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¥ ouge veEaveud dEvlels fEA|, olo] o]4dAl E olo] ofHoz Hg/lsE @, ol
Az 9ol REAROR ekt oF Bl A% dY wE Amg ooty mAmel B Aol

MEF7)(cell cycle)E TER 24 9 EAHE BHo2A FAFEG (nitosis) A A &4 DNAS BF
71 913 AHE SEgoeE  fFHAl HA(genomic integrity)& ZFEIAE s GI-S #e](GL-S
transition)®} G2-M o] (G2-M transition) SolAel 2] TH-(checkpoint)ES 7FAaL Yr}. P53 G1-S &
#(G1-S checkpoint)2] A wmA =z p212] dS FE3Fe] DNA EHA] Aol AEF7] AA(cell cycle
arrest)7} dojubA ok, I p53e Ato]ZF--olFEA J|uolAl 1 (cyclin-dependent kinase 1, CDK1 E&
CDC2)9}F AFo]&™ B(cyclin B)E Asfisle] G2-M & (G2-M checkpoint)9] ZHex #ojsic}. A G2-M
(G2-M checkpoint)ol A= CDK1, AFe]E% B(cyclin B), Z8al = & Alol9] E&A (complex)7} FA4 %<l
S sl=d AstE CDK1-Ao]E9 B E3HA (CDK1-cyclin B complex)¥E §AMEE 2 (mitotic entry)<
3l CDK19] <143} (phosphorylation): CDK1-Alo]E% B 834 (CDK1-cyclin B complex) AL A 3|
24 fAREE F9)S oAlstEr 1 gL o 9AR o] Folxitt. WA Weele] (DK19] Y15 91AE 14bs}atal
o]o] MYT1(myelin transcription factor 1)©] CDK1¢] T14 XE <QAtgsitt. w2 3 A3lEelolA
(phosphatase) 2] ¥Z<l (DC25(cell division cycle 25 homologs): CDK1S ©-el4F3}(dephosphorylation)dto
24 (DK1& @A3FA71tk.  (Biochimica et Biophysica Acta 2013, 1836, 227-235; Trends in
Pharmacological Sciences 2016, 37, 872-831)

i

oo e 1Q
o g wet M1 or

Weeld W AlZolA A= e=d 5 3]
checkpoint)ell A &A1 A ¢l o33+S 3h= ph3el]l Ado] Y= 4 (mitosis) Fol] DNA &4 &
T-(DNA damage repair)Z 98] G2-M BF(G2-M checkpoint)ol o]&&tA ©dk. 2@ A$ G2-M BE(G2-M
checkpoint)®] #AAIA ¢l Z=HAQ WeelS AsTo=ZH CDKI-Ato]ZH B E3HA(CDK1-cyclin B complex) & &
Q37 G2 AR (G2 arrest) S FalTd = Ja E4E DNASE B3 GAES FAHE D (mitosis) SAIZ WY
AL oM MIEAES F528 4 JS ZAoltl. (Biochimica et Biophysica Acta 2013, 1836, 227-235)
T3, Weeld CDK1 ¥4t oluz}l, <hslypdol = 3|2=E (histone) H2BQ] Y37 ®7|E <litagozn F7] 7
o xe] d]2=E HAM(histone transcription)& AAFEEHA A EAE 71533 e XA, Weel siRNA
EE Weel AdNAl MK-17755 Ao 2H | Qitste] Ad7E 3~E A @43le FEFS TH3ATH
(Nature Structural and Molecular Biology 2012, 19, 930-937). ©o]&3F WHAES HlEO 2 Weeld FAIEL
FA7](mitosis gatekeeper) Wk ofyz} A MA HA| FAAFA(chromatin synthesis surveyor)e] 7]5% EA ol
F&&to] vra] A th(Trends in Genetics 2013, 29, 394-402). AAZ, Weel2 ¥, Hwkel, IR 83 3t
o} SoA g sto] #AEATH(Cancer Cell 2010, 18, 244-257; Breast Cancer Research and Treatment
2010, 122, 347-357; PLoS One 2012, 7, e38254; Hepatology 2003, 37, 534-543). Weel®] zpir&ol <k 3]~
B Aol &443E Gate], L shRelA AR Al wolste thFet sk A (oncogene) o] Aol
S7ete] hatE & Aotk (Trends in Genetics 2013, 29, 394-402). 3, hA|EoA] ¥l olyje}, Weel
A o] wkg S=gto] fFbeb=7) A E(breast cancer stem cell)olAE A5dlo] WA=, o] Weelo]
o= #JekS dAlE] = (Oncologist 2011, 16, 966-979). T3, GAE7} 71X aL
Aot S AMEele A mHHel A1 Al eko] Fa givk. Al A
AEe] AEZEF7] BES Xt ol wal 1A Blgranzyme-B)oll <3
= AE AMdel AFAdE ZEA Hlh. olgd Al A g WAA Aol Weel 71HHA]
AA] os FHE 4 gon WIME 93 FUdaNE 2At}h (Oncoimmunology. 2018, 7,
€1488359) .

agsih. G1-S I (G1-S

r

d

w2}A] Weel #3fA](Weel inhibitor)®F DNA <=4 =2 (DNA damaging agent), WHIUEA 2 %A X854 S

Z3steE 3tet e 2 WALAd (radiation) 89 HEE 2L oW (anti-cancer therapy)d] 7S 9
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]
[0117]

[0118]

[0119]

[0120]

[0121]

ZIHSd 10-2022-0081171

setzeseng dEcslels fEA HFe] Axwy

Bowge sy wed 1o vebd ulsh e vesEverd dEckrtols R4 siEel AxEe AT

(A-1) 3eh2] 29 33HES 1573 (protecting) WHEAIA HE7](PG)7F =¥ §3h
39] SIFES Azt 9l
(A-2) 371 @A A-101A Al 3}k 39 shheS 518 49 e 3} whgAA 518 59 SgEs Ax
3k ©HA;
(A-3) Z&7] @A A-2014 Alxd 3heky 59 59ta
SES AlFstE B

2

| 3t 2R 573} (deprotecting) ¥HeS E3 3482] 69

(A-4) 737] ©A A-3ollA Az=¥ 8}e2] 69 315Ed g At WS Fa 3 79 SFES Axde o
A, =

(A-5) 7371 &A A-4olA Azd 38k 7] sgh=ol sl R-NLE o]&3 A& vhgS Faf 3heh 19 3¢

23 Azshs WA TPk AeEnaue AEelvlols fuAl, olgl oA wiz olg] @el Ax
HE ATt
[WF-S-2] 1]
0.0 9.0
Br\TN\ S‘NH; Elt\ﬁ;l\l/\\_‘rs\ NH-PG
= (A-1) =
2 3
o
Nrﬁ){n /~ o
5NN S {_N--/_
4 - SsTN TN
(A-2) 7N NHre
e
g
B
L { i
joeta S0 e e
. e g W RNH: | N
L T g N N, & P o
(A-3) {: }'u.-si‘oL (A-4) (sl (A-5) ¢ ——e}“‘?;o'
« @ g ® 1 °

71w Al A, A7 RE AR shek 104 Aodh wiel gow, ofstolA E el mtE AxHes ¢
A

= o ‘iﬂr% ol ‘474] A-12 SDEAEQ ssh2] 29 setE ofvl B3 7]E EYste] 5k 49 stES
A s ©A W BE7)= HE-FEAIFR D] (tert-Butyloxycarbonyl, BOC), 7FE2R
iR (Carbobenzyloxy, Cbz), oAl E (Acetyl, Ac), -EFAd IS 7FEE (9-
Fluorenylmethyloxycarbonyl, Fmoc), #WZ< (Benzoyl, Bz), W& (Benzyl, Bn), 7Hi}d|o]E(Carbamate), p-H5
Al (p-Methoxybenzyl , P)MB), 3,4~ 5 A4l A (3,4-Dimethoxybenzyl , DMPM) , p-HEA #E (p-
Methoxyphenyl, PMP), B2 (Tosyl, Ts) ¥ ETZFZZE ZZZ X Z W o]E(trichloroethyl chloroformate,
Troc) ¢ & AoH, v AlE B E-F5AI7FEE 7] (tert-Butyloxycarbonyl, Boc)¥  UT}.

A7) dbgLe F7)318 FokolA EAAHow dy dejA Qo (Protective Groups in Organic Synthesis,

Third Edition, John Wiley & Sons, Inc.), Al¢F, ¥t &, db& 2% Hb§ A|F 59 vk 2d2 W&
APZEHD 58 1Hste] 448 493 4 Q).

Az, A7) sk 29 FFES Lujel to]FEZEHEH(DCM)o] Hola tol-t-FE tlolFtEH Yo E

(Boc0), 4-thojvdolr] =3 2T (DMAP), ¥ EgtolddolvI(TEA) & 718+ Boc71E =Y 4 AT,
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[0123]

[0124]

[0125]

[0126]

[0128]

[0129]

[0130]

[0131]

[0133]

[0134]

[0135]

[0136]

[0137]
[0138]

[0139]

[0140]

[0141]

[0143]

SIHS31 10-2022-0081171

(24 A-2)

2 odbhgel] wE AV gA A28 A7) GA A-lollA AzE e 39 FFES doldd, =, 9] 2 H
7] gujslol A 384 49 &3FE(ACS Chemical Biology 2016, 11, 921-930¢] 7|&¥ W oz &8k 49 3}
JES ARSI WSAA 33H 59| IFES AR AR, AV G A-29] WSS Aol Wrgow
TR del wkgeltt

E9, e vl ol daltiolo T (D) T 2-& Tolofulg A8e 4 glod @k wEE shuvelE
e SO E(RPO) & ST glom, 47 f7] Sul 1 4-thelgak m o)

A A-3v= 7] ©A A-26lA AlzE glEa] 59 REVI(PG)E AASA seha 69 3%

A7) Bgo §7)3818 Hopoa] EAH oz gz d#HA dom(Protective Groups in Organic Synthesis,
F, WkE- e 25, ¥bE AF o] Wb 22 RS E

o oAl

A, AQEA 5 ndst] A48 Aud 5 )

Adg =, A7) 382 59 eSS gui¢l tho)|FZ 2 (DOl Holi Ao R Eglo]ZF 0 2ol EAL(TFA)
& 7tete] BEI(PG)E AAT 4 Ur).

= PR
Press), A%, ®kg &uf, wke 2=, wke ARF o W 2dL weEd, AHdEd T8 adste] HAs

Aenst 2= o)t}

w2 S

A2, 47 3t 69 FFES &l tolFZRU (DO Holil AR vEl-FZEZHGA Mz
(mCPBA) & 7}t Amtel=g HE0 R Was 4 Q).

(&A A-5)

e
e
o
2
=)
i
ox
N
oy
p)
T
(@a]
rr
ox
N,
oy
p)
1
>
2
>
2

N
(i
ot
%
1
3
2
)
%
0
=z,
l\:::E
s
o,
oo
o
rlet
rD:,
olo
tlo
ol
o)

47 g §718he ool A BAAoR del Geld Qow, Aok, wg §u, g L, W A7t B
W zAe WeEA, A4 5 nes A48 498 F vk,
e, 47] B 78] SFRES §ulel 2-Fekgo] olm RN, L Eehol B O obAEAHIFNE Fhsta

o q ol glolA, whra s ez sy ¥ wmel A 1
WA Al 220 AEPES B 5 AL, ol2FE AY Fokel FAAT B FAY 4 At WA EE 4
o W B dde) Azl e
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=Pk

dole 2AHE, o9 &%= g o]F of

£ X84y

B wgo vaEeyend HdEotuiole f=A) 33

[0145]

]

FE R ERCERE R

EEES

L
o

[0146]

)
5
o
X
el

=

B!

b AR oRE o

J v 48

3} A]
=

Aoz Weel

[<S]
o]

el
o=

3}
=

[0147]

[0148]

o))

23]

Hlo

B

A

= el A

L

185

[

HEolol = FEA ]

[0149]

vhe} 2}

ol gof, diol

i

ol

AA,

o

o=

=

3} A]

& WEE1

3]

ofef ¢

1o}

ko)
pid

o]

=

=

£ 99

2rE

[0150]

"

=13
=

2
5

[0151]

=

sol, A v, )

=

=

ATt

AL TR0 (o]
P a2

= O

[

Ak, webA,
Z ]
ha

o~
T

g_
SERE

BA = A A 8
of wket A Fo

F g,

Remington's Pharmaceutical Science(Z<-3), Mack Publishing Company, Easton PA o 7HA] % o]

3}
Al E

3]
1

H

o,

L

o]

TC

A, A

=

=

e}

R

3 A]

=

Akl met kAT, @izl o4

AEE B
=1
=

Ll
saol A8 e Al sk o

A, A, AE

I

A

15
3] 4
-
s ml

o
Tl

i

9
g2z, UER ARAMEAEEE B/EE Fnd2eds

FH, Fold=

gl

[0154]

]|

2325l A Eollol

tol 7] shabd 19 et

t71 918

S

olm, HFT Fo& AFem A}

[0156]

olgez A

~
K
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el
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kel

A A WEate] Fold
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RLN
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718 9]

[0157]

¢

=
=

A o

S

|2A =2 Fo

TR

g0l

FAA el ]3]

L
L

H, ol

)

o

N

DS

.
)

_]

3

IRe

G

A7k 70 kgl

=)
1-500 mg/dol™, 9JA} = ALY

5+

itk e Fol

s
a

L

L

HAI

o]

2} z]
-1

)=

2ol ue 2ebd

ok
=k

p
L

A
o % 0.1-1,000 mg/QDolH, u}

&

]
&

]

FEEEERCERE R

SEES
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23]
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R
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L=

A

[e]
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=

2 ZAlel HA

1o

A

EEEEERSERERY
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=

wge 47 e

B
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SHAl=,

g Aga.
EEEE

[0162]

[0161]

FA RE, €43] (cure)

3]

ol

olF YA F
o] DNA YA

=
=

3 F2E 7o)

AF3

[e]

3} 5

=
==
=

ReA

=
Z~ytulo] = (Cyclophosphamide) ,

o
(Ifosfamide), W& (Melphalan), EZH52 (Chlorambucil), E] L E|I}(Thiotepa), LEHET

3L
i

ALE
2}l (Carboplatin),

hyA
s i

2 4718 Atolell 719

s

i

=

T

ksl
T

A

o] DNAEAe L&
=)

(Oxaliplatin), "lZ=2# €7 (Mechlorethamine, nitrogen mustard), Alo]Z=

Fu

2

o

A A

=]
RLN

v
s i

of ojEsiA 4%

Al

uh2} DNASH RNA®] 4 42l F& (Purine)3} 32w ™ (Pyrimidine) ] A%
2ZZ¥ (Cisplatin),

Skod DNA

l:l]—(_D

k<)

L

Fu

A s}A

1

=

DNA #H A
(e}

oAl =
371

fo 1 abg

=

o

1
W

=
o.
3 2~3jujo]
(Altretamine),

Ao 5o

How A
Hup o A

KX
=
o]

[0164]
[0165]

!
s

=

BCNU) ,

FH-2~¥ (Carmust ine,

B4 (Busulfan),

274813 (Procarbazine)

hyA

6-E] .ol (6-
7HA A e

2-Z 2 2] AJo} | 1Al (2-Chlorodeoxyadenosine) ,

& o,

_]
E]=m}o] Al (Dactinomycin), =ZAFH]Al(Doxorubicin), TH-%=F4H]Al(Daunorubicin),

A

gH =

i

kel
pid

Ko, ol %
6-H 27 EF ¥ (6-Mercaptopurine),
5-EF 224 (5-Fluorouracil),

o=
T

o =
%O
— 21 —

=o)
o}~ 32} 7] U A (Asparaginase), W EZH A = (Pemetrexed)

) 2 m}o] Al (Bleomycin)
#HE2~E}el (Pentostatin),

2 (Azathioprine),

i=|
=

L

-
2

HEE A o] E (Methotrexate),
(Capecitabine), AFolE}ghdl(Cytarabine), O}FAFAIElW (Azacitidine), A AJEFHI(Gemcitabine),

t}7}u}A (Dacarbazine, DTIC)

FA|

[e]

ko)

|

ul
obAe) <.

SRl

371

)

El3
#H o] E(Fludarabine phosphate),

(Lomustine, CCNU)

wlo] Erto] Al (Mitomycin),
Thioguanine),
o}(Hydroxyurea),

TC

a-

[0166]
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o}n| = FFEH Bl 1] = (Aminoglutethimide)

wlo] £ ¢l (Mitotane),
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[0180]

[0181]

[0182]

[0184]

[0185]

[0186]

[0187]

[0189]

[0190]

[0191]

[0193]

[0194]

ZIHSd 10-2022-0081171

AELAF7) 24 D FB/AE 2% oA B B G 44 Aolg AT & dovl, FHE v
AL AL wol Jejel o il Aol Y wE Agel F83 AgE + Ak

E9 B owg] e deEasduy dEelrlels fEAL 83 GuAl, WY FUA L BH ADA 5
Sota mi A el WS Bol o wel Anel o wx Asel §850 AsE 4 Ak,

©, 87 AAels B dAss Ad B, 1 a5 gige] 5] AAde] @45E e o,

<AAd 1> 6-(2-¥¢E-6-((4-(4-WEHH 2 -1-d) ¥ d ) opr]| = )-3-54-2,3-T}o| =2 -y FE 2 [3,4-d] ¥
Zud-1-9) ¥ g d-2-4 Folulo)| = (6-(2-al lyl-6-((4-(4-methylpiperazin-1-y1)phenyl )amino)-3-oxo-2, 3-
dihydro-1H-pyrazolol[3,4-d]pyrimidin-1-y1)pyridin-2-sul fonamide) 2] A=

94 1 28 (- 2ryad-2-e)A¥d)jl=ntd o] E (t-butyl ((6-bromopyridin-2-
vl)sulfonyl)carbamate) HZ

6-H 253 g Tl-2-d Foln}o] = (300 mg, 1.27 mmol)T} Tho]-¢t-F€ tho]72 R U|o] E(321 mg, 1.47 mmol)S T}
ol F 2R EH24 ml)ol ¥ F tholmdolu =T (15 mg, 0.12 mmol)3} Ego]olgo}w (210 pL, 1.51
mmol)S A Z Galal Ao 2A1ZF Bk akEkeith. IN HCl 898 galal olE olMH|ER FET H
g opElol= FE& Avg FRefol= X3t FENOR AHea wadlg AdolER dxsgitt. W&
Astatoll A AAR thg e AFEo dis AgstA @ azvtEafy (P4 0 oE ofAHeE =3 1 NE
Fasle] 54 35E (426 mg, 99%)2 AAUTCE.

' NMR (400 MHz, CDCl3) & 8.14 (d, J =7.6 Hz, 1H), 7.82 (t, J =7.4 Hz, 1), 7.72 (d, J = 8.0 Hz 1H),

1.39 (s, 30); MS (ESI) m/z 337 ([M+H]).

@A 2 28 ((6-(2-¢E-6-(HER0) 2 )-3-24-2 3-t}o|do|E2-1FHHZE=E (3 4-d] v d-1-g) s
-2-¢H A ¥ d)jlEnld o] E (¢t-Butyl ((6-(2-allyl-6-(methylthio)-3-ox0-2,3-dihydro-1/Fpyrazolo[3,4-
dlpyrimidin-1-yD)pyridine-2-yl)sul fonyl)carbamate) A=

-5E (6P Ry gd-2-A)d¥d)7t2ubmo] E (142 mg, 0.421 mmol), 2-<4H-6-(HExne] e )-1,2-t}o|&}
o= 2-3f-vgE 2 [3,4-d] ¥ Y r|H-3-2(72 mg, 0.32 mmol), L2 =3kA1LT2](62 mg, 0.33 mmol), % EIb¢F
FFE U] E (63 mg, 0.46 mmol)E 1 4—‘:]r°]£4(2 mL)ell ¥& & tlojudedditio]o}l1(70 puL, 0.65 mmol)S
Hala 95Col A 1847 FoF wnkagieh. whe EES Aeow A% F dRE so|=sAle|= 23} 89
S gala o olAElolER FEF UL %71%—% arlg FRdgels ¥3t N0 AFH B omtadlg A
olER 7z, &vlE gt AAT o @S FEe dis devbA @ ARvEI2Y 9 (-t
g ofAEle]E =1 1)E Fdste] 54 s3HE(62 mg, 40%)S DA,

' NMR (400 MHz, CDCl3) & 9.00 (s, 1H), 8.30 (d, J =8.0 Hz, 1H), 8.13 (t, J =7.8 Hz, 1H), 8.08 (d, J

=7.2 Hz, 1H), 5.64 (m, 1H), 4.98 (m, 4H), 2.62 (s, 3H), 1.39 (s, 9H); MS (ESI) m/z 479 ([M+H]+).

A 3: 6-(2-2¢F-6-(HER)Q)-3-& -2, 3-tT}oldto| =2 -V FBEE[3,4-d] F v D-1-Q) J Z -2-H Fo}
olol= (6-(2-allyl-6-(methylthio)—3-ox0-2,3-dihydro-1/+pyrazolo[3,4-dlpyrimidin-1-yl)pyridine-2-
sul fonamide) A=

=% ((6-(2-<¢H-6-(HEno] 2 )-3-54-2,3-t}o]3lo| 2~ 13 g} &2 (3,4~ -1-) I g d-2-d) A
) 72ROl E(66 mg, 0.14 mmol)S Tlo|E 22 EH(1.4 mL)ol| =9 & EF} FOLAEAH(1.4 mL)S
gt Aol 2A13F Bt wdkelith. §ulE etstol A AAS thE P2 ZRE s 2f~ #@RI(SAX

e _rg
=)
o g
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[0195]

[0197]

[0198]

[0199]

[0201]

[0202]

[0203]

[0205]

[0206]

[0207]

SISl 10-2022-0081171
resin)& FIAA Aol ETfo]TF o RopEARS A ASE A 3 (52 mg, 98%) AT
HONMR (400 MHz, CDCly) & 8.97 (s, 1), 8.22 (d, J = 8.0 Hz, 1), 8.10 (t, J = 7.8 iz, 1), 7.94 (d, J
=7.2 Hz, 1), 5.68 (m, 1H), 5.29 (s, 2H, NH,), 5.02 (d, J =10.4 Hz 1H), 4.98 (d, J = 17.2 Hz 1H),

4.90 (d, J =6.4Hz 2H), 2.61 (s, 31); MS (ESD) m/z 379 ([M+I1").

A 4: 6-(2-g-6-(HEAEY)-3-&A-2 3-Tolslo| =2 -1 FE 2 [3,4-d] ¥ H-1-9) 2 g -2-H Eo}
nfol= (6-(2-allyl-6-(methylsul fonyl)-3-0x0-2,3-dihydro-1/#pyrazolol[3,4-dlpyrimidin-1-y1)pyridine-2-
sulfonamide) A=

6-(2-L¢E-6-(HEHR o] 2)-3-F54-2, 3—q°]3}°]ci—w—f‘4 HEZ[3,4-d ) d-1-9) F gl d-2-d Fofulo] =(5
1 mg, 0.13 mmol)ES Yo|F=ZEZHWE(3 mL)ol] =2 ¥ HE-F22HSAHZAH54 mg, 0.30 mmol)S Tistz 2
oA 2A17F Ft Witk 5 mol% AT “}O]OH HolE &AL 7tetal tolFRaduor &3 o
= F71%S ats HlolFtRYolE x3) 8R4I Avg FEUpolE X FEA0R AF H mlava A
olER Azttt &viE st AAT v @S ARFEC dis) A @ azetEagd(telE R
2o @ wWEE =30 1 DE Fdst] 54 33FE(29 mg, 52%)& EAT.

I NMR (400 MHz, DMSO-ds) & 9.52 (s, 1H), 8.35 (t, J =8.0 Hz, 1H), 8.19 (d, J =7.6 Hz, 1H), 7.94 (d,

J =6.8 Hz, 1), 7.75 (s, 2H), 5.70 (m, 1H), 4.99-4.90 (m, 4H), 3.47 (s, 3H); MS (ESI) m/z 411
e

9A 5: 6-(2-¢E-6-((4-(d-v g H 2z -1-) Fd ) o} 2 )-3-& 4 -2, 3-To| S =E -1 F &E 2 [3,4-d] F 2] 1]
H-1-¢)dEg-2-4H Eojnjo| = (6-(2-allyl-6-((4-(4-methylpiperazin-1-y|)phenyl )amino)-3-oxo-2,3-
dihydro-1/#pyrazolol[3,4-dlpyrimidin-1-y1)pyridin-2-sul fonamide) A=

6-(2-2H-6-(MEH EH)-3-24-2,3-T}o]dlo| = -1 SFE 2 [3,4-d]F g v d-1-9) 9 2] -2- 4 Fojulo] = (2
0 mg, 0.049 mmol) 9} 4-(4-H B HF-1-D)obd# (9.3 mg, 0.049 mmol) S 2-F-&2(1 nL)oll e F Eg}o]
EF Q2O EAN4.5 uL, 0.059 mmol)& T8t BH FEHE o]&3f 110 CollA 15417 &<t wyteivt. &
& sl Al AAT ths @ ARE dial] A R (SAX resin) S FHAIA 3] Egte]: %‘ziovﬂ
2he AABEIEE. ojolA AeFtbd @ ARvtES ] (te] SR 2uE ¢ HEE = 9 1 DE Fadste] 54 53}
(19 mg, 73%)<& L.

oy FJ J

O::

I NMR (400 MHz DMSO-ds) 6 10.25 (br, 1H), 8.86 (s, 1H), 8.31 (m, 1H), 8.17 (br, 1H), 7.84 (d, J = 7.2

Hz, 1H), 7.65 (s, 2H), 7.55 (d, J = 8.4 Hz, 2H), 6.96(d, J = 8.4 Hz, 2H), 5.65 (m, 1H), 4.96 (d, J =
10.0 Hz, 1H), 4.838 (d, J = 17.2 Hz, 1H), 4.77 (d, J = 6.4 Hz, 2H), 3.5-2.4 (s, 4H), 3.12 (s, 4H), 2.24

(s, 3H): MS (ESD) m/z 522 ([M+H])).

<AAd 2> 6-(2-2E-6-((3-H B A -4-(4-H B H A -1-g) 3 d ) o}v]| = )-3-& 42, 3-T}o] FPo| E 2 -V &
Z[3,4-d]1 ¥ g7 Hd-1-9 ) ¥ g d-2-H Eo}nlo) = (6-(2-al 1y1-6-((3-methoxy-4-(4-methylpiperazin-1-
y1)phenyl )amino)-3-oxo-2,3-dihydro-1Hpyrazolol[3,4-dlpyrimidin-1-y1)pyridin-2-sul fonamide) ¢ A=

7] AAle 19] @A 59 FUS WHog Fsly, 4-U-EFHGR-1-G)old ™ tirlel 3-wEA -4~ (4-H]
gy etz-1-d)obd @A (16 mg, 0.071 mmol)S Al&slo] B4 335 (2 mg, 9%)S I,
H NMR (400 MHz DMSO-ds) & 10.17 (br, 1H). 8.89 (s. 1H), 8.25 (t. J = 8.0 Hz, 1H), 8.19 (br, 1H), 7.84

(d, J=7.6 Hz, 1), 7.62 (s, 2H), 7.28 (m, 2H), 6.88 (d, J = 8.4 Hz, 1), 5.65 (m, 1H), 4.97 (d, J =
10.0 Hz, 1H), 4.88z (d, J = 17.2 Hz, 1H), 4.76 (d, J = 5.6 Hz, 2H), 3.73 (s, 3H), 2.30 (s, 4H), 2.61

(s, 4H), 2.33 (s, 4H); MS (ESI) m/z 552 ([M+H]).
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<AAd 3> 6-(2-2E-6-((3-vE-4-4-v 2B H A -1-A)Hd) o} = )-3-&4-2,3-To] Flo| =2 -H-I E ==
[3,4-d1 ¥ 8" d-1-9) 3] & Hd-2- Eo}ulo] = (6-(2-al lyl-6-((3-methyl-4- (4-methylpiperazin-1-
y1)phenyl)amino)-3-oxo-2,3-dihydro-1#pyrazolol3,4-dlpyrimidin-1-y1)pyridin-2-sul fonamide) & A=
A7) el 19] 9 59 YUS o R Fsty, 4-(4-vE I H R -1-d)otd A il 3-wE-4-(4-vE
o2} -1-d)obd - (15 mg, 0.071 mmol)S AFEate] 24 33HE(8 mg, 29%) S AU},

' NMR (400 MHz DMSO-ds) & 10.20 (br, 1H), 8.88 (s, 1H), 8.25 (t, J = 8.0 Hz, 1H), 8.19 (m, 1H), 7.84

(d, J=7.2 Hz, 1H), 7.62 (s, 2H), 7.40 (d, J = 8.4 Hz, 1H), 6.88 (d, J = 8.4 Hz, 1H), 5.66 (m, 1H),
4.96 (d, J = 10.0 Hz, 1H), 4.88z (d, J = 16.8 Hz, 1H), 4.76 (d, J = 6.4 Hz, 2H), 2.85 (s, 4H), 2.57

(s, 4H), 2.31 (s, 3H), 2.26 (s, 3H); MS (ESI) m/z 536 ([M+H]).

<AHAld 4> 6-(2-¢E-6-((3-EFL=2-4-(4-vE A ZgA-1-4) 3 d) o}7| =2 )-3-8- 24 -2, 3-1}o] o] =2 -3 2
Z=2[3,4-dIF | d-1-¢g) I g d-2-H Eo}ufo] &= (6-(2-allyl-6-((3-fluoro—4-(4methylpiperazin-1-
y1)phenyl )amino)—-3-oxo-2, 3-dihydro—-1Hpyrazolol[3,4-dlpyrimidin-1-y1)pyridin-2-sul fonamide) 2] A=

A7) Aol 19] & 59 Ys o R Fesy, 4-4-WE I E-1-d)otdd gl 3-FF = -4-(4-
W e g |2} -1-L)obd A (13 mg, 0.063 mmol)S AH-&3te] H4 819HE(7 mg, 25%) 2 AUt

1H NMR (400 MHz DMSO-ds) & 10.42 (br, 1H), 8.93 (s, 1H), 8.27 (t, J=7.8 Hz, 1), 8.19 (m, 1H), 7.88

(d, J=17.6Hz, 1H), 7.67 (dd, J = 2.6, 15.4 Hz, 1H), 7.55 (s, 2H), 7.36 (d, J = 8.6 Hz, 1H), 7.02 (t,
J=9.4Hz, 1), 5.66 (m, 1H), 4.97 (d, J = 10.0 Hz, 1H), 4.87 (d, J = 17.2 Hz, 1H), 4.76 (d, J = 6.4

Hz, 2H), 3.02 (s, 4H), 2.60 (s, 4H), 2.32 (s, 3H); MS (ESI) m/z 540 ([M+H]+).

<AAld 5 6-(2-2¢E-6-((3-E22-4-(4-HE ¥ A -1-4)Hd ) o} = )-3-&-2-2,3-T} 0] Slo| = 2 - - B} =&
2[3,4-d1¥ v d-1-4) 3] g d-2-H Zolulo] £ (6-(2-al lyl-6-((3—-chloro-4-(4-methylpiperazin-1-

y1)phenyl )amino)—-3-oxo-2,3-dihydro—-1Hpyrazolol[3,4-dlpyrimidin-1-y1)pyridin-2-sul fonamide) 2] A=

A7) Aol 19] @A 59 Ys o R sy, 4-4-vWE g -1-d)obd A giild 3-F R 2 -4-(4-1
g ebzl-1-d)otd A (21 mg, 0.095 mmol)S AF§-3ted B4 3}3HE(23 mg, 56%)S AUTE.

1H NMR (400 MHz DMSO-ds) & 10.46 (br, 1H), 8.94 (s, 1H), 8.30 (t, J = 8.0 Hz, 1), 8.17 (d, J = 8.0

Hz, 1H), 8.05 (m, 1H), 7.86 (d, J = 7.2 Hz, 1H), 7.67 (s, 2H), 7.49 (d, J = 8.8 Hz, 1H), 7.16 (d, J =
8.8 Hz, 1H), 5.64 (m, 1H), 4.97 (d, J = 10.0 Hz, 1H), 4.88 (d, J = 17.2 Hz, 1H), 4.78 (d, J = 6.4 Hz,

20), 2.96 (s, 4H), 2.35-2.60 (4H), 2.25 (s, 3H); MS (ESI) m/z 556 ([M+H]+).

<AAld 6> 6-(2-2E-6-((3-Alol=-4-(4-H ¥ H g} A -1-< ) Hld ) o} 1] = )-3-&- 2 -2, 3-T} 0] Sl o] = 2 - - B} =&
2[3,4-d1¥Fud-1-9) 9 g d-2-A Zolujo)| = (6-(2-allyl-6-((3-cyano-4-(4-methylpiperazin-1-
y1)phenyl )amino)—-3-oxo-2,3-dihydro—-1Hpyrazolol[3,4-dlpyrimidin-1-y1)pyridin-2-sul fonamide) 2] A=

A7) Aol 19 9 59 Ys o R sy, 4-4-wE g -1-d)obd A gjilel] 3-Alofi—4-(4-1
g gbzl-1-d) ot d A (17 mg, 0.079 mmol)S ARt 54 &3HE(9 mg, 28%)S FAT).

1H NMR (400 MHz DMSO-d) & 10.52 (br, 1H), 8.95 (s, 1H), 8.29 (t, J = 8.0 Hz, 1), 8.25 (m, 1H), 8.17

(d, 1), 7.86 (d, J = 7.2 Hz, 1H), 7.75 (m, 1H), 7.67 (s, 2H), 5.65 (m, 1H), 4.96 (d, J = 10.4 Hz,
1H), 4.86 (d, J = 17.2 Hz, 1H), 4.77 (d, J = 6.4 Hz, 2H), 3.12 (s, 4H), 2.35-2.60 (4H), 2.25 (s, 3H);

MS (ESI) m/z 547 ([M+H]).
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<AAld 7> 6-(2-2E-6-((3-(3to| =F A W9 )-4-(4-md o H & -1-4) ¥l d ) o} 7] 1= )-3-F 42, 3-T} o] o] == -
13 BE2[3,4-d] 9 v d-1-¢) ¥ g d-2-H Zolrfo] = (6-(2-al lyl-6-((3-(hydroxymethyl )-4- (4~
methylpiperazin-1-yl)phenyl )amino)—3-oxo0-2,3-dihydro-1# Pyrazolol3,4-dlpyrimidin-1-yl)pyridin-2-
sulfonamide) 9] A=

7] AAle] 19 ©A 59 FUg WHoR SISy, 4-(4-wEI A etH-1-d)otd™ tjAle 3-(Efo] =F Al
g)-4-(4-m 3 2 -1-) o d A (18 mg, 0.079 mmol)S AHE-3le] =4 3135 (11 mg, 33%)S LA}

' NR (400 MHz DMSO-ds) & 10.33 (br, 1H), 8.89 (s, 1H), 8.27 (s, 1H), 8.26 (s, 1H), 8.04 (br, 1H),

8.19 (t, J=4.2 Hz, 1H), 7.64 (s, 2H), 7.42 (d, J = 8.8 Hz, 1H), 7.05 (d, J = 8.8 Hz, 1H), 5.65 (m,
1), 5.17 (m, 1H), 4.96 (d, J = 10.0 Hz, 1H), 4.87 (d, J = 16.8 Hz, 1H), 4.77 (d, J = 6.0 Hz, 2H),

4.59 (d, J=5.2 Hz, 2H), 2.83 (s, 4H), 3.50-2.40 (4H), 2.24 (s, 3H); MS (ESI) m/z 552 ([M+H]+).

<AAd 8 6-(2-2E-6-((4-(4-0|2Z2H I #HH-1-d)#H g ) o}H]| = )-3-52-2,3-T} 0| B E2 - H FHEZ
[3,4-d] ¥ g d-1-9) T g d-2-H Eolufo]l = (6-(2-allyl-6-((4-(4-isopropylpiperazin-1-yl)phenyl)amino)-
3-0x0-2,3-dihydro-1H¥pyrazolo[3,4-dlpyrimidin-1-y1)pyridin-2-sulfonamide) ] A=
A7) AAle 19] & 59 TS WHow Fsty, 4-d-vEIHE-1-d)obdd thAale] 4-(4-o]Ax 2
g2 -1-d)obd = (17 mg, 0.079 mmol)S AFE3te] 52 33E(8 mg, 24%) 2 A3UT}.

' NMR (400 MHz DMSO-ds) & 10.24 (br, 1H), 8.86 (s, 1H), 8.29 (m, 1H), 8.18 (m, 1H), 7.82 (d, J = 8.0

Hz, 1H), 7.65 (s, 2H), 7.54 (d, J = 8.4 Hz, 2H), 6.93 (d, J = 8.4 Hz, 2H), 5.65 (m, 1H), 4.96 (d, J =
10.0 Hz, 1H), 4.88 (d, J = 17.2 Hz, 1H), 4.76 (d, J = 6.0 Hz, 2H), 3.10 (s, 4H), 2.60 (s, 4H), 1.01

(d, 6), 0.860 (m, 10); MS (ESI) m/z 550 ([M+H]).

<AAld 9> 6-(6-((4-(4-otAldH A g -1-g) Hd ) o} = )-2-8 D -3-84-2,3-t}o| Fpo| =2 - ¥ HE 2 [ 3,4
dF g d-1-9) ¥ g d -2-4 Eolulo] = (6-(6-((4-(4-acetylpiperazin-1-yl )phenyl )amino)-2-al lyl1-3-oxo-2, 3-
dihydro-1HKpyrazolol[3,4-d]Pyrimidin-1-y1)pyridin-2-sul fonamide) 8] A=x

A7) AAle 19] ©@A 59 FUs Ho‘“doi Fsty, 4-U-WEaHgR-1-d)opdd diilel 4-(4-olHE T
Z2-1-Y)o}d & (17 mg, 0.079 mmol)S A3l &2 3}3HE(21 mg, 63%)S IAL}.
1H NMR (400 MHz DMSO-d;) & 10.28 (br, 1H), 8.88 (s, 1H), 8.29 (t, J = 8.0 Hz, 1H), 8.18 (m, 1H), 7.83

(d, J=7.6Hz, 1H), 7.65 (s, 2H), 7.57 (d, J = 7.6 Hz, 2H), 6.98 (d, J = 8.8 Hz, 2H), 5.66 (m, 1H),
4.96 (d, J=10.4 Hz, 1H), 4.88 (d, J = 17.2 Hz, 1H), 4.76 (d, J = 6.4 Hz, 2H), 3.59 (s, 4H), 3.14 (t,

J=4.8 Hz, 4H), 3.07 (t, J = 10.4 Hz, 6H), 2.06 (s, 3H); MS (ESI) m/z 550 ([M+H]+).

<AAd 10> 6-(6-((4-(4-otHE ] H 2R -1-9)-3-vd o d ) o} = )-2-LH-3-§ 2-2, 3-T}o| Slo| =2 -5 1=
2[3,4-d] ¥ g d-1-4) ¥ g d-2-H Fo}n}o] = (6-(6-((4-(4-acetylpiperazin-1-y1)-3-methylphenyl ) amino)-2-
allyl-3-oxo-2,3-dihydro-1#pyrazolo[3,4-dlpyrimidin-1-yl)pyridin-2-sul fonamide) 2] A=
A7) AAle 19] ©A 59 TS WHo R Fsty, 4-(4-vEIHE-1-d)oltd A tialel] 4-(4-olA| T
2 -1-)-3-v ol d A (19 mg, 0.079 mmol)S Ab&3le] 52 33HE(20 mg, 57%) S AALt.

' NMR (400 MHz DMSO-ds) & 10.32 (br, 1H), 8.90 (s, 1H), 8.27 (t, J=6.2, 6.2 Hz, 1H), 8.20 (br, 1H),

7.8 (d, J=6.0 Hz, 1), 7.67 (s, 38H), 7.41 (d, J = 7.2 Hz, 1H), 7.01 (d, J = 7.2 Hz, 1H), 5.65 (m,
1H), 4.96 (d, J = 8.0 Hz, 1H), 4.87 (d, J = 13.6 Hz, 1H), 4.76 (d, J = 5.2 Hz, 2H), 3.59 (s, 4H), 2.82
(t, J=23.6, 3.6 Hz, 2H), 2.75 (t, J = 4.0, 4.0 Hz, 2H), 2.30 (s, 3H), 2.05 (s, 1H); MS (ESI) m/z 564
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(DHT) |

<AAd 11> HWE 4-4-((2-¥¢E-3-52-1-(6-A T2 ¥ d-2-Y4)-2,3-t}o| 30| =2 - - FHE 2 [3,4-d] T ]
Hd-6-d)olr| =) d) I H g} -1-7 2 54 7 0] E (Methyl 4-(4-((2-allyl-3-oxo-1-(6-sul famoylpyridin-2-
y1)-2,3-dihydro-1Fpyrazolol[3,4-d]pyrimidine-6-y1)amino)phenyl )piperazine-1-carboxylate) 2] A=

A7) Aol 19] 9 59 Ug o R Fsty, 4-(4-wEIHZR-1-d)otd A dixle] WE 4-(4-o}r]
)9 epl-1-7F =2 54 o] E(12 mg, 0.049 mmol)E AR&-3te] H2 31eH&E(7 mg, 25%)= ¥k,

1

H NMR (400 MHz DMSO-d;) & 10.26 (br, 1H), 8.87 (s, 1H), 8.30 (m, 1H), 8.17 (br, 1H), 7.84 (d, J = 7.6

Hz, 1H), 7.64 (br, 2H), 7.56 (d, J = 8.4 Hz, 2H), 6.93 (d, J = 8.8 Hz, 2H), 5.65 (m, 1H), 4.96 (d, J =
10.4 Hz, 1H), 4.87 (d, J = 17.2 Hz, 1H), 4.76 (d, J = 6.4 Hz, 2H), 3.63 (s, 3H), 3.52 (t, J = 5.2 Hz,

4H), 3.09 (t, J=5.2 Hz, 4H); MS (ESI) m/z 566 ([M+H]").

<HAld 12> 6-(2-€E-6-((4-(4-(2-3Lo| =5 Ao e ) A #H 2} -1-¢ ) 3l 'd ) o} 1] .= )-3-F A2, 3-T}o] Bl o] =2 -
1F-3EHE2(3,4-d]1 98 rd-1-9) 3 g d-2-4 Zolulo] = (6-(2-al 1y1-6-((4-(4-(2-hydroxyethyl)piperazin-1-
y1)phenyl )amino)-3-oxo-2,3-dihydro-1Hpyrazolol[3,4-dlpyrimidin-1-y1)pyridin-2-sul fonamide) 2] A=

A7) e 19] 9 59 Ug o R S5y, 4-(4-wEIHZR-1-g)otd A diile 4-(4-(2-3Fo| =
Al g) I 2} -1-d)otd H (18 mg, 0.079 mmol)S AH&38te] =2 33HE(19 mg, 55%)S L.

1

H NMR (400 MHz DMSO-d;) & 10.25 (br, 1H), 8.86 (s, 1H), 8.30 (t, J = 8.0 Hz, 1H), 8.17 (br, 1H), 7.82

(d, J=7.6 Hz, 1H), 7.65 (s, 2H), 7.54 (d, J = 4.0 Hz, 2H), 6.94 (d, J = 8.4 Hz, 2H), 5.65 (m, 1H),
4.96 (d, J=10.4 Hz, 1H), 4.88 (d, J = 17.2 Hz, 1H), 4.76 (d, J = 6.4 Hz, 2H), 4.42 (t, J = 5.2 Hz,
1H) 3.53 (q, J =5.8, 11.8 Hz, 2H), 3.11 (s, 4H), 2.57 (s, 4H), 2.44 (t, J = 6.2 Hz, 2H); MS (ESI) m/z

552 ([M+H]) .

<A 13> 6-(2-2E-6-((4-(4-HE-1,4-t}o| o} A T-1-Q ) H D ) o} 7| 1= )-3-F & -2, 3-T}o| o E2 -y Z E =
[3,4-d]1 5 g rd-1-4) 3] g d-2-4 Zolu}o] = (6-(2-al 1y1-6-((4-(4-methyl-1,4-diazepan—1-yl )phenyl )amino)-
3-0x0-2,3-dihydro-1H#pyrazolo[3,4-dlpyrimidin-1-yl)pyridin-2-sulfonamide) 2] A=

A7) AN 19 WA 5% BAT P ow FASE, 4-(4- Y Heta-1-2)obd @l Hlalel 4-(4-w -1 4}
olobAl%-1-2)obd (16 mg, 0.079 mmol) & AF§3te] B2 BB (17 ng, 519 At
1H NMR (400 MHz DMSO-ds) & 10.14 (br, 1H), 8.83 (s, 1H), 8.25 (t, J = 7.8 Hz 1H), 8.18 (br, 1H), 7.83

(d, J=8.0Hz, 1H), 7.64 (s, 2H), 7.48(m, 2H), 6.71 (m, 2H), 5.66 (m, 1H), 4.96 (d, J = 10.0 Hz, 1H),
4.88 (d, J=16.8 Hz, 1H), 4.75 (d, J = 6.4 Hz, 2H), 3.10 (s, 4H), 2.43 (s, 4H), 3.5-2.4(8H), 2.63 (m,

2H), 2.28 (s, 3H); MS (ESD) m/z 536 ([M+H]).

<AAd 14> (R-6-(2-22-6-((4-(3,4-tolHd ] # &R -1-Y ) d ) o} 7] 12 )-3-5 -2, 3-t}o| Sl o] = 2 - -] 2}
Z£2(3,4-d] ¥ grd-1-9) 9] 2| d-2-4 Eo}ulo) & ((R)-6-(2-al ly1-6-((4-(3,4~-dimethylpiperazin-1-
y1)phenyl )amino)—-3-oxo-2,3-dihydro—-1Hpyrazolol[3,4-dlpyrimidin-1-y1)pyridin-2-sul fonamide) 2] A=

A7) AAldl 19 @A 59} T Yoz sy, 4-(4-vEyHed-1-d)old A tiilel] (R)-4-(3,4-t}o]
ve gt 3-1-d)obd A (16 mg, 0.079 mmol)<S AHE3le] B3 3&HE(15 mg, 47%)S AAL}.

' NMR (400 MHz DMSO-ds) & 10.26 (br, 1H), 8.87 (s, 1H), 8.30 (m, 1H), 8.17 (br, 1H), 7.84 (d, J = 7.6

Hz, 1H), 7.64 (br, 2H), 7.56 (d, J = 8.4 Hz, 2H), 6.93 (d, J = 8.8 Hz, 2H), 5.65 (m, 1H), 4.96 (d, J =
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10.4 Hz, 1H), 4.87 (d, J = 17.2 Hz, 1H), 4.76 (d, J = 6.4 Hz, 2H), 2.84 (m, 2H), 2.72 (m, 2H), 2.35
(m, 2H), 2.21 (s, 3H), 2.14 (m, 1H), 1.05 (d, J = 6.2 Hz, 3H); MS (ESI) m/z 536 ([M+H]+).

<AAd 15> 6-(2-€E-6-(4-(1-WEHH B d-4-4)HA L) o}v] = )-3-84-2,3-t} ol Flo| =2 -F-F B E 2 3,4~
dl¥ Fud-1-9) ¥ g d-2-4 Zolulo] = (6-(2-al ly1-6-((4-(1-methylpiperidin-4-y1)phenyl )amino)-3-oxo-2, 3-
dihydro-1H-pyrazolol[3,4-dlpyrimidin-1-y1)pyridin-2-sul fonamide) 2] A=

A7] AAld 19] @A 59F U wHo R £3ely | 4-4-wE g -1-d)otd ™ thale] 4-(1-wE u] =g
H-4-)old = (9.3 mg, 0.049 mmol)S A}-&3Fe] E=x 3}3HE (17 mg, 66%)S LUTE.

1H NMR (400 MHz DMSO-d&) & 10.35 (br, 1H), 8.92 (s, 1H), 8.29 (t, J= 7.8 Hz, 1H), 8.15 (br, 1H), 7.86

(d, J=7.6 Hz, 1), 7.67 (m, 3H), 7.25(d, J = 8.4 Hz, 2H), 6.52 (m, 1H), 5.66 (m, 1H), 4.99 (d, J =
10.4 Hz, 1H), 4.87 (d, J = 17.2 Hz, 1H), 4.77 (d, J = 6.4 Hz, 2H), 3.2-3.5 (1H), 3.10 (s, 4H), 2.43

(s, 4), 2.30 (s, 3M); NS (ESD) m/z 521 ([M+H])).

<AAd 16> 6-(2-¥¢2-6-((4-((4-HEFHF2-1-d)WE)HAd) o} = )-3-&4-2,3-TolFlo| =2 -H-Y ==
[3,4-d1 9 8" H-1-9 ) 9] 8| A -2-X Zolulo] & (6-(2-al 1y1-6-((4-((4-methylpiperazin-1-

y1)methyl)phenyl )amino)-3-oxo-2,3-dihydro-1Hpyrazolol3,4-dlpyrimidin-1-y1)pyridin-2-sul fonamide) 2] A
=z

A7) AAd 19 @A 59 FYd Wylog 35y, 4-(4-vE g E-1-d)otd . tixlel 4-((4-vE ] |}
2-1-)wE)old - (16 mg, 0.079 mmol)S AF&3te] E4 335 (9 mg, 27%)S AAL}.
H ONMR (400 MHz DMSO-dy) & 10.38 (br, 1H), 8.92 (s, 1H), 8.26 (t, J = 8.0 Hz 1H), 8.19 (m, 1H), 7.84

(d, J=7.6 Hz, 1H), 7.68 (s,1H), 7.65 (s, 2H), 7.26 (d, J = 8.0 Hz, 2H), 5.66 (m, 1H), 4.96 (d, J =
10.4 Hz, 1H), 4.88 (d, J = 16.8 Hz, 1H), 4.76 (d, J = 6.0 Hz, 2H), 3.41 (s, 2H), 3.36 (s, 4H), 2.33

(s, 4I), 2.14 (s, 31); NS (ESD) m/z 536 ([M+H]).

<AAld 17> 6-(2-¢E-6-((4-EE2ZFdd)o}r] 2)-3-84-2,3-t}o| Fto| =2 -IF-H FHE 2 [3,4~d] F g 0| d-1-
)y d-2-4d Zo}ulo]| =(6-(2-allyl-6-((4-morphol inophenyl )amino)-3-oxo—2, 3-dihydro-1#pyrazolol 3, 4-
dlpyrimidin-1-y1)Pyridine-2-sul fonamide) ¥ A%

A7) A 19 A 59 FUg WEoR Sty 4-(4-vE T Hgt-1-d)otd gjale] 4-REEF ol
A (8.7 mg, 0.049 mmol)S AR&3le] E4 335 (12 mg, 50%)& LIATE.
1H NMR (400 MHz DMSO-ds) & 10.26 (br, 1H), 8.67 (s, 1H), 8.29 (m, 1H), 8.17 (br, 1H), 7.82 (d, J = 7.6

Hz, 1H), 7.59 (m, 4H), 6.95 (d, J = 8.4 Hz, 2H), 6.52 (m, 1H), 5.66 (m, 1H), 4.99 (d, J = 10.4 Hz,
1H), 4.88 (d, J=17.2 Hz, 1H), 4.77 (d, J = 6 Hz, 2H), 3.10 (t, J = 4.8 Hz, 2H), 3.09 (t, J = 4.8 Hz,

H), 3.50-2.40 (4H); NS (ESI) m/z 509 ([M+H]').

<AA]o 18> 6-(2-€E-6-((3-WE-4-EEZF =Hd) o} = )-3-&4-2,3-To|So| =2 - FHE 2 [3,4-d] ¥ ]
T d-1-9) ¥ g d -2-4 Eo}ulo] = (6-(2-al lyl-6-((3-methyl-4-morpholinophenyl ) amino)-3-oxo-2, 3-dihydro-1#
pyrazolo[3,4-dlpyrimidine-1-yl)pyridin-2-sulfonamide) & #|=

A7) Aajd 19] @A 59} I WHo R 35 E, 4-U-dEddEd-1-L)otd#H thale 3-vE-4-E2E
Lobd# (15 mg, 0.079 mmol)S AREsle] E4 3135 (18 mg, 58%)S YUTE.

' NMR (400 MHz DMSO-ds) & 10.28 (br, 1H), 8.90 (s, 1H), 8.27 (t, J = 7.5 Hz 1), 8.19 (br, 1H), 7.84
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(d, J=7.6 Hz, 1H), 7.66 (br, 3H), 7.42(d, J = 9.6 Hz, 2H), 7.03 (d, J = 8.8 Hz, 1H), 5.65 (m, 1H),
4.97 (d, J=10.2 Hz, 1H), 4.87 (d, J = 17.0 Hz, 1H), 4.77 (d, J = 6.4 Hz, 2H), 3.75 (s, 4H), 2.83 (s,

4H), 2.29 (s, 3H); MS (ESD) m/z 523 ([M+H1").

<AAld 19> 6-(2-28-6-((4-(4-(Fold ot =) I A g d-1-4)# d) o} 7| = )-3-8- 4 -2, 3-1} 0] Fto] =2 - -]
FE2[3,4-d) ¥ g rd-1-9) ¥ 2 d-2-4 Zo}rlo] = (6-(2-al 1y1-6-((4-(4-(dimethylamino)piperidin-1-
y1)phenyl )amino)-3-oxo-2, 3-dihydro—-1Hpyrazolol[3,4-dlpyrimidin-1-y1)pyridin-2-sul fonamide) 2] A=

A7) AAld 19 @A 59 FUd WHo g sy, 4-(4-wE I HERl-1-g)otdd tiilel 4-(4-(tfelHHo}
) H 2l d-1-d)obd A (17 mg, 0.079 mmol) S AFE3le] E24 335 (16 mg, 46%)S AAT).

' NMR (400 MHz DMSO-ds) & 10.25 (br, 1H), 8.87 (s, 1H), 8.30 (t, J = 7.8 Hz, 1H), 1H), 8.18 (br, 1H),

7.83 (d, J=7.6 Hz, 1H), 7.66 (s, 2H), 7.53 (d, J = 8.4 Hz, 2H), 6.95 (d, J = 8.8 Hz, 2H), 5.65 (m,
1H), 4.97 (d, J = 10.0 Hz, 1H), 4.88 (d, J = 17.0 Hz, 1H), 4.76 (d, J = 6.4 Hz, 2H), 3.66 (d, J = 12.0
Hz, 2H), 2.61 (t, J = 11.8 Hz, 2H), 2.20 (s, 6H), 1.83 (d, J = 11.6 Hz, 2H), 1.48 (m, 2H); MS (ESI)

m/z 550 (D).

<A A 20> 6-(2-2E-6-((4-(4-(Tolr e otr] =) I Fl g d-1-U ) -3-F E-A| Fl'd ) o} 7| 1= )-3-& 4 -2, 3-T} 0] Fo]| =
2-1FHFHEE[3,4-d] 9 P d-1-9) 3] g D -2-H Eo}ulo] = (6-(2-al 1y1-6-((4-(4-(dimethylamino)piperidin-
1-y1)-3-methoxyphenyl)amino)-3-oxo-2,3-dihydro— 1Kpyrazolol3,4-dlpyrimidin-1-y1)pyridin-2-
sul fonamide) 9] A=

A7) AR 19 9A 59 BYE o2 £ty 4-(4-WEdIH e A-1-Y)obd @ iAol 4-(4-(Tho| o}
v =)y 2 H-1-2)-3-w E Ao} d A (15 mg, 0.079 mmol)S A&t 22 319HE-(16 mg, 46%)S LUTt.

' NMR (400 MHz DMSO-ds) & 10.23 (br, 1H), 8.89 (s, 1H), 8.26 (t, J = 8.2 Hz, 1H), 1H), 8.18 (br, 1H),

7.84 (d, J=7.6 Hz, 1), 7.66 (s, 2H), 7.25 (m, 2H), 6.89 (d, J = 7.2 Hz, 2H), 5.64 (m, 1H), 4.96 (d,
J =10.0 Hz, 1H), 4.87 (d, J = 17.0 Hz, 1H), 4.75 (d, J = 6.4 Hz, 2H), 3.72 (s, 3H), 3.13 (d, J = 12.0
Hz, 2H), 2.67 (t, J = 11.8 Hz, 2H), 2.20 (s, 6H), 1.79 (d, J = 11.6 Hz, 2H), 1.48 (m, 2H); MS (ESI)

m/z 580 (D).

<AAd 21> 6-(2-2E-6-((4-(4-(Folr e otr] =) F g d-1-U)-3-md #H d) o}7] = )-3-& -2, 3-T}o| Elo| =2
-1 F3E2(3,4-d 9 g rd-1-9) 3 2 P -2-4 Zolmo] = (6-(2-al ly1-6-((4-(4-(dimethylamino)piper idin-1-

y1)-3-methylphenyl)amino)-3-ox0-2,3-dihydro-1# Pyrazolol[3,4-dlpyrimidin-1-y1)pyridin—2-sulfonamide)$]
A=z

A7) AR 19 9A 59 BUE o2 £ty 4-(4-WEdIH e A-1-Y)obd @ Aol 4-(4-(Tho|w|Eo}
v ) ¥ w2l Pd-1-9)-3-w " old A (14 mg, 0.079 mmol)S AF&3le] 232 313E-(23 mg, 66%)S AAT}.

1
H NMR (400 MHz DMSO-ds) & 10.26 (br, 1H), 8.89 (s, 1H), 8.25 (t, J = 7.8 Hz, 1H), 1H), 8.20 (m, 1H),

7.84 (d, J=7.6 Hz, 1H), 7.66 (s, 3H), 7.39 (d, J = 8.4 Hz, 1H), 7.01 (d, J = 8.8 Hz, 1H), 5.65 (m,
1H), 4.97 (d, J = 10.4 Hz, 1H), 4.88 (d, J = 17.2 Hz, 1H), 4.76 (d, J = 6.4 Hz, 2H), 3.10 (d, J = 12.0
Hz, 2H), 2.61 (¢, J = 11.8 Hz, 2H), 2.55-2.45 (s, 6H), 2.26 (s, H), 1.97 (d, J = 11.6 Hz, 2H), 1.65

(m, 2H); MS (EST) m/z 564 ([M+H]").

<AAld 22> 6-(2-298-6-((2-9€-1,2,3,4-HEZ | E2 0| AFEA-7-Y) o} = )-3-F4-2,3-T}0] E}o| =2 -
19 EBER[3,4-d] ¥ v d-1-9) I 2 d-2-H Eolulo] = (6-(2-al lyl-6-((2-methyl-1,2,3,4~
tetrahydroisoquinolin-7-yl)amino)-3-ox0-2,3-dihydro-1#pyrazolol3,4-dlpyrimidin-1-yl)pyridin—2-
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sulfonamide) ] A=

7] AAld 19] @A 59 T WHo 2 £y, 4-(4-vEId g z-1-d)otd A tiale] 7-ofn|-2-vE-
1,2,3,4-HlEg}slo] =2 o] AFEH (13 mg, 0.079 mmol)S AFE3le] =2 3g&E (11 mg, 36%)S Art.

H OMMR (400 MHz DMSO-d;) & 10.32 (br, 1H), 8.92 (s, 1H), 8.24 (t, J = 7.8 Hz, 1H), 8.18 (m, 1H), 7.87

(d, J=7.6 Hz, 1H), 7.67 (s, 2H), 7.53(s, 1H), 7.39 (d, J = 8.4 Hz, 1H), 7.08 (d, J = 8.4 Hz, 1H),
5.66 (m, 1H), 4.97 (d, J = 10.4 Hz, 1H), 4.87 (d, J = 16.8 Hz, 1H), 4.76 (d, J = 6.4 Hz, 2H), 3.48 (s,

2H), 2.43 (t, J=6.0 Hz, 2H), 2.30 (t, J = 6.8 Hz, 2H), 2.37 (s, 3H); MS (ESI) m/z 493 ([M+H]+).

A7) A 1 A 2004 AxE GRS FRE S8 ddd AE HFEEL HNR 2A=A A
O

[3E 1]
S MS
A of 3z 243 AN o = TR
(EST (ESD
0 0
)N'\\ N JN‘\\‘ N
HNNT N HN" N7 N
7N NH 7N N
i\ L 2 A . 2
1 o SR 52160 | 522 2 —. 75, 551.63 | 552
&2 OMe A
N N
® )
| [
o 0
e e s
HNNZ TN HNZ N7 N
7N NH. 7N N
3 = %\\ o 53563 | bH36 4 . S;‘O 539.58 | 540
0 F A
N N
[T‘j [’I‘j
0 0
NS~ NS
| N | N
HN)\N/ N HN)\N/ N
7N N 7N N,
5 = S;O 556.04 | 556 4] = SI“O 54661 | 547
cl 8 CN o
® “
' [W‘j
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qE a3
Al 12 dAgtEsdeed dEZojrtols FEF 100 mg
Lrmapal i 100 mg
T3 100 mg
ZH oA mT ] E 2 mg

A5 a5

HAld 18 gaE=geuy] dEeolvlols &3 100 mg

T E 180 mg

Na:HPO, - 2H:0 26 mg

=5 2791 mg
ExbAel FAMAY] Azl wEl, A7) ARES ANE o R FFAlA FAAS Azt
Tk, A7) Al 19 AgER gEud AEoiufoln FEA diale] A
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