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4-HQ: 4-hydroxyquinoline

5-FU: 5-fluoro uracil

ABHD10: a/p hydolase domain containing 10
ADH: Alcohol dehydrogenase

ALDH: Aldehyde dehydrogenase

ALL: Acute lymphoblastic leukemia
AML: Acute myeloid leukemia

AO: Aldehyde oxidase

AUC: Area under the plasma drug concentration-time curve
CES: Carboxyesterase

CL: Clearance

CML.: Chronic myelogenous leukemia
CYP: cytochrome P450

EDTA: ethylenediamine tetraacetic acid
EGFR: Epidermal Growth Factor Receptor
ESI: Electrospray ionization

F: Bioavailability

FDA: Food and Drug Administration
FLT3: FMS-like tyrosine kinase 3

FMO: Flavin-containing monooxygenase
G-6-P: Glucose-6-phosphate

GSH: Glutathione

ICso: half maximal inhibitory concentration
IDA: Information dependent acquisition
IP: Imaging plate

I.S.: Internal Standard

ITD: Internal Tandem Dupli-cation

iv: intravenous

Kdeg: Turnover rate of the enzyme

Ki: Inhibition constant

Kinact: Rate of enzyme inactivation

Km: Michaelis constant

kons: Observed rate of enzyme inactivation
KW-2449: (E)-1-{4-[2-(1H-Indazol-3-yl)vinyl]benzoyl}piperazine



LC-MS/MS: Liquid Chromatography-tandem Mass spectrometry
MAO: Monoamine oxidase

MgCl,: Magnesium chloride

MPTP: 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
MRM: Multiple reaction monitoring

MS/MS: Tandem Mass spectrometry

NADPH: nicotinamide adenine dinucleotide phosphate
NaCN: sodium cyanide

PBPK: physiologically based pharmacokinetic
PDGER: Platelet-derived growth factor receptor

po: oral

PXR: pregnane X receptor

Rg: Blood/plasma ratio

Qwn: Hepatic blood flow

SD: Sprague-Dawley

SDS: Sodium dodecyl sulfate

Tris: Tris(hydroxymethyl)aminomethane

VEGER: vascular endothelial growth factor receptor
Vmax: Maximum velocity

XO: Xanthine oxidase
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Figure 1  Reasons for attrition during clinical development®
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Figure2  Putative mechanism of drug-induced idiosyncratic toxicity triggered by reactive

metabolites’™).
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Figure 3 Signaling pathways activated by FLT3%.
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EFR fb&W4
KW-2449 (E)-1-{4-[2-(1H-Indazol-3-yl)vinyl]benzoyl}piperazine
M1 (E)-1-{4-[2-(1H-Indazol-3-yl)vinyl]benzoyl}piperazine-3-one
M2 (E)-4-[2-(1H-indazol-3-yl)vinyl]benzoic acid
M3 (E)-N-(2-aminoethyl)-4-[2-(1H-indazol-3-yl)vinyl]benzamide
M4 E)-2-{4-[2-(1H-indazol-3-yl)vinyl]benzamido}acetic acid
Compound A (E)-3-amino-1-{4-[2-(1H-Indazol-3-yl)vinyl]benzoyl}-pyrrolidine
HN—p

HN—y
\ * \ F
(O~ Ol
(o]
KW-2449 N M3 ["“
[N] NH,

N HN\,\1
HN—y O e
O~ °
ﬂ'ii o M4 HN:1§
N
M1 HO
HN—p

N o |
H

i (o~
O™~ C
N
(o) Compound A Q

M2
OH H,N

Figure4  Chemical structures of KW-2449, its metabolites and successor compound A.

*: An asterisk represents the labeled position with *C.
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®21H  Invivo FRMENESEAR

FTRTOBWFERIT RS T 2B BRSO EhilC B 2 ARG COHRREE)
8] OB EMHEBIIC 51T 2 B EER T B2 D FAEHE - T LTz,

KW-2449 % 7 = 2 A ¥ /UZFEIRA (0.82 mg/kg) K OEA (100 mg/kg) #25- L. 5% 5%
NG 48 WFR E CRRIFAYICERIM 21T > 72, KW-2449 % [t Sprague-Dawley (SD) 7 » hiZ 10
mg/kg RO#L L, &5% 3 5905 48 KR £ CREFICER M 21T o 72, P BIT D KW-
2449 DR T 10 7 7 A NESHTT D128, “C-KW-2449 (8.04 MBglkg) % =2 A ¥ /LIT 5
mg/kg #& 5L, BE55 30 ICERM AT o 72, F£72, FUIZEBIT 5 KW-2449 O M1 ~D%
BREFHT 5720, MLEYIT 2 molkg BRI G- L, #5454 557705 24 Iefi] & CREIFAY
IZB 21T > 70, %Rk Compound A O3 ENHE 2 FEAi+4 % HAY T, Compound A % 77 =
7 A YT L mglkg FARNEE G- L, $ 5% 55305 24 Rl & CRFIVICER I 21T > 7=,

BIEH FRITAREZ AWCARBEE, R 07 7 A VoG

Eh D= AH0 A XKOT v hOFFEMAE (Tissue Transformation Technologies
I In Vitro Technologies #E8) % 2 x 108 313 4 x 106 cells/mL (272 % K 9 M Tl L, KW-
2449 1% MC-KW-2449 ZIRINL T, 37°C TA ¥ =2~— b Lz, REHEEZFMT 555,
KW-2449 D 1% 20-2000 ng/mL & L, 20 3 A v FaX—va v Lz, R 7re 7741
ZEHlET A8 E . UC-KW-2449 DR IEL 5 XL 50 umol/L & L., 2-6 B A v ¥ a_— gL
Too KIBLTETE M= RMUAVZIRIML CRISZE1E S, E@0508E (K 20000 x g, 4°C, 547
[#) L7z B a st v,

¥FATE FIZvy—2s%FHVT invitro fAH

KW-2449 (5 umol/L) % 100 pmol/L ethylenediamine tetraacetic acid (EDTA) & @ phosphate
buffer (100 mmol/L. pH 7.4) (Z¥f# L. NADPH 4f%% (0.8 mmol/L p-NADP+, 8 mmol/L G-6-
P. 1 unit/mL G-6-P dehydrogenase and 6 mmol/L MgCly) HFFE T, 37°C T35 7 LA % a2
—bhLl7, BE M, =T AFAVIET v MFI 7 1Y — 2L (Sekisui Xenotech #L#) % 0.5
mg/mL 12725 X WAL T 37°C T 1HfA v FaX—h L7z, KAGLETE =M LER
MU TRISZEIESE, w008 (85000 x g, 4°C, 543f]) L7z By ZRBREHIHWZ,

Flo. A I =T LA FURORBPHEEZHIRT 256, 0.1 mmol/L 2725 &k 537 1k
UL (NaCN, FOGAISE TEEAEY) 2 in L7250k 2 FRE L 72,
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#5IH CYPEBR%ZHVZ invitro 3

FE#PR L LT CYP 8% (CYPLA2, 2A6, 2C9, 2C19, 2D6, 3A4, 0.5 mg/mL, Pl
CYP Supersome, BD Biosciences #1%) % H>, 0.1 mmol/L 12725 £ 9 NaCN Z¥si L C, 418
L RBRICSOR ZAT 5 T2,

HE6IH SOELy. I by RY 7HES % HAVZ in vitro A3

KW-2449 (5 umol/L) % 100 umol/L EDTA % @ phosphate buffer (100 mmol/L, pH 7.4) |Z
WL, 371°C T3l 7 LA v Fa—hL7, & MTFSM% (Sekisui Xenotech #1:84) | Jif
I b= FU T HES) (Sekisui Xenotech #E8Y) | B I b= MU THSy (HAB HFZEREt#R kD
FHA L 0 AR I b= R U T ESy (HAB #F e Lo & 0 %) % 0.5 mg/mL
WD XML T 37°C TLIRA > Fa—h LT, KLETER=MIUAEFMLT
BOSZAE I S, @058 (89 5000 x g, 4°C. 5 M) L7z BiEEmatc vz, TROMRE
B D Ko BBAER. A I =0 LA F U HIRAZ AN L7 BUR IR L7,

JPFL 2 4 =tz ES A—T1— B IR

MAO-A [HZEH Clorgyline®® MP Biomedicals 0.1 umol/L
MAO-B [HZEH Pargyline®® Sigma 10 pmol/L
XO FHEH Alloprinol®V FTHhITAT AT 100 pmol/L
Menadione®? FTHhHITAT AT 50 umol/L

AO [HEH - : : —

Anti-AQ antibody Thermo Fisher Scientific 20 pg/mL
A =T LA A AHRA NaCN®) TGRS T2 0.1 mmol/L

MAO-A: monoamine oxidase A, MAO-B: monoamine oxidase B, XO: xanthine oxidase, AO: aldehyde oxidase
Anti-AQ antibody & iR L7286, BERIROIREIE 0.2 mgimL & L7z,

H7H MAO FEEFR &M/ invitro A
EEEJR & LT MAO %812 (MAO-A, MAO-B. Negative control, 0.02 mg/mL, Fddn% MAO

Supersome, BD Biosciences £#1:81) A >, 0.1 mmol/L (2725 X 9 NaCN Z ¥R L T, 6IH & [A)
RIZRS 2T o 72,
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% 8TH MAO HBLR+ & MF cytosol E4y % FV 7z in vitro fUEH

KW-2449 (5 umol/L) % 100 umol/L EDTA 4 @ phosphate buffer (100 mmol/L, pH 7.4) (Z
WL, 37°C T 3 M7 LA vFaX—1F L7, MAO %#8i% (002 mg/mL) KUt kA
cytosol %y (0.5 mg/mL) DIRAEZ I L T 37°C TLHfA »F 2 _— kL7, KB LET
T h= MU AEEINL CREZEIESH, =008 (8 5000 x g, 4°C, 5 70ff) L7 Big%
BEHI AWz, TROREIZRD X5, BEEMZEMN L7230 b L7,

BH. 741 &4 A =T — A&
MAO-A [HE Al Clorgyline MP Biomedicals 0.1 umol/L
MAO-B FH &7 Pargyline Sigma 10 pmol/L

Menadione FTATAT AT 50 umol/L
AO [HEH : - - I
Anti-AO antibody Thermo Fisher Scientific 20 ng/mL

MAO-A: monoamine oxidase A, MAO-B: monoamine oxidase B, AO: aldehyde oxidase

Anti-AO antibody % ¥ L7284

#IE LC-MS/MS 5317

t M cytosol 43y D¥EEIL 0.2 mgimL & L7z,

KW-2449, M1, CN fHiif& (CN adduct, 1 X =7 LA A BIOMRFEFE AL NaCN 121D
e S N7= b o) KO Compound A D 7EE X LC-MS/IMS %z IV THr- 72,

REW 2 LC TR 2 L TIOR T

Liquid chromatograph
Auto sampler
Analytical column
Guard column

Mobile phase

Gradient program

Flow rate

Column temperature

Time program

- Agilent 1100 (Agilent Technologies)

: HTC PAL (CTC Analytics)

: XTerra RP18, 3.5 um, 2.1 mm i.d. x 100 mm (Waters)

: YMC AS12S05-0102CC (YMC)

: (A) 10 mmol/L ammonium acetate - acetonitrile (95:5, v/v)

(B) 10 mmol/L ammonium acetate - acetonitrile (5:95, v/v)

: Time (min) 0 10 10.1 12 12.1 18

Pump B (vol%) 18 46 100 100 18 18
(linear gradient)

1200 pL/min
: Room temperature

: 0-6 min, 13-18 min, Switching valve position 1 (to waste line)

6-13 min, Switching valve position 2 (to MS/MS)
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RFHI 72 MSIMS 3 #r 5:: 2 LL ISR

Mass spectrometer : API 4000 (Applied Biosystems/MDS SCIEX)
lonization mode : Electrospray ionization (ESI), positive

Scan type : Multiple reaction monitoring (MRM)

Source temperature 1 600°C

Monitoring ion 1 KW-2449, m/z 333/247 (Q1/Q3)

M1, m/z 347/247 (Q1/Q3)

CN adduct, m/z 358/247 (Q1/Q3)

Compound A, m/z 333/247 (Q1/Q3)

Internal Standard (1.S., methylated KW-2449), 347/261 (Q1/Q3)

K7 1 7 7 A N RO ORERRAT 2 9 D BRIC I3, RO &2 22, Scan type

% Information dependent acquisition (IDA) %3, Precursor ion scan X (% Product ion scan &— K|
B L THRHT 24T > 72,

#1018 M“C-KW-2449 W= REM 71 7 7 £ VoHT

WUC-KW-2449 % % 514 O VI HERREN, “C-KW-2449 ZIIIL TA ¥ aX—v 3 v LR
#iaaEHE Deepwell Lumaplate-96 (PerkinElmer Life and Analytical Sciences #1-%Y) (2571 L |
&7 = /L ORSTEEZ TopCount NXT (PerkinElmer Life and Analytical Sciences #1:#4) TlliE

L7,

B2 2 LU TR T

Liquid o . .
chromatograph . Agilent 1100 (Agilent Technologies)
Fraction collector : Gilson 222XL

: L-column ODS, 3.5 um, 1.5 mm i.d. x 150 mm
(Chemicals Evaluation and Research Institute)

Analytical column
Mobile phase : (A) 10 mmol/L ammonium acetate
(B) acetonitrile
Gradient program : Time (min) 0 10 35 45 45.1 50 50.1
Pump B (vol%) 10 18 24 45 95 95 10
(linear gradient)
Flow rate : 300 puL/min

Column temperature  : Room temperature
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FILH RPHEAT A—FDEH

H=T APV T v M KW-2449 ZFFIRIN USROG L 72RO Y EhRE ST X — X %
WinNonlin software (Pharsite t:8) Z W TEH L7,

B2 7 V7T ADOFH

L 2 AW EBROERE AW, B b, A=A PR T y "OFEEZ VT 7
A (CLpin) ZLAFORUTHES TTFHILTZ 99,

CL it (ML / min/ kg body weight) =

k: KW-2449 OiEJHE  (nglcell/min)
weight/body weight) . S: KW-2449 iiRIIEE  (ng/mL)

k-A-B

* A UH R =g U KW-2449 S 13— ERE LT,

. AR 19 H720 OfFHatk (cellig liver) | B: (K472 Y O E & (liver

BHENTEHFEAEZ VT 5 2% well-stirred model Z WV Ck b, I=2 A HFLKERT v |k
D7 V7 Z A (CLw) ZTFHILTZ %),

CL, =

QH 'CLHint /RB
Qn +Clyin /Rg

Qu: FfiiE (ng/cell/min) | Rg: MERFEATEE (i jfe/ i ey FE L)

BAEBERINT A= XU TOEE AW, 72, KW-2449 O mEkBEI73 (Rs) 1T 1.26

(B R) . 145 (W=7 A4%) K276 (T v ) AW,

&= AEBSERRT A —H = H=7AY Z v b
A i 1g &7 .U DRTAIIEL 120 x 108 120 x 108 120 x 108
(cells/g liver) %
REYS 7~ ) Ol EE

B T 0.0257 0.03 0.04

- e & (kg) *) 18 0.15 0.01

- RE (kg) 70 5 0.25
Qn Frfupi g (L/h) o) 87 13.08 0.83

F13H b r2HFZUTZ ATl (InVitro to In Vivo Extrapolation)

RETEHRINTZE NEOYAFZ VTSR EH LD invivo 7V T I50 R (5707
F A, Cliow) b hOERFZ VT T AOTEITo72, ERERIZB W T, KW-2449
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DRI O T HER D D Z LAVRIRS N2 T2, THNZH T - T, MG O T
L LTBERN D LU T O 2162 iR LT,

(A\) In vitro to in vivo normalization®®
PNOEHE I VT ZoAFI VT T ADERNCE NOIFZ VT 7 AEMIEL, &
V77 A THILTZ,

X (CL Total, Monkey /C

CL Total, Human = CL H, Human L )
H, Monkey

(B) Allometric scaling for extrahepatic clearance®®

YVOEH I VT T UAEFN I VT T ADENGIAINZ YV T Z A (CL Extrahepatic) %
Ko, TrARN)—EEZANTE RO V7 TR 2 FRIL, REONEROERICIE
t k&L RO A Nz,

CL = + BW a
Hi
Total, Human CL H, Human CL Extrahepatic, Monkey X ( uman/ BW
Monkey

CL Extrahepatic, Monkey =CL Total, Monkey — CL H, Monkey
a = (Cardiac output-Hepatic blood flow) in human / (Cardiac output-Hepatic blood flow) in monkey
CL Extrahepatic- H?M‘& V7oA, BW: BOdy Welght
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3 MRRUEBE

BLEI=I7ATFNVRUT v MBI 2 EMENRE

KW-2449 #: 54% D =27 A FI)V R OVT v b O MBFEF IRy R % Figure 5 (2R3, =7
A YL TIL KW-2449 D% 1 K OF RN 5-%% . 1.26-3.48 IRFfH O - TR L7z, M1 DFEAE
G- EE D DEED Hiv, ML O3 EE-RefE i N iEfE (AUC) 1% KW-2449 @ AUC @ 4-6
fGECTohodz (Table 1) . E7o, ML EZFHARNE L L72ERD AUC bR S 4u7z KW-2449 7)»
B ML ~OEBEIT 283%THY . B =2 A P/ TiE ML ~OHID KW-2449 O = F 722 1 I
BO—D2ThdEEZ BN,

—JF. 7y FTIE MLOBEAITRD LT, YL e L TRWHIEEII AR L2 &
5. KW-2449 ORFBHIITFEZAERH V. ML EEADOA TR KW-2449 O I L T2 #]
REMEDVRIE S LT,

Tablel  Pharmacokinetic parameters of KW-2449 in human, cynomolgus monkey and rat.

Dose KW-2449 M1

Test .
Article Species (mg/kg)/ AUC ti CL® AUC tie
Route (ng-h/mL) (h) (L/h/kg) (ng-h/mL) (h)
Human® 1, po 821 2.93 3.70 8540 2.65
Monkey 0.82, iv 108 1.26 5.77 632 3.29

KW-2449
100, po 13600 3.48 - 52700 4.78
Rat 10, iv 6140 6.22 0.59

M1 Monkey 2,iv - 5330 - 5330 5.95

a) CL/F for po and CL for iv, converted as human body weight was 70kg, monkey body weight was 5 kg and rat body weight was
0.2 kg.

b) calculated using the data from clinical trial®”

po: oral administration

iv: intravenous administration
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Plasma concentration-time profiles of KW-2449 and M1 in cynomolgus monkey after (A)
100 mg/kg of KW-2449 oral administration and (B) 0.82 mg/kg of KW-2449 intravenous
administration, (C) Plasma concentration-time profiles of KW-2449 in rat after 10 mg/kg of

KW-2449 intravenous administration.
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5B 2 TH A EART

R OREERFATIE LC-MSIMS (2L V| ERUEM &~ AR M EHIERT 2 2 L TiTo
77o KW-2449 (m/z 333) T X7 "AF 2 AT MU FIZIXFEIZ mlz 247 & 219127 5 7 4
VM FAURBR I, ZNBITERENENRT VRO L X A VORI T
5H0EEZ LTz (Figure 6A) . M1 (Imfz 347) O a X T NA A AT bV EITITZSE
T T T A b G NS LTZ, miz 247 12T DU B OB, miz 290, 319 K TN 219 %
BT U UBROBAZE, miz 127 13X AV miz 99 134 F Y BT U UVBRICHKE TS H 0
LEZ iz (Figure 6B) . M2-M4 22T b [RIERICHEIE AT 2 520 L 7= (Figure 7A, B, C)
REREERRAT OFERD D KW-2449 O FEARHHTALIT RGO BT 2 By T 5 & #HEH
Iz,

HN—
247.2 N
34e6,  (A) |
3,006 O s O
2,506 YO
: I ‘ 219 =--atoe \‘/
§ o KW-2449 ; 2T e
H 1.5963 | [j 333
= 1066 N
5.005 - H
N — . 2194 | 2900 3328 —
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z, amu
HNxv
oo 127
g 2472 #
! [ 0
1.00e6 | 1o <N g
. 80085 247 ----eee TN
g - r*
Z 6.00e5 M1 '& 347
E | 290 =---ee NG O
E 4.00e5 319 oo T
2.00e5 290.2
%92 168 290 | ¥92ag2
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z, amu

Figure6  Mass spectrum of (A) KW-2449 and (B) M1.
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2.0e5 | 1 " THN
i 219 =~ .
g 1.505 . ] 290 307
5 | 247 - - HoN™ .-
S 1.0es!
£ ! 290.4
5.0e4 | | f
292
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
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|
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zm | HN 3
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% 1.565 1 | 247 e’ HO o 1
g 1005
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Figure 7 Mass spectrum of (A) M2, (B) M3 and (C) M4.
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B IEFRTREY T T 7 A

LB O MR 7 e 7 7 4 V% LC-MSIMS ZHWCiME L7z, & PRI =7
APFALTE MIRFERRBED THY . A XKXOT v MEMIET TIE M1 OFEAITIZE A LR
D ool Ty TR T TIIKER bR & i 5 +16 Da (K23 E 2R Th - 7275,
A IFFIITIXIFE & A ERBNEERFRD Bz d - 7= (Figure 8) . In vivo & [FlEE KW-2449 O
RBNITHEZENRD O, R T e 7 7 A VOBEN LTV LR EbE MNIEWEEZ BN,

4000000 A
z m+]16Da
S [R— = M4
£ 3000000 -
g oM3
E
£ aM?2
S 2000000 -
£ oMl
=
£
[=1
D 1000000 A
=
0 1 1 T - 1
Human Monkey Dog Rat

Figure 8 Metabolic profiles after incubation of KW-2449 with various species of hepatocytes.

* after 2h incubation with human and cynomolgus monkey hepatocytes and 6 h incubation with dog and rat hepatocytes.
85 4 TH MC-KW-2449 2 W =REMH 7 v 7 7 £ Akt

R 7 o7 7 A V% LD EBEMICHET 5720, “C-KW-2449 2t NN =27 A F LD
SRR L CTREM 7' m 7 7 A VR Lz, £72. invivo BT 5@ 7w 7 7 1 v
R T D120, H=7 AP/ UC-KW-2449 %O £H %O MMEFR#H T 07 7 A V%
FERICEH L7z, & b, A= 4 FALNTHONFHEH TH M1 A FEERRBEWTHY | o
R TOT N Tholo, Fio, PR TH ML EERRHW TH Y . JFHIRE O
M7 a7 7 AL, invivo DR 70 7 7 A Vv E LKL TWD EE X Hiu7e (Figure
9 .
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Radiochromatograms of 14C-KW-2449 (A) after incubation in human hepatocytes, (B) after

incubation in cynomolgus monkey hepatocytes, (C) after oral administration to cynomolgus

monkey.

BOSHEAFIZ vy —A4, FFSOESD M1 ELERE

REWOLEYHEESE TH D CYPs O ML AEKA~OHFEEFHET 5720, & MFI 71 Y —
LRONF SO WSy (27 1Y — AWy +3 4 Y IVESy) % FV, NADPH fEEFETFE T T M1
DM EZ TN L7z, ML PEAIT S9 B TITRRO bEn, FI7ue Yy —LfTiREe
ERO LT, ZOIEMEIL SO E4D 110 FRETH -7, 2D &b, MLEAIZITY A b
VOVE S E ENDFEMHEEE NS LTS Z EARB Sz, F72, ML EEDY NADPH
WRAE L7 ipolo 2 &b, MLEAIZEIT S CYPs D& HIZ/hs Wb o LHERI S 7z (Figure

10) .
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S9/NADPH (-)

S9/ NADPH (+)

Microsomes / NADPH (-)
0

Microsomes / NADPH (+)

20 40 60 80 100 120

M1 formation (% of contol)

Figure 10  Formation of M1 after incubation of KW-2449 with human liver microsomes and human
liver S9

% 6 IH Aldehyde oxidase & 0" Monoamine oxidase D &5 Dkat

T A b IVIEGIAFET D EMHIEE R 2 A L= & 2 A, Aldehyde oxidase (AO) 73%3%
EEie~T 1 f/ﬁﬂﬁé\%% 77 2 D OREI BT 2 MR OB L L TE 2 b,
Z 2T, MLEEAIZEIT 5 A0 OFH KT A0 @ isozyme T % Xanthine oxidase (XO) D5
ERE Uiz, F£i2. A LT 7 # DRI 2 £ U 2 BRI IR F-E R T sp2 #lLiE & B
THIEND O MLEAIZ AO R FE LTV zha, KW-2449 13 AO TR S DRI A
=LA F Y 4T ) MoREMmIcRE#ShLD Z RPN, £2T, CYPs &
NTA I =T LA A RORBWE 525 Z L35 TW S Monoamine oxidase (MAO) @
A5 b [RIRF ISR L7z 10,

M1 FEA1L Clorgyline (MAO-A BHEA) . Allopurinol (MAO-B FHEAI) @8N Tl i&/uk“ﬁﬂ
FEINRDo72h3, Pargyline (MAO-B FHEFI) . Menadione (AO BHEHI) WL 7245541281
FITBAE S (Figure 11) . BT AO FURDO B RIXIREN TH - 7223, ﬁfﬂiﬁ‘«ﬁz?%fiﬁ%&#o
Tele®, THRREEARNTERPSTEIENFERTHL EBE2 Tz, Fo, A I=U LA
A2 OffiHEAlE LT NaCN 23 L7854, ML OEAERERICIi S, boilceXsy
VERERIC T T ) KA L7z CN PIMEA I S/ (Figure 12) , 2O ZEMnH, ML O
PEAEIZIE MAO-B KT AOC 23B5- LT % L 3kic, RBIDIBRRTA I =0V A/ A ZfE TN D
MR I T,
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Figure 11 Effects of AO, XO and MAO inhibitors on the formation of M1 after incubation of

KW-2449 in human liver S9
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Figure 12 MRM chromatograms of M1 and CN adduct after incubation of KW-2449 in human liver S9.

(a) Formation of M1 in the absence of NaCN, (b) formation of M1 in the presence of NaCN, (c) formation of CN adduct in the
absence of NaCN, (d) formation of CN adduct in the presence of NaCN.
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BIHEHA I=U AL U PRIBELEROEZKR O CYPs DEE

A I =T LA A UPRIKEARORAZBF T 25720, MAO-B O##JE LTE h, =
IJAYIN, Ty hORFI 7 v Y —LEH, KW-2449 O CN MK O EEAE B2 FREE & L C ik
ZiTo77, F£72. CYP 3A4 X° 2D6 (ZLIXFLIFA S =V A A A MOREZEAET HZ &N
HHNTWADTH, 2 CYP DT S B b CYPRBLRZ H W TRGT L 7 102109,

Z v MFIZ7 vy —A0 CN MIMEOEAREIZE b, VI 7 v Y —20 110 FRETH
0. 7w MIBITSH CN MIEORBHEEITRW 2 LR E N7, T~ MO MAO-B iEME
T PR IR, REFREELERD LOREDRDH D Z LD, ZOBEIT TSI
TWD MAO-B DfEiZE L —E L TWVD b D L& x Hiufs 104109,

7. B b CYPRIBLRZ AW CIE, WIho CYP 0 FFETH CN MIMKROFEAIXIE
EAERD DN oTZ, D LD KW-2449 005 A 2 =0 AA A U ARGHA~D CYPs D%
Hixizge A Enbo &2 bl (Figure 13) .

Human-Ms /NADPH(-) |

Mokey-Ms /NADPH(-) |

Rat-Ms /NADPH() | ]
CYPLA2 INADPH(+)
CYP2A6 /NADPH(+)
CYP2C9 /NADPH(+)

CYP2C19 /NADPH(+)
CYP2D6 /NADPH(+)

CYP3A4 INADPH(+)

0 50 100 150

CN adduct formation (relative intensity)

Figure 13 Formation of CN adduct in various species microsomes and recombinant human CYPs

MS: microsomes
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FOE I bary FUTHDICBIT DA I=U bA F U HREELREDLE

MAO Z—MIC hay RU T EIZHE L TVWDLZ ENMLNATWATZD, b MTF S9
Eiy &t MF, BROMOI Far RUTHESZHAWT, A =0 LA 4 PEIKOPELRE
KW-2449 ¢ CN HAMADFEA B2 R & L C ik L7z,

. BI b= RUTHEZO CN AHIMAREAREIIAT SO iy 2-3 fEEn—4 T, Ml b=
¥ RU 7 E45 O CN AAIMAREARRITIK > 7= (Figure 14) . Z O#EHEIX MAO-B D% /37 K
" MRNA D g4 DR By A7 106107108109 K (8 MAO-B {EHHEDHIMIN /A 108 —FK L THY |
KW-2449 DA 2 =7 LA F 2 ~DRHHNZ MAO-BREFH L TNWDLZ L2 XFETHLDOEEZD
nic,

Liver S9

Liver Mitochondria

Kidney Mitochondria

Lung Mitochondria :|

0 50 100 150 200 250 300
CN adduct formation (relative intensity)

Figure 14 Formation of CN adduct in liver S9 and liver, kidney, lung mitochondria

BOIE A I = A FUHPREEKREAICHT D MAO BTN AO BREX| D5

KW-2449 Z It SO By TR S, A I =0 AA A HREURPEAEICRTT 25 MAO BREH,
AO MHLEHEHI D2 CNATINADPEA R ZFEIE & L CTRET L7z, CNATIMAREA 35T AO fiLik,
Allopurinol (XO FHZE#) . Clorgyline (MAO-A BHEA]) TIXPHE ¢, Pargyline (MAO-B
PRERD) RN L 7-MpCHAFEICHE Sz (Figure 15) , ARER G, KW-2449 DA 2 =7 LA A
YADRHFNZ MAO-B R HEG L TWDHZ LE2XFFT b0 LB LN,

Menadione (AO FHEA]) AT H CNAFIMAREE DK 60%FHE S v7=23, Bt AO HLik T4 <
FLEAFRD 5N TE 5T, MAO-B (2X 5 Tyramine {UiHiZxf4 % Menadione @ Ki fiix 27
pmol/L &S XN TW\W5D Z E)vh, Menadione OIERFRF R ERLEIC L Y, MAO-B M3 [HLE
ST H D & HER S pL e M),
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Control

Pargyline :|

Menadione

Anti-AO antibody |

Allopurinol |

Clorgyline |

0 50 100 150
CN adduct formation (relative intensity)

Figure 15 Effects of MAO and AO inhibitors on the formation of CN adduct

% 10T MAO RELRZ AW e A X =7 AA F  FPRMEEARR

A I =T DA F U PMAEEEICEETD MAO S FREZFET D720, MAO EIHLAH T
KW-2449 % A > F 2X— kL, A I =7 LA AU PREHRELESZ CNAIMROPEAE B AR L L
TRt L7z, CN fIAIL MAO-B #BLR DA TRt &4, MAO-A #81%. Negative Control

GEBARRHAO R B kDI 7 1 Y —L4) TiRe< Bl & e -7- (Figure 16)

MAO-A N.D.
MAO-B i
Negative Control | N.D.
0 25 50 75 100 125

CN adduct formation (relative intensity)

Figure 16 Formation of CN adduct in recombinant human MAQ expression microsomes
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F 11TH MAO BHRA KLU MNFYA b Y vz iz M1 EATHE

% 10 THE TOMGIN S, KW-2449 |3 MAO-B I LV A 2 =7 hA A FFRUKICIH S,
KNT AOIZE Y MLIZEMEEND LB 2 bz (Figure 17) . Z ORI A Gl 5729
MAO #ELR &N AO DLEIR & LT MFVA MY VES ZIRE L. ML EA KT, MAO-B
FEEA. AO PR A DR % 3 L 72,

M1 PE/EIT MAO-B RBBLR L b MNFY A MYVl 2IRE LGS ICHEEFICRD i,
MAO-A 8Lk & & MFHA b VIV ZIRE LT-5E OENEIX MAO-B %éfﬁma&tt%z LTC15
UTThoTz, ML EAIL Pargyline (MAO-B BEEHAI) . Menadione (AO FHEHI) AWML 72

T 90%Lh LR S A%, B AO HUAZ RN L7256 O ESRIT 60%FEE Th - 7= (Figure
18) .

MAO-A %\éfﬁ%& = Hﬁﬁ% YOV 2R G LTCERIC S . DTS M1 OPFEADRD b
7=, A MY VGO T CHFET D MAOB IEHEIC L b B2 bz, o, T

CRRINAEHES] iﬁﬁma’af‘%otrﬁi T IRRE R RN TER DS EBFNTH DL EE X
BN, TNDHOFERND, KW-2449 78 MAO-B LY AO IZ X W I ZI0IC MLt s s =
E MRS TR S LT,
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Figure 17 Proposed metabolic pathway from KW-2449 to M1
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MAO-B+cytosol
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0 1 2 3
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(pmol-min-t-mg cytosol protein-t)
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Menadione :|
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Figure 18 Formation of M1 in mixture of recombinant human MAO and human liver cytosol (A),
Effects of inhibitors on M1 formation (B).

FERHEHENDEFIZIT IV AOTFH

MAO-B (T, e, i, BHM. MRS, AO I3ATHE, B, M, %, R0
FHIRBL TND T ENHMBILTND Z & W8S - — Rl | 23K AR S 4 2 B EAS+
TORHS KW-2449 DIHRIZHFLE L TWD ZENBZ BN,

Z 2T, invitro OfUGHERK OB EROFERNS, & bORF 7 VT 7 A0 Tz
HBHZEEL, invivo 7T —HITIZE & KW-2449 OFEMENRET 1 7 7 A Lo 7 = 7 7
A NPT =7 A Pz iz,

JFRIR 2 L 72 325R s 543 B 7z in vitro DT 7 ) 7 A ide + (0.741 Lihkg) &4
=274 Y%/ (0687 Lihkg) TIZZFFEE CTH -7z, FHFREHT —% Z %L D in vivo THIE
Li=TPilllsnize oy 7 U7 7 A% 6.22 Lih/kg (In vitro to in vivo normalization 75) %),
13.26 L/h/kg (Allometric scaling for extrahepatic clearance i5) ) C&h -7= (Table2) . AR ERIZ
BIFLHE FORNTORE Y V7 Z 2 A% 3.70 Lihkg T& v . In vitro to in vivo normalization i
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TR 2 FLUNOIBECTHIT 5 Z & 23 TE 7=, Allometric scaling for extrahepatic clearance 7%
TIEROME RFHIE & 72 o 722y 4 fERREE DR CTTHIFTEE T - 72,

Table2  Prediction of total body clearance of KW-2449 in human.

in vitro in vivo
mL/min/kg L/h/kg L/h/kg L/h/kg L/h/kg
Rat 18.1 0.352 0.59
Dog NC NC -
Monkey 225 0.687 5.77
Human 38.6 0.741 3.70 6.229 13.26"

a) calculated by in vitro to in vivo normalization
b) calculated by allometry scaling for extrahepatic clearance
NC: not calculated (Sufficient metabolic activity in dog hepatocytes was not detected).

% 13 T8 #fefk& % Compound A DB REFHA

MAO-B K TF AO IZ L DRI KW-2449 DF 7 U T 7 v ADJFIK T 5 L HELE S Tz 72,
MAO-B }TF AO 1Tk DL ENMEZ @D TAL B DOTRBE ATV, FEMRH T2 7 7 A LD
SE A fREF L7-, Compound A I KW-2449 L [AIFRED % —EHEEEZFE BN 5, MAO-
B KT AO IZ L ARkt L TRERLAM TH D, Compound A %41 =7 A H /12 1 mglkg
FrIRIN 5 5-1% o A P SR i FEHERS & Figure 1912759, Compound A D1 =27 A L EBIT S
287 U7 T A3 047 Lihkg TH Y, KW-2449 (5.77 Lihkg) &kl LT /10 L FICIEF L,
THIIR 13 8.51 I & KW-2449 i 1-)8id] 1.26 Befi] & Holig L TR 2R~ L7z, 2D
RN, REERA~OLREEE®mD D Z LW, bEMOEYTET 07 7 A LV E2SET D b
THHTHD Z LR EhT,
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Figure 19 (A) Chemical structure of Compound A, (B) Plasma concentration-time profiles of KW-

2449 and Compound A in cynomolgus monkey after 0.82 mg/kg of KW-2449 or 1 mg/kg
of Compound A intravenous administration.
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5 4 Fi AR

ARETIE, KW-2449 DT DU MAO-BIZ L > TA I = AR~ B S, &
WTAOIZE D AF Y ERT D UVBORE (ML) BRSNS Z 2L LT,

REDOEBRFRERIZLUTO LS ICEHNEND,

JFHAR 2 FIN T2 KW-2449 ORI 7 0 7 7 A WIRHTClE, =7 A P A& b B MW
R ~7 07 7 A VERTEHYETHY, & hEI=I AP LTI MLBERB TH -T2,
KW-2449 O I ML SFEA SN2V T v R TR EN > T2 b DD, =7 A4 YL Tl
b b ERRBRICEEETH Y . ML~ BRI, KIREO—KTh D LHEH S,
NaCN Z V7RO 5 v 7EEZ AT, ML ~OREIFREE LTA S =7 h( 4
VIFEEL TS Z L ZH SN L, KW-2449 78 MAO-B (2 & - T 2 =7 A~ & R
i, EBIT, A I =T AL UHFRER AOIZE Y MLIZRETEND &V H ML ~DREHHRE
KEFEE L, AO D N-~T aBbEME T 7 % DELONEIC T DIEMEIC IR & 7 fiE
DD ENMBNTEY, ZOFEMHITERESST sWE>A X THLZ b, 7y FRA
XTIEEAE ML DEAESNT, B b, I=7 APV TIEERBW TH - AL, AO IEHE
DOFEAEN MLEEAOHZD—RNTh b EE X LT,

BEDHHTIE, invitro DF—F ZH LD invivo T —X THIETHZ LIckD, b MIBT
% KW-2449 O&2F 7 VT 2 APl A, 2-45OFERANEE CTHETHLZ LE2RL
7oo BT LTe KW-2449 OGRS A ARILE LT MAO-B & TY AO %7 D & E M %
BTt AY TH D Compound A 1E KW-2449 (ZHE_EVEREIAZ A L CTRY . BiFpdK
WEhE %R L7z,

MAO-B .} AD IC LD ERT VUVEBOAF Y BT DU ~DBHENHIT, BT T8
ORHHEMEE L Cid, AR THID TRE L7z, BT UV BROMRENRMAHE LT NI
TF AL, KEE(E, N-fEfk, 727 % b, EXTVUVBRORAESHRR ENMONTEY
W) Z g Z ACEBENTREIE =2 —F ) n U RREEO LT a Xy )
FH R ETHRESN TN b OO, ISR K ORI ITE B IS STV ieho T
LD I D ENRT VUM T 7 X ME ST REIE KW-2449 L [RIER ORI L0 £
L TCWARFEMENRE 2 b, £z, BT VUV E Th L 7 Ay, 277
YRy IEETHLI LA Tex v haty— MERGEEO LTS T 4
AT T7T) | FUEROAT =T 2IZ0D, BEOEHEBICHEENLIHETHY 119
AFFETERT DV VBRNDAF Y BT VU ~OFEMRREREEH O L2 LiE, 4.
ERTVURAAT HERMONHRE 2 RET 5 ETAMEBZE A b5,

F72. MAO-B KTY A0 MZRIIZIER L TZ 7 & 2RI & FEA T D X, &
R D —FETdH D MPTP (1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridine) D RELAZ Tl Zh
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FTHE SN TRV 1 N-~T o bAMNST 7 % DRORENERT D &9 #
EHNIEZ U 19 AR L7 MAO-B KR AO 12 & AR ROoHRE L. fthod N-~T 1
BB THLEEARARPREO —oTHL RN EZ BN D,

— AT, AR ORI PN R L E R PREREIET 256, PRIKZ ESm LT
LT LT LALERWEED, FOMEHECNMBERLFEET L2 LI3# LY, AETIX
KW-2449 O A X =0 LA F PR ZBRIET 5720, 7 Ufb T MV U LICkD FT v 7k
RO, U7 UIMEDEREE R & L TREIEEREDOREZIT o 7o, —KIZTRF T FoF
78 EDOREFVED RIS O IIZ 7 V2 T4 (GSH) BHWH LD DS, REMITR
TIVPOLERTDHIAI=ZT LA T TIIVT AT DEFED BDISERE, 4 I =T 5L
A2 1E MAO 7217 T72 < CYP X FMO 72 EO ISR MO bEA SN BE L H D 2 &
Mo MR T y EEFA I =T AT BPNETHHAORBEREOREICEHTHS &
EZH5b,

Non-CYP (AP DIRERIC R BLL TV 258 53% <. Non-CYP TG s h 2 4
7077 A (Clyow) FHIEIIRIEML SN TWVRV, KETIE MAO-B T A0 72U
ZB5T % E0e hag s 7’7‘/10)??E'J75:uit(7%710 MAO (ZEITHND I ha R
THESFIZ, AO TV A MY AVBESIZREL TN Z b, TUHDOHFLEEREMITHTT 5
AR oN H?rﬁﬁiﬂ’ﬂf“@ﬁﬁ%ﬁiﬁﬁﬁ%*&bf:ﬁ?& U7 7> A (Chy) &AWV, H/LD Clroa & DLk
IZX > Tt D Clyow Z FHI L7, In vitro to in vivo normalization 75 CIZEHIE D 2 fi%,
Allometric scaling for extrahepatic clearance /5 ClX 4 fi5 & . HHRERRAMNKEE CTHIT L Z &
WA TH Tz, A NV VEGONT S9 lisy, BRI Z VT A0 THREF SN o1bH
WD Clyow % T L72 JeATHFZE TIE, FEBED Clyow & KIEIZHEBDFHM (<111 ) LTLZ
IIEPHEINTWVDLZ D ™, RFETHW-FIEIL, 4% I HIZEL DLEMTH
AETA 2 EBNMERL OO, EHEGBRE RSBV THEZ Non-CYP o FHtiE & 72 v 45
HEEBEZBND,

Non-CYP fREI%E R D IEBL-LCIEMEIR, ML O PRAFIRELCHEHR I DOBMAE TRE < EboTL
EOHEPLNI LD, JVEEOSWTHENCIE, & OB OMEHRC~ U 2 DTz
bt hOFIRICE &2 72F%F A 7~ 7 A (PXB ¥ A, Phoenix Bio) OfEHMNAEH TH D AlhE
PER & 5 120120 F 7= Non-CYP %5 D& igs CORBESL K — A — " —7p 8% [ -7z
PBPK E 7 /L DL b A 14 DRfF il Cd 5 122129,

ERTVUVBREZIILO LT D NAT mBREEIL, ERMLAROSHITIW T, LT LI
LB DOREMERCARH L EMEZ M LS E L HWTEAINTWD, 2, Zib OfEF£ <
DRI S E FEiL, SRR AEWIEME & D Drug-Like Z2iE TH D L AR SN THEY . N~

RERAZGUREEMABIIARBILERTI2bDEEZOND, KETHLNILIEEXRT DV
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RORBBREBHATFIESRY 7 V7T 7 0 ZAOTRNET N-~T v BRE L G0 ERLBERICE
WTHHATHD LEALND,
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% 3E KW-2449 DA I =7 hA F o HREIZ X % Aldehyde oxidase FELE
B LE D BEH

B 2 T CIE KW-2449 78 MAO-B IZ X5 CTA I =0 AA F U FMEICAH S, &N T A0
ICE o TMIA~EEHEIND Z L ZH LN LT,

—J7. MLIE KW-2449 Oy 13 FRE D FLT3 LEEMEZ FFo7- 0, BRRRBRIZE VT, ML
OIEFED FLT3EICH 595 Z B SN T e, L LA b, BERBRIZE VT KW-
2449 O M HREHRIIER G (1 H 2 EREE) TEL Lo 7cb 00, ML O iR
IEB G X > THZFICE T L, #5658 2 HEZICIZEER G OF 30% % T
T L7z 8, MLIEEEOIK FIZ LY, FLT3 PHETEME THILE L7 KW-2449 K T M1 DAl EEAMEK
U, +437 FLT3PHEZMERF C & DIFMNENE L72 2 & b KW-2449 SRR IZ I T
DI EIRT I LR TE RS~ HTHD EEZ L (Figure 20)

REHEGIZED ML OREMET L2 &b, MLEARETHS MAO-B LT AO DR
T ML REEER OFENRK L LTEx b, ML EARETHD MAO KT AO 133
DORFOII2 5T, RHRNEREDE ZHT 2 2 LMo TEBY, MAO idtr k=
NIRRT Y 0 RN Vo EMRBEE ORBITEE- L. A0 IZWNERIED T VT
b MEAEe N ~7T o BB {LEWORBIIEEE L Tnb, D7z, MAO E7-1% A0 235E < BH
FINTGE. THEORIEWH A ERSHEERBUI SR 5 /TRt bR & I,

ARETIE, £T KW-2449 OR#EH 7T 17 7 A Ah ke b EFEELL T D a2V, KEE
H X2 ML BEOKTRBANE THL, BEFLETHLNEMHmE L%, KW-2449 KT
M1 ® MAO-B. AO MHERERCIHE A 2R L. ERRFER T ML BREE MK T U 725K 23 Fm%
FIHETH LD ERERTA—2NEEL LT, £z, AIETHLNE -7 KW-2449 DA
L=V LA F PR D 2 b REEERE A~ OEER O GBI L 72, SHIC, A I=U A
A AT OICEOCRETRISEE R L, Zo7 LHAERATIZ ML TNEZ E
N2 BmEOHATIL KW-2449 D # %7 & OIFFEEREIZ DWW T HaM L 7=,
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Figure 20 Total concentrations of KW-2449 and the metabolite M1 in plasma after multiple dosing of
KW-2449 in Phase 1 trial®?.

M1 concentrations were divided by 3.6 to normalize the inhibitory activity on FLT3.
Dashed line at 500 nmol/L represents the estimated drug concentration at which FLT3 is
inhibited by 80%.
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5 2 Hi EBAB R U5 5

1 B E R O RWE

KW-2449 . M1 X fn3slEx ) o CTABR LD %2 Hu /-, M“C-KW-2449 (X Amersham
Biosciences T&K L7= b D& =,

%2 H B ER

TRCOEYFERIT THFFEHERES 2R 2B RS O R BT 2 A CUTREE)
8 RO FEhibRAIC 31T 2 B IR Z B D ELUEITIE > THEM L7,

KW-2449 % 1 =27 A %112 10 mglkg © 1 H 2 [\ A& 5 GE5E) L, gFEl, 3EH, 5[
HEGRo #5501, 5% 2, 4, 8, 24WRM%ICERMAZ1T o7,

WC-KW-2449 (8.04 MBa/kg) % 51 =72 A H/LIZ 5 mglkg % O #%5- L, #54% 304375 48
[ & TR IR 24T - 7=,

% 378 MAO KT} AO JEHEHIE

MAO DIEVEIL kynuramine (MAO JEZ . Sigma) % JEE & LC. 4-hydroxyquinoline (4-HQ,
kynuramine {49, FOLRISE T34E8) opEARZFIME L7 2, A0 OiFEMIL phthalazine
(AO FLE. Fotisk T3edtfl) A5 & L C phthalazone (phthalazine {4, Frotplisk T3
fEMY) opEA ARG L= (Figure 21) 129,

NH, O OH
NH, X
—>
NH, MAO N/
Kynuramine 4-HQ
(o)
H
SN N
| — |
N
= AO =
Phthalazine Phthalazone
Figure 21 Reaction of kynuramine to 4-HQ and reaction of phthalazine to phthalazone
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A TH KW-2449 BT M11Z & %5 MAO BRETEM: 314

KW-2449 3% M1 iff TNZ kynuramine % 100 pmol/L EDTA & f @ phosphate buffer (100
mmol/L., pH 7.4) ([Z¥fE L., 37°C T3 7L A v F2~—F L7z, MAOREZ (MAO-A,
MAO-B. BD Biosciences f:#) Z¥#hL 37°C T 10 X% 20 MG & W72, Kim L7 & k
= P ULETINL TG Z 2 1 &4, Ultrafree MC (HARI UART, 02 um) % WV CHEE

(% 5000 x g, 4°C. 5 4rf]) L7cSR At vz, S HER & REREOMAG hE
TR E LT,

AVIAY/S 3y Kynuramine KW-2449 or M1
(ug/mL) (umol/L) (umol/L)
MAO-A &I E 0.02 40 0.5, 5, 50
MAO-B 1& MR E 0.04 25 0.5, 5, 50

PERALOENT A =2 2 G T 25T T OREZ v

B NT R Kynuramine KW-2449 or M1
(ug/mL) (umol/L) (umol/L)
MAO-B & P& 0.04 10, 20, 40, 80, 200 2, 10,50

%518 KW-2449 BT M1 12 & 5 AO FHETE M1

KW-2449 3 (% M1 (0.5, 5, 50 umol/L) ilff TNZ phthalazine (2 umol/L) % 100 umol/L EDTA &
A @ phosphate buffer (50 mmol/L, pH 7.8) (ZIAfE L, 37°C T3 7 LA v FaxX—K LT,
v MFYA b L4y (0.2 mg protein/mL) Z¥SHIL 37°C C 10 RIS S0, KB LT
thr=F )/V%(ﬁﬁﬂbf}iﬁﬁ%1~méﬁ Ultrafree MC (HARI UART, 0.2 um) ZHWTIE
i (K 5000 x g, 4°C, 573fH) L 7oBOGHE & MRt Fv iz,

FOHA I=U LA FUPREIZE D AO BREEMHFHME

t MY A h Y VESy (0.5 mg protein/mL) . MAO-B #Ei% (0.1, 0.25. 0.5 mg protein/mL)
KO KW-2449 (25, 5. 10 umol/L) % & def%% % (50 mmol phosphate buffer, pH 7.8. 100
umol/L EDTA) % 37°C T 0-20 /3l 7' LA > F 2_X—3 3 L7z, phthalazine (2 umol/L) % i
AL 37°C T 10 rfipUS S 72 (Figure 22) , kK L7 7 & b= F UL ZEIN L CROG A 45 1k
S, DA EE (R 15000 x g, 4°C. 543[E]) L7z BB ZREhc vz,
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II\</I\,/AV(5%‘B149 } U _ _ Phthalazine
-Cytosol(AO) preincubation ™ o (AO substrate)
b Y g O incubation > LOMS/MS
Formation of iminium ion N y
intermediate Determingtion of AO
activity

Figure 22 Assay procedure for inhibition of AO activity by the iminium ion metabolite produced
from KW-2449. The iminium ion metabolite was produced from the incubation of KW-
2449 and MAO-B in human liver cytosol (AO source) for 0-20 min and then phthalazine

was added as a substrate for AO.

FBOE A I=U LA T HEEIZLD AO AL ERH

v MY b vEiSr (0.5 mg protein/mL) . MAO-B #Ei% (0.5 mg protein/mL) & OY KW-

2449 (5, 10, 20 umol/L) % & Tei&¥#iX (50 mmol phosphate buffer, pH 7.8, 100 umol/L EDTA)
Z 37°C T 030 w7 LA vFax—varli, A rFax—ra  BORKIGKEE 20
AR L, phthalazine (20 umol/L) Z¥#shi LT 37°C C 10 /MG &¥7= (Figure 23) , K&
L7eT7 B b=V VERIML TS ZE IS, =058 (K 15000 x g, 4°C, 577f#) L7z
R EREHC Wz, B R A B YL E MAO-B JBLR KUY KW-2449 Z Rl % 12 A v F 2
—varlihrInearbe—L e LGRRLE (LA rFa—va Vil =y
AA A AL AO DN EAE LW
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*Co-incubation condition

. . Phthalazine
KW-2449 preincubation (AO substrate)
*MAO-B
*Cytosol(AO) ~a »/ incubation

dilution —— LC/MS/MS

*Separate incubation condition

N J
*KW-2449 Y
«MAO-B Determination of
preincubation  Mix AO activity
+Cytosol(AO) U -

S /
hd

Formation of iminium ion intermediate

Figure 23 Assay procedure for the evaluation of irreversible inhibition of AO by the iminium ion
metabolite produced from KW-2449. KW-2449 and MAO-B were preincubated with/without human liver

cytosol. The preincubation mixture was diluted 20-fold before the determination of AO activity.

®7IH LC-MS/MS 53#T

KW-2449, M1 DEBITF 2 2 & [FED R TITo 7=,
MAO } T8 AO EMERIE T D 4-HQ K& TN phthalazone @ & &% LC-MS/MS % W TIT - 7=,

RER7Z2 LC T SR 2 LU FITR§
Liquid chromatograph - Agilent 1100 (Agilent Technologies)

Auto sampler :HTC PAL (CTC Analytics)
Analytical column : XTerra RP18, 3.5 um, 2.1 mm i.d. x 50 mm (Waters)
Guard column : Symmetry C18, 3.5um, 2.1 mmi.d. x 10 mm (Waters)
Mobile phase : (A) 0.1 vol% acetic acid

(B) acetonitrile
Gradient program : Time (min) 0 1 2 3 6 61 125

PumpB(vol%) 5 5 50 80 80 5 5
(linear gradient)

Flow rate : Time (min) 0O 7 71 115 116 125

(nL/min) 200 200 300 300 200 200 (linear gradient)
Column temperature : Room temperature
Time program : 0-2 min, 7-12.5 min, Switching valve position 1 (to waste line)

2-7 min, Switching valve position 2 (to MS/MS)
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RFHI 72 MSIMS 3 #r 5:: 2 LL ISR

Mass spectrometer : API 4000 (Applied Biosystems/MDS SCIEX)
lonization mode : Electrospray ionization (ESI), positive

Scan type : Multiple reaction monitoring (MRM)

Source temperature 1 600°C

Collision energy :37eV

Monitoring ion 1 4-HQ, m/z 146/91 (Q1/Q3)

Phthalazone, m/z 147/90 (Q1/Q3)
4-HQ % E & HFRIZIT phthalazone % 1.S.& L TSI L. phthalazone % £ &9 2 BRI 1% 4-HQ %
.S.& LT L7,

BRIE UC-KW-2449 Z W= REMW 70 7 7 L Vo
14C-KW-2449 $¢ 5-4% OB VIR EL ORI 7' 0 7 7 A Vi1 2 3 L [RIERIC S L 7=,
% 9T MAO-B [HLE D EEMRAIENT

MAO-B (T & % kynuramine fRE#H D Kn. Vmax. KW-2449 T8 M1 @ MAO-B DRFEH (Ki)
OFHMEIT Lineweaver-burk plot 2> bR H L7z, KO 7-WIHIfEA H\ T, Dixon plot EC7 ¢
T4 7 HEITO, Kne Vi KON KifEZRE LTZ, 7 1 v 7 « > 71X WinNonlin Professional

(Pharsight L) % v, BEATHEZRHREE L Tt -> CHEE L, 74 v T 47
1% 2 BB CATu, Simplex (Nelder-Mead) 702U R Az FAWTHEHENTZ/3T A —2 201
fEL LT, ) Gauss-Newton (Levenberg and Hartley) 7 /L2 U XA TT 4 v T 4 27 ZFT0
BRTA =B ERDT-,

o Vg IS]

Kn(L+ 1) 4]

v: MAO-B i (nmol/min/mg protein) | 1: KW-2449 3/ M1 ¥RAINEEEE  (umol/L)
S: kynuramine FRAMEE  (umol/L) . Vimad FASUSEE  (nmol/min/mg protein)
Km: S AT YU 2EH (umol/L) | K BREEE (umol/L)

% 10 T8 AO FHE D ERRHORRAT

AOX FEAFIEMEZ BRI MR LTflie 7T LA v X a—v a VERlICx LT v b L,
A KW-2449 JREEIZIST D o T OBER RIGLIEEEE (kops; mint) ZHH L7z 20, 561
KW-2449 2 ([1]; umol/L) & [I1/Kops & LA F DR Z AV CEMRIENG U, B KARTE AL E &5

(Kinactw Mint) KOG T DOFEES (Kiappe pmol/L) O FIHIfE 2 FH L7z,

45



[1] _ “]_+KMW
k obs k inact K inact

Kobs: FLAMNT DR ARTEAGEREES (Minh) | Kinee: IR LHEEEE (min?)
I: KW-2449 FIREE (umolL) | Kigpp: A2MT OFHFESL (umol/L)

IR OfEHTIZIE WinNonlin Professional % vy, LLFORIZIE SN THE T 2 —F %3
W/ T RETHE L, 74 v T 4 70F 2 BEPSTITV, Simplex (Nelder-Mead) 7 /L
FY XL HNTHEI SN AT A—=Z 2 EE LT, fE Gauss-Newton (Levenberg and
Hartley) 7 VT Y XATT 4 v T 4 T EITWENT A —F &R,

_ kinact'[l]
Ki,app +[|]

Kovs: 72T DEERATEALIREEER (minh) | Kinaer: FlARNTELHEEESL (min?)
I: KW-2449 TN EE (umol/L) | Kigpp: RN OFEEH (umol/L)

obs

# 11 TH “C-KW-2449 D & 737 ~DRA S

(1) PovisE s ORI

14C-KW-2449 (50 pmol/L, 107.5 MBg/L) % W /LIMEIZERM L, 37°C T3 7 LA v F 2
—Y 3 L7, MAO-B 8% (0.25 mg protein/mL) F7-ixk FIFI 7Y —24 (1 mg
protein/mL) Z RN L. NADPH 4B RAFAEIFEAFAE T C 37°C T 6 Iffi] A v F 2— |k L7z,

(2) & MIET VT I L DRIS

1¥C-KW-2449 (50 umol/L) %t MAJET /L7 I L EHR (1 mg/mL) IZIRIIL, 37°C T 343 fi
T rFa— 3Lz, MAO-B #Hl% (0.25 mg protein/mL) F 721X MAO-B Negative
Control Z#sM L, 37°C T 1 KA > Fa_— kLo, FTEROBEICARD LD, SHEAL A
NE VAN G aVE | Eiisa Fo ) | B etw SR 3 L B

BH. A b&m4 A =T — e AR
MAO-B [H =7l Pargyline Sigma 20 pmol/L
A =T LA A A NaCN FroGHiHE T3 10 mmol/L

3) 7y —AFTOKG
WC-KW-2449 (10 pmol/L) (2t R RO AVIFI 7 8 Y — AU L, NADPH “ERGRFTEIFEAT
£ T 37°C T LKA v F =2 _— |k L7z,
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(4) Jrfad T o s
“C-KW-2449 (10 pmol/L) K U* *C-Compound A IZ t M ATHIKAREE (2 x 10° cells/mL) %7
L. 37°C T2 WA »Fa2X— L7,

B 12 7 FEEHATRE D M ST

11 THTHE B =3kEHT SDS #&fEiE (0.125 mol/L Tris &% (pH 6.8) . 4 w/iv% SDS, 20
vol% glycerol, 50 pg/mL bromophenol blue) & 2- A7 7~ % 7 —/L% 1000 : 63 (viv) DLt
TRAELELDOEZERIRIML, 95°C TK 4 FLEE L CHEREHREIE L, KU T2 U AT
I K&V (PAGEL NPU-75L, 7 h—#l) (23Kl 7 77 4 L., VkE)HFEE#K (0.0316 mol/L
Tris. 0.1 w/v% SDS. 0.192 mol/L glycine) 1. 20 mA/KL D & i THI 75 43 MkEh L=, BRIk
& 7% D 7 L% Coomassie brilliant blue R-250 (771 7 A #1#) CYutath, Wl H7-, wlg
#% o7 % imaging plate (IP, B +5HE 7 L atkfl) LEBEESE, V—L KRRy 7 A

(BAS SHB 2040, & LH5EH T /L A48) WNT 4 HRLL LB S, @BHhHE%EDO IP % IP
reader (Bio-lmaging Analyzer IPR 2500, & L5 H 7 (/L AR CRiai Y . BAHEEORIE %
1T-7=,

B 13 H MO HERE D E &

10 HTHR LN B O—MIZEEDO T b= AZRIML T, E&SHFTHORELE Lz,
W LTe 2 o _y Xy Ve A B ) — VeV oFNo—F Vi 31 TRE LTCEET 3 B3
L7=%. 5 wiV% SDS &I 50-60°C TA v FaX— g LTy NaEMItz, HE
AB )= U EZF N T —T VREGRETRIM L TH X7 2 S, LR oOwEmiE 2 v
WL 7= 128129) R AR Solvable (PerkinElmer Life and Analytical Sciences #:84) % iz, 50-
60°C T 6 KFHILL LA ¥ a— a0 L OB E ERIEM ST, Rk FL—iay
71 27 7 )L Hionic Fluor (PerkinElmer Life and Analytical Sciences +E#) Z &Mz, &Ik~ F
L—3 a7+ A ¥ —Tri-Carb 2700TR (PerkinElmer Life and Analytical Sciences #E%) CThdt
HEZHIE L7z,
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FIFHERRIEBE
B1IHE =7 A PIIZ KW-2449 2 KEFE L7-FFD KW-2449 O M1 DI g EHES

T =27 AP KW-2449 % 1 H 2[A], 1 mglkg O & TR AFS L7ZKrD KW-2449 & O M1
MHE AR FEHER 2 Figure 24 (TR$, KW-2449 OEEHERR IZRERGIC L DIZL A X
fEL72hotz, —J5, MLIFHIEFRG4£121% KW-2449 @ 10 f5LL EOJREE TR Shiz23, 3
B H#FGZICIE VI0BREE IR T L, SEHEEGHIITIEOIKT L, 1=/ L Tht
N ERERIC ML BREEOIR N 23588 Hav, ML OFEARERERE) ML OREIRERF SN & T
éﬂ%ﬁ#%wkﬁz%ﬂko*h (IR RIS OFFEITITH A D D BRI 230D 2 & AV
HERTNG 0B =y BT D MLIBEOK FIZESR AR END,
BEZAAEIC L D ML O TLHEE D Alh riﬁw&%z%nto

1000 1
® KW-2449
100 - oMl
=
E “.
(@)]
s 10 -
c
S
<
& 1 A
2
o
o
0.1 -
0-01 T T T T T T 1
0 12 24 36 48 60 72 84
Dose Time (h)

Figure 24 Plasma concentration-time profiles of KW-2449 and M1 after the repeated oral

administrations of 1 mg/kg KW-2449 to cynomolgus monkeys at the time indicated by
the arrows.
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2T KW-2449 BN M1IZ & %5 MAO-A, AO JHZEE M

KW-2449, M1 ® MAO-A K& T AO TEME~D 5% % Figure 25 127”9, MAO-A L UF AO 1&EMEIT
50 umol/L @ KW-2449 £721X MIFEFTH, 22 hr—LD 80%LL L THY | 1T A LHE
ENehoie, EERFBRIZI T 2RI 5% O KW-2449 J O M1 Ol @R EIXE i, 054
umol/L and 3.44 umol/L TH 5 Z Enb ., B MIEBWT KW-2449 F7-1% M1 23EE: MAO-A,
AO #[RET 2 REMEIXRV B 2 Bz, MAO-A KON AO (2B LTIk, BIN0D 8 FE i i fiF
Mrid st Lo 7z,

(A)
KW-2449
(umol/L)
M1
(umol/L)
L 0.5
0 20 40 60 80 100 120
MAO-A activity
(% of control)
(B) [ 50
KW-2449
(umol/L) | S
1 0.5
[ 50
M1
(umol/L) 5
1 0.5

0 20 40 60 80 100 120

AO activity
(% of control)

Figure 25 Effects of KW-2449 or M1 concentrations on the activities of MAO-A (A) and AO (B).
Kynuramine and phthalazine and were used as substrates for MAO-A and AO, respectively.
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% 3T KW-2449 R (X M1z & 5 MAO-BFHE

KW-2449, M1 ® MAO-B {EE~D#2% Figure 23 (2789, MAO-B I% KW-2449 (8 M1 &
IR EEARAFRIIZPRE 41, 50 pmol/L Tl 50%LA 1P Shv7z (Figure 26A) . E72. KW-2449
® MAO-B PHEIGVEIX SIS IZKAE L7222 > 7= (Figure 26B) , Z D Z E0v5, KW-2449
25 MAO-B (2t & 2 ife CHAME & L CTEM L. MAO-B % A AW FHE 9 5 I REME
TRV EEZ Bz, FE (kynuramine) K OSHEAIEE (KW-2449 or M1) %28k S8 CTH
i L72B2 Lineweaver-burk plot 228723 Y #l ETh o722 & KW-2449 KON M1 (35
b MAO-B ZBiAMICIET D L& % b/ (Figure 27) . Dixon plot 7> 53R 7= L EREL

(K X724 832 umol/L, 11.5 umol/L T& -7 (Figure 28, Table 3) ,

Z O KEIZEERRBRIC B 1T 2 #)lal#% 55 O KW-2449 K& TN M1 O E CTH 5 0.54 umol/L
and 3.44 umol/lL XV {RfECTH -7, Fo, —MICEFEILFEICFGT5EZ2 6N TWDH DI
MAELZ R ITHES L TWRNWT ) — D3R Th 5 %2, KW-2449 KO M1 o~ Y
—RRIT 0L AL THDH Z L0 h, EBEOMIER 7 ) —KREEIT KfED V10 LFTHY .,
PEBR I I ZAFET D KW-2449 J T8 M1 A8 MAO-B ZBES 2 alettid kv & & 2 bz,

—J7. BEAEGHOMART IR E IIEER ML OMIRE L0 E< 2 5EARH Y, RO&
542 OWIGEFRIZ I W TR O KW-2449 JREED KifEL 0 & @< 7220 | JIFlEH o> MAO-B 23
FHE SN ATREMEIX R E TE RV 18, L L2225, MAO-B I3TF&, Be. M. BkAn. i
IMREIZ U & LT JRFR IR IZHBLL T D, EHIZ, F22ETOEE 7 VT 7 v AOTH
a7 D KW-2449 OREHIFIHFIMGH O T ERRENWZ L HRBINTND, ZD7ed, Iif
&N D MAO-B BHFEIZ L 0, KW-2449 & U8 M1 O 3K EhRE I SN H 2 AT REME 1T E T & 220
2, EORREMIIRENTH S LH#HHIEND, B NEKOT =7 A4 FAOKERGHRBRTIT ML
DIRFEEIT V0 FREE TR T LTS Z L6 MAO-B FRE D MLIREIR T O EKTH 5 Al6E
PRITIRWE B 2 BT,

Table 3 Kinetic parameters for the effects of KW-2449 and KF90693 on MAO-B

activities.
Ki Km Vimax
Compound (pmol/L) (umol/L) (nmol/min/mg protein)
KW-2449 8.32 34.4 49.6
M1 115 29.1 39.8

50



(A [ s
KW-2449
(umol/L) | °
| 05
[ 50
M1
(umol/L) 5
|05
(B)
100
10
KW-2449
(umol/L)
1
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Figure 26

20 40 60 80 100 120

MAO-B activity
(% of control)

0

u

@10 min

20 40 60 80 100 120

MAO-B activity
(% of control)

0

(A) Effects of KW-2449 or M1 concentrations on the activities of MAO-B.

(B) Incubation time did not affect on the MAO-B activity at various concentrations of KW-

2449,
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Figure 27

(A
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0.8 Oo0umolL
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o
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=
£ 0.2
o
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=
L _—— 1
2
—-0.05 0 0.05 0.1
1/s (umol/L)?
(B) 08r © 0 pmol/L
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§ @ 50 umol/L
o
g’ 0.4
=
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= 0.2
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Lineweaver-burk plots for MAO-B activity against KW-2449 (A) or M1 (B).
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08r @ 10 umol/L
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Figure 28 Dixon plots for MAO-B activity against KW-2449 (A) or M1 (B).
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B ATE KW-2449 DA I =7 AHFEEIZ L 5 AO REE

B2 BEICBWTIHEE S MNIC Lz KW-2449 DA 2 =7 A A AU HRRIC L D A0 DL
EEERFT 2720, oA v Fax—va EafA L ¥, v MFY A by L% KW-
2449 KX MAO-B E FTF LA v Fa— gL, AO HEOELE KRG L7-, AO i&HME
E. T oA X a =g VIR L IRINL 72 KW-2449, MAO-B JRJE & & Lhfil
LCWi= (Figure29) . ZOFER LY KW-2449 OHFRIIKTH DA 2 =7 LA A v FRIE
23 AOTEMEZ THE T2 Z L VR ST,

T U Fan— g AEIATHELZ RN T HMERFETHY . EELRE TILEL
ANBITWDR, A rFaX—2 g VAR T 2B RO SR G2 AT 5586,
ARA[WiHE EHEAHAEL XTI LB L, 2, A I=vAas U BolEmiT LI L
TACDEE L7320 | OBEHEA L LTE ZERmbhTing ),

FTIZT, A=A FUFRIAICE D AO RAFHE L 5 ALED R 5 2 58T 5720
A vFaX—va rFAREERA L B8, ZoFETE, S rFai—vay
FFD KW-2449 K TY MAO-B Z=ith 5 Z & TRAMSAEZ R L L, Sz AR L% I25E
REDKEFAET C AOTERAHET 5 Z & CTHAMEDORELF/IMET 52N TE S, K
FUETFTH AOTEMEIZ S LA v F a_—3 g VIR FERICIE T L2, —FH, LA rFan
—va R AO A I =T AL FUBREFELRVE I BIL A ¥ a—Ta v LEEHAIS
X AOTEMRIZIE SN2 280D A I =0 LA F 2 HPHRIZE D AO BRI A
EThDHZ ey R/ (Figure 30) .

T ORNEGIEE ERZ KW-2449 JREICH LT 1y b ULTHR B iR KRG E
3 (Kinae) K OVRNT OBAEES (Kigp) XZENZ4 0111 mint &Y 11.8 umol/L TH - 7=

(Figure 31, Table 4) , ZHBHPAE/NT A —Z DOfElL furafylline (CYP1A2 |Z%f9 % Kigp: 23
umol/L, Kinaet: 0.87 min't) X erythromycin (CYP3A4 1259 % Kiapp: 8.82 umol/L. Kinact: 0.120 mint)
%, WEIZE MIBWTRAMFREZE Z 32 ERHE SN TO LA ILET 2ETH Y
138.139)  KW-2449 (X in vivo ([ZBWTH AO OARFIEZE Z 3 ATt @ & B 2 bl
KIEDREINBFNC L VSN E fp o 72 KW-2449, M1 KU I =7 AP RIRORHIRE L E
DOREMEIX % Figure 32 (27”7,

Table4  Parameters for inhibition of AO activity by KW-2449 in the
presence of MAO-B.

Kinact (min-l) 0.111
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Figure 29 Inhibition of AO activity by the iminium ion metabolite produced from KW-2449. The
iminium ion metabolite was produced from the incubation of KW-2449 and MAO-B in
human liver cytosol (AO source) for 0-20 min and then phthalazine was added as a
substrate for AO. (A) Effects of MAO-B Supersomes concentration in the presence of 10
umol/L of KW-2449. (B) Effects of KW-2449 concentration in the presence of 0.25
mg/mL of MAO-B Supersomes.
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Figure 30
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Evaluation of irreversible inhibition of AO by the iminium ion metabolite of KW-2449
catalyzed by MAO-B. (A) Co-incubation condition: KW-2449 and MAO-B Supersomes
were preincubated with human liver cytosol. (B) Separate incubation condition: KW-2449

and MAO-B Supersomes were preincubated separately from human liver cytosol.
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Figure 31 Plot of observed rate of enzyme inactivation against KW-2449 concentration.
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Figure 32 Metabolic pathway of KW-2449 and inhibitory effects of KW-2449, M1 and the iminium

ion metabolite on their metabolizing enzymes.
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5T KW-2449 DA T = hA VU HERICE B &7 /R ~ORFHEES

B4 THT KW-2449 DA I =7 AA F U HREN A0 ZARFHIHELZZ &b, A2
DA GRS AO LIS ONIRINES 37 & b FEAT D ATREMENE 2 biviz,

PIZ MC-KW-2449 it O G Lo mEFR# w7 e 7 7 A VRO, EEZT & =
RULTERY X7 LTaRRC, BIEICEI SN2 STREDEIA % Table 5 (2”7 F, 2 ETOMK
AR, YL ER T ML S ERBE TH o 7203, BrA 287 BB S D iRED I
AT R AR T L, #5% 3043 TlX 83.4% ThH > 7273, 4B TIX 51.5%I272 0, 24 I
FICABE I 10%LL FE TIRT L7z, EMNE D HEREEREOIR TIZL Y | 5% 24 REFEILAIREON
W7 0 7 7 A VAT T E oo, TOREND, BE% 24 R TIIER G Sz Bohe
DRENLEE LTz B 37 Xy MINCFEEL TR YD, KW-2449 23 1HE 4 37 LR Al i)
WA LT Z LR STz,

UC-KW-2449 % Fili # BERIRAFAE T, Vi & s S w72 Radioluminograph % Figure
BA TR T, BHBEIZT AT I v EHhL LT HIMEY X7 OURKBIIEICFELTEY
MAO-B E£7213F I 7 1 V) — AF(E F T YC-KW-2449 X L R 7 IZARA[WifER Uiz 2 & AR
ENTe, TAT IVEIARKD 78I DOy RSB S e, 2 OB IR TR E
TERMoTZb DD WVC-KW-2449 NT LT I KA LIz Eick ., kE7 a7 7 AL
BAERAECTolod EHEI S T, F7o, A HERREIL NADPH OFEIEITIKIE L7222 7o 2 & h
BARFWAEG~D CYP DFGIXIEFEA LRV O EHER S Tz,

RAWFEE DA N = A L% LV FEMICHRET 5720, e NT AT I v EZ—Fy N2y
& LT MAO-B 1#/E I, pargyline (MAO-B FH5EAI) . NaCN (A I =v A1 A U EAD) & U
AL T, “C-KW-2449 L I S ¥ 7=, HSHEIX MAO-B fF/EF T N7 A7 I v g fEa L
7273, pargyline }2 0% NaCN Iz k0 2 Zi 7.6% K% O 0.1% % Tk L7z (Figure 33B,
Table 6) ., LAV, MC-KW-2449 Dl x > /87 L oIfFRAE S, MAO-B 12X v R#sh
HAI=ULAFHHEBICEIVGIEEZSNDZ EBRHLNERST,

N XL D5 oy L OAREAIE, YO R A TulE X Idiosyncratic 7eEME  (FF
BAREMEY TN BBLORRIC/RD 2 ERRESNTND 849, 22T, BHOAY Y —=
V7 EE AT YC-KW-2449 DR ATHIFEAIC L 2 BMERBLY 2 7 Z5Hii L7z 49, B sz
1B H7Z0 OFF I 7 1 Y —h~D WC-KW-2449 O K 1] i & 4 &% 110-163 pmol/h/mg
microsomal protein T b | Merck fE2bHfE SN TWDH Iy A 7fETEH %S 50 pmol/h/mg
microsomal protein - L[El> Tz, & 51T, #FHLEY Compound A & D% /37 ~O AR
AEE ML Z AW CHE L7z & 2 A, “C-Compound A DA EA BT C-KW-2449 0 1/4 L)
TThHY, #o 7 LOIAFRHEEOIKTIZEALTH MAO-B KT AO ~DRIZEENEZ H
DHZENEHTHD ERBE T,
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Table5  Metabolite profiles of KW-2449 after oral administration of *4C-KW-2449 to cynomolgus

monkeys
Time (h)
0.5 4 24 168
Plasma concentration (ng eq./mL) 284.8 2064.9 640.0 1775
% of radioactivity in thg supernatant fraction 83.4 515 6.5 <5
after deproteinization @
KW-2449 7.33 1.80 NA NA
M1 42.22 34.39 NA NA
Metabolite M2 8.75 15.63 NA NA
Profile (%) ” M3 ND 2.18 NA NA
M4 1.61 191 NA NA
Other Metabolites 8.44 8.62 NA NA

a): Radioactivity in the supernatant fraction after deprotenization / Total radioactivity in plasma x 100
b): Metabolite profiles in the supernatant fraction

ND: not detected

NA: not applicable

Table 6 Irreversible binding of radioactivity to human serum albumin after incubation of *C-
KW-2449 with MAO-B Supersomes.

Binding radioactivity

pmol/min/mg %

MAO-B protein
Human Control 31.9 100
Serum + Pargyline 243 7.6
Albumin + NaCN 0.031 0.1
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Figure 33  Radioluminograms of 4C-KW-2449.

(A) #C-KW-2449 was incubated in cynomolgus monkey plasma with MAO-B
Supersomes or human liver micrsomes.

Lane 1: Molecular marker (220, 97, 66, 45, 3 0 and 20.1 kDa in descending order).
Lane 2: MAO-B Supersomes and human liver microsomes in the absence of NADPH.
Lane 3: Human liver microsomes in the presence of NADPH.

Lane 4: Human liver microsomes in the absence of NADPH.

(B) ¥C-KW-2449 was incubated in the mixture of human serum albumin and MAO-B
Supersomes.

Lane 1: MAO-B Supersomes.

Lane 2: MAO-B Supersomes and pargyline (MAO-B inhibitor).

Lane 3: MAO-B Supersomes and NaCN (Iminium ion trapping reagent).

Laned4: MAO-B Negative control.
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Table 7 Irreversible binding of radioactivity to microsomal proteins after incubation of **C-KW-
2449 with liver microsomes.

Species NADPH Binding radioactivity
(pmol eg./mg microsomal protein)
Human + 110
- 130
Monkey + 163
- 133

Table 8 Irreversible binding of radioactivity to human hepatocytes after incubation of ““C-KW-
2449 or “C-Compound A.

% of Added radioactivity

KW-2449 2.3
Compound A 0.6
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ARETIE, MAO-BIZ L WIEA SIS KW-2449 DA I =7 hA F AN AO % AR 7]
EL, RFFCpZ o R ICARAWREEEZREZ T2 2N LT,

REDOEBRFRERIZLUTO LS ICEHNEND,

ENEEBILIERE T 0 7 7 A NVEFRFOT =7 A FUIZ KW-2449 & EHRG LT L 25,
P THE N EFRBEIC MUBENSEZFICKT Lz, YcBi s MLIBEOR FIE&EEEHIC
FAECTEZ LD, MLIREKTORKE LT, ML EARESRE (MAO-B LT AO) DBHE M
HE 7o, KW-2449 K TY M1 O 20 b RIS ~DILERE L AT L. KW-2449 X TY M1 2
MAO-B i G lET 2 Z L 2 RWEL7eA, 20 KIEIZERIZEIT D KW-2449 KT M1 i
ELD bK<, BRIZEBWT MAO-B BLENE UL AlgetEiln e & x b, IRWTA
2= LA A U HRRORBEIBERLERIC OV TRE L, A 2 =7 A4 4 FRIES A0 24~
AIHNCPHE T S5 2 &2 N E Lc, ZOENT A —ZFIK T CYP Z A rHipIZ fHE
L2 LML TN DMOAEFEANCILET H2METhH o7, A I =0 LA F UKD AO 24
APAE L, mWIGHEZ A L TWD 2 EAVRIR SN2, BEOR T, Bk s OB#MN
BRINDHZ N7 ~AREGREZHE LTz, Y/us MC-KW-2449 R A& G- L7zL 2 A,
BESREDER 2 3 7 M8 BIE~ ORI R R AFHNTAR T L, ¥C-KW-2449 H1R DS REA
MAEF 2 LT IZHFRESE LT D Z e RIR E LTz, MAO-B FHEAIK A I =0 L1
FUHRANC KD in vitro BENS . A I =T LA FURBRR 2 LR Lo RS
LTWHZEZHLMNI LT,

REER DS AR IE SN A mA 1L, AIHIRRE &30 | EMRHER L% B EL
WENED 2O, BEZEWER LS & et @y, A ATiPLE o EER O BT E A
DIEFE T A —=ZITINZ THE SN DR O FREELR (Keg. Z—> A —/3—) ITHEL
SNDTOERANHIMT 2 Z LITEHE LW, AR TRWES L7 AO DARFIHIRE /ST X
—ZZONWT, ZOREERE LT,

FEOBEIYL BN ORH SN TNDEHTA RT7A TIEFTROXTHEE IS RIED 1.1 X
1.25 # B2 25 AIE. B EEROBMERH D & LT, BRI AR RO i &
ATDEIRDENTND W) [FHHTE D A0 D Keeg[HIZH BN TN E DD, CYP3A4L
THRE STV S 0.00033 mint 24 L7256 49, KW-2449 @ R1#IE 157 & > A 7 fED
11 XiE 125 # RELSMAI-Z LD, invivo ThA 2 =7 AL A HED AO ZFLET S
AREMEIEE < . AO ORA[HBHENERAEBE T M1 OBRENME T L-ERTH D EE BT,
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kObS + kdeg _ kinact [I]
Kieg 0 K+l

Kops: 573 F DEEBEATEEEEEEL (Min?) | Kina! TKRATEAIEEEEE (min?)
I: EfR T KW-2449 O iR (pnmol/L) | Ki: B EEL (umol/L) |, Keeg: BEFR DXL L (min)

BB AR TIE, A I=U AN A UPREEZERTET D 2 LIXTE eholzizd, AO
DARA[HBREF/NT A —Z TR L7e KW-2449 JREZ i, BT OREEHRE LRI L,
REEARNDA I =07 AA AR KW-2449 L0 HIEWEEZ DD 720, EEOA I =0
LA FUHEEOHEERIIE DICHRNZ RTINS, EMEREEERE WES 52 i
LShOFFETH DN, KW-2449 DA 2 =0 AA TV HBEEIALETHY . REENOA
=LA T REERIET S 2 EIINEETH 572, KW-2449 O T UAHIMEZ AR L, AghA
FUEERNT D ETALCA R =T LA A U FEERESE, NTA—FEZRHTES
AIREMEDN B B 144,

WA, EiEEO AO BETEME S MBI S, 7 e 7= (ICo =29 nmol/L) . -
N7 =2FT (ICsp =33 nmol/L) . F4 VU Z (ICs = 160 nmol/L) 72 K238y AO FLETE
PHEATLZERRESNTND 2, L LARS, MEAREZEETD L, ZhbOEK
SRR T AO P A L 2 AMREMEI TRV, Fo, VATV U AR LA LT e oo
I EE BTN 5 2 L 2R E . BEK T AO BLEICEER T 5 HWAH RIS Sh T
UNTRUN VB8 D Z L KW-2449 (IR IR SEATT 35 T in vivo TR 72 AO FREZE 2
FTHROIMEM TH D L EZ D NTZ, 5. AO & L7T- WA B /EH B O B g
ELTAHEIFIAEND Z LRSS,

ARETIE, KW-2449 DA I =0 LA F HRERIZ L D AO AN Al HFHE 2 BRI+ 2
T2, ToArFaX— g AEINMAARIEE G Lz, @E., REEER O R s ERR O
BREIZIZ T VA U F 2= g VIERHWDLIL, LA U a—T g TR ENERL
%6, RAIWHEH Y LHET D, LrLaens ZoETE, REvpaEalEmEsa
LTVt B ORELZ = T07 < BAHEE & AR E DR Z X LIZ < WEGE
DD,

AL EIC L DERIIU TOXTRIT LN TE D, £72. A0 2K D phthalazine {30
Km fEIX 2.6 umol/lL TH D %, Z 2T, KRETHWZT LA UrFaX— g4 ([S] =2
pmol/L) & ARIE ([S] = 20 umol/L) DT, b A v FaX—Ta VRO I =T LA F
YOREZE 1 umol/L ERE LT, 50%FHEZE Z TEAD Ki #RDdH L. EhZEiL 056
pmol/L, 0.0057 umol/L LB Sz, FMIRETIET LA v F aX—T g U IRORUNKZ AR
T 5 & TR O BB AFAE T CERIEEARET 5 2 & THAHEDOREL 1/100 F2E 2K
WL CEY ., {LAEMORAWLEREZ BRI T 200 R & LTEALTHD EB X BT,
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AREOREFHZ LD . KW-2449 DA I =7 A F U HREREWRISHEZ A L TEY . A0 D
PREDRR LT, 2oy LOEAREOEIERIT I ENWLNE R, WTFE, L ¥
oy L OIFREGIL Idiosyncratic 22 ML S S Z TR O—o B X v, EIEMBAFEIC
BOTHEER LD TS, XU\ TERIZE MR BLO A = A NI+ 6nE 5T
WD, NS R BERENTLE SN D 2 LI K A EBN R BES YN Lz &
TH R ORFEFHENTHEL, 7T 7 4 TF o — 2 FLRERICE LT 22 LR ENE X
STV 5, Idiosyncratic 72 FEMERHL A FEERARRER 2O THIT 2 2 & 13 THREETH 5723,
812 Idiosyncratic 72 FENFRO HAILIALE W Z AV TZF- M S BERELE ¥ v R A&
WZIXHHFREEENH D Z BB TND, Merck tHIZIFI 7 v Y — L% R0 ~DOfEH &
50 pmol/h/mg microsomal protein % #EFBLY 2 7 OBME L LT L TE D, KW-2449 OfES
BIXZOMEBZ Tz, £72, KW-2449 8 MAO-B TR#f a2 L aBETH L, 25T
DY R LEOFEGRIIIIZ Y —LATORFLY S HITWA L ENTRINT,

KW-2449 DERRFBRTIZ, KW-2449 (T RAF 2 BRI 2R L, BHFELwm T80 biviad -
200, RETHRH LA I =LA HEE 2o R0 LOFEEGORRENS,
Idiosyncratic 72 FEMERIELD Y 27 2H L TWEZ EDVRIBREN D, MAO-B ~DARHIZ ENE % )
&7 Compound A TIFILARESENBEZEIIK T LZZ b, L EMEOm A3y HE)
BOBFEDOHELT, BEEOBENDL A THD Z LRSI,

RBICAFEORBTHL N E ol 2 =0 A F 2 hRMRIC X B 1EH OB % Figure
4\ RT, KW-2449 DA X =0 b AU HIRIZ L S AO FFIE, FEEYEM AR L7 M1
OMPEERTZ5I SR L, ZAIZXY FLT3 OFEERMET L, KW-2449 23 G KR CH
EERE R Do TR o Te B2 bz, Flo, AO BEIZA I =7 21 A KD
M1 ~DZEHE (fFE) bIKT S8, 27~ EENSERZEEZbND,
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Figure 34 Overall influence of the iminium ion intermediate of KW-2449
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JSPEIZOWTHRET L, A I =0 A F U PRIEBHRMES 37 LIERET 22 L5286

Wz L7z,
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