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() Bl AA49S 7] fAste], 211, #A3% = A4 % oj & o] A= K718l &aMA7IaL, n-F
e Arbehe dAEAM, 7] #F71 &= EtOAc, DON, gl

:|:1 -

(h) B A4¥E A7) 93ted, A1gd, AT DL A4 F o= 3 o] AL ofAE L= EtOAcol] &3lAA
SNG da, A7) ENE P ¥ T, ARDAA TEA7E @A
A% 15

g, A3y 2 A4 F o= 3 Fo ARPS ¥Fshe= Btk T AH"E A 88 ofg
ZARAESZA, 7] Btk &A% FHE Z3e Aride A3, A3 23, o, B-AX SAA A3 B-AHE
ol Fok 9 o]Ee] T oAt xFrowRE MUxE AL EQoR & Btk @4y ddE Zd Aqg oF
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rlo

A 158k oA, 7] B-AE FAAd A3 B-ME o FFola, HEZF(lymphoma), W-EXZ HZF
(non-Hodgkin's lymphoma, NHL), W% ABAX X E(diffuse large B cell lymphoma, DLBCL), <A
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HZF(mantle cell lymphoma, MCL), A¥A ¥HXF(follicular lymphoma, FL), Y HZ3A Wy
(chronic lymphocytic leukemia, CLL), 438 HXFA HZF (small lymphocytic lymphoma, SLL), €¥~EZ
na 2 F 25 UY 3 (Waldenstroms macroglobulinemia, WM), ® <% HXF(marginal zone lymphoma, MZL), &
GAEAGHEY (Hairy cell leukemia, HCL), WZ-AF ®W&" (Burkitt's-like leukemia, BL) & ©]&9]
= ol xFoRNE MYy AS 5O 3¢ Btk @47 dHE A3 A5§ o3t 2A4E.

A7 18

A15e oA, 7] B-ME FAA A3 A/ G B-AE AT Fola, A/ A FAE ¥

ZZ(relapsed/refractory mantle cell lymphoma (R/R MCL)), A4/ 9 x ) 5

(relapsed/refractory chronic lymphocytic leukemia (R/R CLL)), A&Al/ =

(relapsed/refractory small lymphocytic lymphoma (R/R SLL)), AZA/UXA IdAAER wfa2F 253
= A

(relapsed/refractory Waldenstrom macroglobulinemia (R/R WM)) TEE: o] 59
= AS EHoZ 5 Btk @A #E A3 X88& o 2AE.

A3 19
A58k oA, A7) 2AEFL 160mge] €02 19 23 (BID) E& 320mge] €S 19 13/(QD) FAH Y
RS EX o= 31 Btk A4 Bd H X858 st 2AHE.
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WA 7 &

BRE(Bruton)d EH=ZAl ZIYolAl(tyrosine kinase, Btk)i Tec EIZ4] ZupolA]l Aldel] &3t} (Vetrie et
al., Nature 361: 226-233, 1993; Bradshaw, Cell Signal. 22: 1175-84, 2010). Btk % B AlX, H|YF A
3 5l o] AlEef e o] 28 AEoA =™ (Smith et al., J. Immunol., 152 @ 557-565, 1994)
I (bone marrow), H|Z(spleen) B HZXH ZA (lymph node tissue)ol #AFATH, Btk B AlE @, E3}o
Host= B AlE 484 (BCR) ¥ FcR A3 42 AR Fa3t 9sts e} (Khan, [mmunol. Res. 23 :
147, 2001). Btk Src AlE ZlvolAl fJ=Exle] o) @dstett. do A3t Btke PLC FHvHE 14tks)
(phosphorylate)A|# B AXE 7]53 A& Oéff}% U} (Humphries et al., J. Biol.Chem. 279: 37651,
2004) .

olg]dl 215 7 E(signaling pathways)s A E38}A ZAE oo dlt}. BtkE 3 3lslE A9 EddWol= A}
go A X-FAHA FEvFEEVEZF(X-linked agammaglobulinemia, XLA)o|gtal <&z FHA B AE Eo|3
He AS5S dot} (Conley et al., Annu. Rev. Immunol.27: 199-227, 2009). E5F2 % BCR vl Alz1d
Bo 2AHA F= B AE @438E fdste] Aride 2 95 dES f2E 5 du. A At e
Btk 23 uvl$2e= Fehal 52 #d <A (collagen-induced arthritis)ol] WAS yebdch, T3k A4 B AE

(mature B-cells)E& ZLZAIZ]E (D20 A B EAFRituxan)ol W3k A AF Ades Frlelad #4449
(rheumatoid arthritis), HAA &FwA FZXA(systemic lupus erythematosus) 2 thdA A3l (multiple
sclerosis)¥ 2 ®e <dFA Ao B AMEY ;A AFgS vebdct (Gurcan et al., Int.
Immunopharmacol. 9: 10-25, 2009). uw}l2}A |, Btk AAA= Arpdd 2/ = A=A 23S 853t o AR

4 5 qau

w3k, Btke] w|AANAHQA A3 (aberrant activation)+ Btke] A7} dNEA  oFAlE(hematological
malignancies)?] X &o] F&3ttt= AL YelWiE B-AE HZF(B-cell lymphomas)2] ¥4 (pathogenesis)oll
a3 d3+s It} (Davis et al., Nature 463: 88-92, 2010). olv] U4 A& A3b= Btk A PCI-
327657} o8] F3¥e B Mx HEZE 4 A go] AHAUSTS RATH(AE E°], A54x vl= G g3
(American Society of Hematology, ASH) 1d3]e] &&3]e] x5, 2012 12€: 686 Bruton?] E|ZAl 71uA] o
A A (Tyrosine Kinase (Btk) inhibitor) <AIA, o]BFEY (Ibrutinib)(PCI-32765), AW/ EX]4
(Relapsed/Refractory) De Novo W|WHA AUIBAIE X% (Diffuse Large B-Cell Lymphoma, DLBCL)S] ABC ©}3
dAr Ed %: LA/ F8A (Relapsed/Refractory) = X=X 1wk AtBAE YZXE(De Novo Diffuse
Large B-Cell Lymphoma Diffuse Large B-Cell Lymphoma ,DLBCL)®] ABC ©¢}& (Subtype)olld Aejz A
(Preferential Activity): 23 ¥ (Open-Label), 947 1’(Phase 1)¢] t7|3# 35 &t A7), Btke s
ANE A A2 /A (mediator) 24 F4 9GS 317] wlitol Btk AAAE SATA 2/ EE A=A
¢ =23t} (Mohamed et al., Immunol. Rev. 228: 58-73, 2009; Pan, Drug News perspect 21: 357-362,
2008; Rokosz et al., Expert Opin. Ther. Targets 12: 883-903, 2008; Uckun et al., Anti-cancer Agents
Med. Chem. 7: 624-632, 2007; Lou et al, J. Med. Chem. 55(10): 4539-4550, 2012; Mohamed et al.,
Immunol. Rev. 228: 58-73, 2009; Pan, Drug News perspect 21: 357-362, 2008; Rokosz et al., Expert Opin.
Ther. Targets 12: 883-903, 2008; Uckun et al., Anti-cancer Agents Med. Chem. 7: 624-632, 2007; Lou et
al, J. Med. Chem. 55(10): 4539-4550, 2012).

A Z9 W0 2014173289 Aoll:= Btk AAAZA dH9 §3F s|HZALo)|EE 3132 o] A Ho gk, EF], WO
2014173289 Aol = (S)-7-(1-olmad 2 d 1 H 2] U -4-Y )-2-(4-H| =5 A] & ]Eﬂ) 4,5,6,7-H Eg-slo| =2yt ER
[1,5-a]l¥ g nd-3-Ft2 & 2~0}n| = ((S)-7-(1-acryloylpiperidin-4-yl)-2-(4-phenoxyphenyl )-4,5,6,7-tetra-
hydropyrazolo[1,5-alpyrimidine-3-carboxamide) (°]&}, 3}g& 1)
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shetE 12 AEsta Holshy H7F Al BIK 7IvtolA] AAAelth. Assrs, Ax7gk 9 &5 AdFE o] &
3 |4 A doleE 3eE 1o] B AlE o £ (B-cell malignancies) &% A4S A3
CH ATkl omsie}, 3}gE 1S BIK vs. EGFR, FGR, FRK, HER2, HER4, ITK, JAK3,
&l o]BFEI Y (Ibrutinib) BT} ] MEZQl Aoz Uelgtornga X7 oA o]HFE
2] < AoR JjgEn. T FHFE 12 F [TK JAR A3 F5H HSAH(rituximab-
induced) 9 &Y oJFA M¥E "j7/f A¥E =4 (antigen-dependent cell-mediated cytotoxicity, ADCC)o] o] B.F
A7 UEmR, B AE oy % AudA 2EAY £ U AKC oF FA9 FLNS

W o £ 258 vEkd ¢ Sl

ALY A Bk A% HFE 1S A= D A 9U L B Fo B4 ATNA 28 A7k AA Y
D7 54 BHold onFEN (brutinib) Hv} Qs Aol AFHUG. £, HE 18 olurEy
AN WL FAL ol glol B e AACIEEE AT oY S5 54 9P AT AU 1

a8y, FRHE 12 WO 2014173289 AdlA 3hstE 279 Az Wl whEl v A3 (amorphous form)Ql Ao =
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Boage w0 $Hod 249 AR A Feldomx ddzs] 48, AMEGAR, 934 48, o
Ei olEe £ oo xftomyE Auw A% At YW ATHT

2 UHE o2 AddA Z24E AE VA FAFgoZA B AE AT e ALY /HXA B AlE b
Z9%(relapsed/refractory B-cell malignancies)Zollx A¥ld B AE 524 A3H(B-cell proliferative
disease) = A =E3}= WHE AFsrt,

= ago] A JEA AAHY AE JNAC Fogo=a v fEAd WP (chronic lymphocytic), H-%A]
71 Y X Z(non-Hodgkin's lymphoma, NHL), ®|%tA ABAMI¥ H3EZF(diffuse large B cell lymphoma, DLBCL),
QIEM¥E YXF(mantle cell lymphoma, MCL), A¥A X ZF(follicular lymphoma, FL), WA S A] wiyg
W (chronic lymphocytic leukemia, CLL), 43 HZ+4 Y XF(small lymphocytic lymphoma, SLL), €HI~E
g naRZ2EdE S5 (Taldenstroms macroglobulinemia, WM), A5 $XZF(marginal zone lymphoma, MZL),
2 MxA WEH (Hairy cell leukemia, HCL), WZ-FAF WEW (Burkitt's-like leukemia, BL) T+ ol&
o] & oo o aNE MEwE= B AE T2 A (B-cell proliferative disease) S X =3shE WHS Al
=

B oo & o2 #yoA Ao A wpEZ5EA] ¢k Btk A3 #wlw Hojx o] AWE A gty 3
eSS Axsh=d oA AAY A9 BEE AlFet.

B oumge o g2 g gy =Y 7“5&, A7tA G dg AF5A A3l oF e ol59 F olite xgtowy
B Addld J3S A=53t7] 93 FES Axsted JdojA A4 A 815 ATttt

2 oy i o2 @A B-AX o Y e ADA/ A B- AE o T FollA AgE B-AE 5
24 AEE B3] g FAE Axsh= oA AAEF AY SEE AT

Eodig ol & FHlo] QoA w]-3 X7 HFEZF(non-Hodgkin's lymphoma, NHL), w|¥HAd AUBA:E

HxE
(diffuse large B cell lymphoma, DLBCL), ¢JFAMX ¥H>XF(mantle cell lymphoma, MCL), A¥A HIF
(follicular lymphoma, FL), ¥H4d XA @& (chronic lymphocytic leukemia, CLL), 4% XA Y=
% (small lymphocytic lymphoma, SLL), SdxEZ w3z EUIZ(Waldenstroms macroglobulinemia,
WD, HAR F>xF(narginal zone lymphoma, MZL), EYMEAWMEY (Hairy cell leukemia, HCL), W Z-FA}
W (Burkitt's-like leukemia, BL) W& o|59] & o] xFo=NH Muy= B AlX T4 A3HB-
cell proliferative disease)& X|:3}7] 1§+ <kAlE Axsh=t JofA] AAY AY Lo &g Aol
2 ool O #HdA SHE 19 ZAE A AxEr] A% HHorA, tE 19 nAAdFEES o
UH /\]/\Eﬂg]_ zsLo}oq _’_ug@_ %oug 3 s

[¢] [e] E‘
AIRE st FAIAA BAAY A A= dARA, 7] S Ala"e vea 2k

& ofAElO]E &A= 1 1 0.6-0.7 (F-I]H]);
g opAlHo|E : #ek =1 : 0.6-0.7 (§-3]1]);
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38 249 A9 TGA A4S vehd Ao},
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°F 12.240.2° , 12.9+£0.2° , 14.84+0.2° , 15.6+0.2° , 16.4+£0.2° = 21.4+0.2° .

Eoawe A4 g AT Lo RRY SyPyos Moy 20 4% e 2E IH H3E et X A &
7 3d RS e

°F 12.2+0.2° , 12.9+£0.2° , 14.8+0.2° , 15.6+0.2° , 16.4+0.2° , 17.7+0.2° , 18.5+0.2° , 20.7+0.2
° 2 21.4+0.2° o]t}.

Boulmge A Ax AFdKor T 1o wE X-A B 34 Wys e
B e Ay AR E 19 g9k X-A Bg 34 geS zheg
F1
248 A9 X-A 34 =
3 Wa 34 7= 72 (Spacing) #& A7) (Relative
(Diffraction angle intensity
(2-theta))

1 5.432 16.26908 7.37

2 10.799 8.19295 2.40

3 12.188 7.26191 13.19
4 12.942 6.84040 13.51
5 14.820 5.97780 28.09
6 15.587 5.68534 19.63
7 16.350 5.42177 29.30
8 17.662 5.02158 13.62
9 18.452 4.80853 11.39
10 18.689 4.74791 8.26
11 20.729 4.28515 11.07
12 21.420 4.14847 100.00
13 22.035 4.03409 7.59
14 22.864 3.88958 6.70
15 23.684 3.75673 5.24
16 25.111 3.54646 2.43
17 26.525 3.36044 5.13
18 26.906 3.31381 6.41
19 27.126 3.28741 6.92
20 29.641 3.01393 4.61
21 30.755 2.90724 2.58
22 36.421 2.46692 1.29

A5 mpebA gk AAl FEfel A, AA-E Ae] HeA 139 £ 2 TORAL &5) ot

2ol s A dejol A, AAY A= AAAHoR L 20 w}rE DSC(Differential Scanning Calorimetry)E
BoupEz g A gEoA, AAY A= AAAHOoR % 30| wE TGA(Thermo-gravimetric Analysis)E zi:=

Ut o] AR AE= 97k 454 (hygroscopic)o|tl. B ki o] AA|doA] A

o
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g A= M-S sk FEjolt.

Hoago] A& AE 40T D 75%RH 7oA 671E5e A & AdAow gk X-A B 34 (XRPD) ¥
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[0068]

108.0460(10)deg., gamma

beta

Tz Aoz Sz we A,

A

al

Al BG-139] @24 X

oAl steteE 19 Adl wiel= 3t

1513
=

i

[0069]

1(deuterium-labeled

=]
=

g

FHE-EAE 8

—_

h=d
~

shet= 1

1o vehd A9l 2ol
Compound 1)¢] Az W

[0070]

™

)

&}

)

>98 %2] %

24 st/ A SA=

=1
=

Hy

A

3

ol
o

[0071]

4

Ho

o
TR

o]

ol dAA el M5 % ee WA 95 %

AAE e 95

)
T

19] BG-9 =& 1

o]
W

WA Al A,

[0072]

Apaier,

)
T

A 10 el® g
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[0073] g4 10 SEE 1 8 wEHE-EAE SFHE 19 Alx
L1 == o 23
E EDCI, HOBT b—%_ G‘D HIH-.NH: 1
DAk - ==
g H o L
H : 4
HH
BE1 BGZ N
iy e G _ M IR FEEa
m_ﬁ" ROEL v b = :}_O_H:L AN/J_O
AG-5 BG4 BT
0 N's c
LS HCI
- = —_— - -
N . “ AE
L}-{:""’“ i \_)_O'h \._)_G
BES BG40 BG11 BlA1A
o :
(1] hiazs
(@ HE| N i .:,t@
:D HN\_}---IOH
DCETA G BG-11C B, a
—_— = ’@ M 1
D:CETA o i H
raTa LK)
BE12
BE-1E base M
—_—
aSes
BE-1D
LEETA
o T ag: Q

oG,

Bodt

T2 L0daTs

BG-13

La]
Ml Hib .
HN\_)---CNH H \_‘}....Oﬂk
BiE-12
Daterium-Lababed Compond 1
[0074]
[0075] Tk B oubm o Zof 2/ QAo EAsto] 3eha 19 FHFES HgAZer YW 3}
S Axshe RS xFgste, S 1a9 SgtEe Ax HeR
e L
catalyst and/or reductant
— -
M= N= %=
= N
- N
NL?_CN_W HN. o el N-R!
[0076]
[0077] s}sha] | 3}8kal [a
[0078] R1o] F4 L= olm BF 7)ot
[0079] HEowgo]l olmyx BI7|E oldd, TR ¢ d(propionyl), FEIH (butyryl),
POA), WIzxd, EFA Aol E (phenoxyacetyl), HEA7FE R Y (methoxycarbonyl),

oD o
D)?%H
T

Cospouand 1

Q,

_13_
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[0080]

[0081]

[0082]
[0083]

[0084]

[0085]

[0086]

SS=50dl 10-2604975

(ethoxycarbonyl), 2,2,2-Eg|Z 22 EA7I2HH(2,2,2-trichloroethoxycarbonyl), EHE-FE2ZA7l2nyd
(tert-butyloxycarbonyl,  BOC), 2-0] 2 Zo| 5 A 7F2 KB d (2-iodoethoxycarbonyl,  CBZ), FFE RIS A
(carbobenzoxy),  4-WEAMAZAFI2H d (4-methoxybenzyloxycarbonyl), (EFFLA-9-AdWEA])II=2HY
((Fluoren-9-ylmethoxy)carbonyl, Fmoc), 4-MEA-2,3,6-E W ulAl A 2 d (4-methoxy-2, 3,6~
trimethylbenzenesulphonyl, Mtr), W12 6 wWE Fi= 4-dEAHNES E3} AR o]o A FE AL ol rt}.

Fuls F4 Fu A2" Ex Fol Fuf Alagelr. B g e AAdolA Fuj=, [Ir(COD)CI]L/(R =
S)-MeO-Biphep, [Ir(COD)Cl]l,/(R HE& S)-Binap, [Ir(COD)C1]o/(R Z+& S)-Tol-Binap, [Ir(COD)Cl],/(R HEi&=
S)-xyl-Binap, [Ir(COD)CL]1./(S,S H+ R,R)-Diop, [Ir(COD)CLI./(R HE+= S)-P-Phos, [Ir(COD)ClI./(R HE+
S)-Tol-P-Phos,  [Ir(COD)CI]y/(R X+  S)-Xyl-P-Phos,  [Ir(COD)CI]./(R,R X+  S,S)-Me-DuPhos,
[Ir(COD)CL1]y/ (R H=+= S)-SegPhos, [Ir(u-Cl)(cod)lz/(R HE= S)-Ship, [Ir(u-Cl)(cod)]o/(R HE= §)-
Siphos, [Ir(u-Cl)(cod)]o/(R & S)-Siphos-PE, [Ir(u-Cl)(cod)]o/(R X S)-MonoPhos, [Ir(p-
CD(cod) ]2/ (R = S)-tol-SDP, [Ir(u-Cl)(cod)]2/(S,S = R,R)-Diop, [Ir(u-Cl)(cod)]o/(S,R E= R,S)-
Josiphos, [Ir(u-Cl)(cod)]o/(R ¥ S)-Binap, [Ir(u-Cl)(cod)]o/(R &  S)-MeO-Biphep, [Ir(pn-

Cl)(cod)]s/(R T S)-Synphos, BT+ [Ir(u-Cl)(cod)]o/(R 3= S)-Difluorphosor[Ir(cod),] X e.g. BFy,
NO;, OTf, PFs, SbFs % BarF)et #& #7+=Wen-Bo et al., J. AM. CHEM. SOC. 125, 10536-10537 2003.

Damien et al., J. Org. Chem. 77, 4544-4556, 2012. Milos et al., Org. Process Res. Dev. 16, 1293-1300,
2012.); A7) [Rh(COD),IBF; ¢ #< #7t=E E33A Tt oo A3E A %= ZF 1] A|~8(Xiang-Ping et
al.,Top Organomet Chem 36, 313-354,2011); %+ RuCl,(REE+ S)-BINAP/(R X+ S)-DAIPEN, RuCl,(REE S)-
BINAP/(R,R ®=+%& S,S)-DPEN, RuCl,(SE+ R)-BINAP (S,S %+ R,R)-DACH, RuCl;[(R¥E+ S)-Tol-BINAP][(S,S &
= R,R)-DPEN], RuCl,(R,R¥=+ S,S)-Me-DuPHOS/(R,R T+ S,S)-DPEN, RuClo(R,RE+ S,S)-Et-DuPHOS/(R,R T+
S,S)-DPEN, RuCl.(R,R®=+= S,S)-Et-DuPHOS/(R,R &3+ S,S)-DACH, RuCl.(S,S®=+= R,R)-i-Pr-DuPHOS/(R,R or
S,S)-DPEN, RuCl,(R®EE  S)-HexaPHEMP/(R,R X+ S,S)-DPEN, RuCl,(R®E+=  S)-MeO-BIPHEP/(R,R & S,S)-
DPENE ¥ &3l FHE = A2®(ruthenium catalyst system) & o]o] 3HEA] =v}(Christopher et
al., Adv. Synth. Catal. 345, 195-201, 2003. Julian et al., Adv. Synth. Catal. 345, 300-307, 2003).
He S8l 54 EE Yole ol E Ful A2He] Zulg ALY 95 6 et $5F AL o4
o] MEIA (enantio selectivities)S AA3E Aoz I, T3k, B dhgo 3iska]l [[a9 Al 3
FES 7|Eo R A sh= E3shE, 384 11a9 FES waste] 3] 11be gES AFsHA
T

3 A&
g, mE s 11be) SR Y SRS FPAIE PHoR,

S

chiral acid

chiral acid

N-R’

R12 4, g, Wld, 4-vS5AME = 78 Fo opn|xe Bo7|olt),

B owyo] 7)1k L-EAH(L-malic acid), D-#AH(D- malic acid), L-%F@4H(L-Mandelic acid), D-%F&AH(D-
Mandelic acid), L-F¥<FEAF(L-camphorsulfonic acid), D-FF¥ 2% FAH(D-camphorsulfonic acid), L-EfZE}
22k (L-tartaric acid), D-BF2EF2AF(D-tartaric acid), L-DBTA, D-DBTA, L -DTTA ¥ D-DTTAS X33},
wek, sk Ice gAY SRES 7IEAe R HEsEe RS 2, S [co SFFES wdlste] 3%
2 1de] SFES AW 384 1d9) 712 & N7 HeR

_14_



[0087]
[0088]
[0089]

[0090]

[0091]

[0092]
[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

S=50dl 10-2604975

chiral acid
=N
HaN N N chiral acid
HN FEET N=R
8314 I 8314 1d
4w vt Feel obvl wEvlolt,

RIS g4, wWd, 94, 4-w5A4
=

2 oago] 71gke L-Uak, D2k, L-wkalk DR, - EEEL, D-UEEEES, L-EL2ELEE, D-E
2g}=2k, L-DBTA, D-DBTA, L -DITA %+ D-DITAS = 33sich

s}sha Te slaha If
Tk, 2 odtio] AAY A9 AR WHE ATt 4432 B dye JAE SES &v A]xHoA T
3= 2AsH7] 9] ApEd A A (spontaneous precipitation(Fd)), Wz 2/ T d-Sv (VA E F3HES
Hwd e 8 =g 713) o] Wi 93 449 & e o= shte] &ulE ¥k H3sk &u) Alx=H
o 2RE E Ui AR eSS dAsgesn Axd & vk, AASE Fe B A A" 24
S A3t AA3etr]o AA A= (crystal seeds)ES AFESIAL ALESA] FgowH EAE = 9
Bodbgo A AAE AE ARseE WHE (S)-7-(1-acryloylpiperidin-4-y1)-2-(4-phenoxyphenyl)-4,5,6,7-

tetrahydropyrazolo[1,5-alpyrimidine-3-carboxamide(8}8t2] 1) DCMell &3A1713L, &v EAR wkslar, EA/
MIBEZH-E] AZA4sIAA A A4E S F53t= dAE L3},

ool AAY AS AxseE W ITE 1S BAol &38IA7]a, e HUkste] B AAHE S 5=
SAZS 23T AAE A Ax PHe 1F FFE 1 £ AFE=F Acrude Form A)2] g¥o] uAS &3
A7 915 & Tl F-8uiE HA oA dAdET, F-8uls B0 B n-#ARHS XA o]ef g ]
A gkom W uAEZ EA7]7] 9% &vl= DMAc, EtOAc, DCM, EFd 2 2-MeTHFE X3l qt olo) A3ty
A ket

°l ~gujol H7ska, 7]

&
sh7loll FE% AIRbe sl8Foemn @AY, &rie oplE, H
- ]

o = pud
odobAEle] E(EtOA) & FERFSHAITE ool dFHA] dkor, Bl F-fuj= S EIFSAIRE olo A7 A

1
kg o] AA] Ao A, Ak FAELS 10 % WA 30 TF %9
AREY AS ¥},

woune w3 Aol 243 AT Folgomm AN whgrsa 2 Bk B43 BAn A8 A =
B ey e AT

wouge @ Aol A48 A% Feldony dulZy] A%, Abae As, 94 A8, o w0l
% 5 oldel xFonyy duy ARe A w: s PR ATHY



[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

SSS0dl 10-2604975

2 oo gl AAY AE AAA FAFgesA AAA B-AxE F24d ZE(B-cell proliferative
disease)S A7 TE et WS A 3-sho).
B odg o] B-AE ZAA A3S B-AFE o Fola, YIEE(lymphoma), H]-ZAZ] BZZ(non-Hodgkin's

lymphoma, NHL), w94 AUIBAIE X E(diffuse large B cell lymphoma, DLBCL), &|%A¥ #EZZ(mantle
cell lymphoma, MCL), A2¥X #XE(follicular lymphoma, FL), "4 A W& (chronic lymphocytic
leukemia, CLL), 48 HX3A X F(small lymphocytic lymphoma, SLL), Yd»Ed nazgzE5ddF
(Waldenstroms macroglobulinemia, WM), ¥ X F(marginal zone lymphoma, MZL), ZFAIFEA WY
(Hairy cell leukemia, HCL), B]Zl-fA}F W& (Burkitt's-like leukemia, BL)S FE3Felx|qat o]o) 34w %] o

AR Al FEjel A, B AE F44 AEE R/R MCL, R/R CLL, R/R SLL, R/R WE EalAut o]o] g5
A /XA (relapsed/refractory, R/R) B Al oAl Fo|t}.

oo A4F As AMACNA whEAEA 2 Btk B3 #EE Aok shitel AWE AR 9 oA
& Alxshe=d AHE S

B oago] AR A= A A dE=y] D3, Ariddd ", A=A Ak oF E: o= F % o|ako] zd}
o 1 dEie A3kl A58 FAE Azt AHEE

AdoEx A4 Alde 31gE 10] X & Yo|H (treatment naive, TN) 2 ALA/FX4([R/R) B AlE oA &

Gl & AYa J&g THIL Jdon, oE Eof WA 42 He Hrt 7hesk FdehollA 40 % 01”4 UHO

43 HE S$tt(very good partial response, VGPR) H] &< Eoﬂofﬁ 42 Wl Sa H#7t 713 A A o)A

A w35 (overall response rate, ORR)S] 90%(CLL/SLL)IA H&A H7ME ¢33 12.3 WLy =0 4 3

zZ+ 717k (median follow-up time) E<¢F HA ¥-2E(94 %)o] Hgon = F%5 H71E 943k 10.5 /ML =7

F4 B A ujg- U A5 FHEQ DS YERNSITE.

Aol (Definitions)

2 A thE oA FAIFoR AHAHXA] e 3, B WHAAA AMEEHE ZE O Jje4d 4 sty

|0l E Idgo] &3l V)& Boke ddAtdl o) %l‘i@ii oldl ¥ = 9nE ZrET.

AR 1 AT HYS Fdste] Eho A ARg ® kel o], "a", "an" @ "the"¢} S wF FH Y wolE 1

Fulo] tp2 A A AR e 3 259 ULEE B4 FRE ¥

A, odlE S0 "AAdE e g Adg 2 Aol AAHY F sk oS EFeta, "Wy digk A
2o 7l& @ WHES Y8 HAHAY diA @ F e IFAlA FAE A5 oA E el st

wlol A vhsh Pol, 2B U w5F Agelth, RYolA AgHE o] "hiEt a5d e Bl )
AE AAE A9 85 B 6 o, wAHSE 95 B 6 old, H% HHASAE 9 FF 6 o4g

welo] AR AAFe) QolAl, vl NA(F, A 5P, FLB, 49 L/EE AD Fed A
aopsu]; Fobel SaE BA el oa 58 sfEgonry dojd & A, Al 4B w9l
3= 22 HAERA Y 25F Ao A £ 2 BE HWAE Al £ 0.2) WollA Add = ot

w ool AAE wish o], "HAMOR E 13 Axse x4 ¥ A AL = 13 go] Fa A
bl X-H B 8d e dehle, F8 92t £ 19 A3 9208 257k 100 %2 A7) v
10 % 23, WAsAE 20 & 29 Al BuE e 9as AR

2oy 9l 58] AT 99 Anbe]l AAA, B g2E SFEHA @ g, do] "X et 9 "xEs=" ¢
" E"Y 22 P2 WAE Qe A(stated integer) X WA EE AE]A(integer)? 1F EE GHAES
3wk, b2 AdE A (integer) & ©A = QH|A(integer) o] 152 HIAISHA &S ovdh= o=
olad Flojt). EdelA AREE 8o "xgEE"e §o] "EFF=" EE R o] "ty @4 AMSE

_16_
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s=s54

WA 5 sleh

o
]

il

iy
o

N

[0116]

I

vie)

ol

o
el

'&O

il

T, &<(inhalation), A%

ol

(rectal), H]7Z 7 (parenteral) B

e

[0117]

B ul
T =,

(tablets),

o)ok
= 1

[0118]

3,

g 9

I A AA; ¥ o

I

=3
i

B

of
A

]

A

—
=

Pjo
2
]
N
N
oI
7U.
2]
N

, ZFeF(suppository), HZ 23X o]

)
Ly

el

B
X :LO.U

o] 2

M AL

Hr
J

[¢]

Al

she

2

+od

S

ol REAlsh £F

_~
o

el
g

ozel

~

2= (PVP) I 7

Yy E

22

49,

ol

d=2=

| 4l (disintegrating agent); 4

3]

i)
5

AFE| 2+ (hexadecanol ) @} #

K

A

24

ek
<

A (absorption carrier);

A
B e
oo
T R
<
.fv Wy_“

>,
- =
_Eu ©
p g
o 9
2

o

ey

mn

-

3

3}¢HE (quaternary ammonium compound) @}
m
=~

Al (surfactant); 7% (Kaolin)
(talc), Z¥% 2Hol@lo]E(calcium stearate), WUl Z~Elo}# ] E(magnesium stearate),

Z(polyethylene glycol) T3 2 &&A (lubricant)”} AT},

3

A

s X
H
=

goldl =2

2FA) (decentralized

3E
=

=
3

3A) (complexing agent), <

=
A

ot 3}A|, =7 A (thickener),

agent ),

ol
;OD
23|

7
N
oy

[z
)=

=]
=

2l Al

ﬂo

il
;oT

M

:3

F(discomfort), A® (illness), 57

[0120]
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[0121]

[0122]
[0123]
[0124]

[0125]

[0126]

[0127]

[0128]

SE=501 10-2604975

oFof (Abbreviations)

(0] A ET Thezcic ard?
13 =14 B Chchmrz: zvzaead
BID A P Trve o dad
CLL F4 9z AW Chosic lmihoce e lovkon wl
Can: ¥ 8 Wancs e ru eodd
(] To5, So-diay FEOEd s, Srhkimyd  tarmrie ad)
[ B OEEE S Ao 1, & B2 HelE, F lichbm—5,Ad cymm-1, & kcacoovimec 1
=] c[ELL HRLNchbme: chanzt
[311] =2 LW B9 ULH I 10 ara sy ke chylam et
DLBCL o%d AT ATH I w: bz B ool [wahoma?
[T H He]fBd-JEqa| S0 tdimchydace i mdcd
HE o A BFS o] S0 Fdie: chylformmide )
A B o EESdoE dyudqdR
T 1 w2t by Eorea g diss chid aoz o )
WED [ B % & ((me by vl rid=)
[Z5 AT T DdE- mac w | Tansiar Ca brimcoryd
(58] ] 7 W Dymmic Wmr @t
] AE A = ElEch:d Becoacz, Ecclc
= TAE-FIF A4 S =T E U E B Ta £
[1-Echyl-2-1F dimec bylim'i moaros il S arkdiimids 1
EcCH A Echiinl}
EL XA HEX TR e vlar | mahoma )
3 A SEd T H A Chmsd mrranh!
i A= S S A -3 A7
Tiur Chromaroe mishy-Rass Sves cromce ned
i TA =R lieeric kdd
[LE: T A=-T=Ex I3 Fe] 4 &=Nd mrybcacocrium b 1
HPLC ZAw ] FTEd ETH N Hwh F-formeacc Liovid Chroms meras bl
IR "3 Ed FI A Lonmayl wlmha )
I SlaxEd 4441t o marl arzeacsl
IR 3 % AE]Is Process fmacm 11
KE B H-q 0 krl-Fuchar)
| T-TEIN | teR SR-SlEay o Be BRI, Sh-Mkcamyd carcaric o ")
[X5=] Ao LA TLmic of Rwac & cwciand
L ARAE AZH M bk cel | lymabuma?
:':i" o | g g B e muierila
PiPlwBr A dadls BEd=]EMchd Muracsiom Brom e
HCH HEEMchim I}
FHTHE F O] S E R (E P hylecc b miumad
MIBE & ¥ B2 A = ldrmc byl —3- scacannnct
TCH B} & (P charos vl aic body
TITHE HH B -8 AAEEchyd cerciary  bveyl ccherd
HIL B-* 77l HZ W lsoa-Nadekin  lyws homal
AT A= Elin: |- chanl
HF o B2 A E] B L F R chyd~2- syrral doac)
HE A7 FA e loar Mirsce e Rorosaesd
HAT = =]} Ithc marc chan?
OFF AAFAP U | rermers mes!
Fd B0 -FFal Lidimd
wH T+ =|£ B Elfldmecs ms casc<acracion)
FA A AT Fhe moc el !
13 A& Tz o day?
FRH A SR luc rs Pomid ' cy)
ALl 9 GEFA BIW T || lmrhc e s o)
RT A4 ETFmm Tmscruc il
TE ErE g0 ricc el
T W F I F ATk mrerermeeric Bialw =)
THE o Sl ¥ SRR [Toc nu byt oran 1
IH A J=[Olcraumznc mret
AR TF == A& FFlcrremd mrrm| mammest
AFFD A EW ABA uy Fder Ddfracc mal
i FA=CH A e E A Hr ik Hosocmns ma e (o bu lismia)
Al A] of

B e 2 wES gAshE ool AA dedl o] AFdEAE AR H A"

AAd 1 (8)-7-(1-ota 2 2d 9 gd-4-9)-2-(4-3=A9d)-4,5,6,7-H EF-3lo| =23 &= 2 [1,5-A] &
nd-3-7l2 R0 E(E3E 1) Alx WE & oo Y A

1 9A : BG-29] {14

A

Z

b
-
g

BG-2
A FQ 7)ol A, EA(5v), HOBT(1.2eq.), EDCI(1.2eq.), 4-#=A]ullzZAF(4-phenoxybenzoic acid)(BG-1,80Kg,
1.0 9%) 2 ZExYEH(malononitrile)(1.2 eq.)e £ 10T oA TEA(2.4 BF)E 7SI
ojojA], REgo] 5= w7}R] EFES A2 wuksgiY. E3ES 94 st AolA(cake)E EAZR Al
Aokl NS 444 NallCO;= 23] Ml&sta NLCIZ ME stk 714845 1.5 N HS0,= 2 3] Al st
WRESIATE. E5A1A, WgEdA] JAdAT] & E2 AASG Y. 2AE 94 258t 5 & AF A=A AH
o). 79.9%g9 BG-2E& 53}t 1H NMR (DMSO-dg) & 7.62 (d, J = 8.6Hz, 2H), 7.46-7.38 (m, 2H), 7.18
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[0129]

[0130]
[0131]

[0132]

[0133]
[0134]

[0135]

[0136]
[0137]

SS90l 10-2604975

(t, J =7.4Hz, 1H), 7.06 (d, J = 8.0Hz, 2H), 6.94 (d, J = 8.6Hz, 2H).
2 ©HA: BG-3¢] A

N

BG-3

Az BY7)o|A, MeCN(5.0 v)F BG-2(79.9 kg, 1.0 eq.)e £dAE& 85 Tolx EFuEAME
=

(trimethoxymethane)(12.0 v)ol 7} a-9ith. BAH EFES whso] gad
et AEE HATh. I AEHA sFAHT.

A EElste] AelaE Arto R AHstal JF AXART. 71.7Kge] A==
DMSO-ds) & 7.70 (d, J = 8.4 Hz, 2H), 7.52-7.45 (m, 2H), 7.28 (t, J = 7.6
3.93 (s, 3H).

=

3 WAl BG-4¢] A

N
.\“\.
[ N
HaN H
BG4

Ao E971A, oe2(0.6 v)T =gt A E FAsE(1.0 eq.)
1

w7kA] wkekgivh. HPLC w45
Z5E ARG, e 4

=M

=3tgich. H MR (400 MHz,
z, 1),

7.22-7.06 (m, 4H),

E8-(2.5 v)Z BG-3(71.6 kg, 1.0 &)

d ol
EdE 156 T olgtol A whg-7]ol #7}etth(charged dropwise). &4& H2o2 7hdstal whgo] ¢5d w7}
5

A wbekgitk. = (4.0 v)& wg7lel AHrrekleh. 29 vs Sl 5 TR A7 AL

2 E(1.0 vZ AF 3t Aelas IF AXAIALE. 66.9 Kgo AAHES 533t}

12.11 (br s, 1H), 7.80 (d, J = 8.8 Hz, 2H), 7.46-7.39 (m, 2H), 7.18 (t, J = 7.6 Hz,

4H), 6.43 (br s, 2H).

4-6 THA: BG-89] 34

Ho \H'u" o fiehigBe a CAIF-DRA 9
J—CN—HM E— [HOE e He=Bap —————— ~Hog
EDCLTEA N THF =
HOBL DCH b =
BG-E BG-E BG-7 B&-8

DCM(8.0 v), BG-5(80.0 Kg, 1.0 eq.), N, O-tHgs|=Edolnlz=r FEeo|=(N,0d

44 Felste Aol
HONR (DMSO-ds) 6
1), 7.12-7.04 (m,

imethylhydroxylamine

hydrochloride)(1.2 eq.), HOBt(1.2 eq.) ™ EDCI(1.2 eq.), TEA(2.6 eq.) & EFES 15 C oldlolA A 7}s}t

Ak, wkgo] &g = u7px] EHES Ao muksta, 94 Fe2lske, AelaE DM
H3kgrh, oAFAL 20 % FA NHCL(3 X 4.0 v)E AHSIATH. AL 27 =70 A

(1.0 o= 2 3 A
FHEAA 7= 44

E BG-6S 53, olE F7 A 1 o2 dAlA ALE ST, AR ES EF< (5.0 v) 2 THF (1.0
v)ol &3A7]L, 10 T= YA F, COW MeMgBr(1.4 eq.) o2 AH7}gt o}, whgo] A= w7l 4
oA waksisith. 8995 10 T olatE 1@; AR, 23t 74 NICLE 10 T olstellA A7bsldint. EfES
AA Besta, BElste], oFgeta, F714S £ NaCl® 2 3] AFHs0T. 7148 555t a3 A4S
< #5313, ol& F7F AA glo] v DAl ARE akgivh. DMF(2.5 v) B DMF-DVA(2.5 v)5 FF=S h&
o] ¢t=d uwj7bA] 110 ColA wxrkaldrh. whg EFES W7 7)a, $FA2 s DS H7F stk s
EYgES X3 74 MCIE AF 38T, §7158 5F5A1713 ks Sdste ddAZAY. £35S 494 &
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[0138]

[0139]
[0140]

[0141]

[0142]
[0143]

[0144]

[0145]
[0146]

SS=50dl 10-2604975

gate] Aolag &5 sk, Aelas AT A=AAC. 82.2ke¢] HH WYBS S5k H NR (DUSO-
d) 6 7.49 (d, J = 12.6 Hz, 1H), 5.01 (d, J = 12.6 Hz, 1H), 3.99-3.82 (m, 2H), 3.14-2.94 (m, 2H),
2.89-2.61 (m, 6H), 2.49-2.37 (m, 1H), 1.66-1.56 (m, 2H), 1.39 (s, 9H), 1.39-1.20 (m, 2H).

7 A BG-9°] A

]
-Bac L N =N
] HOAE, tofuane i\ N

-t b
5 Ny Aoe

g

9l

e

o N

oA, EF4(8.0 v), AcOH(0.5 v), BG-8(1.2 eq.) ¥ BG4 (66.9 kg 1.0 eq.)d] EFES 95 CE
ool ekhgd wizbx] wuk ATt ESES YA A, FHAA deEE A =
gsla, AolaE HEEE MFHEIAY. AoaE AF HERAFHT. 107.8 Kgo AAHES 539,

' NR (DMSO-ds) & 8.78 (d, J = 4.6 Hz, 1H), 8.15-8.07 (m, 2H), 7.51-7.41 (m, 2H), 7.34 (d, J =

DY)
> R B>
2L
FEE

‘

[«0

Hz, 1H), 7.27-7.19 (m, 3H), 7.17-7.10 (m, 2H), 4.24-4.02 (m, 2H), 3.81-3.69 (m, 1H), 3.12-3.82 (m,
2H), 2.15-2.04 (m, 2H), 1.76-1.60 (m, 2H), 1.43 (s, 9H).

8 Al BG-109] 34

Ny, Z71e A4 THF(10.0 v), BG-9(13.0 kg, 1.0 eq.) % D-DBTA (1.0 eq.)e] E3El Pd/C(10 % w/w)E SHA

7|31, Fh 7FAE W) FEEa, £ 4Ee 1.8 WPa®E SXA AT, wEU)E 40 TE A8 7rdsta

Hhgo] ekmE wizkA] aRkelgivh. olojA, E3ES WAY|AL, o3 £, AlAE THFE M85, o ol

& F53aL I 20404 FF5AZAT. DM A7kt ZHTga NaHCO; & (aq. NallC0s) &% &FA]7]aL
A

MIBE 2 #item HAAZ v 94 —"‘i-ﬂ’é‘}?iq. AolaE F5}L WF A AXAA 5A dFES

7.37 (m, 2H), 7.21-7.14 (m, 1H), 7.12-7.03 (m, 4H), 4.09-3.91 (m, 3H), 3.30-3.22 (m, 2H), 2.82-2.55
(m, 2H), 2.18-1.99 (m, 2H), 1.98-1.86 (m, 1H), 1.69-1.58 (m, 1H), 1.56-1.45 (m, 1H), 1.38 (s, 9H),
1.32-1.13 (m, 2H).

9 ©hAl: BG-119] 34

C1(20.9 % w/w, 2.0 V)& %



[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

S=53 10-2604975
ZFskitk. Whgo] 9= wiztx] ZIES wikelivl. MIBE(4.0 v)E &9 HArtsta WZAZT. Aola=
A B2 533 k(2.0 Vo2 MAHS ts Aolas (5 v) oA &Eiglgtsta o] YA B35
o, AolAE 2.0 Vo AHET 1T AZAZL. 85.2 keo WHEL FE5ATE. MR (DMSO-ds)

§ 9.25-8.85 (m, 2H), 7.84-7.70 (m, 2H), 7.47-7.37 (m, 2H), 7.18 (t, J = 7.4 Hz, 1H), 7.12-7.03 (m,
4H), 5.73 (br s, 2H), 4.12-4.03 (m, 1H), 3.25-3.19 (m, 4H), 2.90-2.73 (m, 2H), 2.28-2.12 (m, 1H),
2.10-2.00 (m, 1H), 1.99-1.86 (m, 1H), 1.84-1.52 (m, 4H). 1H-NMR (DMSO-ds) & 9.25-8.85 (m, 2H), 7.84-

7.70 (m, 2H), 7.47-7.37 (m, 2H), 7.18 (t, J = 7.4 Hz, 1H), 7.12-7.03 (m, 4H), 5.73 (br s, 2H), 4.12-
4.03 (m, 1H), 3.25-3.19 (m, 4H), 2.90-2.73 (m, 2H), 2.28-2.12 (m, 1H), 2.10-2.00 (m, 1H), 1.99-1.86
(m, 1H), 1.84-1.52 (m, 4H).

10 ©HA: BG-11A¢] 3HA

BG-114

(6.0 v) % NaOH(3.0 eq.)% BG-11(85.0 kg, 1.0 eq.)e] EFEE F2[RDAA wkgo] &xd w7x] wyt
Skith. Alo]lAE Hof MIBE(6.0 v)olA &elglshsialtt. S 94 83ty AaE F533th. Aela
2 2T AFXXNHT. 71.3 Kg9 WAELS F5519 . "H-NVR (DMSO-dg) & 7.82-7.74 (m, 2H), 7.54-7.49 (m,

), 7.45-7.38 (m, 2H), 7.21-7.14 (m, 1H), 7.12-7.04 (m, 4H), 4.03-3.95 (m, 1H), 3.29-3.21 (m, 2H),
3.00-2.87 (m, 2H), 2.46-2.31 (m, 2H), 2.11-1.83 (m, 3H), 1.58-1.12 (m, 4H).

11 ©HA: BG-11B¢] 34

S

Na=
= ,\"N D-DETA

HNL_)~H<::hH

; BG-11B

HhS- 7ol o Bh /& /ol A EAL (7:3:1, 46 v) 2 BG-11A (30 kg, 1.0 eq.)o] EFES Ah ZZA 7045 C=
7FEe o, ol EHE/E/OFHIEA (7 ¢ 3 1, 4v)ollA D-DBTA(1.20 F&)e] &H& 65 T o] g9 2ZollA Z
7b stk AAE &S 16 AZF EQF 60 WA 65 TeollA wwrek tf ALog WA ZY.  aAE 94
st 53t AEe(2.0 v)E AT, Aol E 55 TollA 16 Al &<t oleh&/=/Ac0H(7: 3: 1, 20
v)o] &3 &1 oA &g §F ALoR WAAFT. aAE Y4 EEste] 5 o ®2(2.0 vE A

Asoltt. AolAZ AT AXFATHES: 37.9 %). H-NR (DMSO-d;) & 8.76 (br s, 2H), 7.99-7.89 (m,

4H), 7.83-7.75 (m, 2H), 7.66-7.57 (m, 3H), 7.52-7.45 (m, 4H), 7.45-7.39 (m, 2H), 7.21-7.14 (m, 1H),
7.13-7.03 (m, 4H), 5.64 (s, 2H), 4.08-4.00 (m, 1H), 3.29-3.19 (m, 4H), 2.85-2.72 (m, 2H), 2.21-1.40
(m, 7H).
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[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]
[0161]

12 @A BG-11C¢] 3HA

SS50ol 10-2604975

2HCI

"\
HM g MH

BEG-11C

ALl As thr] ZANA YEFEREWE(15.0
BG-11B (48.0kg, 1.0 W)= H7}sdct. wk&-
ZRHE(5.0 v)o8 FEa9ct. §71= i

o HA7}eaT. AR
EZHEN(1.0 vOE AH
(1.0 v2 A#E3 v,

v) % 20.0% 4 KOH (3.0v)e] &3t&Eof ufaelo]=(bachwise)
© T, 71%S 53k, 4 S (water layer)S UF
< %% HCI1(Con. HC1)(0.36 v)& A0 A7) 7=
d=E w7bx] wRksiith. aAE Y4 Eglel o8 s fHER
J31lth. 5% IAE MBEG6.0 v)E &8s siith. uAE 94 skl MIBE
A Ax=AFTE. 31.5 ked] BAES F53IUTH(EFE 100 %).

(e}
S S (e} (e}
TEES ol

12 ©HA: BG-11D(ZZF A&, Alternative intermediate)®] A

A4 (soft water)(10.0v), KOH(5.0 eq.)e] ACN(5.0v)S wH27]o) x|-$-aL

Hol:= 155 HoF wakalith. BG-11B
(1.0 eq)= FEA o8 W-g7]o] FxI8givt. vhgo] ¢kn & wj74x] Z3h=S uywk a3t
Aelas 44 g8k, AN(L.0 v) B A5(5.0 v)ollA &2y gtetal, g dxAA BES 58300

13 A BG-12¢] ¥HA

L

'\
iJ.

HN\_) CNH

BG-12

MsOH(2.5 v)% BG-11C(15.0 Kg 1.0 eq.)®] §d& wkgo] == wj7}x] 85 Co A 7] 2elA uqks)
tho B 5 °C 2 AN AAF (4.0 E Azge] A7t

(})j\

B3 222 35 C olatE FAAATH(EWEA &
7 A, AAE £NRS 30 ColA 16 Az Hor a3 DCM(2 X 3.0 oz AFHsAY. 4474
(aqueous phase) & FE3ITE. DM (6.0 v)S FAA N Hrbsla, E3ES 5 T2 JZA AT, 30 T o]5+9
5o wnketa A 20 % $4k8l NaOH(E 9 ahA] 2=7F 53 = pl %k% 11-122 24 a3t §7134e &
g5t =535 Y. A 528 DANGB.0 vIE FEIAT. 7715S £S5 sFA AT, MIBE(4.0 v)E ZF
T2 H7b EGth. olojA, EFES HFA7|L n- FEorRE IAAZT. nAS 94 st mom
AE 2Bo|N AXAZAT. 12.55kge] WAFEo] S5t (58 94.9 ). "-NR (DMSO-ds) § 7.52-7.46 (m,

2H), 7.45-7.38 (m, 2H),

7.21-7.13 (m, 1H), 7.12-7.03 (m, 4H), 6.64 (s, 1H), 3.99-3.90 (m, 1H), 3.29-

3.22 (m, 2H), 3.03-2.90 (m, 2H), 2.48-2.36 (m, 2H), 2.03 (dd, J = 13.9, 5.6 Hz, 2H), 2.14-1.99 (m,

1H), 1.97-1.85 (m, 1H),

1.65-1.15 (m, 3H).
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[0162]

[0163]
[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]
[0171]

SS90l 10-2604975

14 ©+A: BG-13¢] 3HA

12 L-DBTA

BG-13

HH-S-7)o] A MeOH(13.5 v), AAF(4.5 v) 2 BG-12 (8.5 Kg, 1.0 eq.)9] ZFES N, t7]olA 50 T2 7143}
Ak, A7 EFE9 iE%— 50 T2 fA8hHA L-DBTA (0.7 eq.)2] MeOH/AAF & (1.5v / 0.5 v)& 4
Flek. H7F F, ERES 50 CTellA 2 ARE o) wnke ohf, A2om WAL A2 16 A3t o]
jﬂ‘%’}ﬂﬁi‘ﬂr. Aola= Qym‘ B2 2o, MeOH(2.0 v)Z AT, AolaE g LEAAA AZRAFAL.
9.08 kg9l AAPES FSIAH(TE © 74.8 %, ee &> 98 %).
15 27 (9)-7-(1-o1F A2 A9 H 2| tl-4-U)-2-(4-F 5 A Hd)-4,5,6,7-H| EZ}-sto| =2 T 2}E=2 [1,5-A] 3|7
) y-3-7t2 B »oln = (3} 3 = 1, (S)-7-(1-acryloylpiperidin-4-v1)-2-(4-phenoxyphenyl)-4.5.6.7-
tetrahydropyrazolo[1,5-a]pyrimidine-3-carboxamide)<] 34

Ny, E-9]7]o| A, ACN(12.0v), E(12.5v), BG-13(8.0kg, 1.0 eq.) 2 NaHCO; (2.5 eq.)E wFS7)o] H7}slgitt.
=

v
dlo

i FES 50 T2 YZAAY. TEE, MeCN(0.5 v) T olFAH2Y F2elo]=(1.1 eq.)] &
= A7bshal wkeo] ekmd wizbx] anbslittk. EAG6.0 v)& WH7el %7}—8}1 wakskIth, 1S S5t
ATk, FATS EA (3.0 vE F7IE FEIUT. F713S 3t A= (brine) 2 AHEAT. 7155 F
53t sH AT

FES DANE 3 %w/w WEHE(21.0 v)E &el¥e= A2 %) Z7o= A, sgE 1 89
Sala 1F A4 FEAAT. AFES FA/MBE(2.0 v)E JAAZG. Ao)as AAEEA A4 Egstd
FE3AT

15 &4 (S)-7-(1-ola ¥ 2 d A A 2] d-4-U)-2-(4-FA A H )-4,5,6, 7-HEZ}-3lo] =2 H L2 [1,5-A] T
U]‘ﬂ—i’)—ﬂigio]ﬂ]?—(ﬂzﬁ’ﬁ 1. (S)-7-(1-acryloylpiperidin-4-y1)-2-(4-phenoxyphenyl) -4,.5.6.7-
tetrahydropyrazolo[1.5-alpyrimidine-3-carboxamide., THA] H

3,

N
HzM \ N a
HN  hend N_{.:
CHCN (10.0 v), AAZ(5.0 v), NaOH(1.5 eq.) @ BG-13 (1.0 eq.)9] EIES wylslo] ghe gl A9t}
o]o}A EtOAc (6.0 v)& Wh&Eol| A Faiqtt. f71%4S 3L 156 ¢ 9 (3.0 vIE 2 3] AlH 33
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[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

SS90l 10-2604975

ok A7) A" 5714 sFA171A, &S CHON(ZHR 53] NMT 5.0v)3F w8ksldch. CH N (7.5 v) 2 4
AF (12.5 V& Y 15-20 CE BZAAY. L-(+)-EF2EE2H(L-(+)-tartaric acid)(0.5 eq.) 2 NaHCO,
5eq.)E WS BB ZRAIZT. CHLN(0.5 v)9] ofad2d F2gko]=(acryloyl chloride)(1.1

S g EEE HU1En. wheo] 95 % & EtOAc(6.0 v)E ¥ TEE A FU1ES F
o SRS BAGBLO vE F7F FET. #715S R 156 ¢ 2E(5.0 v)Z AHsa $FAZ
FEO Hy: 1.5-2.0 v)o.&2 nAstx, Ag7F A AH(AE7HA: 100-200 mush, 2.0 w/w,
(eluent) : DCM9] 3 % w/w MeOH(2F 50 v)o.2 AASAY. F5H fHNS H5FA7]AL EtOAc(4.0 v)&E LAY
o}, MIBE(6.4v)E 50 CollAd ZIFEol H7I5k3t. EEES 5 T2 YA & AolasE YA Ez 457

=

n
()
[}
=
™

16 ©HA: 313tE 19 AAS Al A Z(Preparation of Crystalline Form A of Compound 1)

£ 7.0 F3)9] DCMe| &3lAIZl the-, &w) EAZ A3, EA/MIBER AZ27ds 5, A
T AZAHY. 4.44 kg AAES 5T (GFE: 70.2 %).

AP ES o5 2ol XRPD FepiHE zZke shdEl ez o (PANalytical Empyrean) X- &2 3787 <A
AE X-4 &2 3A(RPD) ¥ Wl o SAstEH AT XM I (wavelength)(Cu, ka, Kal(A):
1.540598, Ka2(A): 1.544426, Ka2/Kal ZF%=H](intensity ratio): 0.50); X FH A (45 Kv, 40mA); A
<3 (divergence slit)(R&); 2 RE(A%); 270 WL 2TH(3 ° -40 ° ); 28 Abo]=(° 2TH)(0.0131);
270 E5(° )(¢F 10). XRPD 2= AAES & 19 Ve vlel 22 442 Ao I},

= 29} 72 AlAF FAF DA (differential scanning calorimetry, DSC) <A1 TA <SIAEZHHE(TA
Instruments)iﬂ TA Q2000 DSCollA AAH k. Ah&9 DSC e} € (parameters)oll = oSS T3t 2%(25

C-93ts 2%); 719 =10 T/E); W (F=Z(ramp)); AE W(LFvF, AHZ(crimped)); HA 7}
(purge gas)(Ny). DSCA#= 139.4T (A =)ol F33 =4S YeEhdT.

TR ](TGA) GALe TA QJ2EHWES TA Q5000 TGANA A ¥, AFE%E TGA d&br|E &=

5 aﬁk SR (F2- Y3t 25); 7MY £=(10TC/%): WH (A= (ramp)); AE #M(W=F(platinum),
0%+ (open)); ¥ A 7}i(purge gas)(Ny). TGA A= F53tEow 110 T7HA FA £4o] gle Ao 7 yE

Wk

T 3%

By

o o

= 49} 22 IR 3 217]FH (proton nuclear magnetic resonance, lH—NMR)% DMSO-dge] E.F7 400M NMR +

7] (Bruker 400M NMR Spectrometer)® A th(collected). lH—NMR(DMSO—d(;) § 7.50 (d, J = 8.6 Hz, 2H),

7.46-7.38 (m, 2H), 7.17 (t, J=7.6 Hz, 1H), 7.08 (d, J = 7.6 Hz, 2H), 7.05 (d, J = 8.8 Hz, 2H), 6.85-
6.72 (m, 1H), 6.67 (s, 1H), 6.07 (dd, J = 16.8, 2.2 Hz, 1H), 5.64 (dd, J = 10.4 Hz, 2.2 Hz, 1H), 4.55-
4.38 (m, 1H), 4.17-3.94 (m, 2H), 3.33-3.22 (m, 2H), 3.08-2.88 (m, 1H), 2.67-2.51 (m, 1H), 2.36-2.15
(m, 1H), 2.12-1.82 (m, 2H), 1.79-1.65 (m, 1H), 1.63-1.49 (m, 1H), 1.38-1.08 (m, 2H).

% 50 UEhd nhel 28 w2 8 2712 (CC-NR) S DNSO-de] BE7 400M MR 2Z7]olA d9ith. stEE 1
o] A4 Aol W C-NMR 2HES.
AAd 2 F3E1Y AP A9 A=

(9)-7-(1-otmad 249 H g d-4-4)-2-(4-F A9 D )-4,5,6, 7-E| Eg}-3fe| =2 &2 [1,5-A] Igv|d-3-7}
EE ol = (35 1, (S)-7-(1-acryloylpiperidin-4-yl)-2-(4-phenoxyphenyl)-4,5,6,7-
tetrahydropyrazolo[1,5-alpyrimidine-3-carboxamide) WO 2014173289 Aol ¥A]® WHoT A|Fstx, 2
AZAA SFE 19 vAAH S 530, EA nL)oll SFHE 1(200 mg, ee > 97 9] &4S 50 T2 714
gk o, A7 &dlo 50 TollA AR nl)& A7t eSS Aoz WAAIZ]AL 16417 5 wiksh
F oJ3ste] 110 mgs N BARZA 5 k. Ao A= XRPDel|l 28] & A(Form A)Z T4 = AT
AN 3 FFE 19 2AY A9 AZ(F-&4 AUHE)

oF 15 mge] AR(ZAE MDE 20 nL 8 vpo]de] ¥ 0.4-1.2 mLe] 3T &v(E 2 FX2)E H7tsho

e
AAE LAHTE. ololA, EFES 800 rpme] EHEE APoE  wukate] ALoA FHE gas
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[0183]

[0184]

[0185]

[0186]
[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

FEaQ. 1 %, 4

% =
09:‘4,
Q‘L
32
)

15.0 mLol] o] & wj7}A] d
A= XRPDO oJ8f] A Foz FAFU

AHAHS ol |

1 Acetone H,0

2 DMAc H,0

3 EtOAc n-heptane
4 DCM n-heptane
5 Toluene n-heptane
6 2-MeTHF n-heptane

A 4 HEE 19 AFY A9 AZ(EY F7] )
ok 15 mg9] AME(Z4Y A< 0.5-1.5 mLol| 73
@ g9l AT}, ololM, Solg A I3

o WEehi ALol A HaeuA,

}o 5= Lo (olHE w= R OAC)E
H

(o) SKCN, = =
a]—a"l—‘

—
—

AAd 5 SE 19 2HY A9 HFA HAE H BAE 19 &

(1) =24 St HAE

S 19 249 Ax & A HEE= 80 TolM 29 oot AL, HEE
A

=8
Hals Jelhx] gogtt. sEHE 19 AA-E A9 AUzE kHA dTe
T0=99.2% and T12=99.2%)7}%] % 4

o) = Eo}-

P Feh o BAA £E WS WA Bt Ao vekth B 25C/60

6
= O
C/75RI EAN A AT 6749 Fer w243 W B £% Ash BREA 2t 0w g,

(2)

= 6o yERd wvie} 2ol 4 Z7] &2 (Dynamic Vapor Sorption, DVS) =Z=Z(plot
Surface Measurement Systems) DVS IntrinsicO & <
dm/dt (0.002%/%); HAaMin.) dm/dt HAEA 717H(10 1—),

Ifot

&4 B2 E (Hygroscopic Test)

25°C/60%RH
N8 (%area: T0=99.1% and T6=99.4%)7}4]

U oEE g-gule] Sl
Fwz WS, F59

S A 3 ml wpo] el 4

olgel WAtk 20 mL w}ol

l%ﬂ F ool FRE AR T

] =1 T
A F, e FNS AedA FUAZG. 5 A= KR 3 A Fo= AU

%o XRPD ¥l AAY
ol A 24714 (%area:
A 7§ = o
%RHON A = o 2470 2 40

WS 24 A

L¢(25°C);

-»]EH(MaX.) 3y /\]{P(ethbrmm time) (180%);
RH ¥ (0%RH~95%RH) ; RH 2~%] A}o]Z(step size) (0%RHOIA 90%RH, 90%RH A 95%RH7}A] S5%RHON Al 10%RH). =

a

6ol LERE whel o], 80%RHANIA H o] v 22 F717F o, ol setE 19 ZAAY A9 oF 0.8 %olt).
(3) 3I3tE 19 =& A 7]7] 93t A 8-S T3t AAs/AEA S
A PSS B3 AAS/ A= FFE 19 55 AL F3HE 19 ETES 2EsE a8FQ Yol
o, 3 39 mAlE AAI7F FERE QY.
Z3

ol sletE 19 &%

A 714 FzvtEady A F(After Silica Gel Chromatography|98.5% area

Purification)

HAHA YAA3F T(After First Recrystallization) 99.3% area

FHA A A3} F(After Second Recrystallization) 99.5% area

AAld 6 FEHE EAE (9)-7-(1-olad=d v d-4-9)-2-(4-s5 A3 d)-4,5,

6,7-FlEd-dol ===

2 [1,5-A] JYu|d-3-Fl=2Exoln|=(FeEEF EXF 3¥E 1(deuterium-labeled Compound 1)
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[0195]
[0196]

[0197]

[0198]
[0199]

[0200]

[0201]

[0202]

SS=50dl 10-2604975

QL

o

LN
5O g
] D

HaN

DCM(20 mL)¢] o}=&E-2,3,3-t] A4 acrylic-2,3,3-d3 acid)(50mg, 0.67 mmol) = DMF(1 W$)<] gollo] =g

=
2 o]=(oxalyl chloride)(1.6 N, 40.9 mL, 65.5 mmol)E 0 WA 5 ColA AH7}3 s A2oM 2 AHs
oF Wyttt EdES 79t XA AFE ol R U-d; FEo]=(crude acryloyl-d; chloride)E +5

st
DCM(20 mL) 2 oH/Fe] NaHCO;(10 mL)&] (S)-7-(1-otzad 2 U al A gl d-4-%)-2- (4~ A5 d)-4,5,6,7-EH E&}-

sfolmg2yetER [1,5-A] Fvd-3-7t2 8 2oln| = (Be-1302RE £, 15 @A, 3FE 1, A By
A= 278 mg, 0.67 mmol) F&Md| A7) ofmPRA-d, FE2eFo|=(acryloyl-d; chloride)e] €4S DCM (5
mL)oll 0-5CelA] H7bstar AeA 2 AIZF FF wwkeivt. A%E 7] $& 55 JHHEFS Tk 1z
3, sk, Y FFA7]AL, prep-TLCE A8 55mg(17.5 %) (S)-7-(1-olaE2 LT 2 d-4-¢)-2-
(4~ =2 9d)-4,5,6, 7-ElEgt-slo| =29 g} &2 [1,5-A] Fgu|d-3-Ft2 R 2olu|=2 WA 1A S 535
G}, lH NMR (400 MHz, DMSO) & 7.50-7.44 (m, 2H), 7.42-7.35 (m, 2H), 7.17-7.10 (m, 1H), 7.09-6.99 (m,

4H), 6.64 (s, 1H), 4.52-4.40 (m, 1H), 4.10-3.95 (m, 2H), 2.29-3.25 (m, 2H), 3.04-2.86 (m, 1H), 2.63-
2.50 (m, 1H), 2.32-2.13 (m, 1H), 2.06-1.81 (m, 2H), 1.75-1.45 (m, 2H), 1.35-1.08 (m, 2H). MS (ESI,

m/e) (W11 475.2.
AA 7 FFHE 19 FE A7 (Polymorph Study)
(1) nAAdde tale] A-315= 19 v gdsd oz e A e Ax

(9)-7-(1-o}tmad = A9 72| Pd-4-2)-2-(4-F| 5 A F D )-4,5,6, 7-E| Eg}-sle| =2 T e}E = [1,5-A] Ign)d-3-7}
2E ol = (3EE 1) WO 2014173289 Aol aA|® WWog Azdta, $2 AxA7 IJFEE 19 nHdES

¥ 4a WA 4k, F 5a WA Se @ F 69 zHzte] Ado] s, vAA

3 = o

ool TAT FAF vhe ool Agak SuT Ak, B 49, THTL Adsie] FYH §AL
KeR o) o /\1
=

FEATE. 1 v B S9dA AAE 1AE BV Y8t EFES 12 4 e wnkskA ki AR
wgselth, wAE AYE Fok AFoR RIS,
#% 4
= EdEA 83E 1(ee g = 90 %) (4a)
Ad HE ol ’F2(RT) |7FE (Heat) A3
EA(nL) k(L) (1-2d)
1-1 0.5 0.1 Y — No solid
1-2 0.5 0.2 Y -— Little solid
1-3 0.5 0.3 N Y oy
1-4 0.5 0.4 N Y e
1-5 1 0.2 Y — No solid
1-6 1 0.3 Y — No solid
1-7 1 0.4 Y — No solid
1-8 1 0.5 Y — No solid
1-9 1 0.6 Y -— Little solid
1-10 1 0.7 Y — Little solid
1-11 1 0.8 N Y oy
1-12 1 0.9 N Y e

|
N
D
|



SES06 10-2604975

(B 4k)
i . 5o 7tg E=iniy
2% U9E er T (ml) BEETE | ean (1-24)
2-1 05 0.1 e R Mo selid
2= 05 0.z i - Little s<lid
£=3 05 03 I 3 =}
2-4 [IR=1 04 8 T 24
Zh 1 02 s S Mo solid
Z2-h 1 0.3 N e Mo solid
T 1 04 i i o solid
2-8 1 05 i'é ara Mo solid
2-9 1 05 i L Little selid
2-10 1 a7 ¥ i Little s<lid
2-11 1 05 i === g
2-12 1 09 I 3 2y
(FE 4c)
S . 2 718 ==inl3
2% 9= E& (ml) Cyclohexane (ml) HERT) (Heat) (1-2d)
3-1 05 0.2 Ed S Mo solid
3-Z 05 0.3 Ed L Little selid
3-3 05 0.4 X S e
3-4 05 0.5 i e e
3-5 05 0.k i) i g~}
3-E 1 0B ki T Little salid
3-7 1 0.8 x RS Little sclid
3-8 1 1.0 g S Little seolid
2-9 1 1.2 ' S Little selid
3-10 1 1.4 Ed SEsEn 2y
(B 44
FE— o =2 (RT) ] 23t
o DCM (ml.) H A () (Heat) (1-2d)
4-1 05 0.4 Ed = Mo salid
4-2 05 0.6 X FEET Mo solid
4-3 05 0.8 ' SeEs Ilo saolid
4-4 05 1.0 T ' gg
4-5 1.0 1.4 ¥ e Mo seolid
4-6 1.0 1.B X S Mo solid
q-7 1.0 1.8 Fd e Io saolid
4-5 1.0 2.0 i I 24

[0203]
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SES06 10-2604975

(E de)
4y wis [z-O= =00 — AHE(RT) i =3
E R = A (1l (Heat) 1-24)
-1 05 06 a ———— o solid
h-%2 05 08 % —=—= Lo solid
-3 a5 1.0 A ——— Lo solid
h-4 05 1.1 iy i gl
E-K 1.0 14 £ ———— Lo solid
5E-G 1.0 16 - = o solid
-7 1.0 1.8 o ———— Lo solid
E-8 1.0 20 N —== o solid
£E-9 1.0 Zo | . F4
(& 4t)
——— = = =
4 Hx VEORe Tl 2 (i) HERT) | ety (1-2d)
E-1 0k 03 oA ———= Little solid
-2 05 04 e S e
-3 05 05 i e ol
-4 05 06 I B ot
-5 10 06 A ——== Little solid
G-6 1.0 08 Y ——— Little solid
E-7 1.0 1.0 Y ——— Little solid
-8 1.0 1.2 % === Little solid
-9 10 14 | iy e
(® 4g)
P =M oTE =3
2% ¥z =9 (ml) ) SEERT) (Heat) (1-24)
7-1 1.0 0.2 o ———= Little solid
T=2 1.0 0.3 N —_—— Little =alid
T-3 10 04 i ——— Little solid
T-4 1.0 05 | b el
7-5 1.0 086 I i !
(% 4b)
EAR.C] = -E-UH s =1l 2 23S J.I-DEa ;é‘j_]-
T B Ry | TEERS | BERT) | (e (1-2d}
(L)
g-1 10 01 N === Little solid
a-2 1.0 02 N R Little salid
a-3 1.0 0.3 A = el
g-4 1.0 04 T i 2]
4-5 1.0 05 I N Little solid
8-6 15 04 E S Little =salid
a-7 15 05 oA ———= Little solid

[0204]
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[0205]

[0206]

SE53 10-2604975
(® 4i)
aE W = AOIZ = | AFE(RT 2tg 23
SR LeDbe (ml) (mL)"‘ e {Heat) (1-2d)
9-1 0.4 1.0 Y — Little sclid
9-z 05 10 i e Little solid
9-3 0.6 1.0 Y — Little solid
9-4 0.5 10 i i Little solid
9-5 1.0 1.0 ¥ E— Little solid
LB 4))
N—— T T 2
=== IPAC (ml) Em)ﬁh == {Heat) (2-34)
10-1 1.0 0z Y — Little solid
10-2 1.0 04 ¥ s Little solid
10-3 1.0 0 i L Little solid
10-4 1.0 05 ¥ T Little solid
10-5 1.0 1.0 i B Little sclid
10-5 1.0 17 o i ed
(R 4k
I 2 : Iped 27}
48wz [O]2nd oMEHOIE| ARIZEEI | A2(RT) B e
(ml) (ml.)
11-1 1.0 nz ¥ . Little solid
11-2 1.0 04 i B Little solid
11-3 1.0 0 Y —— Little solid
11-4 1.0 043 i S Little solid
11-5 1.0 1.0 Y — Little solid
11-5 1.0 1z o] i 2
Y=Yas, % N=No,
5
S B2 A9 38E 1 (ee 3 = 97 %)(5a)
Ad Ws |- -2 (RT) 7+ 23
EA (mL) At (mL) (Heat) (1-2d)
12-1 1 0.2 Y [ No solid
12-2 1 0.3 Y [ No solid
12-3 1 0.4 Y [ No solid
12-4 1 0.5 Y [ No solid
12-5 1 0.6 Y — Solid
12-6 1 0.7 Y — Solid
12-7 1 0.8 N Y |
12-8 1 0.9 N Y oy
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[0207]
[0208]

[0209]

[0210]

[0211]

SSEE36 10-2604975
(B Eb)
= 9 2y - ==l
A1 51 ==
dE d= EA (mL) e (ml) FEET) | (Hean) (1-2d)
151 1 0z 7 e o solid
13-2 1 i3 ¥ B o solid
15-3 1 0d ¥ S o solid
13-4 1 05 5 T o solid
135 1 06 v — Solid
1536 1 07 ¥ — Solid
13-7 1 08 ¥ — 2o
EE 1 09 T 7 i
(E Bg)
i = Em JtE Z3t
A1 W Atz
e ECh: (ml)  [FOI==a )| S=w ) (Heat) (1-2d)
1a-1 04 10 s = o solid
14-2 05 10 ¥ T o solid
143 0E 10 7 — Solid
1a-4 0g 10 ¥ — Solid
14-5 10 10 ¥ — o solid
T4-F 10 15 ¥ — Solid
1427 10 Z0 ¥ = Solid
14-8 10 22 i3] 7 z g
(& B4}
. - E 21E 20
AE _ A=
28 ¥= EA @ PoiE=as | o BT (Heat) (1-2d)
16-1 05 0z 7 — o solid
5% 05 i 7 — Solid
16-3 05 04 7 p— ]
15-4 05 05 53 m— ]
15-5 05 0g 5] 7 =
1526 1 0E v — Solid
15-7 1 i ¥ T Solid
16-f 1 10 ¥ e Solid
159 1 1z ¥ T Tolid
16-10 i 14 v — 9
(H Ge)
2 2 E 2teE Z 1t
A1 AbZ
=% o WECA: [ml) AT (ml) SERT) {Heatl (1-2d3
161 05 iE 53 =— Solid
16-2 0E 04 ¥ e o solid
16-3 05 05 ¥ T Mo solid
164 05 0E M ¥ o solid
16-5 10 0E ¥ T Solid
16-F 10 0g ¥ — Solid
157 10 10 ¥ — Solid
16-f 10 iz ¥ —— Solid
16-9 1o 14 T T =g
Y=Yes B N=No,
¥ 4a WA 4k 2 F 5a WA 5e9 AL 53} AAASE, EF EA - vFHEY FIE 19 2 oF 20mg
QoA FIFAT. a8y, E¢ BAY ee kS 7 APoA FAED 1A o] FII GTFE vHE Ao
2 Yelgth, = 4a WA = kol vEbG ble} Zol, njA A F3E 19 90 % eeRF-E AlZFEY], o]EA &
A 1A= 4 F(little amount)S 2=t v AEE 3IE 19] 97 % eedllA &3t XE 5a WA 5ed] A
512 A3 B2 ko uA(noticeable amount of solid)E AAAFTE. XE3F, F 4a WA 4ke] A3oA]
S5 TAE 90 % eed] L BAERE AAsE u B ee gE JHAE AoE VBT, AA3 Aa"ow
4 EA/3NAH(EA/Hexane) S AF&3HE X 4a WA 4ke] $F A4 AEZLS 45 % ee #HS UER
¥ 529 Ade QMY zAE BHEE 24F (A 9)2 Aog FAaW AA 29} AR 2AD ¢ dPow
F7tH o FAHdrt.
471 % 4a WA F 4k 2 F 5a WA & Seoll vEbd wle} o], AA mAle AL 5 &), & #&
5ol et debd 4 Qo
% 69 Ays AA 1A PAo] v EA Hl&o oEdTE AL R el
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[0212]

[0213]

[0214]

[0215]

SS=50dl 10-2604975

HZ6
Lu)-2 & Ak (Hexane) MTBE 2 ek (Heptane) | Cyclohexane |Hy0 Sz =
L-mj-1 (Ether)
(0.5 mL)| V/mL 23} V ZEpS v ZEpS v ZEpS V 23 v A3}
/mL /mL /mL /mL /mL
THF 0.4 Little 2.0 Little (0.4 Little |0.4 Little|-——= [-——— [2.0 No
solid solid solid solid solid
Me—-THF 0.4 Little 1.5 No solid|0.4 No -— | -— | -— |-
solid solid
DME 0.6 Little 1.5 No solid|0.6 Little [0.8 Little|-— [-—— 1.5 No
solid solid solid solid
EtOH 2.0 No solid |5.0 No solid|2.5 o 2.0 No 5.0 |No 5.0 No
solid solid solid
1-PrOH 1.5 No solid|2.5 No solid|-——- - 2.0 No 2.0 |Little|-—— |[-—-
solid solid
g d 1.0 No solid |4.0 No solid|-—- - 1.0 No 2.0 [No -— |
(pyridin solid solid
e)
xg3o}l 0.3 No solid [0.8 No solid|-—- - -— | -— | -— |-
AlEl Epyt
e)
o] &%E 0.2 No solid|2.0 No solid|-—- - - | || | |
o} Al ] o]
E
(isobutyl
acetate)
n-BuOH 0.5 No solid|2.0 No solid|-—- - -—— |—— (0.5 [No -— |
solid
1,2-t91& 1.0 No solid |5.0 No solid|-—- - 1.2 No -— | -— |-
2ol g (1, solid
2_
Dichloeth
ane)
DCM 1.0 oy 5.0 No solid|-—- - 1.2 No -— | | |
solid
Sl 0.2 d % (0.5 No solid|0.2 0.2 - | 0.5 No
Little No X0 solid
solid solid 2
Little
solid
(2) 248AA g3A A3- =9 9 Aggo=m HE A o Ax
oF 15 mgd] AE(ZAAY AE 3 nl 8] vlolgol AZgste] @i, old A3t &uf e & TF=E(x 7
FA2)E JUMst B 89S AU, o]ojA], Hlo]d-S 3~4 Jle HE(pinholes)o] & I Eo=Z Y,
A2 HPsle] §NS HHS FTHAAT. AE XRPD ¥4 A8 w8 v, a8y, & 79 aokd
uie} o] A2 AP EA] Fhrt.
Z7
=y S A3
A% WS L1 (v/v) A% (Solid Form )
1 MeOH 1] 4 2 (Amor phous )
2 EtOH H] A & (Amorphous )
3 IPA 1] A & (Amor phous )
4 ACN H] A & (Amorphous )
5 Acetone oy
6 EtOAc Ly
7 THF L))
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[0216]

[0217]

[0218]

[0219]
[0220]

[0221]

[0222]

[0223]

SS=50dl 10-2604975

8 DCM H] 4 A (Amorphous )
9 Toluene oy
10 Acetic acid Y
11 EtOH/H20  (4:1) 8] 4 & (Amorphous )
12 Acetone/H20  (4:1) 1] 74 A (Amorphous )
13 THF/H20  (4:1) 1] 4 2 (Amor phous )
14 DCM/n-heptane  (4:1) H] A4 A (Amorphous )
15 EtOH/n-heptane  (4:1) 1] 4 2 (Amor phous )
16 EtOAc/n-heptane  (6.5:1) |2
17 ACN/MTBE  (4:1) 2.d
-] H7}E
oF 15 mgo] AB(AAE FH MDE 20 nL 72 vloldol AHFste] ¥€il 0.4-1.2 mLe] 58t &ulE H7lsksd
THE 8 Fx). oloJd, EFES 800 rpnd] S5 Ao witste] A2 Fid &8 F58%). o
oA, Ao -8 (3 8 FX)E &9 HUlet HAE FESAY e d-8vle] F50] 15.0 mol o] & uj
A 8t Aol WAt x] gkow | LAS Ao @ FHukE WASYPU. AyE ¥ 8o 2.9kEo]
ATk,
# 8
-8 HA7ME A
AT g~ 8- TAH
£ (Anti-Solvent) (Solid Form )
1 H,0 EtOH oy
2 H,0 THF oy
3 H,0 Acetic acid oY
4 n-heptane 1,4-dioxane |
5 MTBE ACN o
6 MTBE NMP N/A
7 MTBE EtOH o
8 MTBE DCM o

N/A: A F=5X

= ¥z

ok 20 mg? AB(ZAE ANE 3 nL F8 vlo] Lol A
Ak, dEAS 800 rpme] HEZ wladlg wRkZ|E A

2 Nz R

olo] 4Ssl= Sul(F 9 FF) 1.0 mLE ALo|A HEM

0.1C/29 £x= 50TColA 5CTE HAH3] YA AT,

¥ O3AE XRPD A4S Sl 2eEr] A5 T

ofrt
rlo
lo
ffl
o
>
®
4/
Aui
=}

&3t 50 ColA &¥e=2 vpelrt.
ot HEA|Z]AL 0.45 pm YYE B2 (Nylon membrane)S ARg3dle] ofisldct. 7 3, ofzpals

AMZS 50 CollA

9o sobel wpsh ol WYL

F* 9
= 97 A3
Ad Ws £ (v/v) 248 (Solid Form )
1 1PA N/A
2 MIBK N/A
3 [PAc N/A
4 Toluene N/A
5 EtOH/H;0(1:2) A (Gel )
6 Acetone/H20  (1:2) A (Gel )
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SS=50dl 10-2604975

7 EtOAc/n-heptane  (1:2) H] 4 A (Amor phous )
8 CHC13/n-heptane  (1:2) N/A
9 THF/n-heptane  (1:2) Q2 Ax
10 ACN/MTBE ~ (1:2) QA=
[0224] N/A: A F=5X
[0225] x Bt S g7 ALoA FEAIF
[0226] gl =] 8
[0227] F 15 mgo] ABE(ZAY A)S 3 mL vlo]dol A 0.5-1.5 mLe] 43+ &1 (F 10 FF)o| &aA1A FH3 &
AS GATE. oA, &dE Ao dg-8v 3 nl7F EUE 20 mL wRo]Po] @lth. 20 ml wio|dS Ao
UEsta Ao Rt 7] F717F €97 FE 8 ¢ Qe TR AE FU. 11 d §F, g2
GNE AN ST, F5E nAE= XReD 3] 54 Aotk A3k & 100] 2.0k o] sl

¥ 10
[0228] |9 F7] ik AF
AdHs Sl g~ 248 (Solid Form )
£ (Anti-solven
t)
1 EtOH H,0 1] 4 (Amorphous )*
2 ACN H-0 N/A
3 Acetone H,0 1] 4 (Amorphous )*
4 THF H:0 H] A A (Amorphous )*
5 Acetic acid |H0 °d
6 EtOH n-heptane N/A
7 THF n-heptane 1] 4 & (Amorphous )*
5 DCM n-heptane 1] 4 A (Amorphous ) *
8 DMAc MTBE N/A
9 1PA MTBE N/A
10 1,4-Dioxane MTBE N/A
11 Toluene MTBE N/A
12 NMP MTBE N/A
[0229] N/A: LAY F=5X
[0230] w1 =% ks B3 A7 A
[0231] aRA §= AA3E 238 (Polymer—induced crystallization experiments)
[0232] °F 15 mgo] A& (ZAZA F8 AE 3 oL He| gl 1.0 L9] Aesh= gu) (3 11 Fx)o faAA g goH
S A9t 1 v, NS 0.45 um YA E HHE lon membrane)& AF&3lo] oZstATh, oF 2mge IE
S 98l

[o

1.
2 R
EFEL olstle] WSt EFES @—&oﬂa sl B0 Frokd. aAR WD £
RS E 110 2ok sk gol AP $5HA Bkrh.

¥ 11
[0233] aE2 f% 243} H2~E (Polymer-induced crystallization Experiments)
AdHS | (v/v) AR EEE 248 (Solid Form )
1 EtOH A 1] 4 A (Amor phous )
2 ACN A 1] 4 2 (Amorphous )
3 Acetone A 1] 4 A (Amor phous )
4 THF A 1] 4 2 (Amorphous )
5 DCM A 1] 4 A (Amor phous )
6 EtOAc A 1] 4 2 (Amorphous )




[0234]

[0235]

[0236]
[0237]

[0238]

[0239]

SS50ol 10-2604975

EtOH B 1] 4 2 (Amorphous )
8 ACN B 1] 4 2 (Amorphous )
9 Acetone B 1] A4 2 (Amorphous )
10 THF B 1] 4 2 (Amorphous )
11 DCM B 1] A4 2 (Amorphous )
12 EtOAc B 1] 4 2 (Amorphous )

TR} ZIEA: ZE)d FJE2FE(polyvinyl pyrrolidone (PVP)), Zgv|d <23 (polyvinyl alcohol
(PVA)), Zgu)d I Zglo|=(polyvinyl chloride (PVC)), Z@u]d olAlE|o|E(polyvinyl acetate (PVAC)),
slo] 2w 2 A (hypromellose (HPMC)) % W¥l AFEZ X~ (methyl cellulose (MC))(F®HH] 1:1:1:1:1:1)

2 35 B ZY JIEZ 2= (polycaprolactone (PCL)), Z €&l 28] & (polyethylene glycol (PEG)),
W wWela g ol E(poly(methyl methacrylate) (PMMA)), €714F YEH (sodium alginate (SA)), 2 3}
ZAlo"d A& 2 2 (hydroxyethyl cellulose (HEC))(ZH] 1:1:1:1:1).

AN 8 & 19 Ahu|d (absolute configuration)e] 23
BG-13 wrAA ] Az
= 345 53 6 e @2 AF AP(F 12 Fx)o] AT, Be-139 A A A-S MeOH/H0(1:1,

v/v)elA A3 WztA A F5EAY. AA dolE 2 HZF v S (structure refinement)E 3 139 U= o]
U=

O R
IHEF—{E

¥ 12
SHEA 4 H2E
29 Al (mg) Sl T 2%(0) &3l ©] 7 (Observation)
W3 (1 mL, v/v) (Dissolved)
(Y/Nx)
1 5.6 IPA/H,0(3/1) Y7} (cooling) 60 N —— T A7
(Block-1like crystal)
2 5.5 IPA/H,0(3/1) W7+ (cooling) 60 N . e A7
(Block-1like crystal)
3 5.4 IPA/H,0(3/1) W72} (cooling) 60 N £ 2 A4
(Block-like crystal)
4 5.5 IPA/H0 (3/1) W7+ (cooling) 60 N . e a7
(Block-1like crystal)
5 4.7 MeOH/H.0 (2/1) Y7} (cooling) 60 N AR (Crystal )
5.5 MeOH/H,0 (1/1) W7} (cooling) 60 N AR (Crystal )
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SE=S06 10-2604975

H* 13

BE-132] ©=EA ooy 2 3L 00 4%

b 2
lampirical formuda CaatladllsCa i
T =3 556.65 =
;;1"'-;&\'210_&5_11 :.IE: ;?EA :
B A, AololA =
=l eryotal e =R o 2
space groupd
alpla = 9000 deg
= et beta = 108 O460{10) deg
ansna = 900 dee
"__.;.ﬂ"‘-"_l'i 2= ;.EE':-:H-E.-"::m"
=< A<(zbsorption
cosffi cisntl
Fioom
T Apel=
Heofe =2 i 45
Holithata range for H'
dare collection) R
wA = Emiing | L kh' .,_I
indica]) 27 | 24
WAL =TZE /3= iy
[reflection collect/ : e
uigqusl o
A2 = {rompleteness] o 56
2 A =Hei (refinsment FPull mheriz losst
method) cguarss on FO
Hi=TeH 7 S Alirectraintelf R —
F2=-1H )
HIF=lgoodneccs—of—fit) coe
f .19
ci=lzt R F<=(Finzsl R e s
indices! [[>ZsigmalTi] R i b ol
2H T= =%iAbsclute Bt
structurs Flack) o
e SE S= E R
(Lergsst diff, peek =nd .50 o -0 E7e A
hal=s)
[0240]
[0241] Aol dHolH+E D AE7](Cu Ka, A=1.54178A, 173.15K)E 2= Bruker APEX DUO @27 3| @Al A A
g = ATt
[0242] BG-13& (2R, 3R)-tj¥lxd EFZE}=AH((2R, 3R)-dibenzoyl tartaric acid)(L-DBTA)@ O = Q‘dﬂ“oﬂﬂ -
DBTA®l tlgt 2 97](freebase)e &M% 2:10]th. L-DBTASIA T ©kA(C329}F €32')9] &&= RE F<1E 9l
. = 8 WA =100 YEeERt mEel o], f-7] 97| (freebase)ol 2] €69 HHOﬂ(Conflguratlon)o SE Z2AY
Ptk Tk 110] thEbe sk o], B XA S W We wAAe] T2 SAskeE ALaT
[0243] 33tE 19 Hdj* ®l<d(Absolute Configuration)
[0244] s3E 19 Ao wge FHA BG-139] ©AA X A 72 FA o RFE SR FEFHJI.
[0245] A Ao 9 BG-11A9] 7]& £ (Chiral resolution)
ve
chiral 2cid
E——
LES &
i
[0246] BG-11A
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[0247] AukEQl FA: FHjE Sv] Al2ES] F5HE BG-11A &l FoA 7EALS HUSIT. S2ollA
F, Ao YZIA7|aL, ARddA B wRksItE. A E o Festal AxE & Alx"oeR A Hsgivh
e BE o EE 19 Boc FEAZEE A 7Y HPLCR AFSATHE 14 ). g 7124 £
A28l ee 3k, W ee gt BE BHE 71E ES AFTsA FEvh
£ 14
[0248] BG-11A¢] 71& #&
| A|~H 11A9] & | 7]1EAE o ee Ft(value) |5
(Solvent System)
EtOH/H,0/AcOH 40.0 g D-DBTA (0.5 eq.) 70 °C to|>85% ee 42 .2%
7/3/1 (1.9 L) RT
1-PrOH/H,0/AcOH 500 mg D-DBTA (1.0 eq.) 70 °C to|77h ee 38.5%
7/3/1 (25 mL) RT
i-PrOH/H,0/AcOH7/3/1 (25 mL) |500 mg D-DBTA (0.5 eq.) 70 °C to|89% ee 38.9%
RT
EtOH/H,0/AcOH7/3/1 (25 mL) 500 mg D-DBTA (0.5 eq.) 70 °C to 86% ee 39.8%
RT
MeOH/H,0/AcOH7/3/1 (25 mL) 500 mg D-DBTA (0.5 eq.) 70 °C to|82% ee 42 2%
RT
AcOH/H,03/1 (40 mL) lg D-DBTA (0.55 eq.) 60 C to 83% ee 27.6%
RT
1,4-dioxane/H201/1 (2.5 mL) |25 mg D-DBTA (2.0 eq.) 60 °C  tolNo Solid No Solide
RT
MeOH/H,01/1 (2.5 mL) 25 mg D-DBTA (2.0 eq.) 60 °C to|36% ee Not weigh
RT
CHsCN/H,09/1 (2.5 mL) 25 mg D-DBTA (2.0 eq.) 60 °C to| 14% ee Not weigh
RT
CHsCN/Hy06/1 (2.5 mL) 25 mg D-DBTA (2.0 eq.) 60 °C to|89% ee Not weigh
RT
i-PrOH/H,01/1 (2.5 mL) 25 mg D-DBTA (2.0 eq.) 60 °C tol79% ee Not weigh
RT
CHsCN/H,04/1 (1 mL) 50 mg D-DBTA (1.0 eq.) 60 C to 24% ee 46%
RT
CHsCN/H,04/1 (1.5 mL) 50 mg D-DBTA (1.0 eq.) 60 °C tol9l% ee 33.7%
RT
[0249] AAld 10 BG-12A9] 712 £ % 7|E €& A
A
Chiral acid
i .r
HN:)""OH
[0250] . BEE2A
[0251] dabdl A FHlE S A 2=Ee S3HE BG-12A & F2oA 71E A4S HULSISIYE. SolA adk
S, o]E ALow WAL AoA ¥l wytelgitk. IAE oAFHstal FHE &) Al x=Rlow AlF S8
. 71Ed FEE #E 9 T 48 97 (free base) 2HE AR 712 IPLCE AFsATH(E 15 F=x). o2
71g 2 e S A 2B ee Fh, W2 ee @ BT BEASE 7E SHES ATEA g
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[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]
[0259]
[0260]

[0261]

S=50dl 10-2604975

£ 15
S A]2H= BG-12A2] < A Lx ee #(value) (&
(Solvent System)
MeOH/H,03/1  (1500(50 g L-DBTA (0.35 ea.) |50 °C 1o RT | 85-6% ee 43.1%
mL)
EtOH/H.06/1  (250(14.4 g L-DBTA (0.55 €a.) |78 °C 1o kT |79-1% ee 41.8%
mL)
n-BuOH/H,0 6/1 (20|1 g L-DBTA (0.8 eq.) 30 °C to RT 95% ee 20%
mL)
MeOH (4 mL) 500 mg L-DBTA (1.1 eq.) Reflux to RT |No solid -
EtOH (17 mL) 1.0 g L-DBTA (1.1 eq.) Reflux to RT |40%ee Not weigh
EtOH (30 mL) 500 mg L-DBTA (2.2 eq.) Reflux to RT [No ee Not weigh

5% L-DBTA (31 g, 85.6 % ee)S THF/H.0 (1/1, 1034 mL)oll H7}star, dEds 70 T2 7p38lal BE 21
g8l w7« wwkeielch, ook, 517 mlo] E& HUleRlt. 1§ 89S AAE] 40 TE YA
A7 (seed crystal)(10mg)S H7Fakdch. oF 2 A3+ Fob wwtek & fAS 9] 22 HH3) P7hr)7]
o Fot kst of3pstar, wAE THR/HO = 1/1(20 mL) 2 Al H &t 7+ Axsto] WA wa)o] A4
.
e

SoFaeh(22.5 g, 72 % &, > 98.5 ee #h).
o]zl 88 A7) (free base)(6.02 g, 79.1 % ee)S (1 g / 15 mL)EtOH/H.0(6/1, 90 mL)ol &3NA17)3, 78 C
oA wEkste] RE & 545 gajAZTE. 1 TS, EtOH/H,0(6/1, 7 mL)¢] L-DBTA(2.84 g, 7.9 mmol, 0.55
Q
[e]

ER R

)
N

3, EFES AV A 1 AZE ok mutek & 7td AlxH
Aeog WAL, oysla, 1AS EtOH/H0(6/1, 10 mL)E AAH g, A4

=]
=g
=5 a
TAZS NaOH &4 2L DINZE AMgate] f2 9712 ASAA W EZo MAE(4.7 g, 58 32.6 %, 93 % ce)
o}

bl

CH,ON/H,0(1/1, 700 mL)elA 59 H8 971(70.0 g, 90.5 % ee)o] HAENE 60 CE 7}E3}
=390, A7) o] L-DBTA(33g, 0.55 eq)E A71&Fd. 60 ColA & 2 A7k ToF wwdt & 23ES
AAE) Aoz WAA7|z vl mwaksldt). A3sta, TAS CHON/HO(1/1, 50 mL) = M sk, 72 1A%

sto] sl o] A= FEIAT (80 g, 8 80 % ee > 98 %).

Q
4t
o
o
oo

2
tlo

AAld 11 &% H2E

($)-7-(1-o} 28 23 o) 2] -4-2))-2- (4= 5 A 5 D) 4,5,6, 7| E2}-sfo = sl e} = [1,5-4] 7 2)v]wl-3-7}
28 olu=g AP AR AHgstel olssh ol AFs.

HAE 1: 7ubolAle] oA @ HuA

HFH .
(1) BTIK 71vfobAl & #44

A Z-AAR HP-F oA A (time-resolved fluorescence-resonance energy transfer)(TR-FRET) HHoj

F B2 oA 31EE 19 AAHE AS BTK 7]ubolAl(aa2-659, Carna Biosciences)?] Aol tial H|=ESIA
o}, BTK Z]vobAl, 5uM ATP, 2pM Ele]= 712 9 50 mM Tris pH 7.4, 10 mM MgCl2, 2 mM MnCl2, 0.1 mM
EDTA, 1 mM DTT, 0.005% Tween—20, 20 nM SEB = 0.01 % BSAZ 3Hfdt= 959 0-10 pM 3g=S *3ate
i ZES 384-well ASF S4 EFHolEddAM A4S ST, JIvolAE SE P A2 60
Bt wiekstar, ATP ¥ HElol= 7AS #HIbste] W3S AMAIAHT. A4 60%F Bt vHAIZl &, #
29 AA/AZ NS A 2AFY 9 (CisBio Bioassays)el wal H7beldct. AX/HAE: &AL 50mM
HEPES plin7.0, 800mM KF, 20mM EDTA % 0.1 % BSAZ 3Hral %919 Ru' cryptate-ATFAO]E wl$-2 wrel
=22 A (PT66) F-EXE]ZA(anti-phosphotyrosine) % XL665-AFAI0|E 2~EMEH] (XL665-conjugated
streptavidin) S 3+ &dth. ZHo|ES WHsta ALo|A 1 AJZF FoF wjekela, TR-FRET A13.(337 nm 37
ol of71e} A 620 nmoll A2l WEol W 665 nmoll Aol ¥F WEH]E PHERAstar FS ZdolE 2t (BMG

fo Mz
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[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

SS90l 10-2604975

Labtech)o] 71&3}tt. SAElol= 7)Ao ¢kl vlo] 9-HE3SH(biotinylated) SElo]= 71 Al d-EAE E
241 A (anti-phosphotyrosine antibody)®] ZAFS HFE3IAL, o= F&AF(acceptor)(Streptavidin-

+

XL665)0 w9 2 ake] @ FolzH(fluorescent donor)(Eu  crypate)S S]XAFozm  Amdom Folx
%A (donor fluorophore (620 nm))ZF-E 82} &3 ¥2th(acceptor fluorophore (665 nm)) o= iL -
o FF 9 At dEEAT. BIK 7)vbolA &do] A= TR-FRET 259 4 zddt. s5&E 1
of that IC5pS Y EI= ZYF AZE Y] (Graphpad Prism software)oll 2l&] 4-3elv]g ZA] ¥ %7‘3*—‘,

(four—parameter logistic equation)el Ho|EE A gslA F=5ALt.
(2) A3l 7)vfobA] A=
AAE Ao AEAS Reaction Biology Corp.olA 1 mlE 342 719 7)vtolAl € (panel of 342 kinases)ol

slo] Zaaldsteitt. AAE AE 3297] 7)volAle] HlE 70 % mRke] oA @ BIKE X 3slE 1370 7)vtolAl)
H)gted 70 % o9 oIAE vtelugich. ITK, TEC, JAK3 92 EGFR #418 ¥ dlsl= ZAAE A9 10, = TR-FRET

B2 Aosts Jlgto|=g 7A R A28 BeiGeneWoll A (in-house) F3etGAtH(E 13 F%).

ITKO] 1G5 A4 ITK 49 ZREZL vt WES A9stiis BIK &4 7 fAkektk: 3 uM ATP % 2 pM TK
714 o] 71vkobAl wh-go] AREH ATt

TECS] 1G5 SA: Tec A9 ZREZLS thFo] WHS Aestie BIK w4137 fARSkth: 1) 280 uM ATPS}
2nM Poly-GT 714& 7IUbA]l wkgell AR&atolon; 2) vhg hF el SEB7} E3he o] A edr).

JAK39] 1C5 ZA: JAK3 BAe ZREZe thgo] MygS Alelstiis BIK 247 §A8t: 1) 3.4 pM ATP 2
3 uM HME= 714 (B-EE-15, Biotin-EQEDEPEGDYFEWLE)S 7uteld] whgel ALg atglow; 2) wg ghae
50mM E2]2 pH7.8, 10mM MgCl2, 5mM DIT, 0.01 % E2]=(Triton) X-100 2 0.01 % BSAZ f,f;% a=n

BGFRS] 1C, 57 ¢ EGFR #419) Zegge vhee] W3S A9lstas BIK #45 fAkekth: 1) 7lvtobl w3l

A1 20 M ATP, 1.44 pM TK 7]Z-v]2 ¥ (biotin)(E]24] 7IYelAlE 3 shbel FU®A 7]& (universal
substrate)) 2 0-1000 nM 3}&E(1 % DMSOY HFE H%)S AR stglorn; 2) wh$ 9h=ole 50mM HEPES
pH7.5, 10mM MgCl,, ImM EGTA, 0.01 % Brij-35, 2.5mM DIT 2 0.1 % BSAZ Shf3l; 3) BAX/AE &9 9=

F

e 25mM HEPES pH7.5, 400mM KF, 50mM EDTA, 0.01 % Triton-X100 % 0.1 % BSAZ 3H&-3hc}.
A3
BTK Z]ubolAlel] tigh 27838 A9l [Cp 0.27nMelth. AAY A= Zgsta, Eolsty, H|7F9 A<l BIK 7|vfolA)

AAR vekskth, e Al wHoM, AAY AL LulelA 3420 Q1%h JvtebAl sl vhe) Lz
HAYE & A5, 105013 13709] T AvhoARS oAl ssict,

£ 16

A Aol A4 A 2A
an ICs0 (nM)
BTK 0.27
ITK 53
TEC 1.9
JAK3 600
EGFR 3.6
BLK 1.13
BMX/ETK 0.62
BRK 33
ERBB4/HER4 1.58
FGR 155
FRK/PTK5 379
LCK 187
TXK 2.95
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[0271]

[0272]
[0273]

[0274]

[0275]

[0276]

[0277]

[0278]
[0279]

[0280]

[0281]

[0282]

[0283]

SS90l 10-2604975

l

Aar: BIK, EGFR, ITK, TEC %0 JAK3 @4& TRFRET 24 % &I fiE =8 714 Abgstel Fastal. 24
H A9 102 5 7h9 ZlvkebAl R 1 ARk o] wjFEt A ATPS] KMelA Z78kgivh. HER4, BMX, TXK, BLK

FGR, LCK, FRK/PTK5 #2412 33P-ATP % H¥ Ag #22 AFE3}o] Reaction Biology Corp.olA 3= Sict.
A48 A9l ICs= 1uM ATP 2 1 A[ZF olu] wljeFsle] ZA4318lT).

HAE 2: AAE Ao o3 BTKpY223 A #2(cellular assay)

HFH .

BTKpY223 Al¥ E2& BIK Tyr223o04 BIK Tyr223¢l4 <1xk3ke]  UjolA  S=%=(endogenous levels of
phosphorylation)S AFH o2 =A3}7] 93k HIRF 7]yt A1 o] olAkslE Tyr223S BTKS ¢« &4 &)
o dasltl. Al¥-& BTKpY223 ¥4 7]E (63IDC0O00, Cisbio)ZE AFE3Fe] Ramos A3 (CRL-1596, ATCC)olA <=
P A=

2+eF8HAl, Ramos A1EE 0.5 % FBS &7 RPMI164090A] 2 A1ZF S<F &3 7]o}(serum starved) 8] 3sFAch. 7]
o} g3 t}-(Following starvation), MES 1 A7 EeF CO, WAl T3 T2 AES & A= 2
A3 A9 A wjkstth. wlek &, MEZE 1M pervanadate (PV) HE¥ NagVo, (OV)E 20 ¥ F<F x=319ith.
I ge, AEE 3 AATAL 10 st Ao 1X g3 &5 (lysis buffer)(Z]E A&dH 4x &3] 4%
ayog gajAFL. WY+ FeF, d-BTK-d2(anti-BTK-d2) % &-pBTK-K(anti-pBTK-K)& A& Id= E
AlA Fw H)S sAsle] Ix A EFES AZSATE. 1 wiwell 9] 1 x A EFES OptiPlate-384
assay plate(6005620, Perkin Elmer)ell ¥ 3Fth. = 3, 18 wo AE & &S A {o] g AYA
4 ZEolEe AT, FEAA £3sta FA A §, FYoEE WhEsla A4 18 AF B¢ o
T 3o Bt it ¥ WSS 53-8 HIRF 5 7](compatible HTRF reader) (PHERAstar FS, BMG)ollA
7hel o2 wd (665 nm 2 620 nm)ollA SAEAT. 3TE 19 FFS 665 nn Z 620 moll A AlE FE Alo]
o Hl &9 Ao 7]xsle] AMEHIY. 10 @2 S A T §H 7] 5 (dose response function)S AF&3F]
GraphPad Prism AZE¢o]Z AL &itt.

AT}

AAE A = B AME BZZ AE 212 (B cell lymphoma cell line)¢l lamosolAl BTKS] <214k3E 1.8 + 0.2 nM
(n =3)9 AsEz AIAAH.

HAE 3: AR A7 g shd Mol £ ME 29 nXE 98 (Rec-1. Mino. JEKO-1 2 TMD-8)

= 2

o

¢

HFH .

o] Aol 3 /M MCL A¥EF (Rec-1, Mino ¥ JEKO-1)¢F ABC 89| vwwkd AUBHE HZF ATF
(diffuse large B-cell lymphoma cell line, TMD8)E AFE3}FT. MEFE 10 % & ©ejo} A (fetal bovine
serum)/FBS(Thermo Scientific)”} H7Fd RPMI-16400] A A1Z aL; 100 units/ml #NYA A (Gibco)Z} 0.1 mg/ml
streptomycin(Gibco)oll ¥ &7 F 5 % 0,9 58 974 37CE FAFTt. F43F Hx AEA 30

A th (passages) ©JWE A &3 54 ~AEH(frozen stocks)olA AEAE ELs}9Tt.

L

Rec-1, Mino, JEKO-1 ® TMD-8 A|Eo| A2 3tg&Eo] A4 oA A4S CellTiter-Glo &% /‘ﬂ.—ni_ AEST B4
(luminescent cell viability assay)(Promega)s AH&3te]l Z7433ith. 96-well EOlEQ] well & AFE A
X FE 6 Y AR 7IZE SF tig Sl S8 2 AlEelel] HH s, AEE 103] 54 A=
(10-point dilution series)@ 3 ¥ g A}, EFE0] 6 4 =F F, 7 wellol SA3+= AXE 8iF wx
o] Fylel Fdgh &9 Cellliter-Glo A% H7tetlvh. £35S ¥ & 4lo]# (ovital shaker)elA 2 &3t
E3fsto] A B3AIT T AdeCdlA 10 23 HH“%}O% ATPO] <3} dlAl &4 Az9] <ol A&k B Al
do] @Al A etgsts 7hestAl sl g 215 PHERAstar FSﬂﬂ(BMG Labtech) & AF&3lo] &4 3s3itt.
Al3E ABEH g ICs #t2 GraphPad Prism AZEo|= Z4381Q10L, 3 7k HHA A 49 Hrolr).

A
aetE 19 AAE A= 3 709 MCL AlE 22l 2 ABC -39 wvkd AUBAIE HEZE A EF(diffuse large B-
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[0284]

[0285]
[0286]

[0287]

[0288]

[0289]

[0290]
[0291]
[0292]
[0293]

[0294]

[0295]

SE53 10-2604975
cell lymphoma cell line, TMD8)o A AME Z2lo] Eo]Holu ZH3 A4 a3 Yot (£ 17).

3 17
FutEICE F9F M ¥E(hematic tumor cell) Z2lo that AAE A9 oA

A 2l (Cell line) |ME EFJ(Cell Type) |[ICsx(nM) &% | ETHXF(Standard deviation)(nM)
Rec-1 MCL 0.36 0.03

Mino MCL 3.8 1.8

JEKO-1 MCL 20.0 NA

TMD-8 DLBCL (ABC) 0.54 0.3

HAE 4 @ vpg-x0] A& Ao o538t 97 (Pharmacokinetics study)

H

AZE A w2 ATFE fd vhe2E 159 4 v ufeaR 7 aFe R FAe] wAsY. v~ F )
FE 19 24T A9 v Folgow Fof £ AR thE AHB0 2, 1, 2, 4, 12, 24 AZH) o]itsteiAE
ARg-sto] QPRI &% o)A AFE A, v E 1FT 4 vhEe] v R 9 aFo R FA9 uA
it k-2 E FFE 19 2AY A9 AR bE FAYE FFEoR At FF 4 A7F F o] ASErAE A}
835t XA AL, HEE AT 9B JdH (oral gavage)(p.o.)ol 23 AF kg T 10 me] Fo T FA3}

[e]
Att. Fof A AFS SHstm old wiet FoAFS A% .
PK AZ &8 A0 Ay AFE g8, Fo 15 B T AHd o] AFZ(isoflurane)/ArA w13 (oxygen
anesthesia)(o] 189 nl$-~E 24 A7F A A (time point) o2 AF&3E) T T2 A|HA &AL A7 &
(euthanization) A14& M E(heart puncture) Z7AslollA i M= (UH’*)\ g 50ul)S HEZ-2HE AlY
2 (retro-orbital sinus)elA FH3Sltt. &5 &4 AFE A, FI30 & F ol e (isof lurane)/AkA
ul#] (oxygen anesthesia)dlellx] N MEZT S P EZ-ouH|E /\]Lﬂi(retro—orbital sinus)ollAl AFHsAT. &
& 3,000g9014 10 3+ LA 2EEte R AT W] -80 e CollA FAAIZTE.
PK #41: Hd 4 »Z(Cmax) 2 Cmax(Tmax)ol] =938t A7Fe g% % o AlzF Z23U(plasma
concentration versus time profiles)ZXE 27 AAEAT}.
A}
2% As IR k2ol w=A] F5uo] AA A

HAE 5: TMD-8 o]= o]24] Fel(xenograft model)e] ZA3 AY &% AT

ot

=9 £ "WH (Tumor implantation Methods):

off

ES o5 B¢ md 1 o 1 3] AFEF2Iu=(cyclophosphamide) (284 150 mg/kg ZA)) 2L t&dd
(disulfiram)(0.8 % Tween 80 (214, 125 mg/kg &F o2 A FZEZ A1) = (cyclophosphamide) Fof 1A]%F
F Ax)em AAYsltt. oo, AFREATVES £ owA Fof 24 AE ol TMD-8 AXE FENA A
Ttk o)A BY AXE Hg wAE AR AR A SGlTE. 4 AIF F, WiXE AAS L Y] 71A"
vkel o]l NEE 3 aSivk. A7k (4°0) PBSOl A& AAEsta 22 F] ntE A (matrigel)(BD, Cat
# 356237)% H7letel HE BE 2.5 X 10cells/mlS AT, AL AEE HF Mol ALo] FolRt. Al
X HE Ao 75 % ATFEE 7 upeso 95 A RE AT, 7 FECA 26 AlolA] vleS F

Q% o 20| 200 plel AL detoo] 5 x 100 AEE 33 FAU

o

AAU GE5A ATE 9lEtd], AX HE T 3URE AEe], 18T 10 vlele) nlgAE 2= dEts Fo
IOFo=2 &

S5 FAR g9, ue-AE 88 E(0.5 ¢ JFEBA|WEAEZ A (carboxymethylcellulose,
CMC) + 0.2 % Tween 80) 0.2 mY 2 3] Aglalx, 33E 19 Z2AH AY A2 T8 Fo 55 39 & F<F A
getat. AEe 47 9F d(oral gavage)(p.o.)ol 9]311 AT kg T 10 Mo Fo= FAHJY. Fof Z
A AsS At olo wat FARE AT, TF FI= A H (calliper) (o] ATolA HE F 11
AR E ZA 7Hs)E ARSI 2 Ao R wiF 23] = 35}5’%1’%. T F= vs S AFEste ALtE AT

V=05 X (a X b) 4714 ash b 2z FFe] 1 AT Fe AdolTh. BA BHL 4 THAES A
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[0296]

[0297]

[0298]
[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

&3to] FAHAT. P <0.05% TAASR Fostrtar FFHA. i1l AA A VI T TF SHS
. AFE T 2 3 JZach. st w3 AT /7 B B4 9 4FE o wue
s,

72“/

Q2 HBINY AR GE 5o dRANE 2 A 5 Ax FF
A7 Rl ¥, AUE 19 A4Y AL 8% o4 BT EAE FEAN. HE e SYen AUE
1o Q9 AL oln] 2P BEF BYS I, RE A 1ge AT Aw] BA 58 A%

©
1
—~
i
@
=3
o
0Q
=
o
—
—
12)
~
=
>
ot
N
-
[¢]
-
2
—

HAE 6: AAl REC-1 o] o]4] el (xenograft modeD)ollXe] AAE A &% AT

ZoF Fo] W (Tumor implantation Methods):

E Zot wjd 1 o 1 3 NFEEATH = (cyclophosphamide) (2194 (saline) & A%, 150 mpk i.p.)

2 Y7 F(disulfiran)(0.8 % TW-80 ﬂ?é# 125 mpk p.o., AFRZEAIUE Fo] 1 AZF F Ax)oz A
Sth. ojojA, AlelFR X AvH| =] T WA T ? 4 A7+ Fo REC-1 AER FE2S HEsT).
FY T AE v wiAE AR AR WA 4 A 5 wAE A7 sk A7) 719 bkek ol Al
22 5%, A7he @ ) PBSel AIEE AdEee 1x10° cells/ml®] HE 7t HE% st AL
AEE F8] Ao dgol FAT 2 Bl 100 we] AL @eele] 1x10° AEE

) A

| m
S
AC)
2
123
o
oft
%
2

8 UHH Al&stE AA W(in vivo) &% A7E 93, 159 10 w9 v~ E e date
Fo IgeE  TE< FA9ER g9 ¥t we2E HEE0.5 9 FtEEAMEAERZ=
(carboxymethylcellulose)(CMC) + 0.2 % Tween 80)°.2 wid 2 3| (BID) A& sta, s3tE 19 2 A
e FE5 71 4 S Al B JEE HE F 718 A FAHAT. AYeE AT A % (p.o.)d
o3 As kg & 10 M Fom FAHAT. Fo HHo| AFE S8t ol wel Fo #FE

H 7|EHATE (33 dFH F 3 3] WA)., e 1§

AFe F F = ome AT /1% For Awel 94 3F7h
A viel wAS, Aol FHe AU AEEolt. $AUY FUN g A4 B4 mvke] A5

=4
Phgg Sl 7D FEoE 7Saen,

dolg #24: AFE EAL Kaplan-Meier WHO R F3HATE. BE AZH(survival time)S £ AE HEAH
H 58 AM e ok 3 Gkx o] Aztoz AolEitk. ZF aFol s i AE AlZH(median survival
time, MST), 95 % 4% “*ZF(confidence interval)® A<= 7|ZF(increase in life-span, ILS)E ZHe= AE A
7 W (range of survival time, RSDE AT, 53 AEES AFHY 50 97F APES wj= Agojdr),
ILS= v 325 AFEste] ALFE ST

%ILS=" (MST-MST(venicie)) /MST (vehic1e) X100

A #2492 Gehan-Breslow-Wilcoxon TestE AF&3te] 7 1F7bol F3 ATt P <0.05+ FAALE 3ttt
L EEE A

A3

3gE 19 2483 A= NOD/SCID wh9-Zol A Z Al REC-1 MCL ©]4](systemic REC-1 MCL engrafts)ell th3l &3
oEN I-FTF 24E Yetdllth. 3= 19 A2A4d Y A: o]F o] X@(xenograft model)dl A 93] &
4 o]},

HAE 7: AAY Aol A (Toxicology of Crystalline Form A)

At AellA 28 Lzte] GLP AT oy A AFE XS XTAHA H AF A4 dF T2
(comprehensive nonclinical toxicity study program)< A2 TFE Fojgo g 3lghE 19 AAY Aol AIA
S Hrkehr] 3l FAEAT. o] AT LAY WAL e gk A AHE 1k Zolk. ol
sk AN, e 12 FEek 548 2 odAd okElshd EAS UERTE. o] AlE 7I3E B BEE Fo
F oA #H AP SAlsk A @9t A4 3 e Sae SA4TgHoR fogk viste AT VIRt T
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[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

SS=50dl 10-2604975

Qb AFEA Fdrt. 35 @A o] Foll= ol WSyt A UEhubA gttt

HAE 8: 243 A9 ¢F=3H(Pharmacokinetics of Crystalline Form A)

4d Fa2Ad FAdH (fully-validated) LC-MS/MS W2 A3 Fo 2 thF Fo(single- and multiple-dose
administrations) ¢ AXgt-52 P 9 H]F Z=I(Sprague-Dawley rats and beagle dogs)olA 3tgHE 19
A8 dEH A9l k& %EHGL(PK) Aol 2 AR E AT, 33E 19 2AY Av HE(rat)olX FE3 AT A
= %%DP %3 E4Eo] YEAA F& dF FelojdA(plasma clearance)(CL)E YERNAT.
1’\1 Folgk welel Ax ARG dYPoqint. 3 HES] AP £ FUrt.

ARl AT Fo T 3E 19 FAAXSE Fod HHE2 A, SFE 19 4
A AE Folg wYol Z2A A3 Ph(clearance)(CL), ZA3F AA o] &5 (F %), FozF ¥ ol A
PK W woo] 0 AT RoF SEHE 19 HHES gl Aow tend,

A

SHHE 12 ke 4o I BXHAAR o A A= ol ¢kEo] ol ¥ G (blood-brain barrier)&
KR

12
L i
=

iR AF CYP o}o] A=k (isozymes) (CYP1A2, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D6, and
CYP3A) ol tigh 3lshE 19 AAY A9 ICs #*= A%t 7t wlo]lm 2<% (human liver microsomes)olA] A3},

3etE 19 F2 CYP 52 axo vk A7k-o&A A3 A4 (time-dependent inhibition potential)%®
7Ve9T). ol CYP2CS(ICk = 4.03 uM), CYP2CI(ICsy = 5.69 pM) = CYP2C19(ICs = 7.58 pl)el thgh ofsh

A&l (weak inhibition)E HF oy, & CYP F a0 aid= 2 A& (lower inhibition)E YERHS
ok, 3EgE 1S A7) 77HA 2 217 CYPs9 AIZF-9EA CYP AAAIZE 2 A 2R &th(unlikely). CYP3AE
QIZke] ZF wlolA R E (microsomes)o A A FHE 4 &= B thal @38t 2 CVP o] A& (isoform) o]},

AN 12: A A3 (Clinical Trail Study)

AaFol AA A1 1 @A AP B ME oA F%(advanced B cell malignancies) &Rt 3}gHE 1]

Ak 14 A

i)

o oft
M
40 o o

%9 v AE(first-in-human multi-center), 3}3=19 F7) %A (open label) ¥
7 FAA=A AANFHI dom, 259WE EFeE &% 571 DAl(dose-escalation phase) H &
A (dose—expansion phase)®] F+ F-i#o= FAEH, F 10089 A& 5 dFolvt. =7 &%
AJ(initial dose-escalation component)2] 25 ™I} ZaPFA L% FH 4 (ongoing dose-expansion
component)®] 14 Weol FXE xFe F 39 W AL FHFHAT. HE&F 4 dAl(dose-escalation
phase)ellA #3HE 19 kB, Y3t A B g5l 275k, AT &F S Aol 320mg 1
d 13)(QD) ¥ 160mg 2 3] 1 ¢ (BID)7} F7t2 AF-= L ).

7

-

dolg &4 mhzkdel 2015 W@ 109 19¥9, 3 7He ¢hdd SH(complete responses, CR), 1 7§ mj-¢- 33k
BB Svt(very good partial response, VGPR) % 25 7]¢] ¥& 2w (partial responses, PR)< E'%?‘& 29 7\
o] A#AAQ ggo] #AHAY. FA S histology)oll 9Jg S E 189 LokH i}, 39 W x5 31
oo FH 3 (free of progression), A#A $HE 3 BE A5 Xdste] X7 AFE ASES,
I 18
Skabe] 2|8l 2%k Hh-g-
F2 B F3 W AE 82 (Best Response) ORR(CR+PR)
(Follow-up Days
Median) (Range) CR PR SD PD
wHA A 220 (83-329) 0/14 1 1/14 0 13/14
a1 ! 13/14
"8 8 (Chronic 0% | (o58) (7%) (0%) (93%)
Lymphocytic 0
Leukemia)
SEAEL HEE 148 (84-392) 2/10 6/10 1/10 1/10 8/10
(mantle  cell (20%) (60%) (10%) (10%) (80%)
) lymphoma
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[0319]
[0320]

[0321]

[0322]

[0323]

[0324]

SSS0ol 10-2604975

gulre” vl 271 (11-398) 0/7 6/7 0/7 1/7 6/7
2IZREIY= (0%) (0%) (14%) (86%)
(Waldenstrom ’ (86%) ’ ’ ’
macroglob)uline
mia
DLBCL 29 (20-236) 1/4 0/4 0/4 3/4 1/4
(25%) (0%) (0%) (75%) (25%)
F-= 9] (Indolen 233(215-250) 0/2 0/2 2/2 0/2 0/2
t) NHL (0%) (0%) (100%) (0%) (0%)
ToRA A Y 362 0/1 1/1 0/1 0/1 1/1
8 (Hairy cell (0%) (100%) (0%) (0%) (100%)
) leukemia
HI-FAL BE 84 0/1 0/1 0/1 1/1 0/1
B (Burkitt's- (0%) (0%) (0%) (100%) (0%)
like )leukemia

N
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o,
N
)
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o
[k
-4
olN
N
of\
=
=

S

=
1)

(@]

=
o

w

@
o
bass
rlr
o
ol
1o
ot
2
il
e
it
=
o)
A
=3
o
2
—
e
it

A3 (R = 9T SR, PR = BH S¥ D= AE AW PD = A4 2 OR = ARHA SHE

W o Rgow o@ 69, 1o V¥ by Y wAH PAEow 2 32 EFstel 8 Bo Bl vt
> Fu Azzm Ay Qg w4y dde] FYFoR 3 9o B AT Fo AYsAn,

wollew Am Zﬂdo] ARk, 19 N =3 539 AE T 4
T AT (self- 11m1ted neutropema)oi AFzle] olF FETHE Aol dutzm FrlEYg o, X
(treatment discontinuation)o] HQ3kA Ut F8& & st o7 9low, 57 3 BE 1 o4
3 Al7(bleeding event grade 3) & EE 539 F71%4 W &3 A7 (intracranial bleeding event
Aol Gl EW(GL tract)d #EXZF FH(lymphomatous involvement) SJFAME FZF(mantle ce
lymphoma, MCL) 3F#}e] GI =& (hemorrhage); ©] &8 AFAL k& HF(drug hold)T &
of AMA A3 AFER oE FHFE AoR FEHA vk 6 W = AW AlE/ZE(atrial
fibrillation/flutter, AF)2] 714 W= (baseline history)e] UAIL AFL] 23} T 2 AMALS HIEHA
oLo}]\-r/}

2

Toﬁowol-zsz
P P

=
oz,
[0
2L
SR
ﬂ
et
e
—
By

~

) Al AEE ng2 22 EAY (Waldenstr dme] Macroglobulinemia, WM) Z=tolA] 3E 1o st &4
R I 2 | e

[e]
o AlE, B-A¥E oA F%(B-cell malignancies)ol ™3k 3}gE1 1Ak 1

—Zr, FAA=, s @ vFeoA AAHD 9lor, A& yolH(naive) ¥ AL/ dAY LHAER a2

S8 (Waldenstr dme] Macroglobulinemia, R/R WM& XFsl= ¥ Eo]% AT E(disease-specific
cohorts)oﬂfﬂ 4% =7} @A (dose-escalation phase)® &3 3 EP7Jﬂ(dose—eXJ;)ansion phase) & TAEC},
Ed(trail)e €% =7} T4 (dose-escalation component)< 40mg~320mgH ¢ &= dY FoJHEHS HAES
Fou eyl & T4 whAE 160mg 1 9 2 3J(BID) T 32mg 1 € 1 3] (QD)Y &#S HAEST.
2017 W 3 € 31 A AA 48 W W A7} o] Aol TEEHATE. S-S W (IWM) 71Eel tigk =45 Al 6
3| A T4kl weEt A=A

stEE 12 dAZMA S3HE 1 3" 540 digk T flo] dEgk RS vEl= Ao® YERT. o4
Hh-S-(Adverse events, AEs)S dwbro=z EZo Jlu$-m 27] Az o|drt. ¢kdA HI7 7bsd 48 W
2} Foll A 7 WIS AE (> 10 %)= FA4=3/ANES/ebE 3 (petechiae/purpura/contusion) (35%), %
5% 7] 7+ (upper respiratory tract infection)(31%), ¥ ¥](constipation)(25%), AAF(diarrhea)(19%), =3
(epistaxis)(19%), <2 (nausea)(17%), 713 (cough)(15%), W& = (anemia)(15%), % (headache)(15%), &%
T2~ (neutropenia) (13%), = W2 (rash)(13%), ¥ 3 S5 EE 4 539 W=y 357734556 %)
35w EE 4 539 AAe FEE2 DS AYst BT 1 59 Ev 2 sHoldtt. 5 7HA AAE AR g
5 19 #de] dvtm HrbE Ak olEel: - (hemothorax), AW A& (atrial fibrillation), w7
(colitis), @4 T T84S (febrile neutropenia) R FFo] 7zt syl Aolxz2 XdEo] u. 53] 3
AL 7HAE Aes TAAA AW ARA AF(EF 2 v 2 59), B 359 v 1 oY 2 AHoHE A
7

(2
3 £d9(dE, hemothorax), & EE 53¢

el

o] ¥/ EA(open label) UAF

3t
3 |
3L

F

S
478

r\OI

F

il

%2 AZA7A %38 (nervous system hemorrhage)?] & 37}# #
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[0325]

[0326]

[0327]

[0328]

[0329]

SSS0dl 10-2604975

ojz=7b gt Al 7HA 4749— el Am7F TEEAT: 7 7]A] 23S (bronchiectasis), AHA A

(prostate adenocarcinoma) & 3 A <9F(adenocarcinoma of pylorus) Ztz}t &hube] Aol 2~7F Sitt.
A<
T

dlolE] Z QX (data cutoff) FAl 4289 A/t WSS H7FEE 4= A}k, a%d s Hrked = e S
125 vREe] 34 #F 7)1S 7hxl 29 o] 3R}, 7)EAdelA] Igh <500mg/dle] 3=} 3%, AL dwA= 13 7]
4 Igho] BA4F3 sk 149S s 12.3714(4.4-30.5 /1) 3+ 54 #Z(median follow-up)dl
4] ORRE 90%(38/42 $=}) o] F8 HJ% & 76%(32/42 patients)®=, FA}OJVGPR 43%9} A} F-iE W&
o] 33% (14/42)°0 A JEFRETE.

(3) WAl x4 wWEW (Chronic Lymphocytic Leukemia) 2 43 HX XA (Small Lymphocytic
Lymphoma) (CLL/SLL) %kzte] }3t&E 1o digh 2a) 4 Ald 1 °A A3

s AE(multi-center), B-MX A E%(B-cell malignancies)ol thdt 3}gE19] &7 EX (open label) ¢
A 1 (phase 1) AlgLS 3¢, wAA=, 3= 9@ wlSoa] AAE 9o X& yo]H (treatment naive,
™N) 2 AekA /F2 A (R/R) CLL/SLLS ¥ 35t 2H Eo]l4d 33 E(disease-specific cohorts)olA] &3 &4+
@] (dose-expansion phase)9t €% 7} @7 (dose-escalation phase)2 TFAHEUY. Edld(trail)e] &%
7} 7+ (dose-escalation component)S 40mg¥ 320mg Alole] & U Fo&S HAEFHOH WPz {F
7L 160mg 1 23] (BID) H+= 320mg 13] 13] (QD)] &%& HIAEZT. 20174 39 31 @A, CLL
= SLL (18 TN, 51 R/R) #Hx} 697 ] o] d-to] &5 o] rt.

[Eal.) olN

SheHE 12 CLL/SLLOlA & Avle Ao 2 yeirth. of' Ul 7 Wik o] -8 (AEs) (=10 %) H3=
8/ A=/ el (petechiae/ purpura/ contusion)(46%), vkB](fatigue) (29%), A% Z&7] 7+ (upper
respiratory tract infection)(28%), 71%(cough) (23%), “dA}(diarrhea)(22%), % (headache) (19%), %
(hematuria)(15%), <% (nausea)(13%), 3 (rash)(13%), ¥d%F(arthralgia)(12%), <= 7@ (muscle %I
=)(12%), 2 e zm7+9d=(urinary tract infection)(12%); o] EE AlAL §43 o =3 A4 ¢ 3 55

AP+ (purpura) (33} &8, subcutaneous hemorrhage) 1 <& A &dtus 1 S5 E=

= 2 el #AA
= F7FH<l o] Aike-(adverse events) o ®EE ZF 2 53 AAM(diarrhea)t 2 53 AW AlE(atrial
fibrillation)o] z}z+ 171 AUt Z 18 /el 41Z}3k AE(SAEs)7F 139 2] 3hx}ol A %*33}3{151, SAE 179 oA
o] ghajoll A HAYEA] ok}, AE(Z 55 ¥9 A=, pleural effusion)® Q13le] o 3ol Ixvt g8 F

w3t

tlolE] Hex Al 66782 FAH(IN 16 ™, R/R 508)+= 125 oo 3 #z 7|7ke 7IAY ass
A, e A He e 123 nwte] 27 AR J)7+e AT, 10.5719(2.2-26.8719) 9 7+ =
S 1

g %, dA 9HgE&(0RR)S 94% (62/66), 4 SHE(CRs) 3%(2/66), 82%(54/66)°] F---3HE(PRs), X
2] 9%(6/66)°] <l WX F7FE(lymphocytosis, PR-Ls)E 7FA]& PRsolt}. <t A<l 2
X 5=

r_{

5%(3/66)2] dA}oll A BT, FH AE(pleural effusion)S 7F 3x}= 125 o= o
<5 Pkt 4 e, X719 ¥ (Hodgkin's transformation) Abdl7F shub A%dch. TN CLL/SLLoA =
2 #AF 717 7.67014(3.7-11.67012) oA ORRE CRs 6% (1/16)°ll4] 100%, PR 81%(13/16), PR-Ldl =}
13%(2/16)°]t}k. R/R CLL/SLLOIA Hy 24 #2717FS 14.071€(2.2-26.870€) o] 1L, ORRS CRs7} 2%(1/50)
ol 4 92%(46/50), PR 82%(41/50), PR-L& x}e] 8%(4/50)0]tt. HAd AL 6% (3/50) SAfollA BEHA
o},

N
T
%)
o, =
T rlo o ot
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SEE06 10-2604975
(o) B 2Ade 47 9k, sd= 15 718l &ar71al HO0E H7hekes dAlzA, 7] 771 &0
= oM E EE DACEYE HEEE WA e
() e 2A4ES 271 fsted, A1 WA A5 248 7718wl &7, 05 H7lehes dA=A,
A7) f7) SulE oMAE EE DMACERE AEnE oA =

(e) B AAES 271 9 M st 15 {71 &vllel & :
§ulE EtOAc, DOM, E7¢l & 2-Me THFZ¥-E HEEE wiA; s

(f) B2 248S 471 SAste], A1 A A5 245 718wl &aA171aL, n-Fes Hrlshs @
A, 47 f71 &7l EtOAc, DCM, EF < E= 2-Me THFRH-E MY == oA,
) B AAEE 4V f8k, SHFE 1S oAE EE EtOAcd &3IAA &9S 9, 7] &94E n-FE
Al

(g
e 5, ASRDAM AT WAl B

(h) B ARES 2471 9ste], A1d WA A5 AAS obAlE L= EtOAcol &allAA &4& da, 47
EE n-Fekel] B2 5, A2RDoIA SLA7I= @A

[H733]

g ©A F ol S EEEE A1, A3 D 443 F o= 3 3o AR AxA

(a) el A48& 47 98k, F3FE 1S DMl &8|A 7], &0l FAZ wghstal, EA/NIBEZF-E A4 3A|
7l 9@ B

(b) B4 AAHS A7) 9&to], 33E 1S EAol fa)A17]aL, A4S FHrlsls oA e

(c) 87 448& d47] 93k, 8 1S 718w &8A712 005 Hrtste WAZA, 47 §7] &)

£ oME T DMACER-EH AexEs ', =&

2
ul
S
Y
ol
ok
o
ne
N
o
ol
_&

AE, A3 H A4 T o= F o AAS KISl &AL, H0E

(e) B AAFE &7] flstel, & 12 771 &l &A1 7oL, n-FeS H7bshs dARA 1 71
&= EtOAc, DM, &5l = 2-Me THFZHEH AE=s= oA £

(f) B 2A4& & 97 91k, A1, A38 2 A48 F o= g Fe] Z2AS {718l &ahr17]aL, n-F
s FArtete SARA, 47 71 &vlE EtOAc, DOM, B4 i 2-Me THRRHE Ad= oA|;

(g) B AAYPE A7) 93te], 3FE 1S obAlE Hi= EtOAcol &3lAA |98 da, 7] §98 n-Fek]
¥ 5, A2RDAA SEAE GA; EE

(h) B 2AEE Q7] Astel, ALY, A3 L A4F F o= @ Fe| AHS oPAE E& EiOAcol 3417
BN A3, P7] FNG n-FT We F, ALRDAM FHAIE B
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