3-c]pyrimidin-5-amin

53 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(2-
(dimetylamino)etyl)pyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

54 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-metoxypyrimidin-5-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

55 4-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-
c]pyrimidin-8-y1)-N,N-dimetylbenzamit

56 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(metylsulfonyl)pyridin-
3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

57 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

53 8-(6-amino-4-flopyridin-3-yl)-N-((2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

59 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(3,5-dimetylisoxazol-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

60 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-metylpyrimidin-5-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

61 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(dimetylamino)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

62 5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)picolinonitril

63 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-etoxypyridin-3-yl)-
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[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1,5-dimetyl-1H-pyrazol-4-yl)-

64 [1,2,4]triazolo[4,3-c]pyrimidin-5-amin

65 8-(6-xyclopropylpyridin-3-y1)-N-((2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

66 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-(2-metoxyetyl)-3,5-dimetyl-
1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

67 2-(4-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)-3,5-dimetyl-1H-pyrazol-1-yl)etanol

68 (5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)pyridin-2-yl)(morpholino)metanon

69 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-morpholinopyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

70 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-metyl-6-
(metylsulfonyl)pyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

71 8-(3,5-dimetylisoxazol-4-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
(4-(5-(((5-fl0-2,3-dihydrobenzofuran-4-yl)metyl)amino)-

72 [1,2,4]triazolo[4,3-c]pyrimidin-8-yl)phenyl)(4-metylpiperazin-1-
yl)metanon

73 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-metyl-6-morpholinopyridin-3-
yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

74 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(2,6-
dimetylmorpholino)pyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

75 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-(2-
(metylsulfonyl)etoxy)phenyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

76 8-(4-aminopyridin-3-yl)-N-((2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

77 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-(piperazin-1-yl)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

78 8-(6-(diflometoxy)pyridin-3-yl)-N-((2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

79 5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)-N-metylpicolinamit

20 (5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4 ]triazolo[4,3-
c]pyrimidin-8-yl)pyridin-2-yl)(pyrolidin-1-yl)metanon

31 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-thiomorpholinopyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

27 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-isopropyl-3-metyl-1H-

pyrazol-4-yl)-[1,2 4]triazolo[4,3-c]pyrimidin-5-amin

-215-




27560

N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(metoxymetyl)-5-

83 metylpyridin-3-y1)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
1-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)Jamino)-[1,2,4]triazolo[4,3-

84 N gy
c]pyrimidin-8-yl)pyridin-2-yl)etanol

85 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-flopyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

36 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(2-metoxyetyl)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
1-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-

87 N s e R
c¢]pyrimidin-8-yl)pyridin-3-yl)pyrolidin-2-on

38 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-(dimetylamino)pyrimidin-5-
yD)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

29 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(3-(2-
(dimetylamino)etyl)phenyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

90 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-(4,4-dimetyl-4,5-
dihydrooxazol-2-yl)pyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

91 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-thiomorpholinopyridin-
3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

90 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-morpholinopyridin-3-
yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

93 5-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)picolinonitril

94 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-flophenyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

95 5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)-N,N-dimetylpicolinamit

96 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(2-metylpyrolidin-1-
yDpyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

97 metyl 4-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)Jamino)-
[1,2,4]triazolo[4,3-c]pyrimidin-8-yl)pyridin-2-yl)piperazin-1-carboxylat
N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-(3-

98 (metylsulfonyl)propoxy)pyridin-3-yl)[1,2,4]triazolo[4,3-c]pyrimidin-5-
amin
2-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-

99 NP .
c]pyrimidin-8-yl)pyridin-2-yl)propan-2-ol

100 8-(6-(2-(3,3-diflopyrolidin-1-yl)etyl)pyridin-3-yl)-N-((2,3-
dihydrobenzofuran-4-yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

101 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(4,4-dimetyl-4,5-

dihydrooxazol-2-yl)pyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
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5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-

102 ¢]pyrimidin-8-y1)-N-(2-(dimetylamino)etyl)-N-metylpicolinamit

103 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-metyl-6-(pyrolidin-1-
yl)pyridin-3-y1)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
4-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-

104 NP o 1 . .
c|pyrimidin-8-yl)pyridin-2-yl)piperazin-2-on

105 4-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)-3-metylpyridin-2-yl)piperazin-2-on

106 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-(2-
(metylsulfonyl)etoxy)pyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

107 4-(2-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)pyridin-2-yl)etyl)piperazin-1-carbaldehyt

108 1-(4-(2-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)Jamino)-
[1,2,4]triazolo[4,3-c]pyrimidin-8-yl)pyridin-2-yl)etyl)piperazin-1-yl)etanon
4-(2-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-

109 N " 1 . .
c]pyrimidin-8-yl)pyridin-2-yl)etyl)piperazin-2-on
2-(4-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-

110 N - . .
c]pyrimidin-8-yl)pyridin-2-yl)piperazin-1-yl)etanol

111 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-flo-6-(metylamino)pyridin-3-
yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

112 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(dimetylamino)-4-flopyridin-
3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

113 4-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)pyridin-2-yl)-1,4-diazepan-1-carbaldehyt

114 5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)-N-etylpicolinamit

115 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-flopyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

116 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-metylpyridin-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

117 3-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)pyridin-2-yl)oxazolidin-2-on

118 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

119 8-(6-xyclopropylpyridin-3-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

120 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-morpholinopyridin-4-
yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

121 2-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-
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c]pyrimidin-8-yl)benzonitril

2-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4 ]triazolo[4,3-

122 c]pyrimidin-8-yl)benzamit

123 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

124 8-(4-clopyridin-3-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
1-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-

125 NP oy . .
c]pyrimidin-8-yl)pyridin-2-yl)piperazin-2-on

126 1-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)pyridin-2-yl)azetidin-3-ol

127 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-metyl-6-
(metylsulfonyl)pyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

128 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-metyl-4-
(metylsulfonyl)phenyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

129 (5-(5-(((5-fl0-2,3-dihydrobenzofuran-4-yl)metyl)amino)-
[1,2,4]triazolo[4,3-c]pyrimidin-8-yl)pyridin-2-yl)(pyrolidin-1-yl)metanon
(5-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-

130 [1,2,4]triazolo[4,3-c]pyrimidin-8-yl)-4-metylpyridin-2-yl)(pyrolidin-1-
yl)metanon

131 5-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-
c]pyrimidin-8-yl)-N,N,4-trimetylpicolinamit

132 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(1,3,5-trimetyl- 1H-pyrazol-
4-y1)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
4-((5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4 |triazolo[4,3-

133 S 1 . :
c]pyrimidin-8-yl)pyridin-2-yl)metyl)piperazin-2-on

134 4-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4 triazolo[4,3-
c]pyrimidin-8-yl)pyridin-2-yl)piperazin-1-carbaldehyt

135 3-(5-(5-(((2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4 Jtriazolo[4,3-
c]pyrimidin-8-yl)pyridin-2-yl)-N,N-dimetylpropanamit

136 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-(triflometyl)pyridin-3-
yD)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

137 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-(metoxymetyl)-6-
metylpyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

138 8-(4-clo-6-metoxypyridin-3-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

139 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-metyl-6-
(metylsulfonyl)pyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

140 5-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4 ]triazolo[4,3-

c]pyrimidin-8-yl)-N,N-dimetylpicolinamit
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N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-metoxypyridin-3-yl)-

141 [1,2,4]triazolo[4,3-c]pyrimidin-5-amin

142 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-metoxypyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

143 8-(1-etyl-1H-pyrazol-5-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

144 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-isopropyl-1H-pyrazol-5-
yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

145 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-metoxypyridin-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

146 8-(2,4-diclophenyl)-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

147 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-metyl-1H-pyrazol-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

148 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-isopropyl-3-
(triflometyl)-1H-pyrazol-4-yl)-[ 1,2 4]triazolo[4,3-c]pyrimidin-5-amin

149 8-(1-xyclopropyl-1H-pyrazol-4-yl)-N-((2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

150 8-(1-xyclopropyl-1H-pyrazol-4-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

151 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-isopropyl-3,5-dimetyl-
1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

152 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-metyl-1H-pyrazol-5-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

153 N-((2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-isopropyl-3,5-dimetyl-1H-
pyrazol-4-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

154 8-(6-(diflometyl)pyridin-3-yl)-N-((2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

155 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-metoxy-2-metylpyridin-
3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

156 8-(6-amino-2-metylpyridin-3-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

157 8-(2-clo-4-flophenyl)-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

158 2-(4-(5-(((5-f10-2,3-dihydrobenzofuran-4-yl)metyl)Jamino)-
[1,2,4]triazolo[4,3-c]pyrimidin-8-yl)-3,5-dimetyl-1H-pyrazol-1-yl)etanol

159 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-(2-metoxyetyl)-3,5-
dimetyl-1H-pyrazol-4-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

160 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-(triflometyl)pyridin-3-

-219-




27560

y)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-flo-6-metoxypyridin-3-

161 yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

162 8-(3-clopyridin-4-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

163 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(3-metylpyridin-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

164 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(6-flo-2-metylpyridin-3-
y1)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

165 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-flo-2-metylphenyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

166 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-(triflometyl)pyridin-3-
yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

167 8-(2,6-dimetylpyridin-3-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

168 8-(2-(diflometyl)pyridin-3-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

169 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-metyl-1H-pyrazol-5-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

170 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-metyl-3-(triflometyl)-
1H-pyrazol-4-yl)-[1,2.4]triazolo[4,3-c]pyrimidin-5-amin

171 N-((5-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-
[1,2,4]triazolo[4,3-c]pyrimidin-8-yl)pyridin-2-yl)metyl)axetamit

172 8-(1,5-dimetyl-1H-pyrazol-4-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

173 8-(6-xyclopropyl-4-metylpyridin-3-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

174 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-metoxypyrimidin-5-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

175 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-metoxy-4-
metylpyrimidin-5-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

176 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-metylpyrimidin-5-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

177 8-(2,3-dimetylpyridin-4-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
4-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-[1,2,4]triazolo[4,3-

178 Y .
c]pyrimidin-8-yl)-3-metylbenzonitril

179 8-(1-xyclopropyl-3,5-dimetyl-1H-pyrazol-4-yl)-N-((5-flo-2,3-

dihydrobenzofuran-4-yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
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N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-flo-3-metylpyridin-4-

180 yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

181 8-(2-(diflometyl)-3-metylpyridin-4-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

182 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-(flometyl)-3-
metylpyridin-4-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

183 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-flo-5-metylpyridin-4-
yD)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

184 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-metyl-2-
(triflometyl)pyridin-4-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

185 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-(triflometyl)pyridin-4-
yD)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
(2R)-1-(4-(5-(((5-fl0-2,3-dihydrobenzofuran-4-yl)metyl)amino)-

186 [1,2,4]triazolo[4,3-c]pyrimidin-8-yl)-3,5-dimetyl-1H-pyrazol-1-yl)propan-
2-ol
(2S)-1-(4-(5-(((5-f10-2,3-dihydrobenzofuran-4-yl)metyl)amino)-

187 [1,2,4]triazolo[4,3-c]pyrimidin-8-yl)-3,5-dimetyl-1H-pyrazol-1-yl)propan-
2-ol

138 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(1-isopropyl-5-metyl-1H-
pyrazol-4-yl)-[1,2 4]triazolo[4,3-c]pyrimidin-5-amin

189 2-(4-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-
[1,2,4]triazolo[4,3-c|pyrimidin-8-yl)-5-metyl-1H-pyrazol-1-yl)etanol

190 2-(4-(5-(((5-fl0-2,3-dihydrobenzofuran-4-yl)metyl)amino)-
[1,2,4]triazolo[4,3-c]pyrimidin-8-yl)-3-metyl-1H-pyrazol-1-yl)etanol

191 8-(4-(diflometyl)pyrimidin-5-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2.4]triazolo[4,3-c]pyrimidin-5-amin

192 8-(1-xyclopropyl-1H-pyrazol-5-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

193 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-(flometyl)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

194 8-(2,5-dimetylpyridin-4-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin o

195 8-(1,3-dimetyl-1H-pyrazol-4-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

196 8-(6-etoxy-4-metylpyridin-3-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

197 8-(6-(diflometoxy)-4-metylpyridin-3-yl)-N-((5-flo-2,3-dihydrobenzofuran-
4-yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

198 8-(2-(diflometyl)-5-metylpyridin-4-y1)-N-((5-flo-2,3-dihydrobenzofuran-4-

yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
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5-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-

199 c]pyrimidin-8-yl)-N,N,6-trimetylpicolinamit

200 8-(3-(diflometyl)-1-metyl-1H-pyrazol-4-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

201 8-(2-(diflometyl)-6-metylpyridin-3-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

200 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(pyridazin-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

203 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-7-metyl-8-(2-metylpyridin-3-
yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
3-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-[ 1,2,4]triazolo[4,3-

204 S o - .
c]pyrimidin-8-yl)-2-metylpyridin 1-oxit

205 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(pyrazin-2-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

206 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(pyrimidin-5-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

207 N-((5-flobenzofuran-4-yl)metyl)-8-(2-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

208 N-(benzofuran-4-ylmetyl)-8-(4-((dimetylamino)metyl)phenyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

209 N-(benzofuran-4-ylmetyl)-8-(4-(4-metylpiperazin-1-yl)phenyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

210 N-(benzofuran-4-ylmetyl)-8-(4-(1-(pyrolidin-1-yl)etyl)phenyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

211 N-(benzofuran-4-ylmetyl)-8-(6-(4-metylpiperazin-1-yl)pyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

212 N-(benzofuran-4-ylmetyl)-8-(2-(4-metylpiperazin-1-yl)pyridin-4-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

213 N-(benzofuran-4-ylmetyl)-8-(pyridin-3-yl)-[ 1,2,4]triazolo[4,3-c]pyrimidin-
5-amin

214 N-(benzofuran-4-ylmetyl)-8-(4-(metylsulfonyl)phenyl)-[1,2,4]triazolo[4,3-
c]pyrimidin-5-amin

215 N-(benzofuran-4-ylmetyl)-8-(4-(isopropylsulfonyl)phenyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin
(4-(5-((benzofuran-4-ylmetyl)amino)-[1,2,4]triazolo[4,3-c]pyrimidin-8-

216 - 1
yl)phenyl)(pyrolidin-1-yl)metanon

217 N-(benzofuran-4-ylmetyl)-8-phenyl-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

218 N-(benzofuran-4-ylmetyl)-8-(pyridin-4-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-

5-amin
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8-(4-((dimetylamino)metyl)phenyl)-N-((5-flobenzofuran-4-yl)metyl)-

219 [1,2,4]triazolo[4,3-c]pyrimidin-5-amin

290 N-(benzofuran-4-ylmetyl)-8-(4-((1-metylpiperidin-4-yl)sulfonyl)phenyl)-
[1,2.,4]triazolo[4,3-c]pyrimidin-5-amin

291 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(pyrimidin-5-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

299 8-(4,6-dimetylpyridin-3-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

293 8-(6-((dimetylamino)metyl)-2-metylpyridin-3-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

224 8-(6-etyl-4-metylpyridin-3-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

295 8-(2-xyclopropoxy-4-metylpyrimidin-5-yl)-N-((5-flo-2,3-
dihydrobenzofuran-4-yl)metyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

296 8-(2-etoxy-4-metylpyrimidin-5-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

297 (4-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)amino)-
[1,2,4]triazolo[4,3-c]pyrimidin-8-yl)-1-metyl-1H-pyrazol-5-yl)metanol

298 8-(2-clo-5-metylpyridin-4-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

299 8-(6-etyl-2-metylpyridin-3-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

230 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(2-metoxy-3-metylpyridin-
4-yl)-[1,2 4]triazolo[4,3-c]pyrimidin-5-amin

231 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(pyridin-2-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

232 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(5-metylpyridin-3-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

233 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(4-metyl-1H-imidazol-1-
y)-[1,2.4]triazolo[4,3-c]pyrimidin-5-amin

234 (5-(5-(((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)Jamino)-
[1,2,4]triazolo[4,3-c]pyrimidin-8-yl)pyridin-2-yl)metanol

235 8-flo-N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-[ 1,2,4]triazolo[4,3-
c]pyrimidin-5-amin

236 8-(2,4-dimetyl-1H-imidazol-1-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

237 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(1H-pyrazol-1-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

238 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(3-metyl-1H-1,2,4-triazol-
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1-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

239 [1,2,4]triazolo[4,3-c]pyrimidin-5-amin

240 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(1H-imidazol-1-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

241 N-((5-flo-2,3-dihydrobenzofuran-4-yl)metyl)-8-(1H-1,2,4-triazol-1-yl)-
[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

249 5-flo-4-(((8-(2-metylpyridin-3-yl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-
yl)amino)metyl)-2,3-dihydrobenzofuran-3-ol

243 5-flo-4-(((8-(2-(hydroxymetyl)pyridin-3-yl)-[ 1,2,4]triazolo[4,3-
c]pyrimidin-5-yl)amino)metyl)-2,3-dihydrobenzofuran-3-ol

244 3-(5-(((5-flo-3-hydroxy-2,3-dihydrobenzofuran-4-yl)metyl )amino)-
[1,2,4]triazolo[4,3-c]pyrimidin-8-yl)-2-metylpyridin 1-oxit

245 8-(1,2-dimetyl-1H-imidazol-5-yl)-N-((5-flo-2,3-dihydrobenzofuran-4-
yDmetyl)-[1,2,4]triazolo[4,3-c]pyrimidin-5-amin

14.  Hop chét theo diém 1, trong d6 hop chét nay dugc chon tir:

] %2

~ Z N—-N

hodac muoi dugc dung ctia nd.

15. Hop chét theo diém 1, trong d6 hop chit nay la:
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hodc mudi dugc dung ctia no.

16. Duoc phém chira mot hodc nhiéu chét mang dugc dung va hgp chét hoic mudi

dugc dung ctia né, theo diém bat ky trong sé cac diém tir 1 dén 15.

17.  Duogc phém theo diém 16, trong dé dugc phém ndy con chira it nhit mot chét
didu tri bénh bd sung, trong do it nhét mot chat didu tri bénh bd sung da néu dugc
chon tlr chit chdng ung thu, chat diéu bién mién dich, chét chéng di tmg, chit chéng

ndn, thuoc gidm dau, chat bao vé té bao khac.

18.  Hop chit:

hodc mubi dugc dung cta no, dé st dung trong tri li€u, trong do tri li€u nay la didu tri
bénh hoic rdi loan trung gian bdi EED va/hoac PRC2 va bénh hoac rbi loan nay duoc
chon tir u lympho té bao B 16n lan téa, u lympho thé nang, cac bénh u lympho khac,
bénh bach céu, bénh da u tiy, bénh u trung biéu mé, bénh ung thu da day, u hinh que
ac tinh, bénh ung thu biéu mo t€ bao gan, bénh ung thu tuyén tién 1iét, bénh ung thu
biéu m6 vi, bénh ung thu dudng mat va tii mat, bénh ung thu biéu mé bang quang, u
ndo bao gdm u nguyén bao than kinh, u bao soi thin kinh, u thin kinh dém, u nguyén
bao dém va u bao hinh sao, bénh ung thu cb tur cung, bénh ung thu rudt két, u hic td,
bénh ung thu ndi mac tir cung, bénh ung thu thuc quan, bénh ung thu ddu va cb, bénh

ung thu phéi, bénh ung thu biéu mé vom hong, bénh ung thu budng trimg, bénh ung
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thu tuyén tuy, bénh ung thu biéu mé t& bao than, bénh ung thu tryc trang, bénh ung

thu tuyén gidp, u tuyén cén gidp, u ti cung, va sacom md mém.

19. T hop ctia hop chat hoic mudi duge dung cta né, theo didm bat ky trong sb cac
diém tir 1 dén 15 va it nh4t mot chat diéu trj bd sung, trong d6 chét diéu tri bd sung
ndy duoc chon tir chit chéng ung thu, cht didu bién mién dich, chét chéng di ung,

chat chong non, chat giam dau, hodc chat bao vé t€ bao.
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