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Zste] 3.0 mg/m 7HA, o]} 5.0 mg/m 7hA, olo1A 10 mg/m 7AA; o]o1A 15 mg/m A, ©]o1A 20 mg/m 7}
A, olo1A 25 mg/m A Z7bekE Fol#: 1.5 mg/molA AlAkstel 3.0 mg/m X, ool 5.0 mg/m A, ol
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[0108] (XVII) €152] k% 7§ (Bulk Drug Product Improvements)

[0109] tictslel=zZdetE]E T yolAdUetslo| 2 d e B e X3y dAES nEd 23 3t
AnA) AR AuelfE] WAL goRM SHAT. DA delt vheo] TRk @ P4, #3
A T, 5T o)A o]&. ATA A ANANF T A 23 HFUd g oM FUd XNBE
3 ek =24 ElE T oAy sz agE| S g2 Xy AAEo fidt B g 533 4
2E o] xgdt: d A4, 42 A T2, &5 ojAEA: &= 37 vh¥(polymorphs); T FF

[0111] ti¢tslel=2a8lElE T vopdtelslol =g aetel By e 3H NS n)E3 A3 3}gt
@A ML FAE Qe g5tE 7183 2D dE/A T ALEEE XA WAL sMgoEN GAEY
YREA Q] oo = thgo] EFETH: 8ol Axg IFJES T Al|ERYAERY, Y RE|-ELY AME-.
Ak obgd AAWFE Ee A 23 HEGET 22 I T ARE A U =2 EeEE e v}
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[0112] (XIX) &7 A]=%®] (Solvent System)
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2 e ool W

e Moz gA HeolA Eolu|= (DMA)S] A&, At
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[0117] tietsle]l=2242tElE T volMEtetslo| =2 4E| By e X3ty IAES n]2d 43 3}st
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[0118] (XXI1) &% 7]E ¥ #7]% (Dosage Kits and Packaging)
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o ol wHHh, QWA doli= thgo] EFATH: WAL (hypoxic) ME AASA, WA BAEA/ BT
AL RFRAL PR BT AL AR oY ARuF wE A9 23 N3G} 2 oy FF] ARE 9
@ HORIER YN E wE volduras|cR RS 2o ARE GAB oE B owge S8 4z
= thgol £@Wh: e A (thiol depletion)?he] 8§ Bu-EASIAS] WE: WA AFI] g
el orEetolSote] Mg PAEEAY PAske] WE, THAR

[0137] tT]¢l&lo]l == z+etE]

T T YopAEYtsto|mRdHE E 22 Agd A ES xS HHs 39
A&A L] WL vFd 2AE S, dd Ak 8Ade o & oldstal ol o & olgshy] ffal A
BAe S stghee] AEed 24e gATeRd 259 F84S AMsdern ddEn. dubE]l o
= Ueol Eddv: v St mEd (Ll dis S, 54 daEead wEy (APL)ol thal Akts)
H| 4>, APLOl oisl aldat. A o NAuE T WA 23k HTE 22 o U] ARE AT Ht
S =R E e topdErRsE2dgEEd 22 AgE AN s e & 2wl 58 d2e v
o rHtt: Ee-AP Plus EE|HEAle] AsiAlete] W el dFE VA =] HE g
S FFTAA BASA Al2E ° B2 Cs

ot
i)
k1
jincs
2
S
2
(€3]
[ep)
&3]
=]
N
o
o
=
i)
al
=
o
9
2
o
2
:cg
e
[
H
N
1=)
2L

JE RS
poelaE Ak VEGR: E2YRl dizbE5AdeAl: jun D v-jun: GPCR; ©d 7)ol
of izl WA F)fobA]; 8 25E oA EkA].

= Kol
= AF38] A8t 1 shg=e] gt HUPER ol8E ¢ =S
ArbHQl dlol= vgo] £3EY: AT AlE thaf apApRl gl v E
3 W7h dEmol=o] ARE. AR o A
A E2d e E E= HopAduts| e
[€)

A )
A o] YlE 2 wge] SUE owi thee] WL WA Wz A Uld AL WA

[0140] (XXXIII) A4 QA A|<te] an Agent Enhancing Activit

[0141] Tistsle|=2 48 & £ oAU tslo|E2 g 51 22 X 3E A
A 2AY ML AFE FAAEo SdS MAATIE 29 AHgl o3 d
steth: yzdolr =, F1EQ HEwWA e B A

A
Foh ge oy T ARE AT
gk o=

[0143] Tlgksol =R AeEE i tolddristel En e Bat 2o AsE AANES WEH A
| =

L T

3}t
N gAel MHe FaAdAd thatel= &2 (agents to counteract myelosupprression)?] ARgol ol EAH
o A ok AANF e A 23 WEFE 2 I T ARE S ysks|lc2agEES g2
2 gH AANZo] 3 B wo] EHI o2 FedAd tEdslr] Ya HE|QILERH o ES AlREE AS
5 7 AU

[0145] Uistslol=mdeElE He vopddUtsto|l mR 2 el 53 22 Agd A ES xT HHs 3¢
A&A L] M2 AgkE AAE] Do A T3 sHE SNV =29 AR o8 @ddn. A
oM AANFE H= ABA 22k HITFH 2L o TF] ARE AT UGS ERAHEE T HotAE Tt
SlERdgtEEY g2 AgE A Eo] i & Ao S5Hd d2s vgo] x3EY: Zlvet fete] =) np
oleEldstd Agtd HAE FLAlol AehE opHld H= opHd &9 WS xdshs 2AE; Ao
A%d A E oA WE T 4 dEFoRA, oM Eeddd =elE g2 Aok shtel o]t
T fEol= e Aol AFAClE" AY; opHld-utoled AgE Fa AdE FAAE FEAd HA
d QI dad EAlel whste] Aetels Axtstd H @Al B ooppjd-niole® Adte F& FAEC] Ed
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[0223]
[0224]
[0225]
[0226]
[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]
[0234]
[0235]
[0236]

[0237]

[0238]

[0240]

[0241]
[0242]
[0243]
[0244]
[0245]
[0246]
[0247]
[0248]
[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

o=
(a)
(b)

lo
gt
12
3
o3l
1%
offt
::l‘
off
B
tlo
of\

ANAA) 9% BATe] WL

B b A, QA8 ANE fEA Fold AES AN W/mE B
=l

(¢) 5 mg/m /Y %3} Folg;

(d)
(e)
(f)
(g)

(h)

(1)

(i)

(k)

(m)

(n) &

(0)
(p)
(q)
(r)
(s)
(t)

(u)
(v)
(w)

(x)

2 gl 71zl 1 ng/m/ARHE Edste] Mo

St
s
o
o|\
N

it
[>
o
o,
o,
o
=
G
~
B 5%
N,
>
ox
o|y
ol
s
—m
Q2
ot
o
fu
e
ot
i
s
Aui
ot
—m
Q2

30 mg/m vEe] AT Holzk;

130 mg/m 23He] AP Fole
327F Ao} 40 mg/m” 2 ololA A& (nadir)/18-21217ke)

5o,

)5 717k

AN

71, 21d) st AF

g AEEAAR A0 AAE FreAo ALE

&} Fojg;

A Folgk;

2AhE Fol P

AAA V)5 AAE 2H wE Astely] 98 Tl kA

3
o
=

oQ
~
5 [S3

o,
i
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[0255]

[0256]

[0257]

[0258]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]
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(v) 15 mg/m ©] Fol2k (33 Aol 2ol A ¥4 Folek 90 mg/m);
(2) 20 mg/m©] o2k (33 Abo] 2ol A ¥4 Folek 120 mg/m);
(aa) 25 mg/m 9] Solzk (332 Abo| 2ol A FA =& 150 ma/n);

(ab) 30 mg/m’ ] Folgk (339 Alo| 2ol A F4 Tolek 180 mg/m);

(ac) 40 mg/m 9] FolF (33 Alo]ZoA =4 Fol 240 mg/m);

(ad) 1.5 mg/m’olA Al=Fete] 3.0 mg/m 74 E7bee Fola

(ae) 1.5 mg/m oA A28kl 3.0 mg/m 7HA), ©o1A 5.0 mg/m 7HA Z7behe Fofek;

(af) 1.5 mg/m oA A1Z+ake] 3.0 mg/m7HA, o914 5.0 mg/m 7HA, o014 10 mg/m 744 Z7behe Fofek;

(ag) 1.5 mg/molAl A=3ke] 3.0 mg/m7HA], o104 5.0 mg/m 744, o114l 10 mg/m 744, ©]o1A 20 mg/m 7
A ZoleE Roje;

(ah) 1.5 mg/mol A AZake] 3.0 mg/m 744, ©1o1A 5.0 mg/m 7441, ©1o1A 10 mg/m 7441, ©]o1A 20 mg/m 7+
A, ololA 25 mg/m A Zrhshe FolF;

(ai) 1.5 mg/m oA AZake] 3.0 mg/m 744, ©1o1A 5.0 mg/m 7441, ©1o1A 10 mg/m 7441, ©o1A 20 mg/m 7+
A, ololA 25 mg/m7AA], ©]o1A] 30 mg/m AA FrVebE Tl 9

(aj) 1.5 mg/m ol A AZake] 3.0 mg/m 7441, ©1o1A 5.0 mg/m 7441, ©1o1A 10 mg/m 7441, ©1o1A 20 mg/m 7+

2, o014 25 mg/m7FA, o014 30 mg/m A, ©lo1A 40 mg/m A Z7VEkE Folek,

[0150] =g FodF GAe] o= g GAA AlZete] the T @AZA FrbsheE thE Foj@ A=
g o] &8® 5 om; i whgo] wek, sk ol "AlE Ay E S Qi

[0151] &% Folgke] Algol #38l9&= Flanner 59 w=r53] No. 8,299,0520] ZMA=o] Ql=d], o] TdL
oo WEEAT. A FolgFo] ARgo] #3te = Vergnault 59 M= 53] No. 8,303,9860] 7HAlE
of glom, o] Fd A ¥ we] Fx WHHAT. ZEYE T B Dzierba 59 M5 No.
8,304,577 7WAE ] 9 A

=
ovl, o] B 94 B W] %z Wyt 289F Folt FeduEi, Ted
SA REEA, BYeEdsHe, FeloAg, Eeussesd, Eeijchola
U ool 25 aEdvs 2o 4Rrad Fovi(aEy s @
457 G2 AHEFoRA ey &

[0152] ol 7le] e Ssay wi PAs RWuEel, 23 HNEY BAEL BAE ekl FFel U B

T GBI BAEHE GE WD (AU B8 FlE A £ Ak oA WAL S5 Bk % e 35

Al mUE el o8] eobd ool WelAlel J5e fAsa BAE ] Sls) Wastohy
)

al., '"Laboratory Assessment of Immune Function in Renal Transplant Patients," Nephrol. Dial.
Transplant. 18: 983-989 (2003), & Hell = gt ld dHso] sloem, of7jd= HEZ  HHAES] H
7b, MERA-FAF T-A2E 9h-59] 54, 357 2259, 2 i3 AART(R0S) EAY Ao xdHTE. =5
olAe]l oA HIPHE 7|4 Hopo] I delx dx 3 [R.E. Parchment et al., "Predicting Hematological
Toxicity (Myelosuppression) of Cytotoxic Drug Therapy from in Vitro Tests," Ann. Oncol. 9: 357-364
(1998)] 2 & [J.W. Winter et al., "Assessment of Thiopurine Methyltransferase Activity Is Superior
to Genotype in Predicting Myelosuppression Following Azathioprine Therapy in Patients with
Inflammatory Bowel Disease," Aliment. Pharmacol. Ther. 25: 1069-1077 (2007)]] AW Eo] o o5 F
o mF B ayge Fx B¥EHAT. ols EdolE CFU-GM (FHP-EAAE He-84 AX)e HES 9
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[0153]

[0271]

(a) =& Fo;
(b) AT Fol;

[0272]
[0273]
[0274]
[0275]
[0276]

o8
N

A
B

[0277]

ot
N
ol
N

[0278]

(h) A Fof, ozt 302

[0279]

W

o

1o

NE

N

[e]

T

(i) &7

[0280]

=

o)
wld Fof(daily administration for one week for multiple weeks).

ttel Fof 2AAE

71 Ndol ol 2AE 9

o)
(d) 15 23] Fo (biweekly administration);

(b) w5~ ol

[0154]
Zj'
(a) ™l
(¢) 3

il

[0281]
[0282]
[0283]
[0285]
[0286]
[0287]
[0288]
[0289]
[0290]
[0291]
[0292]

)]

[0293]

12 dokAldebAl, @i 7vobA], 3 e =2Y® drtEsdaA® o

°©

(a)

[0294]
[0295]
[0296]

!

~
o
~
)
)
K
il

<0
O
Y
I

—~
o

el

jun, GPCRs, Al2d &

(d)

ul-
=

A
s

el A

A

.

e

(c) GK &4

[e)

A=

[0297]
[0298]

~
o

el

2
)A

o)
~
o
L

tol, AP-1 z7] W5

°
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[0300]

[0301]

[0302]

[0303]
[0304]

[0305]

[0306]

[0307]

[0308]
[0309]
[0310]
[0311]
[0312]

[0313]

#ssteitt. o] TRE-FFFAAE DAl oA T ATE M AAF 2 FHA EHel| TS WA=
o] el A S Fonk-ggttt. o] AL wE ATt AlE W FHAIAEE RIS oy 22 4R E ¥
Aot Mo S @ AEAEAE Aol o}, ¢-EWd AEHE 84 (GPCRs)= T8 Alad 4
E9) F&AIth. The superfamily of G @A AEFH F&A FHidgde b F&AV 284
ol FEAES 2 WA Eda 29y GFE U FoE dS5He 7Y A7 =Ukls Fhele
obn| Ak A el oz ERA A= QE1E 9 duidolrt, o] 52 thgket AWAdA dAET e EEo]
W G @ AIte] FEHkEe] AREA AE YHE A3E dgsted #ostt. o5 A F AR, ofn it
FEA, 2wA dag dav=d 9 =3RS ¥R s B2 9 o 3 A5 §EEth. 3Ae
we GPCRY AAo] ¥& [S. Watson & S. Arkinstall, "The G-Protein Linked Receptor Facts Book"

(Academic Press, London, 1994), & o] bz Halm o] JfA|E o] ¢}, GPCR 8¢ wv]A|gHA <l
dEZe, ofAEEFd F&A, b-ot=ddd F&A, by-ot=ddd F&A, AREY (5-3|EFAIEHER) F&

A, =3l A, ot FEA, HAQEA ITE &4, Badrid s&4, ZAEd S84, ZAEY
FAA-EE FEA, ol 84, FUAAETID 84, ARTRD F8A, AR FEA, TFEE
A FEA, d=dd F&A, gotvk=FEEA (GABA) 84, Zdehd F&A4, 277 FEA, SFEOE
FE&A, AN T2 F8A, AYLIUEERY F8A, d¥AS 28 F8A, IS sEE
A, ATz EE-EE 222 84, FREHA &, wEREI= Y 84, obAfA 8, 3
A ZEE FEA, daw SRR 584, TEAERo|E (Z22EEdd) 84, AvtEXSEE F8
A, BRERA-wUE 22 F84, vazal 2 SAEL

[01581°37] Ade] §4 wi AW AP EA] F A% oleld B4 =t 4y FAYY BUL e

2 olFor Fomny AuE Wyl oa Fass S = Ay A B PHY 5 ot ol @

A5 gk

(a) 4] 54 BAFL FAsh] 9% AW 57, A9 7%, AW JE B Ad BAY Mg

() B|=E dloplgelAl, e=ud uFteR ek, VB, 494 Sol faxel fAA Al HMAd, jun
3 &

- el ==,
o A AR WU, wNd Juelal, HARZAU-3, 2 AL -FER He oA ELR o]Fo|3
omRE Heg viAs 54 el g

(c) diet shgh= ol
(d) &4 el W& AFAF ou-g =g,

[0150] FFol A AZAR9] Ao] hAZAY wug WzRIAA-30] 54 R WIAZTE] BE Fo 2
1 4% Aol A

B22YQ1-39] <Fof 7utsk A A48l W o] Gutkind 59 H=ESEY3TN No. 2012/0087892 (&
W] #x WEE)ol AHEoel

[0160] EAlAEZA N & FEsE MEAEAE HES, AXADALY] AARZRA FF2A-F2F |-
YEZo =3 "ol fells ¢ nZEFHZL T/ No. 2012/0028266 (&2 o] Fz watw)o] Aws]o] g
t}.

[0161] 7] 7WAde] Sz} e AW FAF B4 o9& A9, ol 3z e AW FHYP £ o
o7 o]fojz FoRRE AudE W) o S HE T e AW FHFe B4 whHA S glony o9

A A =t
(a) 329 54 489S delshy] A Ad =3, Ad Ve, Ad 78 wi 10w B AR
(b) A Fel A
(0) FAA Td EA ] A8
(d) S2dd7] ch&Q (SNP) EA] o] AHg; o
(e) WrARHE HEi= dlA} &49 39 54.

[0162] AA e Algo] #Aslol= EJ[A.J. Lee & S. Ramaswamy, "DNA Microarrays in Biological
Discovery and Patient Care" inEssentials of Genomic and Personalized Medicine (G.S. Ginsburg & H.F.
Willard, eds., Academic Press, Amsterdam, 2010), ch. 7, pp. 73-88, & 2o Hx Wglw o] Aol 9l
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[0314]

[0315]

[0316]

[0317]
[0318]
[0319]
[0320]
[0321]
[0322]
[0323]
[0324]
[0325]
[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]
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o
[0163] 7] WHel SAy] B (NP) A Abgo] & A%, NP BAL F2E dolddetal, 2=y
9 e AAl, VG, AA o] §44, c-Jun, ¥ WM solAR o] Fold FoRyE Hud 4

Zroll thal] = 4= ATk, SNP 4 9] A&l #a|A= & [S. Levy 2 Y.-H. Rogers, "DNA Sequencing for
the Detection of Human Genome Variation" in_Essentials of _Genomic_and Personalized Medicine (G.S.
Ginsburg & H.F. Willard, eds., Academic Press, Amsterdam, 2010), ch. 3, pp. 27-37, & wWgo] =z W3t
Aol AHEo] g},

[0164] Al vhd 41 2 DNA Wlgst E4 3 22 o] A 7lsk ARR7bssitt. Al gdd 24
of thsir= & [C. Lee &, "Copy Number Variation and Human Health" in_Essentials_of Genomic_and
Personalized Medicine (G.S. Ginsburg & H.F. Willard, eds., Academic Press, Amsterdam, 2010), ch. 5,
pp. 46-59, ¥ ol 3z WE ]S Fad 4 9k, DNA wEst Ao #etel= & [S. Cottrell &
"DNA Methylation Analysis: Providing New Insight into Human Disease" in_Essentials of Genomic_and
Personalized Medicine (G.S. Ginsburg & H.F. Willard, eds., Academic Press, Amsterdam, 2010), ch. 6,

pp. 60-72, ¥ W] Fx WeHle Fud 4 v

)

[0165] 71 7Wde] ABAd/AGS FHlol o 5, 7] ARA/ARS FH= deoR oFolxl Louk
/

(b) SAMfEZIA 2] A
(c) FeEl7HA el AL
(d) Yzmeoln| =9 nZg 3 Abg

O Yzgopn=o] Mutey Abg

(f) E2-ADP #jr2s Eewietale] Asfale] A
(g) 7HIR1e] AME-

(h) FaRA G279 A&

?b?

ha)

(i) 799 == (infection control)9] AFE; 2
(j) FagA ] AL
[0166] LAt AZR A vAA Q) dR2E, ZHdAs, dzgn2 2 L3yeEs & =
gl QAR S A = 22 YA 2ottt Z2HAIEE B ES QAMEEZAE olx S48 M T
=
[0267] Z2]-ADP g]lB 2~ Z@lv&ha] AsiAl= ¥3[ are described in G.J. Southan & C. Szaboe, "Poly(ADP-
Ribose) Inhibitors," Curr. Med. Chem. 10: 321-240 (2003), ¥ w¥Ho] =z HstE Jo] AWIo] 9Jom, o

Pl Ustglopn] =, 3-olul il zoln] =, X 3hE 3,4-T]8 R 27 EA-121)- B o] A7 A-12H)-&,
MzolthE, AF, TEEA-12D)-2, AGEE, olkAELE, AVEAUE, L /e HFEol
Zgd
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[0333]
[0334]
[0335]
[0336]
[0337]
[0338]
[0339]
[0340]
[0341]
[0342]
[0343]

[0344]

[0345]
[0346]
[0347]
[0348]
[0349]
[0350]
[0351]
[0352]
[0353]
[0354]
[0355]
[0356]

[0357]

[0358]

(b)
()
(d)
(e)
(f)
(g)
(h)
(1)
(i)
(k)

(m)

(n)
(0)
(p)
(a)
(r)
(s)
(t)
(w
)
(w)
(x)
()
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Z 2] ADP-2] B2
7he¢19] AHE

FaRY e AHg
A R FEEEe ALg
FzFelwel AT AHE

25 o489 g

ZewebAl el AsiAe] Abg

17

ol AE AFA) AHE

dol wi WA 7 A

28 (Neupogen™® ), G-CSF 2T GM-CSFO.2 o] 2o]7 Fom®

o
2
2
)
il
i)
lo,
i
£

A zmAe] Fo;
A zAL] Fo;
9] Fof;

pS| /\]_

N-opAl & A] 2~ E| Q1

[0171] At ~® (Filgrastim)2 HFHTFY F27 E23&5 A=eted AMSHT 4T 44T S XE5st=d A
%H%,ﬂé%WAﬂ%ﬂQHHﬂi%ERHL%EHJF%ﬂﬂ(&%Mé%HWW%G{%b°P¥%4ﬁt§
2oz o]g7Fssttk. M-CSFe AT AMAE Z2Y-AF AARA, EVAEE AFse FYTH(FA,
i%?%%iﬁﬂ?)QEﬁ%%%%&ﬂl,]ﬂ%ﬁi3%1@%%0W}EciﬁﬁHﬁﬂ%%4ﬂ.
[0172] &9A= 71E Fofl & <A dom orlds F2EIAHRoE W H|AHRO|EA A9A
(NSAIDs) 7} E3teth, 29 A4S Z2E IEEI2HZo|=9 HATRHQ] 2, JERAZEE, AZEE,
HZzZreE gzayovelE, WemEeE, dYatdels, ZPoys, WEzZgoyssE, Efdiss, 22
QAEERE olAEYeE W ZRE2I2EES 5§ U, vz R EA AFA HAEA] 2, oA
G4 (oA ), AF AgAddelE, F¥ vty EgagdelE, Aol B g R U, &yt
A, oue7, opAEelug, Anuleid, £eE BulR, OEZdy, ARSd, o|¥xmd, Umsil,
ZFH e, ARZRg, JeXa2d, SAZEA, dudat, WEZedat, d5A7, dEAZL, YRdE,
2HFA, AHFA, AdEEE, UdEds olAZFEdyY, dERdY, drjeZed, gud, duEAF, o}
uE, olgtzadl, olxrEylE Wvkah, wWmAlZEA, WX oy, WErZed Wzvde 2Edy, B
FE22k, FoigE, FERA, sl2Z2, AvFA, AdER, F2AE, YA, F

23g, terde,

L]

v A=A, vy,
b4, =5A17, A4, gk, ode =
E, &4, AHy, A5, A=y, A



[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]
[0366]

[0367]

[0368]

[0369]
[0370]
[0371]
[0372]
[0373]
[0374]

[0375]
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Uz, 254, S2d9d, SRsds, SR dassdelE, SR, ALY, ER94Al, 5
sARZR, EFEZed, SFInFolE, FRAY, ofFdy, duUlFA, JQ=ZEAl, ojidEE, o|&AF,
ojEAIZ, HladE, 2Rz, 22, fredg, FAZEN, Feigay, v Eed, vezes], 2
SERE, ReEe,  meE, didebdy, UEEA, UERAY, UERIFH|EZed, YEzuyZsa,
SEdmAl, SAAZE,  SAuY,  SAYY,  SAEREE, svmod, sEAed, gEEAE,
wedvs, deazzd, AdsEs, ddResE, vEg, vEIZRd, dRiwmEed, e,
dejdetn = A e 4, Al OE, FEAR, sEed, grel gy EFeolE, BraE, HFEE,
HUs, H=AZE, HEE, Eofzasit, gHopgn =, dep=4, Elwgd, oy, Atz eAd, Fdd
b B ERA, ERAAl, sEE, Sy, ARz, FEZed, ARded] 2 zdde, 32 o9
o, SiskeE, FAH, fFAb= (congeners), AeSulA], ZhpdaiitE, tiAbbe, dAAl, 2 ATdes = 4
ATt

[0173] == EEIXHRol=9o <dA  ALgd  isle]:= E3  [B.P. Schimmer & K.L. Parker,
"Adrenocorticotropic Hormone; Adrenocortical Steroids and Their Synthetic Analogs; Inhibitors of the
Synthesis and Actions of Adrenocortical Hormones" inGoodman & Gilman's The Pharmacological Basis_ of

Therapeutics (L.L. Brunton, ed., n" ed., McGraw-Hill, New York, 2006), ch. 59, pp. 1587-1612, *
of Fzx Wl diEo 9l

[0174] @794 AmAe HAGAQ] diEs, SHAER, MESZ2en= T2 e, AEexl, 32
Egvrls, gds|=gulolE, gals=enl, S|lEFAZ], vy, EHAEE, IHUAER, ZFEREAEE,
BEAER, FdEs, gRegE, R, FR9UR, d24uxl, 22322, weEEE,
gateetE, 2ebAlE 9 ol g &

[0175] AAF A @A 9] HAgEHQl 2, fasAjgelE, tusal, ogv=, F3dQd, FAVNEEY, SE
Foxjole 9 wWazwAas 5 5 k.

S

[0176] N-ofAlEA| ~E| Q1L akshal R Ao GeiAzs B=dtHor H7hed F= ATt

[0177] €178 54 #Z2AY vASdHd od2e, #HF7]E (C. Areche 5, "Gastroprotective Activity of
Ferruginol in Mice and Rats: Effects on Gastric Secretion, Endogenous Prostaglandins and Non-Protein
Sulfhydryls," J. Pharm. Pharmacol. 60: 245-251 (2008), & o] Iz W3S = 5 9

[0178] 7] 7xdo] oksdh/ofe st mUE ol o3 A, oleld oFFdt/oFg st RUE o nAIgA o=
O = ]

[} R
tgozyE Agd e 5 5 Aok
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o
R HAE 2EYS ol§3s WA, L g 24
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M

2
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o
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=
o ol X

(c)  HvEgelE ARERA] AsfA ko] W&
(@) Aoy A=y AsiAele] ¥4

(e) Al=Eatd T W5 fFARA9ke] W&
(f)  &AstAste] WE;

(2) FFEdAete] HE;
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[0376] (h)  FoirdEste) B4

[0377] (i) wzeeee) W

[0378] () oAt WE;

[0379] (k)  ZF313 ®=& 19 FA ke HE

[0380] (1) A zERlste] B8

[0381] (m)  olEFA=ole] W&,

[0382] ()  Aeteae] WE;

[0383] (o) FEH ] W

[0384] (p) W7} dBZo|=ole] WE;

[0385] (@) Exo|lawatA AsAele WE;

[0386] (r) 5-Z2ozowdue] We

[0387] (s) FEFUte) ¥

[0388] (t) NF-xB Ashalore] g

[0389] (u) =2=uAAFe] B8

[0390] (v)  mlETolEste] ¥

[0391] (w) o]zt mste] e

[0392] (x)  olvtEd o] WHE;

[0393] (v) UAtEIdThe] W

[0394] () YREYIe] WE;

[0395] (aa) T4 zAAAee] HE

[0396] (ab)  AA} QA AsjA|ete] Wa

[0397] (ac) =&l W

[0398] (ad) FRaFEUTe] W

[0399] (ae) ¥ HAaate] g

[0400] (af)  ~¥EA2vEate] ¥e

[0401] (ag)  7ZHelAate] W&

[0402] (ah) YzEolm=sle] g

[0403] (ai) WEZFSAH| AFolds]| =gtE;

[0404] (aj) Rho 7]ufolAl A sAlte] H-g;

[0405] (ak) 1,2, 4-H1Z2Eg o}yl SAfo|=s}o] g

[0406] (al)  dAZAE] WE;

[0407] (am) Mer, Axl, T Tyro-3 5§ 7|tfolale] AsA|ete] W&

[0408] (an)  ATR 7]volAle] AsAlele] B4

[0409] (a0)  Fms ZItkobAl, Kit 7IukolA], MAP4K4 7)ubolA], TrkA 7IvbobAl, & TrkB 7]ibobale] z4d2lze}e]
e
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FCS1 FA|ske] W e
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Frobdd Apo]ZekAl € (GCC) FAoke] B &
3| ~E dlopdetAl A s Alske] ¥
Lol =gt W

ZRI2-FAF HEpol=-1 (GLP-1) &

1-xLe] A 3A2}e] HE

Bel-2 &= B

Stat3 A= Ad|A ] B&
ZZ-8AF Z]vbobAl 1 (Plk1) ] AshAlete] W&
GBPARI S5} A]obe] W&
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e ERE
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3
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(dn)  Smo AFAete] W&

(do) Yz opEZd 8 AFAete] WE;
(dp) =Y ad Edavebd AsAete] W,
(dg)  obdlx=Al A3 =84 daAte] HE.

(dr) & WAlste] g,

(ds)  JAK2 AsiAete] W&

(dt)  Src AsiAete] HE.

J Jﬁ_/\]E, o Jﬁ_/\]E Jﬁ_ifﬁ]O]E, HY
_/’:

A9 ekx-2,6-t)2 (ICRF-193)& &
[0182] 41714 el etel=e] nARA iz, AR ool =, AN, % ErceNs 5 4
9at; 7|Ek AZ1A FreletelEi sl il FAolt,

[0183] A}71%

Al
5 o =
] E5AS 5 5

wEdeselse MARA dzi, HwmEule] HolameEa Fridol= % ohdsulof
9A31; |Ek AZA e oEfel = ] ioke] FA ot

[0184] Elv|dElolE ANEA As|Ale] HATZH R, FEHEAHNZ, HWELDAZ, SHEHA =
7D9331, GS7094L, ZF o =gk, 9 BGC 9455 & 4 U},

[0185] A2d FAEY AejAl= 3 [A.V. Lee 5, "New Mechanisms of Signal Transduction Inhibitor
Action: Receptor Tyrosine Kinase Down-Regulation and Blockade of Signal Transactivation," Clin. Cancer
Res. 9: 516s (2003), ¥ o] 1 FHio] x Wit o] A= U},

[0186] &ZA3tA1o] vAIFZQ o2, vFES] No. 7,446,122 (Chao %5, ¥ o] Fx ¥3E)o /AAE B
9} &, Shionogi 254-S, YE-EAvu|= FARA, LE#ERY, o}ElA] 2, Boehringer Mannheim BBR-2207, #l
= g, wA2EgRA ) HTE/E Wakunaga CA-102, 7FERZEE) JFE2X 2% Chinoin-139, Chinoin-153,
BA L AAZHE, ANFEIATNE Aperican Cyanamid CL-286558, Sanofi CY-233, A|Zz}lH|olE,
Degussa D-19-384, Sumimoto DACHP(Myr),, ©l¥ld2v] 2R 28l vZtelg AEZ2YAA, Erba tl2Elnfo]al

%A, Chugai DWA-2114R, ITI E09, ¥ ~¥l Erbamont FCE-24517, o ~EZ}H-28l AT O|E 4H,
2~¥l Unimed G-6-M, Chinoin GYKI-17230, <&, o|E¥xavn|t  olX g Iyl ZTHAE | unl¥Asn]
I v EZE Nippon Kayaku NK-121, NCI NSC-264395, NCI NSC-342215, 4te]Z2}¥l, Upjohn PCNU,
YUX2®l, Proter PIT-119, #fyF2®l, AlF ¥l SmithKline SK&F-101772, Yakult Honsha SN-22, 223
€l Tanabe Seiyaku TA-077, EF$-2R2~8l ) HEZZolols  HIEAE HEZHZgdE 2 Egugs =
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)

=

gt
S
¥ (0o

=

[0187] SFEAA Q] HAgHQl 2=, HIFL ZRel=, Bl ¥ed2ELA Y=g B H SREEEE
g BE 5 F .

[0188] FThALAEE<] HAFHS] o2 WEELHAHCE AWELAAS, 5-ZFe =g FhuAedl, AE
g, AAER, -HEREFH, 9 AE2gE, A, AG2037 (Pfizer), 5-FU-dB2xzl, olxtE]fFAt,
opm|:-ElolriolE | BHAUE AF, FF2RFo], Ciba-Geigy CGP-30694, A|ZF=HE A|EA AJetebnl =
o]E ~dolglo]E  AEeyl AFACIE | Lilly DATHF, Merrill-Dow DDFC, dlo}ztgrobd | Tl A Al EI W
g A]Fol Al T] &2, Yoshitomi DMDC, HAEF2d, Wellcome EHNA, Merck & Co. EX-015, Tz}&pdl,
2984 ZFoepd AH0E | N-2'-FH UL )-5-EF 22924 | Daiichi Seiyaku FO-152, o]AX =2 3
=27, Lilly LY-188011, Lilly LY-264618, wWEWA=ZH wWEEHAE  Wellcome MZPES, »E22Adm|d,
NCI NSC-127716, NCI NSC-264880, NCI NSC-39661, NCI NSC-612567, Warner-Lambert PALA, SZ]E&A  Zg]7}
wlo] Al Asahi Chemical PL-AC, Takeda TAC-788, E]Q 7o}, ElJo}Z3F%, Erbamont TIF, EZHEZH A E
E|Z A ZYolA] AsiAl, ElZ4 @d J)yolA] A4, Taiho UFT ¥ $ZAES & 4 Q).
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[0190 ol AT A FR A Bgs AL F 9o gxow TE do o3 frdE ez, 38t

[0191] E3]Ae wwd FEde] ARFonn 17 DL Bk ENIY dRRolEoG. Fo|e) fAb
Ao MAGH ez, 2 A, N-gl oA RE 02, dvEA,

34 (TMCA) Wl SlEl 2, NolMEZ A=, TMCA o€ o8&, o]AF3|X, °]i§3]/‘1]%°}1315, o] ~-TMCA
W oH=, Z3|AQl, TMCA, Mz TMCA, F3|Z A=, -goliAME, FAE 2 IS B A
ol¢} ##Hsle], &3 [(M.H. Zweig & C.F. Chignell, "Interaction of Some Colchicine Analogs, Vinblastine
and Podophyllotoxin with Rat Brain Microtubule Protein," Biochem. Pharmacol. 22: 2141-2150 (1973) and

B. Yang &, "Syntheses and Biological Evaluation of Ring C-Modified Colchicine Analogs," Bioorg. Med.
Chem. Lett. 20: 3831-3833 (2010)), F #& &% & wdo] Zx WA ]S FxT 4= .

[0192] AY2=HId AEHe] 5,7-H8 =HA-3-(4-3| =5 A s ) A=l -4-22) o] LFebiolt}, Ay 2HQle
PPAR®] st BH ElRal 7lvobAle] A&, ExeolAmekAle] As), It Nrf2 P4t H&%gl 24
s, ol2E= 84 po] &43 2 e SUd ENLFEE GLUM2Y] Aol £ HY HEE 44
s e

[0193] AEZAE=E T2 ExolimeAl 11 Az gt FgAleltt. dEEA == DNA B Exo|4
HekAl 11 &xeh 97 39 5FAE A3kl DNA 7hehe] A @S BAEkar ofel] whEk DNA 7hete] Bt E &
wate] AEe NEAEALE F71g)

[0194] AEFERIS YEAE olgu| =22 A3 FE | QA= FAA T, o] AL DNAY] E§s o] DNA 2
RNA %ﬂﬂia}xﬂg} 2 FEYeEels gYEAd BRFES A S}, olAL B3 FA THA wEy 9@ 34 gx
T4 W e ARshE=d 85k,

[0195] FEEIXS] vAEH <] dz2e, FEHX, SEAEHL, H 7k, olg]x=E|ZF, DB 67, BNP 1350, A}
gk, F2EHZE, ST 1481, % CKD 6028 5 4 b, o] FAEELS EXojavetA 1 AAzA 2&3shd
oF A EollA DNA §AS A3,
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wea, g oueEne 5 5 9

[0197] ExolimehAl AsfAle] HIAZAR a2, Exolavjebdl [ AaiAl 2 ExojivebA] 11 A4S
7 du. Exolamebd 1 AdiAldls ZEHA B bl Do] x3rEnt. ExolivebAl 11 AdAl= o]
o Haf ofmupvtol= B Al R 2] fFAM, EFEAE, HYZEAL, S4FHA, o FhlAl, v EY

.,
EZ I, AdHEAN D ol 9-dEFEEANS ¥E3T . W AE-fdE HAY dE SR, oA
AUz, AZA", 2 dxavegEss EXolamuid [ ¥ EXolamalA 11 F 71x ZFo] s A8
G4& veRT

[}

[0198] 5-ZFQ & 92} au]g_aﬂ o|E 2l !

S Assict. gud Fgo] FREHA %iﬂd, F438 Edate AEEL EHA

220 o3 FEr.

[0199] FE2FRE FAAEA, FAdFA, shAl, Fajdgd, JPdAdY B FopdRol= EHS 2 3o
T Z

2 oA, tRs 44y

ARA A ofell whel DNA §HA
A3 Aldolal gl A

er Jo

X
[0209] Z=viidt A 49 S-S zhe AARAAR] FEA FitsiA ol
=

[0202] P EFo}&Ee SoldAdE o 22 a4 e A2 A=

o,
i

globl AgHd AsfAoltt.

[0203] wlo]A<l Elﬂ 7t AlE Alare 2E 2E iU ES B8 SAS w3t oAe AEFT] Eo
A gs zk=d), 97 E AL AEFY A$G6(0)/G1 qu1(arrest) 2 AT-29 242G AEF 5 G2/M A
27} E3E u} 1 AL 2 fIUFS T AZAEALE A= s, old wrlYFdE dEk AML

7 - =
Ao A p21 @ p279] AdkxA @ Bel-29] a3k A, AML A|FEoA Bak ¥ Baxo] Az (3}8Fa W] wztal
A ¢k& DKO), % K562 M EoAME] Algtsh glavbAl-oEA A=2rt ¥3EY. ol 4aduuE T nEIE g
ol = JgS T A AWk, Bel-2, Bax, % Bid ¥ o= J&FS vAA Leth, woladtiaE 31
60 T MFEolM Z2-7tavA 3, 8, 9 % PARPY] TS A=Fsl7|x ). dlo|adtae
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g8 Asad @ BE a9E 4 7hsAdel dnh. dlE 9, oA cmyb A
3= ER3%. o)A HEFF W256 Aol A
Al 71YotAl-3b (GSK-3b) (5-50 nMollA]),

mA Qlatsh) & FZs7| = gtk old] Hsf, wolxglta
= b-7Hdd & ye (HL-60 A, Z12ju K56200 4= oFd)E FHAaA7]ar, GSK-3B 2] JAE E3) Wnt =2l
d&FS vAH B-7HHY L comyc @A HHS sz Asg. wojaltjaE ESE (D11be] xRS 3
stal, =54 w3lE F2s8kH, Jurkat MEZAA Ahi-19] *Jf%}}_éi% Z73 (c-Mybel o4bslE *£31). ut o}
Yel, wo]AQltals VEGF H& 74, VCAM-1, HUVECAIA] F-& 34, 2 ECV304 M2ZAMEANE 23ste] a3
AA 753 E vekdd,
[0204] olrlEldS &4 E24] ZIvolA] a4 ABLY AsiAlolr T =74 93y, 3% 3+ T, 2
71el B34 AWS X7y o]gHT).
[0205] C}ALEIG2BCR/ABL 2 Src #iEE] El24l 7]volAle] AsAZA T Z54 By 2 34 dERT

W ekt ol §HT.

[0206] Y2E|HS vk A Wdy X7 $old = gE EZ2A 7)voba] AsiARA; o] AL F)vtolAl
BCR/ABL, IT, LCK, EPHA3, ¥ Z¥ T2 7|YolAlE Aalsttt. dZEHY Algel @l vxEHZL 37
No. 2011/0028422 (Aloyz &, ¥ Zwo] Fzx W{ag)d Aol 9},

[0207] $474 ZH<AAH(Epigenetic modulators)ell= ZEgjolulAl A4 Z4dAxl, oAd &4 [S.K. Sharma
5, "Polyamine-Based Small Molecule Epigenetic Modulators," Med._ Chem. Commun. 3: 14-21 (2012), and
L.G. Wang & J.W. Chiao, "Prostate Cancer Chemopreventive Activity of Phenethyl IsothioA]o}d]o]E
Through Epigenetic Regulation (Review), Int. J. Oncol. 37: 533-539 (2010), ¥ ¥ B5F 2 wAAd 3
Z g el AwE vie} 22 ZejolvlA A2 2HAx 23E T

[0208] A} 1Ak AdfAI] BAIgHAQ] 2=, 1-(4-FAtEE)-2-Z 2 H-1-2, Z-ZFL2A4-[[2-3]| EFA]-2-
(5,5,8,8-HEZHE-56,7,8, -EHl Ee}s| = 2-2-1} ety d ) opA & Jobm] = |-#l 2 4F (BMS 961), 4-[5 —[8—(1—1:115‘
od)-4-wd-2-F =) d -1 E2-2-Wl 24k (BR-50891), 7-olE]d-2-(3-ZF Q. 2-4-3| == A) | )-5- Wl FA}
=& (ERB 041), % 7IEt SIEES & F Utk AP A& AsiAlE £ [T. Berg, ”Inhlbltlon of
Transcription Factors with Small Organic Molecules," Curr. Opin. Chem. Biol. 12: 464-471 (2008), ¥ 4t
ol Fx W{Ed ] Ay .

[0209] BHIE&=R1L 6,6',7, 12-H|Egtv5A]-2,2' -t €-1 B-w2vigke] 3}t x2E =
A 2 gy = 1 a7 ¥ ooyt AL wd gAY gy ANE zhe ZEAd AdAelnt. ozl
Z 71g} ofAloprt B EEEH EalH vt

[0210] VEGF Aai#lelli= VEGFel et Riw=Z=d A9l wivkAl S5 (Avastin), o|EgtavE: 2 Febwl 18y

NElRAERE 9 helliBlE (EY s g ez AfAd) @ dupulels 9 29 $EA7 ¥
Fe,

Stephania Tetranda

[0211] F WA= AT, dubgoz  oF WA A AEoAE WA ol oF MEANA FAs= &
W Ee gldEd oigk WY dhgo] ZiHksith. oF WAldE dolAd IEE-UAAY AHHAYE ARG
Provenge, A17¢te]l thdk  Oncophage, #H¢toll thdl CimaVax-EGF, eb, A, whgol 9 dioty e

o o o [S.

=

Her2/neu & <ol o)k MOBILAN, Neuvenge, W<t Sol gk Stimuvaxe] 23hdth. oF WAL &4
Pejawar-Gaddy & O. Finn, "Cancer Vaccines: Accomplishments and Challenges," C

67: 93-102 (2008), & o] Fx WIg ] dEo] .

[0212] ¢ A B dEFE)San|aTFolds|=glES AE3= Aol &3 [D.D. Von Hoff, "MGBG: Teaching an
01d Drug New Tricks," Ann. Oncol. 5: 487-493 (1994), & o) =z HWalw o] /A 5 o] 9t}.

[0213] (R)-(H)-N-(4-F & E)-4-(1-opv| o &)l =olu| = | o e}, 4-[2(2,3,4,5,6-FNEFEF 227 ) o}
IR LA, (H-Edl-4-(1-opr| o '&)-1-(4-F 2|7} 2utR DA F 2, (4)-10 EA-N-(IH-9 &

2[2,3-b]9 ] d-4-%)-4-(1-o}r| o &) A| F 2 A7 2 E A = 2L
(R)-(+)-N-(1H-7] =2 [2,3-b] ¥ 2| -4~ ) ~4-(1-o} 1] =0 & ) i zO}HICQ} 22 Rho 7|vhobA] AsfAle] AL 7k
"53] No. 6,930,115 (Fujii &, ¥ 2ol =z W)l MA s Ao,
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[0214] 3-3]=%A)-1,2, -2 E o} 1 4-tho] &ALe] = 3-ofm]e-7-Eg] TR0 2rd-1,2 -2 Eg o}zl 1-
SArel =, 3-obme-7-7k=nbE -1, 2 -l R E g olx] 1-SAte| =, T-opAE-3-obr| 1,2 Al 2 E e opR 1-SAF
o= H4l, 3-oblle-6(7) 1,2, 4-fEELoRR 1 4-to]FAte] =, 1,2 4R ER|oX] ol SAfel ., 7-F
RRE-3-32%A-1,2 4-HEEZ ] 1 4-the]SAlo] =, 7-UER-3-0ln] -1, 2 4-HlEEZ] 0} 1, 4-The] AL
=, -GN N-Hell o]z 2 gopu]e)-1,2, &l 2 Egjopxl 1 4-tho]gAte] =, 7-HER-3-(2-N,N-t] o o} v]
oo in)-1,2, -l Eopxl 1,4-tho|SAato] =, 7-A-—EA-1,2 -l Eop 1,4-Tho] Ao =, 7-(3-
—oldobH Eotr] le-2-op | S A ZREANL 2 4R ER o] 1 4-TholSAte| =, 7-HER-],2 4R Eox]
Ld-tolsafel=. 3-ZRa-1,2 4-HZELoR] 1 4-Ttho]FAbo] =, Bl 3-(1-3| =5 Ao |)-1,2,4- W2 Ee] ozl
1, 4-tho] SAafol =} & 1,2 -z Egolx] SAtol=o] ARgdl7h v 53] No. 6,277,835 (Brown, & wiol
Fx ek Adwse] sl

[0215] UL ZAZ9] AlLE = nZES No. 6,121,245(Firshein, 2 dhygo] 2z WE)o 7A]Eo] QL

[0216] Mer, Axl, HE= Tyro-3 83 E]24 7]yolAlel AsAe] AFEL Al=5 &L/ No. 2012/0230991
(by Graham 5, ¥ @] A=z W(EgE)o Ay o] Qu}. o5 AdAs RxIFaY IAS vE A ==

PN
§% wae & 9

[0217] ATR 7] olAle] ALgL H|ZESZYFA No. 2012/0177748 (Charrier 5, & wre] zzg)o] A=
o] tt. o5 ATR 7ZIupelAlel AsiAl= A&d vgd 35E oA 2-obvwm-N-wd-5-(3-¥ g )y d-
3-Fh2EA = | 5-(4-(HE ez ) A d-3-(5-7d-1,3,4-A ] o} 2 -2-2) F ] T -2-0}7] | & 5-(1-o g%
-3,6-t] 8| == -2H-9] 2 ¥l -4-2)-3-(5-9 I -1,3, 4-FAr] of 2 1-2- ) 9] 2] © -2-o} Wl o] T},

[0218] 15 o|&e] Fms ZItbobAl, Kit 7]utobAl, MAPAK4 7)ubobAl, TrkA 71utolbA], & TrkB 7)vtobAle] &4
S A SFE AR dEiAE E5HEDE7 No. 2012/0165329 (Ibrahim &, ¥ o] Fx W3
el A ek, o] FAFEEL (6-WI5A-Y e P-3-Au D) [5-(TH-9 E = [2,3-d] Fe]nP-5-Lvd)-]
2 d-2-d]-opul, (5—4 FoR-2-v| S A -3 2 9 -3- A v ’)-[5-(TH-9] Z = 2, 3-d ] 9] | e -5-d v &) -] 2] v e
-2-y]-opul, #  (5-ZFe2-6-wEA-Y g d-3-dre)-[5-(7TH-¥ Z =2 [2,3-d] ¥ v -5~ v & )-v] g n| -
2-d]-ob¥ls Egett. Trk 7IvolAl, 53] TrkAE Adlets sgEEe] MF53Ed3 70 No. 2011/0301133
of Fx wWEe)d MAIE gk,

o]
AR

[0220] mTOR A& AIe] AF&-S mFEFHZYFTIN No. 2012/0129881 (Burke 5, ¥ wo] 3z wW3g)o] sA]
o} gk, AAg mTOR As|A|e] vAGAQ] &=, 40-0-(2-3| =S ) etgutolal s 5 & 9l
nTOR A &A= mFESEU3 7] No. 2011/0301184 (Lane, ¥ 2o 3z wgw)o] Aww npel 7Fo] Raf 7]
olAl AsiAel A AbeE S Atk Raf ZuolAl AsIAl IAE mFHEHELTN No. 2010/0286178
(Ibrahim &, ¥ 2ol Fx WIE)ol di=o] on; o5 FEE HATAS] s, Ted-1-5F
b {2,4-02F 2 2-3-[5-(2-v1 5 A -F 2] v] e -5-2)-1H-9 Z 2 [2,3-b]F g d-3-7t2rd |-wd }-olv| = Tz
-1-EE2F [3-(5-Aloh-1H-9 2 [2,3-b] T d-3-7t2 R d)-2 4-T] ZF Qo Z-Fd]-oln| = E2F-1-%FEA
[3-(5-Ale}w-1H-T] E & [2,3-b]F g d-3-7t2 R )-2-ZF e 2-sd]-oln =, N-[3-(5-Alo}-1H-T E=[2,3-
b]Fd-3-7t2 R d)-2,4-t|ZFF22-Hd]-2 5-T)ZFZ-WlAlEZoln =, N-[3-(5-Alo}le-11-HZE[2,3-
blHEH-3-7t2 1 d)-2, 4-UEF e 2-Hd]-3-ZF L=~ 111%%0}1115, Aiﬂﬂ ==& [3-(5-Aofa-
- E=2[2,3-b] ¥ d-3-7t2 1 d)-2, 4-) ZF 2 2-3d ]-o}v] N N-tj i R ojn| -4k [3-(5-A]oF k-
-9 E2[2,3-b]9 g d-3-7t2 1 d)-2,4-t ZF 2 2-7d ]-o}u —% 5 F At 1*4 mTOR Xﬁ H ﬂ TS |
TEFZYFT 7] No. 2009/0274698 (Bhagwat 5, ¥ o] Fzx wHItg)o

L) I
pAkt 453 A= g2y @ Al8E 5 k. pAkt $ES AEAY)
o
=

>{n

shstaal, evtol el AR R vl BAS 5 4 otk nlR AsAe AHEe mFES No. 8,268,819
Uin %, © @mel 2 WgR)NE AHsle] slov; o5 nlR A AL AAE = w AT 55
oIt

[0221] Mnkla Z]WYo}Al, Mnklb Z7]utolAl], Mnk2a Z]YfobA], T Mnk2b Z]uobAle] AsjAle] Algds v]=53]
=437 No. 2012/0128686 (Austen &, & ol Fx Wig)dl AwEo] g}, ol& sFEdd= HolxFg
el I ol FdolAl 1% o] HIyAQl Eelwdud AsArt w5 ELEM No.
2011/0212103 (Heckel %), @ M ZFEFZYUF 7] No. 2011/0212102 (Lehmann-Lintz 5)ol A E o] glom A
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f
ol

Az el

[0222] T FH|o|E ZIvfolA] M29] 2HJAFY] AME2 W ESEYUF/] 2012/0122885 (Salituro &, & o
e )l AAEAT. Hde gpue] By vtelA]l M2o] At MAEH] dR2E, 1-(3-FRR-5-
(EgEFeade)ded-2-4)-N-(3,5-t e o d)-IH-o] | tpE-5-a Foh| =) [-(3-FR2-5-(EYEFor
We) s 2 9-2-2)-N-(5-w| EA ] D )-1H- 0111]@&—5 sEot=; 2 N-(4-"EAFL)-1--(EEF 21
@)y d-2-d)-H-olntpE-o-g oM =8 & F ).

[0223] ZxXo|wmAEto|= 3-7|vobAle] ZHRIAL] Abgo] H=EFEZUFI No. 2012/0122838 (Ren &,
o] bz wRbE)el AwEo] vk, EAXo|wAlEle]E 3-7|uolAle] AAl Al WHESHEAE No.
2010/0209420 (Lamb &, ¥ o] 3z WItd), H 537 No. 2009/0209340 (Buhr &, & Ll
Fx W g o AdAdde =g EnEe] 2FET. EAFo|wmAEo| = 3-7|volA| o] A A= e
"53] No. 8,242,104 (Blaquiere &, ¥ o] Fx Wilg)o % sfAIE] Qlar; o5 AajAlol= MEAMA]
o] FFHETH, TAFo|wAEol= -7t oA o] AsAlE EF vFES] No. 8,193,182 (Ren 5)ol% A
o] o ol AdfAd= o] aFEU-1(2H)-2o] E3hErt. XN ol AJEfo] = 3-7|tbolA| o] A A= HEgH
U= 53 No. 7,928,428 (Do &, & Twel 3z W¥edg)ele Aise] gl o5 AsfjAll= Mzyd 3wl
Ao LA},

[0224] AJz=HIQl Z2EH oAl AHaAQ] ALEd7t v=E5HEFD TN No. 2012/0114765 (Cao &, & o] =z

Aol A=l k. AEE AzEHd ZEHOA Xioﬁﬂl o] HjAIEH] dZ=, 1-[65-(2,4-tEFR2HdE

dd)-4-UEZ-2-Flod ol e}z, 1-[5-(2,4-TEF2L2ddEud)-4-UEZ-2-Fod |oe}=, Z 1 E=R
-[2-(Er|ERozdE)dderd]-2-Fold =S & 4 U,

[0225] HE=R1o] A&7} v 58 EYF 7] No. 2012/0114676 (Thompson 5, ¥ o] 2 WIg)ol 1A
sl .

[0226] A1=n]2A wlo]#~ WE ] AlgdlE VIS5 EY 37 No. 2011/0318430 (Meruelo &, & Wo] =
wHakE)o| A=Y Sl olE WHELS X Fd FEAE § w2 FEoR Tdste 1y Yl 2

S-& I~
e + Ao

[0227] Smace] EWA=A gt AEAEALS FH318)

= s FELn g AMSE 7} v 5E
ZA370 No. 2011/0305777 (Condon 5, ¥ o] =z WHes)

o ZAAI=e] Ut

[0228] & A& ZHAA, 53] Crmle) AsAS A&7t W=55ELE No. 2011/0275607 (Shacham &,
o T Hx %%L%)OH HAEl Stk o5 Crm1e] AzfAle] n]AEZ <l ]ib, (2)-3-13-(3-F =&
D12, 4]-EglobE-1-d -ofa2t o cl=H2, (B)-3-[3-(3-F229)[1,2,4]-E|otE-1-d]-op=a 3t

g exHE, (2)-3-[3-(3-F==9d)-[1,2,4] —Eﬂo}%—l—%]—oﬁ%& o|px e oxHZ, (E)-3-[3-
(3-FR2AE)-[1,2,4]-EFe}Z-1-d]-otadst o] 22X 2l oxe=, (2)-3-[3-3-22=2¥d)-[1,2,4]-E¥]
ofE-1-Y]-otadt -78 ol=HZ, (2)-3-[3-(3-FR2HL)-[1,2,4]-Egje}E-1-d]-o}a Ut (-FE o=
H2, (B)-3-[3-3-F2=2d)-[1,2 4]-EolE-1-d|-N-vd-otadotr| =, (E)-N-(2-F 2 =d)-3-[3-(3-
FREE)-[1,2 4]-EdolE-1-d]-otadetr| =, (4-{(E)-3-[3-(3-F = =d)[1,2 4]-EgjotE-1-dd]-o}4
e ot )-sd-)-7t=uit -1 dzHE, (B)-3-[3-(3-F2=dd)-[1,2,4]-Eo}E&-1-U |-N-(4-v =
Al -eka "ot =, (E)—S—[3—(3—%iiﬂ]‘é)—[1,2,4]—5310}&—1—0‘]—N—UﬂE‘—N—jﬂ —opA™etu =, B (B)-
N-(4-opr] e ¥d)-3-[3-(3-F R 23 d)-[1,2,4]-E]o}&-1-d |- opu = T At

[0229] Bl=A1 FlvtobAl A iAol AL&El= HEA 7]volA|o] EuEAAY AafjAlcl s a5 Ed
70 No. 2011/0206661 (Zhang &), El22l 7uolAlel FAEd AdA disirde ma53E5U37] No.
2011/01950660° 7§A1= o] i 7] F £ BF 2] Fx WHEAT. HEA JvolAl AsfAle] ARE
g T3 uIFEFEL TN No. 2011/053968 (Zhang 5, ¥ o] -z WItg)ol= /A Eo] e oA
B 221 lvolAlo] ofnweslE|d AsfAle] thgk ZAolth. mg B2 F|volAl AaAlE w5 EATN No
2010/0291025 ( ¥ el 3z WIFF )l JHAEe] U o)A HEA F|vtolAl9] QIthE A onﬂ o| ﬂ]
oltt. HRA FlvtolAl A e A= EF m=5SEHET /N No. 2010/0190749 (Ren &, = ol
Hg)de Aol glow; ol EHEA 7|uolAl AiAls HFAIE sFEEolth; o] FFe 5} =
mTOR H A& F|vpolA] At EAFo| A Eo|E 3-7| oAl S AGTt. B4l 7|vtolA] AsAle] ALE-E
ok w53 No. 8,242,270 (Lajeunesse &, + o =z W)= Aol ded; o] ElZA 7]

it n}L

oo W >\‘
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oA A& A 2-o}n| wElo}Z-5-WE= Fl2 BAln| = ot}

[0230] AF Algtv)gA] AsjA] 2 Y 7]vobA] A Algo] na53EUF 7] No. 2011/0256241 (Ramirez
de Molina &, ¥ W&ol Fx W3tgE)el AAIH AT},

[0231] 3HCS1 A9 Algdle v=ESEYE/ No. 2011/0165154 (Afar, ¥ @] Hx Wt

it

)ell

e
oL

%] o]

[0232] w1 F)vobA]l K2 AsAl] AHgals WH53ELE7) No. 2011/0152240 (Haddach &, # 2
gt=l)ol] A o] Q). o]—‘é— gl A F)bolAl CK2 A Ale]ls WelEeuante] FatE), EaAS
B9 HEe 1Al gl g)ubolal (K2 A A 7F vHESEYE] No. 2011/0071136 (Haddach 5,
of Fx wWig)d Huﬂﬂo{ Q=t]: o= v F|ubelAl CK2 AsAI= Pim 7)ibobdl = 71g 7L}
= A vk, s zAel -8k Seg vEe FUbE dd g)vtebA] (K2 A A= w5
A37) No. 2011/0071115 (Haddach 5, ¥ o] #z W)l AAe] Yovl; o]E @ sjifolA
A% Pim 7]yobA]l = 7]E 7]1}0]%&]3 A& 4= 9},

mUé

1 & old® AlolZelAl C (GCC) dAl¢] Aeal7t v=ESZ A2 No. 2011/0110936 (Nam 5, 2 1
oﬂ 7(1-2 BO:I%LE]D)OH 7HA]E101 9)\1;}-

[0234] 2% dlolAlgeba] AajAle] Algals vFE55ZQE No. 2011/0105474 (Thaler 5, ¥ o] 3
IR AAES G ol S dobise A MARA A, (BN Ao
[(B)-3-(4-g-3] 9 2} 0 -1-21)-3-% - L 23l |- J-ob Aokl =5 (B)-N-3] =% A 3-(3-[(E)-3-(4-+ &~
I gA-1-Y)-3-SA-Z 2y d |- d }-o} T Holn| =; (E) N- ]CE}\] 3o {3-[ (B)-3-& 2+—3— (45 Q-] o] &} 7 -
1-oD)-zZzsld]-sd -okadeln = (B)-3-[3-((£)-3-[1,4' Ibi T o2 ] d-1'-Q-3-& 2- 2 2w d)-5 4 |-
N-B S Aok L lOb I 21 (B3] 5 A3 (B) - Aomm( ] 23, 4, 5= 2] o Bl 2 - -2 -2 2.5
d]-sd-opadetn| = (E)-3-{3-[(E)-3-((18,45)-5-m9-2,5-t]o}x-nfo] A E = [2.2. 1] -2-9)-3-5 -
ZHd -9 d }-N-3| =FA] -0} Ho}u| =
()N~ 35215 ([ (B)-5-5 25 (5151 3 21121 -2 520 51 oo} Ao} = (1)-5-4-((B)-3-
41 1bi T A 2 1 -39 4 25l ) N8 = A ok A o] = (B) N8 = A5 (4-[(B)-3-5 4
50028, 4, 5ol -1 112 A |- oL o] s (5)N-5] 5 A G(d[(5)-5-5 25
((1S,49)-5-mg-2,5-t] o} A}-Hlo] A Z- 2 [2.2. 1]5“ -2-g)-zEud]-Hd - O}i"JO}UlE; (E)-N-3] =5A]-3-{5-
[(E)-3-&2&-3-(4-v9-9 # e} -1-Y)-Z 299 |- g -2- }- OFﬂ"JOFHI (B)N-3] =2 A] -3 {5-[ (E)3-
(4~ -y eh-1-)-3-& 4 ii‘iﬂ‘é]—‘]ﬂ‘ﬂ 9-¢]}-o} 7 2 oln] = (E) N A5 (6o (B)-3-2 23
(4-7d-5) sl 2} 1—%1)—_ﬁ_gzﬂ@]—ﬁlaa—z—%}—o}a‘aow ()N 5 A (6 (B)-3- (4] -] #1221
1-)-3-F -2 2 ud ]-v e e -2-¢l }-of A opn| = (E)-3-(6-{(E)-3-[4-(3-Z 2 =99 )-u] # 2} A -1-< |
354h 4;41]@} T d-2-)-N-3| =FA|-ofTHolu|=;  (E)-3-{6-[(E)-3-(4-H =L -7 o] 2}x-1-U)-3-F &=~
Zedd]-v e d-2-d N-s| =FA opA - ot = Akl (B)-3-(6-{(B)-3-[4-(2-F 2 2-d)-v] #H = -1-
A A °1) N-SlEEA -0k THeln = A (B)-N-8] = HA-3-{6-[ (E)-3-52:-3-
(4-F - F g P-1-)-Z 2 5 d ]rﬂ"d 9-ol}-ol T Yolu] = AXA; (B)-N-3] =2 A]-3-{6-[ (E)-3-2 2-3—(4-
]Tﬂ“m ~2- - Ed-1-el)- Jizﬂ I d-z-di-dadebl= G4 @56 (E-5-(-U-g2-A
AAE-1-9)8 S AR R ) ]‘ﬂ‘q “2-9)N-F|EE Aol o= @Akl B (E)-3-{6-[(E)-3-
(4 M- 22 1-90)-3-5 4o 2o W |- 2 W22 )N = A - o}aaow QuPe & & Uk 2wz
AFE FEAE RS ‘:’7W°1 ol*i dlotagetAl AsiAZE W5 EAF N No. 2011/039840 (Varasi
S, el Rz el HAEe]l Qlvk. d2E dopAdeAl xMMH AperE e wWEES No.
8,227,636 (Miller %, ¥ ‘%‘”éoﬂ 2z Wete)o] AmEo] gt 3| AE uylolaEata AsAlE nZES No.
8,222,451 (Kozikowski 5, ¥ W3] %2 BFR)N ANTel Ak, oA BE opdR KPR v AE
dol g etAl AsAlE 1= ‘Eo% No. 8,119,685 (Heidebrecht 5, ¥ ol Fx ®eg)o] dy=o] glr. of
F-g3E A EAFY FFES vET ) AE dopdEeAl A A7F v=53F No. 8,119,852 (Hamblett %,
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(14) wpolx2=FUo|E | HIAIGAQ] dZA, EE=EA 2=, EFEEA, ddl=84), o=, ¢
A= 9 Y= 23

(15) Bruton's E]JZAl 7|tjolA] A& A, vlASHZA S d2A], HHAS £

(16) ZAIF™ AafAl, vATHd 24 AlFadeEld, dedeEld AdygyolE 4 g2y 88 %3}
(17) CaM Z1vebA] 1T A&fiA], BAEH d2A, 5-0]AHEAEZA 4-[(29)-2-[(5-0]2FA EHyl&E )
golr) - ]-3-2 2-3-(4-Fld-1-9H A D) Zz2 D ]Hd o2E=, D N-[2-[[[3-(4-Z2&Hd)-2-TaHd]
g Jolu] = W g 5 d ]-N-(2-3]| =F A o| & ) —4-| EA -l A & Folu| =5 £

(18) (D45 EJZAl X 2TLElA] A& A, BIASAQ oZA], [[2-(4-B2EFHHA])-5-HEZH 3 =EAHE |-

2ENS X3

H:l

(19) CDC25 E=3tebAl AsfA]l, wAdHSd d=A, 2,3-°H|A[(2-3| =20l d)E| Q2 ]-1, 42t &5

3}
=1

H:l

(20) CHK Z]vopbal AefA], HlAIZHAQ] el 2x, veersiuydtils 3
(2D @A EE= A Jvebdl 24 Ee wd e A4
= F7H] FERNA S, HAR A A=A, UrO}xﬂ “—‘/ B AlY g/Es 2ded
TIpobAl AshAl H= A F)vpobA] AdAlE 3}, ofe Hlxﬂé&@% dze= g&s 5 5 3

Ay
=
i
m i)

(a) & W AFAz 484 (VEGFR) EE of ¥ Wm Agedat (VEGFM gA4e w438, g = o
Asle R, nATH dZ2A, [6-[4-(4-oY-T gt H-1-Ld W E)-5d |-71- Aiz ,3-d] 3] E P 3] g v
-4-A]-(R)-1-#d-o&)-o}7 (AEE788% L& H), Wy AA<1x-9006; ¥ (4-3x-F€-¥d)-94-9] g ¢l-

- )
4-de-o] 2 FEP-1-A)-o}ul 3 & PCT E31&Y &7 No. WO 00/094959] 71A® olAFE=d =S H|
T TH-vER([2,3-d]V v FEAVE 23

(b) AaA-Fd AAAA-58A (PDGFR)Y FAS FA3), 74 £E AAsts FE2AF, 19 vHAEA
9l d 2 N-wd-2-ggnd-olul §=4, oA, olnleld, SU101, SU6668 H GFB-1118 *3};

() AFEAME AGAA-78A (FGFR)2] &4dS& 243}, 4 & A= 33E;

(d) AEA-FAF Az =84 1 (IGF-1R)Y A4S FAH3}, 74 = AdAes gE=A, 29 nA3
ol oo WO 02/0925999 JRAIE FeteE L 19 FEA| 4-ofne-5-Hd-7-A|FE2RE -y E2[2 3-d]9 g
mY fEA7E 23R

(e) Trk &4 Bl=4l 7Ivolal side]e] A4S #2438}, a4 T JAlshs e
(f) Axl &4 Bl=4] 7]yl side]e] A4S %43}, a4 T JAshs e

(g) cMet 8319 A4S 143}, T4 & JASE =
(h) Ret €A E]ZA 7]yolA]| <]
(i) Kit/SCFR 484 E|=Al 7]ufolA|

o
(1) Ckit 587 H24 Aldelale] B4 48, da i oshs HFERA 29 WABH o 24
el EE B 4 Qe

(k) c-Abl #dele] 4 2 o] -3 e 24 5435, #4 T Ase SEE, A7



[0636]

[0637]

[0638]

[0639]

[0640]

[0641]
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BCR-Abl  ZlvolAl,  ddl  N-Fid-2-Fgud-obyl fxA],  vASAEQ]l d=2A: oubEd,
6-(2,6-tjF2=2Hd)-2-[(4-ZF gi—s—ﬂ%‘ﬂ]é)O}Dli]—sa—uﬂ%—Awﬂ¢[2,3—d]ﬁmul"d—7(8H)—i(PD18097o),
e -4-[N-(2',5" '-O3| =AMl ) olr [l e o] E (Tyrphostin AG957), 4-[[(2,5-T3|=FAl#d)wd ]o}
=]l EYAER[3.3.1.13,7]H-1-4 o AHE (o}t}E A8 W NSC 680410), 6-(2,6-TZE=HY)-
8- E-2-(3-vdEadold g )2 =[2,3-d]F 29 ©-7-2 (PD173955), % GIAEIHS ¥

(1) &4 el € (PKO)Q ww 2 AlR/2ed 7]vobAle] Raf wie], MEK, SRC, JAK, FAK, PDK %
Ras/MAPK sie] wi¥, @& PI(3) 7lvkobAl side]e] ®W, HE= of the PI(3)-7|upobAl-=d sl 7]volA] Jﬂa‘
go W, 9/EE AFU-EA JvelAl ddel (DK #He] &8 w48, fa e 9 ﬂSc s}t
E3] u2E3 No. 5,093,3300 MAE AEFS-EAEY FEARA, o9 HAEHAQ] d2E w
o] Qa; F7F & d2E oA7Ad, UN-01; A8, Azhed, 2zlexeld 1; e x; 2 EE{\J: 3-
[3-12,5-1 3| =2 ~4-(1-v -1/ =-3-9) -2, 5- - U9 E-3-A |-l =-1-4 ] JEJ ZhER ol v B 24t
ol ~H|Z (RO 318220), 3-[(89)-8-[(tdEo}r)WE]-6,7,8,9-E| EE}S lCiuM -a] 9 E-10-9 1-4-(1-
e -1 E-3-U)-1F32-2,5-1& (RO 320432),12-(2-A]o}x=0l €)-6,7,12,13- EﬂEa}ol 2-13-1g-5-2 2
-SH-Q1E2[2,3-al ¥ ZF2[3,4-c]7F2H= (GO 6976); Isis 3521; (S)-13-[(Hmdolm ) wel]-10,11,14,15-¢]
Egs|=2-4,9:16, 21-ydEx=-11, 130-ti¥lZ[e k]¥|E=[3,4-h][1,4,13] A ] olx}d SR EAl-
1,3(2)-t) (LY333531), LY379196; oA PCT E3EY &7 No. WO 00/094950] 7HAl| ol4F|=#
setE; SEUHENALH A As)A, Hlﬂlﬂ S EH gagay 9 2ysay; 2-(2-F22-4-82%-
Hdolu| 5 )-N-A| SR ZZ LW EA|-3 4-T]ZF o -l =oln] = (PD184352); 2 QANG97, a PIK AH3AIE =
ATt;

(m) 9HA-HZ2 7)vfolAle] &5 HA3}, Hh EE o
H HAHelE, HExaw, dgv| a
AR (M< 1500) 31eE e
AR UEY EE o]X3 A=Y Y& JFER o]Fof] ForFEH HAYEH IE, US TAHoRE
Tyrphostin A23/RG-50810, Tyrphostin AG 99, Tyrphostin AG 213, Tyrphostin AG 1748, Tyrphostin AG 490,
Tyrphostin B44, Tyrphostin B44 (+) 3338to]d & A, Tyrphostin AG 555, AG 494, Tyrphostin AG 556;
Tyrphostin AGY57, % oltpx ¥l (4-{[(2,5-Y 3| =FAldd)HE Jolr| = }-dl AL olupgte o ~HE X+ NSC
680410) 2 o] Fojzl o RHE Hex= 3HE Aol ulgA sty

2~
T

(n) F&A H=2A 7lvolAle] Hude0x dde] (SRtholn e FERvio]lM 284 | ErbB2, ErbB3,
ErbB4) 9] &4 A3t #A e AGE FFE, ddd, 29 vAGAQ dE =, PCT §3=49 370 No.
WO 97/02266 (Traxler -s)ell dWkxoz 9 FA|How JJAIE (R)-6-(4-3|=F A #Hd)-4-[ (1-F & )-o}H]|

1-7TH-9 2 2-[2,3-d]9 gy 2o gid wEe vedFed 34, 2= §9 E3E5Y T No. EP 0564409
(Zimmermann), PCT E3&Y &70 No. WO 99/03854 (Zimmermann %), 4 E3&Y &7/0 No. EP 0520722
(Barker &), 9 E3&9Y &7 No. EP 0566226 (Barker %), 4 E53&% %}7H EP 0787722 (Wissner &),
9 E3=9 /) EP 0837063 (Arnold %), M=ES No. 5,747,498 (Schnur %), PCT E3&49 71 WO
98/10767 (McMahon 5), PCT 535&Y 371 wo 97/30034 (Barker), PCT E3]&¥ %711 WO 97/49688 (Schnur),
PCT E31&Y &7 WO 97/38983 (Bridges %), PCT E31&%] 71 WO 96/30347 (Schnur %), BIAIZZ ] o=
A, N=(3-oAlddad)-6,7-H = C-W A A FA ) -4-FLE - ot (CP 358774 = AREIH), PCT 53&9 &
70 WO 96/33980 (Gibson %), HIAIZAS o2A, W(3-FRE-4-ZFL2-H4Y)-7T-WEA-6-(3-LE2ZU-4-9
Z2EZANFAYEA-4-o17 (AFEH); 2 PCT 531&Y 371 W0 95/03283 (Barker &), HIAIGHA o2 A, 3}
A8 g-olu]m-4-(3-HdH d-o}n| 1) -FAEH (ZM105180); Hi=FEyY A, HAISHAQl dEA EfgATFEy
9 AEAES 23 2 7)EF 282 AA], vAIgH G2 PCT 53EY F71 W0 03/013541 (Bold & )ol
ANE EEY, 2Y8yY, g8y, 2 7H-922-[2,3-d]Fdgnd FEAS & ¢ Aok

(22) @A = AP E2TEMA ] S48 243}, A4 e Adlske SgtE, vASE o224,
ElA] 1, E23}elA] 2A, PTEN = (DC259] AsfA], oAt H|A|eHA Q] o274 1o 7ttt e 19

= = = .
g 5 T AUtk

[>
2]

% 1
1
20

(23) AEEs} ZRAEE FEdhs 3E, HATAR] dz2A, d9it, o-Exds, Avk-Eads, DE-
EdE, o-EREYE, Av-EiEYd s, ¥ dE-EaE ]

(24) cRAF Z]utolA] AsjA]l, viAgEA el o 24, 3-(3,5-t]H 4-3|==2A WA d)-5-2 0 -1 3-T]5| =&
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[0642]

[0643]

[0644]
[0645]

[0646]

[0647]
[0648]

[0649]

[0650]

[0651]

[0652]
[0653]

[0654]

[0655]

[0656]
[0657]
[0658]

[0659]

[0660]

[0661]
[0662]
[0663]

[0664]
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QE-2-2 R 3-(V ol P o] i) -N-[3-[ (4-3| EHAT MR ) o] 1z |—4-r & s ] -l Zopv] =
(25) A}olZFd o)&A FIvtolAl AsAl, HAIFAQ dEA, N9-o|AXRIH-LTHA; SRHA; Fadis
B, ZopzzHdl, Ao B Fehdehs A;

(26) A2HQl ZzeolAl AaAl, HATA] o ZA, N-[(1S)-3-Z2 0 5-9-2 ~-1-(2-#d o] & ) 23] |o}
1 ]-2-g2-1-(dd W)l g ] 4-R 2 Z 372 8 m =

(27) DNA IEjAolEl, nAIGARL a2, Ze)7lrtoldl 2 HE wmrfo] il
(28) DNA 7Fet &3llA], HIAIREA Q] o =A, Sl Qmte]Al;

(29) E3 7HAl A8A, vlAIEAQ o =4, N-((3,3,3-EdEZFoE2-EgZF o 2ud)ITauod)&Eudo}

H=;
(30) EDG ®}QIT], HIAISHAQ] o224, FIY720;
(31) ¥ s 28, HAIGAQ] 424, FrEdolE 9 WALEE ofAHolE

(32) J2UHEWNLA A AsfAl, BAHC Ad2A | (-S| =FA YA FEAEN 2-[[(25)-2-[(25,39)-
2-[[(2R)-2-opW| =-3-m 2t E X 2 g obn| 1 |-3-w D A E | %A |-1-SA-3-dd Z&F Jopn| = |-4- (M e = 3Ed ) -,
1-rleel g Fgik o ~e = (25), B vhypuko]al A;

(33) Flk-1 7]vkobA]l Asfhal, w2l o=, 2-Alob-3-[4-3] =5A]-3,5-H] 2= (1-H Do &) 31 D ]-N-(3-7]
dx29g)-, (2-F)-2-Z2Hetn| =

(34) F1t-3 A3sA,

H] A g A2, N-wlzd-2ee2 Az, nEaee-w, 9@ N-(2-t] o goln] o] el )-
SHD)-(6-FF R 2-2-5 2

il
7AE-3-d ) -2, -y E-1H-9] E-3-7F 2S5 A = (FUEY);

(35) =R ZgAl, HAIRA Q] A=A, opupRlE s AR, B AR opAEH o] E

1 %]
S|
1H-

(36) @llstetrhAl A, A=Al dzA], AT s EFo]E (PI-88);

(37) B2E dobageAl (HAC) AsiA, WARAL oA, BT 55%9 #7 No. WO 02/22577 (Bair
Syel AAE S, ARAL ARA, N8l =EA-3-[4-[[(2-3] =S A D) [2-(1H-Q1F-3-21) ] & |-o}v]
]l ]s Y 22 TR ok =, SR dobd el s H SR, 4-(2-ofe]-r b ik o) Ak 2L
AR olsele 9 el A, FES, ARAGE, Selnsne A, SHE, oblAY, |

AlMElol = HFHAl, EfEA IC 54 2 AF HdREUE

(38) HSP9O A3NAl, HlAISAQA o&ZA: 17-LHoln] = 17-d|W| EA| Achtule] Al (178AG); a Atiibalo]al &
ZA; other Atfuywlolrl-#dH 313E; ZHAE; 2 5-(2,4-U3=FA-5-o| X 2d-Hd)4-(4-RE2ZH-
4-A g -Hd)-0]| £ALE-3-FLE R A AL o Gojn| = ;

(39) IkBa AsNA (1IKKs), BIAIGAQ] 24, 3-[4-EHd)Exd]-(2E)-2-Z2AYE

(40) 1&d &4 E|=A ZIvobAl AsiAl, wjAlA Rl d2A, s =FA -z d Y EERT

(41) c=Jun N-2& 71delAl AsfAl, BAZA ] o2, JFEGER @ g2 2ol E;
(42) vlolAZFE oJAMET AgA, HATHQl o2 HEgGAE EHolE; Niazlad EHolE; HIdHL,;
H =N, SA e sEZg gl gamgEdie]=; F3)3; 9 Jd¥EE 9 19 f=A], Ay JdEEE B

e 19 §EA;

(43) vEA-2gske dmd (MAP) Z]upobA]l AsAl, wAgEA Q] o=, N-[2-[[[3-(4-S22Hd)-2-Z =¥
e Jobr w1 e ] 3 d ] -N-(2-8| =5 A o &) ~4- | FA] -l Al 5 Z o] =

(44) MDM2 A& A], HAEAS] d2ZA, EdNA-4-Q 0% 4'-Hed-23,
(45) MEK AsAl, B]AHQ] o2, Hx[olm[2-opn =Hd)E e d |-FEUEH;
(46) WEld ol =FEITIA] A A, B]A|AQA =2, Wrlu= 2 0] FA;

(47) MMP A3l A, HIAIGEA QD o2 ofE = o g @RI ZelE; Fekl JE=vHY g v - =
u g A Al; HEZAEH A dAd S=FAHo|E, BlElNIAEIE | vlEulAElE | T RulAELE
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[0665]

[0666]

[0667]

[0668]

[0669]

[0670]

[0671]
[0672]
[0673]

[0674]

[0675]

[0676]
[0677]
[0678]

[0679]

[0680]

[0681]

[0682]

[0683]

[0684]

[0685]

[0686]

[0687]

[0688]

Z2E3d 10-2021-0100754
TAA211, N-3|=FA|-2(R)-[[4-HIEAHD)=xd](3-FFd) ot = ]-3-HdF-gholn| = ¢4ked (MMI270B), 2
AAJ996;
(48) NGFR E]ZA21 7]yobA] A3fA], v]A$AA o2, Tyrphostin AG 879;

(49) p38 MAP Z|upobA]l AshAl, wAZEA<] olzA, 3-(Hrdobr] ) -N-[3-[(4-3| =FA Ml =) of 1 b= | -4
gafld J-wl=ofr =

(50) pb6 E]ZA1 ZIvobAl AsfjAl, HASARQ] 24, 9,10-T 8| =2-3-3]| EFA]-1-H|FA]-9,10-T] FA4-2-2F
EgAd7t2 2 ~2ds = 2D Tyrphostin 46;

(51) PDGFR E]=Al Z]vola] A&fA], H]A|EAQ o &4, Tyrphostin AG 1296; Tyrphostin 9, 2-o}w]:-4-
(IH-1E-5-¢)-1,3-F-Et]¢l-1,1,3-Eg7t2HYUEY | 9 o|nlEd;

(52) EAIE|LOImAIE 3-7|uobA]l AsfiAl, vjAlgA]] dzA, fEEd 2 A=A f=dolE

(53) EijJrEM] AsfAl, wAGA dm=A, Febe=A, EEd, 32 (- N-[4-C-7tERA Hd )l X
01 :Lg]/kl -L-a- E}m E/\ o]_u]C;

(54) W3 of=, HAIRA] A=A, FtEenEetd, AxEetd, S Eetd, AAESEE, R 7ZD0473;
(55) &l FAIERAl AAl, HIAIFHQ] A=A

(a) PP1 B PP2A Al Al, WA A=A, Frepe] =4t 3 gheke]

H
r H
2
)

(b) Y22 zAgelA] As|Al, HAgE odEA, L-P-EERHEgnE LAgoE, wWATZA
(5R)-4-3] EFA]-5- (B EFA W ' )-3-(1-F 2@ AL u| A ) -2(5H) - F &=

(56) PKC AafiAl, vlAEA d2A, -[1-[3-(gHEoln )2 ]-1H-E5-3-Y |-4-(1H-2 =-3-¢)-1H-7)
E22-2,5-UL, A A, AEFSEZAEY, Tyrphostin 51, 2 3]#Hg]Al;

(57) PKC e} Z]volAl]l A&Al, vIAg=Q] d2A, ZEHHA
(58) Zglolwl A A&Al, vAEAQ d2A4, (RS)-2,5-Tolnx=-2-(t]ZF o 2 g) s etk (DMFO);
(59) 2 Holg Asf|Al, HlAIGA Q] A2, ofF A erlo]il A, S5 P BEHZY;

(60) PTPIB A&, wujAlgE2:l o=, (E)-N-[4-(2-7t=HAlel b d) iz |28 d-L- a -2 F L -L-Flofv]

- -

—

(61) wrza gl2al 7)volal AfAl, wB]A|EEAS] o &A: Tyrphostin AG 126; Tyrphostin AG 1288;
Tyrphostin AG 1295; Atiywlo]sl; = AYZ=H;

(62) SRC 2] E=A 7IvfobA] AsiAl, HlAIZEASQ] d=A, 1-(1, -t ’)-3-(1-v =2 d)-11-v] 2}
E2[3,4-d]¥ v d-4-opnl, B 3-(4-FE2=23d)-1-(1, -t 2ol E)-1H-vetE = [3,4-d] 9 2] v d -4-o} vl ;

(63) Syk E]ZAl Z)vtolA] A&A], BIAEAQ] o 24 3 A olEls;

(64) Janus (JAK-2 ®/W:= JAK-3) E]RA Z)vobA] Aaf#], vlA|gtA <l o &A], Tyrphostin AG 490, % 2-1}
g dd AE

(65) Ras FTYFHA} olAaFe] A3Al, HIAGHAQ o|ZA, (25)-2-[[(25)-2-[(2S,35)-2-[(2R)-2-0}H]| :=-3-1
2xexzg]oln i |-3-We g | A |-1-S4-3-Hd T2 g |oln| = |4-(HE & X )-F-etal 1-vdod o~
2 (L-744832), DK8G557, ¥ El¥|dt=v;

(66) HExzolE, BIAEAQ o224, o] AEHE =S U EFHExQ;

(67) SlEFEHelol= 2 YeAl ASAl, vIAIGA] A2, EFASHOF R 2-3 =EFA-1H-0] AU E-
1,3-t2;
(68) RNA Z ™Al 11 A AshAl, vAFAQA d2A, 5,6-UEFZZ-1-B-D-ZHFet=d il Zo|u|thE;

(69) S-otdl=AdvEl o GiFFEEAeA] AsAl, HASAQ] 24, 5-ofr|t]-1-HEZEZ-2'-o}u|t] 3] =
g} 2 " FES] No. 5,461,076 (Stanek 5, ¥ wdo] Iz Hew)d /MAH 7E 3gEE
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[0689]

[0690]

[0691]
[0692]
[0693]
[0694]

[0695]

[0696]

[0697]
[0698]

[0699]

[0700]
[0701]
[0702]
[0703]
[0704]
[0705]
[0706]
[0707]
[0708]
[0709]
[0710]
[0711]
[0712]
[0713]
[0714]
[0715]
[0716]

[0717]

(70) M/ d FIvtobAl A A,

(71) AlF/2E 2 wloR 7]volAle] &4
BA 2R ZEFEY T2, gubvlo)
AW%@,M%ﬂ%ig;ﬂ]EﬂT#

A,

ol &2,

H A g2 Q1 ol A

TC =

- O 37 =
T 7es 3243, A e

Al

SIHS31 10-2021-0100754

H AR
A, gluputelalel fmAl B FAA], dEEEF,

(72) 2vtE2EMEl S84 ARA, vAdAQ d24, SEHQEE 2 gAY LE = (S0M230);

(73) =HE ARG AsiAl, HjAEA dz24, H=Huyd;

(74) AzvjebAl A, vAgAQl d=A, d2vsed; 5l

(75) E3rolzmetAl A4, HlAdH e ozA:

(a) BExolawelAl 1 AsfAl, RIATA d=2A, EXHZE, 7|nte g, olg|=Hzt, FEEHAN 9 19 {A}

Al

-UEZZEHA]

2 AR FEHA

€ &7 No. WO 99/17804 (Angelucci &)ol 7WA1E), 10-3]

Tzrﬂlo]E PNU-16614, AtEA ZEHA AF

AOlE (PCT E8=

ESAZEHA oM AHOE 9, dEEAE o|thFH]

*ﬂ%ﬁ%,ﬂHENE,%iEWQ,ﬂTEWQ%QO,ﬂEﬁE%%ﬁﬁ 2 ohS- ;IJ°4@,Q

(b) Exolamgba] 11 AsiAl, vAGFHQ o|=A, AFEGA ]S, o) 19 YxFd XEY)ES ¥
ot HaFHA, 0] Yed TEdUCIAS e o FHAl, oI FHAL, ot v A,
MEZEE, ZEANEE, JEFAS 3B o XA =,
(76) VEGFR E]Z21 7]vfolAl AsiAl, vlA&d4 dzA, 3-(4-tiddopu] i d e d)-2-¢1 &= 9
(77) RANKL AsiA], BlAgAl oA, o5,
[0295] 7371 7Hde] ststamizharsta] o 7§, ojefd spetawitasts stz ¢35 dAE i
Ae thyoR o] Folxl worRE AuEe B4 23 AMEsHE S XFE F o ol dAHA oe
t}:

(a) ExolametA]l AsA;

(b) A714 F7 28 QAo =

(¢) A71H 72 L Epo]=;

(d) gl deol= AR EA A A

(e) Al1d FARES] AA;

(f) AN2=ZEE m 0g fA);

() <434

(h) BF=dAl;

(i) FAFE

(j) wl=wd;

(k) oFa A

(1) 23 w== Z3|:9 FAH;

() AUzl

(n) AEXAI=;

(o) AlEpehl;

(p) TEHA;

(q)
(r)
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[0718]
[0719]
[0720]

[0721]

[0723]

[0724]
[0725]
[0726]
[0727]
[0728]
[0729]
[0730]
[0731]
[0732]
[0733]
[0734]
[0735]
[0736]
[0737]
[0738]
[0739]
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(i) H=HA;

() obs AN

(k) Z3]% == F3|:e] FAA;
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tHdotA Ectr = (DMA);

PEG.

o4,
DMSO;
NMF;

RPN

gloi} ofe] @guA gh=rh:

T E;

_55_

SIHS31 10-2021-0100754



[0810]
[0811]
[0812]
[0813]
[0814]
[0815]
[0816]
[0817]
[0818]
[0819]

[0820]

[0822]

[0823]

[0824]

[0825]

[0826]

[0827]

[0828]

[0829]

[0830]

ZIHSd 10-2021-0100754

(i) HlE A

(i) BlEt D;

(k) BEt E;

(1) oAl A Al ;
(m) A|EZF P450 A 3Al;
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(r) Ad-FA 849 &43A

[0307] A3k ol =HebAl AsiAle] vAGFAS o2, o¥etE A 2 o¥etE BE 5 4 Uth.

[0308] Z A3 AEAE P450 A AL v A A o2, 1-olu|=HlZETo}F, N-3|=EA]-N'-(4-FE-2-1]
gyd)¥Eolrd | AEIYUE, WE24U HERE, 2AXEY ¢, TRolgdl, 2,3 4,5 -HEZHE~E

W EgetErlele B 4 9

[0309] A4t MDR AaAL] vAEHQ 2=, 5 -HEAN=EwTE INF 240, INF 271, INF 277, INF
392, INF 55, FAZHA, 9 G6I18E £ 4 Ul MDR AdAlE= 3 [M. Zloh & S. Gibbons, "Molecular
Similarity of MDR9 Inhibitors," Int. J. Mol. Sci. 5: 37-47 (2004), ¥ o] =z W{3t= o A Ho] ¢
t}.

[0310] A3 7] FA2 HAGA ==, w=53] No. 8,158,616 (Rodgers &, £ &ol F= Wis)
of AWy nle} Ze FiE FhE FolaYsts 5 & 9

[0311] A A3 AAe HATZEQl o2, H|o|2A AA oAt & Z
PCT E31%& 9 &7 No. W0/1997/039768 (Bjoern 5, & wro] zx wWale)o] Ay o] slr}),

[0312] XA EAAL] ALS NAAY] Y3 HHd L=
2012/0219541 (Chen 5, ¥ wrdlo] =z Wa=)d] /A s o] tt.

[0313] Ad-BA F&A ] AsA 9 AMg7F MFESHZUF 7] No. 2010/0311678 (Bean &, & el
WakE)el AMAIES ek, oyt AMd-FA FEA A vATAQ] RE, FALo VJ
A, ofZukd (N-ofgb7|=wdnpdelyl), opdrin| =, 2-ofu o SA T H Y Byo]E, A
2 12-FdolAH o E 13-oFAElo]E  20-TEupd# ol E (PPAHV), Znhd, N-&eld=wnl,
N-olg}7| =d =7l 6'-R 0 E=HAIYHATEA (6'-IRTX), Cs N-opdoer&olwl g ZXA LA F=4 oA
12-3|= 2 Ao o] mAtH Egtadlak, AsjAl AIZE|Q knot (ICK) FElol= (Mpd2EA), oA, N-[2-
(3,4-TH il A)-3- (L2 LKA ) 2 |-2-[4-(2-0}7] o] B A ) -3-H| F A g d Jop | Eolm] = | N-[2-(3,4-T] ]
W) (12 S A) RN (45 =] 3o EA ) E 2 FEloh, SU200 N-(4- MR )N~ (4-3]
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AY, AUE 0 ¥ oY, F2H 0d o=y ¢, HAEE oY, MP }ﬂ%agﬂﬁnz'QSu
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S, g 9 FagvbE haE o9, FadvkE 4B4 o9 ge ode] xguch. duy, vAgss
FAgAe] 2A-FEHL FolF F i BAoWA Ao HESH BE APH = 54 2%
9 wdo B W A} ek, MEAS 2d-9EF Erie] dut AT JAY DA

gadeolE, opv:med wEadelE mELH, Ee (o= HE ==, wE A "EA ot
&, ZY (e degadeel ), Ze(veadal) (F2), Zeveadeels, Zejoladein=, &
et agdst FaE), B 2YAE deadyeE v E 5 5 U

[0321] 371 7AAlo] ok 7= W w7 el A% A5, old@ Fof AE @ A7) LowrEe
& Aol Ag L FE 717 g =

?_}-_
d 4 glont ele] @gEA ekt

(d) &&n;
(e) €819
(f) A4
(2) AEHAY EHv;
(h) EF;
(i) A FAFs A
(j) mlolmZAT]o]; &
(k) EIFL/NA FE&A-23 Jeto|=e oF 14 A4 E.
[0323] YA AH L W53 No. 7,101,576 (Hovey 5, & wgol =z wWgtg)dd A= Q.

[0324] F=AZEE =Y n=ES No. 8,258,132 (Bosch &, ¥ o] Fzx #gtd)o] A =] Ut
amdow oldd Uwats B44%] HF A7l o 1000 mm Hw, Hrk F712% F 400 mm Hvo]
7P F712E oF 250 mn vlwkolth, YA wlA@AL] a2 Age, FAQ], HA" (EAEe ),
~E, opFpAold, FHU~HE, EXVRIE, 2Hotat, Widay FRI0|=, 24 2HolUoE, FYMNE
RisHolHolE, MEAHY ¢:E, MEIAZE, §3 gx, s2ug dqayE, ZsAddd ¢
el (Y], nARE oEHZ AW AERIZE 1000), ZHSAPA shaE oA FEA, ZSA
gel zzZug At ozaEHE (A, AREE Tveens® o)t Tween 20® 2 Tween 80® (101

1

Speciality Chemicals)); Zgloldd Z2]& (dAW, Carbowaxes 3550 ® 2 934 ® (Union Carbide)), Z7=2
Aldg@l zgolgolE, FRo|uA otsatA, EXTFOE, AF LEUAEIE, JEEAHEAEEA
g, IEEAHEAERS A, MUAER S SESAqEAZELS, JEFAZZIAAERZ X 3| EF5AZ

2AWE-AER2 2~ SESAZZAE-AEZ A TEO|E HAARY ASE22x, vadg 457

T AgA ol
E, EFegolyl, Zujd &43& (PVA), Zu|dIEg = (PVP), 4-(1,1,3,3-HEZHERE)-A& &
W with o€l SAlol= 9 X EAHI = (BEAE, il 2 EgE s &e8F), EFAM (A7,

FEE W of oddl SAfol= W Tl Lafo]=o] B2 =E@WQ Pluronics F68F 2 F108®); Z=Am

(AW, Tetronic 908®  Z=awm 908® 2w 9ejd gom, Zzgdd Lxlo]= @ oHd LAlo|=E oE

dit)oldl (BASF Wyandotte Corporation, Parsippany, N.J.)o| <=2} H7}8le] fruE 4357 B2 3&d9
=2

o]t})); Tetronic 1508% (T-1508) (BASF Wyandotte Corporation), ZXZAIAEFS] t]etzle] g
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o], Aerosol OT® | which is a €& A}EFS] U] Do 22 (Anerican Cyanamid)), T)SE % EZAa
UEF (D0SS), EFAlE JEF (Ashland Chem. Co., Columbus, Ohio); Duponol P& 92 sih}EFo
t} (DuPont); Triton X-2008 | <71 o}& Zelojel2 & Zuo]=¢) (Rohm 2 Haas); Crodestas F-110® 4=
22 zEolyo]E9 AR~ tiHolo]ES E3ES] (Croda Inc.); p-ol&kdillsAl-Zg-(SYArE),
01in-106® =+ Surfactant 106G Hrx 4eA A& (Olin Chemicals, Stamford, Conn.); Crodestas SL-
40 (Croda, Tnc.); 2 SA9OHCO, which is CyalsCla(CON(CHy)~~O0CH.(CHOH), (CH,O0M), (Eastman Kodak Co.); vl
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24 2 dex do. gEF AAE 9 535 70 No. EP 1332755
Yol MAIE ] Qlth. BEZEFL nZEFHZ YT 2012/0213844 (Huang 5,
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[0330] A3 FAME AL 7)& Hoto # oddA g oA 3 [B. Jeong 5, "Drug Release from
Biodegradable Injectable Thermosensitive Hydrogel of PEG-PLGA-PEG Triblock Copolymer," J. Controlled
Release 63: 155-163 (2000), & &rde] zx ®3hg ]l 7HA =] Urt.

[0331] oFEdd& mlo]aZAu|o]o] AME-ES 7]a ofo] & &EA] A oAdd £ [H. Okada & H. Taguchi,
"Biodegradable Microsperes in Drug Delivery," Crit. Rev. Ther. Drug Carrier Sys. 12: 1-99 (1995), &
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[0332] ®FAAARJNA FE&A-Z2F FAgo|=d 93 %3 A= AE7 No. 2010/0151003
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I i
(Trikha 5, & &gol = W)l A= .

[0333] 471 7Wide]l of= AFACIE Feje] Agol o AL A9, & AFACIE dH= vFe® o] Fo
A woemfE AduE= oOFE AFACE FHd & Joy ol FAHHA F=v

(a) Z2v A28

(b) ZejetEto|=;

(c) FEZEZetol;

(d) opm=2k;

(e) Hetel=;

(f) W7k FA;

(g) MAIEEH;

(h) AZEE2EY Zen;
(1) ME" Edsmd;

(i) 244 BE 274-A544 29

(k) EAEEXFA i o 2g 29ke] FAE;

(1) 38 A22-FAS B8 AE-AFAste] AFAE; 2
=

[0334] EFFEel= HAFACIEE 7I& wokll Z 4ulAd Jdxu oW = [R. Tong & C. Cheng,
"Controlled Synthesis of FrEEAl-Polylactide Conjugates and Nanoconjugates," Bioconjugate Chem. 21:
111-121 (2010), & ol bz WIkg o] sfAlEo] Urt.

[0335] ZEZe|Feol= AFACNE GA| 7|& Fokol 2 d#A Adxr oAl PCT E5EY 370 No. WO
2003/070823 (Elmaleh &, £ ol 3z wWgd)el 7/fAE] Q).

m%MEP}%ﬂ%7Ef%%ﬂé%%ﬁﬁ3h1ﬂﬁmﬂ%%?%%%mNozmwwm%zwnwr%,%

ol Hz ®HE)ol MAFHS Uk, dFE B, trt FAT A
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[0337] HEZF2EAT] AFAEE vFESF No. 4,925,662 (Oguchi 5, & o] Hx
o] Ut}. o] AFACIEE 2R o=, ZFEE2LHIE T tod LEolngo]Es}
&3}o] A x3h},

[0338] ANEFZY~EQ ZEE ], o]E9 Xa@dA e #A
=37 No. 2012/0213854 (Fetzer, & 2wo] =z W&

[0339] 725 Edad A AFAE el n|ZEFHEL 7] No. 2011/0288023 (Kamei =, & &
Z W3kE)d A= Q).

ol
2
e

71 No. 2011/0268658 (Crawford %?,
T

w ool A2 WE)el AAEe ek, o FeMES Wi-, - £t Edfeel=g 2T F g
G5 W md FUChA (LU, EAZURL GG, Fel (8-m 2N (LY, EelsEahE

H EmE E g
(PCL), ZHTSARE (PD0), 2748, Boordans, B 7B4S T3 45 .
S

[0341] 22X =T EA & o AHE9 e AFANEE nFEFHEA T/ No. 2010/227831 (Saha &, & &

ol

[0342] &ldd AR2=-HA} F3dE ME-AFAt] AFACNEE w553 No. 8,236,319 (Chari &, &+

e

_60_



[0901]

[0902]

[0903]

[0904]

[0905]

[0906]

[0907]

SIHS31 10-2021-0100754

SRVl =t AFAEE HFES No. 8,039,273 (Jeffrey, & o Hx W

[0344] ThFs W75 2FE /b)) s A AlkEe] kol
ER R Ed Be #% 3]

A7) ske] thekst zo] s)ERokel] FAoln A4k, dF Hol, EBeIE =
gez mL geom=et wed 4 gtk He&rle 47 delolm, oY FEAl, Loln=
oMY, okadrd FEA, of

srefol =} e oAl 2 VEf B T2 g AZHAET W

e zt= Aog xR gr)t. o]58 3 [G. T. Hermanson, "Bioconjugate Techniques" (Academic Press,
San Diego, 1996), pp. 146-150, & Erdol] =z Wekg Jol 7hAlE o] Aok, Al=HQl 47]¢] jEgA L o] sk
ofn| At 71E -] AEgo gy AAsdE Fort. & Eo, AZHS A7l sl AEd A77F 1A sHA
A Z=HIQL 719 qhgAdo] ST, WA obw|nAl B AR EA ZEr xFo] )eiokdd FA| o]t
dF 5o, ddomEs 53] =& pH WA il S e-otn| w79} Zeolunr]e} w3 = 9T},
0}‘;‘ gefol= AA & ol ofu|=T]of WhEE ¢ Qlth. ERoMAE FRAlE d|&EUE onnEd S4 4
HE W S29 Boduzr] 2 il SH9 e-olnwr| e vhgd 5 vk, I §re] W ™A A ekE

B

o]
o G Al s-ohlnls) W Ao wed id, olsl WATAY ARA, o4

O|ZAoHH[O]E | o} ofxfol= | N-3|EFA|GAlolnE dAEHE, Exd SR, JdEAle|= | SAl#E, Ft
ZHYCE, ojuLo 2 HZE, 7}—2—?—‘—40]“]5, 4 EFES 5 £ v, olE2 ¥ [G.T. Hermanson
"Bioconjugate Techniques" (Academic Press, San Diego, 1996), pp. 137-146, ¥ o] 2z ®gH o 7|A]

5101 Utk olel Y3, ofx2TEHCIE 9 FFEHE 5 tERAYE S8 wEshe ow d#A
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+ A}, o]5& E& [G.T. Hermanson, "Bioconjugate Techniques" (Academic Press, San Diego,

W el Aol k. Rk ol o Ald H 2 ede] 3
of e J=EFAVG WEste Aom A FHA AokEo] EAEHH, o5 dEs wed FEET f=
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=, SUSH, dFAtels, SAIF, FHEHUYOE, 4ASA, ou|kd2HE, JtE2RTomE 9 FEET b
% F AT, HEVE gRopYE e 47 dfoln {FeA|, FHolv=, ofXgd, oladRYd FEA, of
AsAl B 71EF EE7)¢F Akl o whgete] &3t tedolmg AT k. FFERAV|E Holxd
Zb, folxolMd g3E, 7Zl2Rdueln|tE, FlExRueln|=e g ¢ Qi) JEFAV|E A FAlol=,
SA Y, FlERddoln|tE | N N'-t&Alolud JI2HY0E N-3|=EA&4lolnd F2RFado]E
LHeolE (e Hs)), ¢Zd TR, EE oliAodlelESt W £ k. dHslE " AETE
slegbd, Ax 9718 YAdske Al 2 tE 753U ofvlE wbE = Mannich 3 Sl o3| wkE-
g g Ak, TRl gkl Age 1 wke] wkEEo] VleEokdd FA|o|th. dfjgh shuA] H kgl #stAE #
3] [GT Hermanson, "Bioconjugate Techniques" (Academic Press, San Diego, 1996), & =o] =z
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() AFRAZ B48 Bl o-dWbsd 2Yafeelng 2t ATekEe] Ag;
() b RSl i Fh2rtaaiAlshe] g AR B AToFES] AL

(i) BAheool = A7 =el AToFRe] AL

(1) Zelm-AA AFAIEQ AorEe] Abg; 2

() A2 B8 AHe QTR A

[0348] = o], go] "AFokE e AANNA WMaAHo] MAE HE w19 FHoR HEbsH
FulE et SRS AT, 9 FAdelA, ATekEe Aed 24 shld Ex sHguiRael o3
AgE vhsh e AESY B4 HPETR ABE 5 Jb HETolth. web, go] "ATetEe ofsgom
Sebse AT B4 IRE ATAS g, ATHRE dARelA FaE W 2R, A
Aol A AT AEa (A e w24 o)A ARRael o8 B4 SHERZ A%y 5 A, ¥

w g 54 Rt TR

A%, ATHES 1 ATekEe] fEd HIFERG ANE B

2]
TT Efre=olA S, 24 AR Ee AANEY SHA F

fo w@

d [(H. Bundgard, Design of
rodrugs (Elsevier, Amsterdam, 1988), pp. 7-9, 21-24), ¥ wHhgo] =z wWgd]. ¥3 [T. Higuchi %,
"Pro-Drugs as Novel Delivery Systems," ACS Symposium Series, Vol. 14 % in E.B. Roche, ed.,

-

Bioreversible Carriers in Drug Design (American Pharmaceutical Association & Pergamon Press, 1987), +
Tl B 2 AN Bz WEE e dFgE #ete] =] vk, AFekEe] b= Al HASA

&2, RopghEe] vl AR pHelA e HAT Fo& 784 MY T3 2 =94 4 A, &3t
omNele] F44 AN, A BeAl okE gy ANS B 5 vk,
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% I

o} gol, Ay BB Avep
T

-

5 2]

st o F = 4 & AAetESE e WHeR

Prg dvgona Axd & vk ATeERe, Fd B4 gzl d7ekEol YA T8 A%

frel Sl=sAl, Al obvw B fte] WEREIIE YAE RS Auss ofsd Yo 4] s|=5A], opvw

e dEREZL 247 efAddEol e SES 5 5 dvh. drekEe] wAEAH dEs gns £
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x = EFEATERESAE 4 X 779 'a s 2 1-(LEATL
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[0351] o}7lA 2, d JhAlE 3Mgts e O 3gEe] oo 387lsd et 428 #A57E £%
ste A, ATGES O 43EVY FA YAE GOAY (GC)ETt=IdSAHE, 1-((C-Co) ) &= U 5 AT)

e, 1 E-1-((C-C DA S ADAE (C-C)TFATZ D SAIE | N(C-Co) A2 dopr g
A=, (CC)AFwY, a-ole(C-C)RThedl, ofglold 0 q-ovliold, Ei q-ofvwobd-a-o}
Mobdat ge slm ABAYeZA FHD 5 dow, o714 gY] zAze] —ojulwelarlE ARy L-
OFl Ak, P(0)(OM):, P(O)(O(C-Co)ebA), Bt Zelmal (@5ahe] anlopid Jele] S=ma78 AAR
A5 ol e SYsow Addr,

[0352] =t 7HAlEl Bt= e 1 ShetEl] oA ow S87bed FEH7E ofnl devlE e A, A

TR I o] Wel 4 AAE AW R-I7F2RY, RO-ZFERY, NRR'-7hER I g2 V]2 AT
=24 348 = dor, 74 R B R 44 SH4or ((CG)LE, GANERSE, Wdory, B

R-7b2Z0de Al a-ofm|iwold Ei WA a-obuliold-FA a-obu]iobd, CONCO)OY om o714 Vi
H, (CrCe)e = WA, COV)Y ola o714 Y (C-C) &Zolml ¥ & (0, FH2E A (02,

b 1 (C-C) A = Bie-Nor T]-N,N(C-Co) & obr =2zl C(Y)Y olx o]7]4 Y= H ®i= weo|n Y=

al
2 Nor T-NN(C=Co) o, REEen, ddd-1-9d E= dEdd-1-doltt.

[0353] AFeFE AlxH®le] ALgS F3 [T. Jarvinen %, "Design and Pharmaceutical Applications of
Prodrugs" inDrug Discoveryv_Handbook (S.C. Gad, ed., Wiley-Interscience, Hoboken, NJ, 2005), ch. 17,
pp. 733-796, & #Wdo] Hzx WEFE] JAH dut. o] HAEdE AFFEZA a4 U oxHZE9
Abgol AwEe] itk AFefE A tolME ARESh= Zlo] M=53] No. 7,879,896 (Allegretti &, i 27
of Fx WIkg)dl MAEe] rt. AFoFEdA FEe]=e] A8 £ [S. Prasad 5, "Delivering Multiple
Anticancer E}O]= as a Single Prodrug Using Lysyl-Lysine as a Facile Llnker,“ J. Peptide_Sci. 13:
458-467 (2007), + Lrgol]l Fx Wekg ol JHAIE vk, AFekERA FEZ 7]E ARESte A2 HE5S
No. 7,619,005 (Epstein &, i el Iz Wehg)ol 7HAlEe] vk, dAokE2A 7Hd 5349 AR
1553 No. 6,443,898 (Unger &, ¥ el Fx Wetg)ol 7HAH vk, Atstd -5 Aok AHE:
2 &3 [N. Nath et al., "JS-K, a Nitric Oxide-Releasing Prodrug, Modulates B-Catenin/TCF Signaling
in Leukemic Jurkat Cells: Evidence of an S-Nitrosylated Mechanism," Biochem. Pharmacol. 80: 1641-1649
(2010), & Zrgol x wekg ol HAlEe Ak, AFEAE A5 duld o-ddrbedt S]] =t
A AFFE] ALES HHESEYFN No. No. 2002/0155565 (Garin-Chesa 5, £ o] Iz Wig)d
MAE o] Qlrk. ofEsiAl e FhEupdsiA|oke] vk A ESQ] W ekEe] AMES @ [J.H. Lin & J.Y.H.
Lu, "Role of Pharmacokinetics and Metabolism in Drug Discovery and Development," Pharmacol. Rev. 4:
403-449 (1997), & &rgol Fx Wakg ol A= ok, FAbwmololE Ao EL A2 Mickled] v=
53] No. 8,101,661 (& el x Wehg)ol JHAH vk, ZEm-AlA AFAelES] AHES +3 [R.
Satchi et al., "PDEPT: Polymer-Directed Enzyme Prodrug Therapy," Br. J. Cancer 85: 1070-1076 (2001),
ooz Wik el AAAlEe]l v dEs A3t AeHs dekEe] AR 3 [S.H. van Rijt &
P.J. Sadler, "Current Applications and Future Potential for Bioinorganic Chemistry in the Development
of Anticancer Drugs," Drug Discov. Today 14: 1089-1097 (2009), ¥ @tgo] zx Wty ]ol] MAIEo] g},

A A%, tAl Azwe veow
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(g) 3=ZFAS-Hlo};
(h) ThAtEld
(i) ZHIAERRL;
(7)) d=2E4:
(k) == AsfAl; 2
(1) 2o FHEA ke Exoliv A A4,
[0355] thAl WA AsiAl w=53] No. 6,011,069 (Inomata %5, ¥ o] Fz Wag)ol AA=] 3l

[0356] EolAQ <oF= WA AdfAl7F 3 [T. Hideshima %, "The Proteasome Inhibitor PS-341 Inhibits
Growth, Induces Apoptosis, and Overcomes Drug Resistance in Human Multiple Myeloma Cells," Cancer Res.
61: 3071-3076 (2001), & Ivgel = W ]ld MA =] gl

[0357] Eo] @49 AeA AHeA= 3 [D. Leung et al.,"Discovering Potent and Selective Reversible
Inhibitors of Enzymes in Complex Proteomes," Nature Biotechnol. 21: 687-691 (2003), ¥ o] Iz H
st o A= 9l

[0358] &+ Asf+= &3 [N.M. Martin, "DNA Repair Inhibition and Cancer Therapy," J. Photochem.
Photobiol. B 63: 162-170 (2001), ¥ el zz= W] MA=EA 9l

olN
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29 AHE B OFoR ool dorRE Adus s A8A T v)ed ol sdE o o @4
w4 et

(a) AE3HA] kg 2=dAx}
(b) A EF}Sl;

(¢c) Hx7ol;

(d) X8g 3A;

(e) SHEJAIZ~ QW

() 32 8%,

(g) glRAy; 2

(h) RNA 7M.

[0360] A=t ¥ WHYPA= &3 [T.E.G.K. Murthy 5, "Biological Response Modifiers,"Int. J.
Pharmtech Res. 2: 2152-2160 (2010), & 2o =z W3k o MAI=o 9l

[0361] <tElAlA QW& oA F3 [B. Weiss 5, "Antisense RNA Gene Therapy for Studying and
Modulating Biological Processes," Cell. Mol. Life Sci. 55: 334-358 (1999), & whgo] =z wW3td ] 7
AlE] o] 9l

[0362] @lEAIYL oA F& [S. Pascolo, "RNA-Based Therapies" in Drug Discovery Handbook (S.C. Gad,
ed., Wiley-Interscience, Hoboken, NJ, 2005), ch.27, pp. 1273-1278, & w€tdo] Zx wW3te o] 7HAEo] ¢l
o

[0363] RNA ZHd& oA & [S. Pascolo, "RNA-Based Therapies" inDrug Discovery Handbook (S.C. Gad,
ed., Wiley-Interscience, Hoboken, NJ, 2005), ch.27, pp. 1278-1283, & wutHo] Zx wW3te o] 7fAEo] ¢l
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(g) #lBAe); 3

(h) RNA 7+,
[0366] = v& FAdelA, 7] iAol BEaW WA 2do] oF Ad A5, A=l WAy =4S Hdee
B oo]Foixl ForKFE MHH= A8A Hx Vs el WAl AN AR EdRe] Ex HolY)
(dysregulation)3} #ee oA Fofoll ek AMEL = glon olo FAEA &=

(a) =34 wkg x4l

(b) AE7F;

(c) HEIFL;

(d) A= A

(e) QrEIAlZ QW

(f) 2 a9
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[0367] A=ax WA do] A5& Aol WAl Tl g ARSIl A, A7 A58 A njAA <
d2= WuAF= (Avastin), 21S5AIY (Rituxan), EZF2FF5 (Herceptin), ¥ MSAIY (Erbitux)2el 7
AlEo] otE A58 FAY ¢ vk
[0368] 271 7Hde]l WAbs o SXlol ok A B, WAbs 88 S Ugo® o]Fojxl LoriE A
gu = xbs 8 XA BE lEd o lon od gk A] et

(a) HIAMARA A Z2shAl;
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(A HAMA B5- AsA;

(e) E]& 1ZA (thiol depleting agents);

() E&-z43A;
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(k) ZHAE
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[0370] WIXtxA ME #BFRFAE= A [C.C. Ling %5, "The Effect of Hypoxic Cell Sensitizers at
Different Irradiation Dose Rates," Radiation Res. 109: 396-406 (1987), ¥ o] =z Wgd o /A5
o] v}, HARA #AAEA|= 3 [T.S. Lawrence, "Radiation Sensitizers and Targeted Therapies,"
Oncology 17 (Suppl. 13) 23-28 (2003), ¥ Iwel] Zhx= W3hglol /frlse] gtk Akl BeA:s &3
[S.B. Vuyyuri &, "Evaluation of D-Methionine as a Novel Oral Radiation Protector for Prevention of
Mucositis," Clin. Cancer Res. 14: 2161-2170 (2008), ¥ Wrgo] -z =g o 7/MAE Ao}, FFA= &
3l [are described in R.R. Allison & C.H. Sibata, "Oncologic Photodynamic Therapy Photosensitizers: A
Clinical Review," Photodiagnosis Photodynamic_Ther. 7: 61-75 (2010), ¥ wre] Xz Wt o] 7HA = o
Jgrt. HARA B4 AsiA] 2 DNA S+ AdfAl= 3 (M. Hingorani %, "Evaluation of Repair of
Radiation-Induced DNA Damage Enhances Expression from Replication-Defective Adenoviral Vectors,"
Cancer Res. 68: 9771-9778 (2008), ¥ el = Wehg ol AAH Aot BE nzAl= £ [K.D. Held
5, "Postirradiation Sensitization of Mammalian Cells by the Thiol-Depleting Agent Dimethyl Fumarate,"
Radiation Res. 127: 75-80 (1991), ¥ el =z W]l /A= ok, a-mAgAE= 3 [AL.

Seynhaeve 5, "Tumor Necrosis Factor a Mediates Homogeneous Distribution of ]33 in Murine Melanoma
that Contributes to a Better Tumor Response," Cancer Res. 67: 9455-9462 (2007)]°l 7HAl= o] A
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) A, AR 4E dAES BeoR oFoln zo
ZRE AgEE WS B B4 JENese o

Qe e AN S slor) od 895

FE 4o

(d) FTFFAA T4 3HA;

(e) Alzrd FA=SY AsfAl;

(f) EGFR A3 f+=A1;

(g) & FJvpobA] C Al f=A;
(h) 2 3A C sFFEd 24

(i) jun s}skEx4do] A= E4;

() 3128 doldgebae] e 284,

[0372] &3] ADP-ElR. 2~ Z|H gAY AdAldl= Halgd (ABT-888), AG014699, °lyd}ty (BSI-201), 7I= X
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stEln}, E& [E.A. Comen & M. Robson, "Inhibition of Poly(ADP)-Ribose Polymerase as a Therapeutic
Strategy for Breast Cancer," Oncology 24: 55-62 (2010), ¥ wof Iz HEH o /A S I, a8
A R E4RE PEANMES & 4 9o 3 [ W.G. Toller %5, "Levosimendan, a New Inotropic
and Vasodilator Agent," Anesthesiology 104: 556-569 (2006), ¥ o Hzx Wk ]e] /fAIEo] lT).
EGFR A3l= &3 [G. Giaccone & J.A. Rodriguez, "EGFR Inhibitors: What Have We Learned from the
Treatment of Lung Cancer," Nat. Clin. Pract. Oncol. 11: 554-561 (2005), <+ wo] =z wlgd o 7|4
=ol gltl. @A s)olA ¢ Adl= H([H.C. Swannie & S.B. Kaye, "Protein Kinase C Inhibitors," Curr.
Oncol. Rep. 4: 37-46 (2002), & Ho| Fzx W ]ol] AAH vk, T2xEsbA C x4 w43
[AM. Martelli &, "¥*~Xinositide Signaling in Nuclei of Friend Cells: X*~3Xlipase C b
Downregulation Is Related to Cell Differentiation," Cancer Res. 54: 2536-2540 (1994), ¥ wo] =
wyete o] MAIEe] Ytt. Jun (53], c-Jun)9l 3pexde 53 [A. A. P. Zada 5, "Downregulation of c-
Jun Expression and Cell Cycle Regulatory Molecules in Acute Myeloid Leukemia Cells Upon (D44
Ligation," Oncogene 22: 2296-2308 (2003), & el Zx= w3 lol /HAI=H] vk, 284 /A4S #3 &
o gl 3aE fAAe 9&& & [B. Calabretta %5, "Altered Expression of Gl-Specific Genes in
Human Malignant Myeloid Cells," Proc. Natl. Acad. Sci. USA 83: 1495-1498 (1986), & wWgo]| Hx
wakg ol A=Y gtk 54 AAE s B2 VEGFS 982 H[A. Zielke &, "VEGF-Mediated
Angiogenesis of Human Pheochromocytomas Is Associated to Malignancy <& Inhibited by anti-VEGF
Antibodies in Experimental Tumors," Surgery 132: 1056-1063 (2002), ¥ %o 3z Hgtg o] 7fA = o] 9l
o ARA JNAE A% ZAoEAe cEUY HitERdeiAe A& 3 [J.A. Nilsson &, "Targeting
Ornithine Decarboxylase in Myc-Induced Lymphomagenesis Prevents Tumor Formation," Cancer Cell 7: 433-
444 (2005), & el Fx WIHE Il AMAEH Avk. A=A JHAE A TAHSEA FHFH (o JTL
+&d [C. Aghajanian &, "A Phase I Trial of the Novel Proteasome Inhibitor PS341 in Advanced Solid
Tumor Malignancies," Clin. Cancer Res. 8: 2505-2511 (2002), ¥ wtgo] =z Wetg o] HAlHo vk, X

24 JAE 3 FHo2Ae Jun DY HEgde EHA[MM. Caffarel 5, "JunD Is Involved in the

Antiproliferative Effect of Ag—Tetrahydrocannibinolcannibinol on Human Breast Cancer Cells," Oncogene
27: 5033-5044 (2008), & EHel Fx Wl A E Aok AwH HAE A FH 22| v-Jund] o
st FH([M. Gao 5, "Differential and Antagonistic Effects of v-Jun and c-Jun," Cancer Res. 56: 4229-
4235 (1996), & Eogell bz Wk lel sfA sl Aok, AwA JHAE A ;Ao mAe] Tuld F|tfolAl AC]
gge EF[P.C. Gordge %, "Elevation of Protein Kinase A and Protein Kinase C in Malignant as
Compared With Normal Breast Tissue," Eur. J. Cancer 12: 2120-2126 (1996), & Wwo] x wWad o 7]
Aol gttt X852 MAS 93 g owAe dzmaae 98-S EFH[E.K. Parkinson %5, "Telomerase as
a Novel % Potentially Selective Target for Cancer Chemotherapy," Ann. Med. 35: 466-475 (2003), ¥
ol x Wkl AAE] k. A5H AAE g AR | 2E dHopddeiA o a2 &3 [A.
Melnick & J.D. Licht, "Histone Deacetylases as Therapeutic Targets in Hematologic Malignancies," Curr.
Opin. Hematol. 9: 322-332 (2002), ¥ el Fzx Wekg ol /HAl=o] Urt.
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At e gdetE Eolvk. &8t AXE FA7E tols|emdeEEold, 7|Ex tad FoAY 23
T3 5 o} oo FAEA vk (i) 1.5 mg/m L 3.0 mg/m: (ii) 1.5 mg/m, 3.0 mg/m, 2 5.0
mg/mZ: (iii) 1.5 mg/mz, 3.0 mg/mz, 5.0 mg/mz, =2 10 mg/mZ: (iv)1.5 mg/mz, 3.0 mg/mz, 5.0 mg/mz, 10 mg/mz,
2 15 mg/mz; (v) 10 mg/mZJ (iv) 1.5 mg/mz, 3.0 mg/mz, 5.0 mg/mz, 10 mg/mz, 15 mg/mz, =2 20 mg/mz; (vi)
1.5 mg/mz, 3.0 mg/mz, 5.0 mg/mz, 10 mg/mz, 15 mg/mz, 20 mg/mz, 2 25 mg/mz; (vii) 1.5 mg/mz, 3.0 mg/mz,

5.0 mg/m, 10 mg/m’. 15 mg/m’. 20 mg/m, 25 mg/m, = 30 mg/m; 2 (viii) 1.5 mg/m, 3.0 mg/m, 5.0

mg/mZ, 10 mg/mZ, 15 mg/mQ, 20 mg/mQ, 25 mg/mQ, 30 mg/mQ, =2 40 mg/mQ. o]E W 2% o|AS ¥3l= F
AFEY E O 2 IAE Zhssith. IAE FEAe oo 2459 FHE AT & drh. og Fo
TES IE FoES XAk HHEA ol &xv= S84 Ho FHE xdE F Atk JEE AR AH
< F7E 23 5 o

[0442] o]3tell HAleE Eo] & EEE ¢S FAHeRE Aysitt. o] AAde A7y Ay 54E 93
ATEE Y B 2 o] He Tt oo gy AL oy

Iy Aed 54 e 54, 39, 2 gde AAw Ags Ave 37 19n =W

g) 2 ONGMT %A 91z GBM AEF T98G (A3 sh@)elA e tets|l=a22E]E (VAL-083) 2 B E=njo]
(TMZ) 9] &S YeEbd Edolth; /i MEFAA MGMT 2 dE (fRTo2A)e AES 7tg7e AgEE
S HAEFY EAS AFste ol e

=222 E 50 94 se-AR TEIIS Yl EHesA FofR-oE AlAH =

[0023] &= 12 MGMT &7 2o} Uzt GBM MEF SF188 (A1 #d), MGMT =73 <At GBM M|EF U251 (A2 =)

ol

[0024] = 2+ tjst

=5 YEMITH(ZZE 9 A 39 A5,

[0025] = 32 Tj¢tsl=mZElER 23] Alo]F Agld A dAAEREEH MRI 270 A7E Jepdth, H]
Qo r F74E FAL 88/ (confluent) GHo] FAAaHG oW, ojAlE HU} ojddoz BTt (5 27
27, T=0; 9= 27) =7, T= 64Y
gy e Al et FAF L Y&

PPN 01
Ak obxd AMANF T MK 23 HF o] AY x| 55 93
et 2 ZHetE| £ 0] ALE-

[0443] =9 T2 A=t 71 oAAHL o TF 5 o).

Tumors of the brain are among the most challenging malignancies to treat. AA A3k skxlo] =9 A&

(median survival) AlZH2 TP WEAEZE (GBS A5 < 671dolth. TFAIFAI(CNS) Hold g w71=] g4t

He FPls 22 5 g AUYe] S 7128 F AYEY 28 slold=A] gEHA

[0444] FHAHe] HAala
o gwlgtel, 1 B4

Ble grzaulolselAul 0 '-vE o d-DNA-H e E s gl (MGMT)o] 7]elek A
e o
FIZSAE=

A97h 1 oK A e Aem dEud odd e AFES 27

[0445] tIhBl =2l Be doj-x] P8 PA Bastel ¥ 2ho] FHHE JrE-Q-Fex ojusA N

DNA-FZ g Aotk Tletsl =R e E|Ee N-TFoldelA bl (interstrand) DNA 7biE dolid (L.
Institoris et al., "Absence of Cross-Resistance Between Two Alkylating Agents: BCNU vs. Bifunctional
Galactitol," Cancer Chemother. Pharmacol. 24: 311-313 (1989), & o] Fx wW3=E), o]Z< GBMdp A&
He oet dZsAY] Ay EdE EEE vyt Feld. AR EARA Y s Er AT EY §kE
3 [L. Nemeth et al., "Pharmacologic and Antitumor Effects of 1,2:5,6-Dianhydrogalactitol (NSC-
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132313)," Cancer Chemother. Rep. 56: 593-602 (1972), ¥ o] bz W o 7AE] g}, FAH <]
A dolgel o3ty TMZ 2 BONUC Hl&] A AV ddd AEE 2 /Mdd HA8S 2 AoE Byl
3 TMZ % BONU =b B9 tiots|E=xzdete| 57ke] waih-g = RAgts Aoz ded], & AsA=Zes &
HE BA X3 GBM BAEY A 5ol ttse2dgEEo] FAAeRE aivt AS5S Akl k. Tijbs| =
E2ZSEE2 FDA 9 EMAO 93] AAnE A 5& SHAFEREA FA" vl Ank. o] A AT 9std T
Srs| 2 242 E B2 GBS H|Z3g vkt oo dis] dFF &4E& 2t

[0446] A A Aol A, Hbs|=2d et 5 A2ob B Al GBM AEFok GBM 7] AlEolA 5 &S
zb= Ao R JSHAT. 53], v =24 EES AFTU MGMT @402 A% S 553 4 ).

[0447] YFAFRFE Dol JFH QA A dlelH e} F
B oayze-S BNl didt do o) g% AES s Hu @
& 5437 98 AR A ATFE JAEAT

[0448] T As+ 5442

WA (ONS) TN F39 Es g FEatel,
§ FFND)S FYsn FdZF 2D Fo] 24

O

rlo
i
&
12
2
Ll
e
(o
i)
L
(o
fr
2
jﬁ
rlr
»
o
(o
f
o
lo
=
o
rlr
rl
)
rN
o
o
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32
v

[0449] o] SlolAl, tlots|=mzrete|Se] A 27], WAls A8st Weste], 359 Ale]Z ok AwE
125 mg/me ¥ Fole wAs oW wEnT o &9l Ao® UEhdtt (R.T. Eagan et al.,

"Dianhydrogalactitol and Radiation Therapy. Treatment of Supratentorial Glioma," JAMA 241: 2046-2050
(1979), ¥ dbgof Az Whe).

O HElFold wEdEMNH kA (MGMD) 9] Hde HEZZvo]|=(TM) &= X =¥ GBM
aAjolde) Aze AR Asjsh ARFo] el iRl R AT AESH BAE A9 e WS} A
Feran AT TEe (5 1) gebd Ti-UA GBIelA E3HY & e Aol v

=
2
[\
=
S
=
oQ
~
5[\7
l
fol
m
2
2
o

[0451] @A ATolA, 339 Afo]Z Eote] 3 Fojeke 9 mg/m (FEE 1)

A1 339 Aol A Felzo] 120 mg/m Q) 57bX Fol® mBZESo] E-wd® AZF PAg flo] U4
2

>
£
i)

NGE wHTh WDelE obd Edeld Rk, REE 6 (33U FH FelF: 180 ng/m)ol tF F5o
Atk o ATl pAu mBEQ, MEE 7 (33U FH FOIF: 240 mg/n)e FLE Gol A FolF-A@ 54
(DLT: dose-limiting toxicity) $1o] Al=Hd Aeolty; 7 Ai= tdd 2 &% 5

2ot

[0452] o] AAdelA] B Ao W Ee vy gk (1) 9 WHO Ve 9P GBMSI Ao = x84
o% Hx Ad geldo] A ARAel Bx}, EE (ii) FF ¥ A eEoR v &S WY 23 HFF
A2, Hojm 3 W(one line)2 Mal X&m & HF o] g gxjo] oA, vl =2 dgEE] ok
, WA, okEsr F oaEy FAS Huksly] e AAE eZ-ghd b oF(arm) [AH/114 FolE-F57F
o] 7= NID B Ao 54 Folgdd =2d u7hA] 3 + 3 T4 571 tAlE o] &3ttt dxjol A &

H FolFe] Ul E2 4 EES 7 219 AH Ato]lF9] A|l1d, Al2d F A3del A Fodi). [14elA

, T NS AR 9§ MID (EE Ve A9 HA 1Y FAE)E FUHHQ @5 A FoEd Aol
g AAEA ¢gE 3 553 BE IFAES AAstY ol fugE W/Ew WAlE AE2ZE pe
o] glar WHpAIFET 2 TMZ F 7}H EFe iLEJ} Adglofol sl o5 AFoNA, e X3 VES &
3 Aotk (1) 3= 184 o]dolofok &), (2) 9A WHO IVe o4 GBUSl Aom zAgxoz Hx 7

. )

H(one line)d 3l A& F wFgo

Forslo] @al AWHOI AL, E EFE M YA
) 498 A Tk () QI B A2 AR B/
AU B AR o G ARE e Aol solok Ga, GA A B @, B A

gt (4) #2te] 7))
g o] T2 AAE oY
4 A (2) 7<1tﬂq o] S=u

ol

B (opRE®) RO HEEZROIE (Temodar ®) F 7H]
& Aol 125dolojoF drh. theE wjAl 7] A
EAE. ol ¢ho] ARHAL A SWvto R fAE A= 1y

do O Q@ AN fr o F_Yl 220 &orlr ot 4 oo
ot i
N

2F(leptomeningeal spread)?] F77F e, (3) HAx A7 (H0Y) A 60Y ool Fxr} 7H=2F 26 o]
(Zgotd@® dol¥) 2 ZagHA L2 A (prolifeprospan) 20 A EE o] do] e ul glg. (4) %X}ﬂ o] Aol
Hul kg XE5E H2 Aol gls. (5) FATE ¥ wlo]~kel MRI Aol A 8 A4S YER. (6) A7
AbolE 19| A11Y A Hd 14 ool AEZF P450 2 CYP3AS] e Al (FEAto}l | =, HEopal, o
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=2 HA4e ¥ GBS ek BM $HAE2 Al1Ade] HRER
ol =R = B AEgla & We AlQlstas BT Al2Ae] wupAFE A8 Aofeglty. o] FEo AT
of daf FAHL SE-ATFE dAEE JALEAT7] A% ddistE FolY AAES Lohdl= Aolvk. 23t
Aol go] Ay A T4 AVIE SAstL A V17 W AAE AEA] Y S £24E dabsel dst
o= ATE TUSHARE, & AlolE 1 A2 MID Z24& fs) AR, of AAlM=, =¥ FF o=
Aal, At ol2e HE A H7belr= BE7bsstt. $F A7 RANO 7]l 2AA ARk St
Brrett. 27] S ECA oy gk (AW bgst e FEA whe) S yEhd 299 SES Atk W
gl et R Qs A4S SHS] A7bA 28 AtolE (84 F) el HU vk A JidE 9 AFE o

etk @A, SEE 6 (30 mg/m)e] FA 29 F 19 Liol2e Az F rRd 23S vl 1%
z 3

g ol ok, olE o] HolE = A& AT ES] AL HALS SIS

[0454] &= 1& MGMT &7 2o} Izt GBM MEF SF188 (A1 #d), MGMT =73 <AZF GBM A|EF U251 (A2 of
) 2 OMGNT 4 <IZF GBM AZEF T98G (A3 sid)elA o] tietsl=mzetelE (VAL-083) 3 HEE=nlo]=
(Tiz)e] $AE e =relth; AM AZFA NAT 2 98 (arozd)el 452 71ere woees
& AEFe 4L AT Eol vehhan.

[0455] Ujetsl=2ZetEl &2 GBM A2 SF188, U251, B T98GolA & A4S oAlsh=d glo] TMZH §-
TR, MGMTSF &Ado] Fadrh (&= 1). Y=z E 52 3 4174 T (neurosphere) 473 FAlo A &
Z7|AE(BT74, GBM4 B GBM8) O] 8782 80-100%7H4 Alstion, Ad#Ql At A4 &7 Aol A=
HA a73= Yedlot (K. Hu et al., "VALO83, a Novel N7 Alkylating Agent, Surpasses Temozolomide
Activity and Inhibits Cancer Stem Cells Providing a New Potential Treatment Option for Glioblastoma
Multiforme," Cancer Res. 72(8) Suppl. 1: 1538 (2012),% wto] 2=z W),

[0456] of&st 4 A} Fojef-o]4 AAl =F2 uehda 12 Ak &L 94 vr)E 2 Aoz u

2

2

Ebdth: 20 mg/mloﬂ/ﬂgl B Ces 266 ng/ml (0.18 g/mL == ~1.8 pulM)olth. ZZE 6 (30 mg/m )¢ <F&dh

B A9 o gk, eEwe] LCUSNS B ek @ uge 4ERANE o1§% o4 94 AT
(R.T. Eagan et al., "Clinical and Pharmacologic Evaluation of Split-Dose Intermittent Therapy with
Dianhydrogalactitol," Cancer Treat. Rep.66: 283-287 (1982), & o] =z W H) 3-4v) ¢ & F

F(60-72 mg/m)S AU FPSA 1.9 WA 5.6 pg/ml W) Gt BOIHL, FE-AZ FHe AR A

Hol A 2AD A} FAE vo]d AF WA (bi-exponential) Aok, oFsshe Ay olar A 7w
olElet® dXR|ele] @ A|PelA AFAFOR AFFo ARE & F AeS AT AlgHg AT 4
I FFE 4, 5 F 64 ol uM FE9 Uds|=RZAgE]| o] v AABUF AEF A aFH Fe
2 YEgt (& 1o Z=A1E vt Z25). E 28 FAF-EA AIAE =ES UEETRE| =2 A E E9
Y sE-AIE Z229YS BAg Aoty (ZSE 9 Har 3o didA})
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=l

BItE StAto| O| K=, HZot foliAte] (SAE), FO{E-Hot =& (DLT) &

[

Eo g
zof o n o|X X2 DLT SAE S g
GBM 8 RPN ots 28 (=6) | FH =25%
/XRT/TMZ/BEV ol o= g} PR ((11)) SD
A=
(n=2)*
6** T2 FHof e None (n=5) MM =17%
SD (1)

O EXOIA 3 AtEfl; *F e MAT (2 2ME HYS 3); SUT (1), " TAH | FAHsaH

M

[1331]

[1332] [0457] % 2% Y& X 5A 9 vwg fAs| =24 E2 JAH d4 dlo]E (historical clinical data)Z

Historical Clinical Data with Dianhydrogalactitol Support the Potential for

Comparable or Enhanced Survival Similar to Standard Chemotherapy with an

Improved Safety Profile in the Treatment of GBM

GBM z}2ta ¥ | CIQtS|=E2H2ElE | HEZEZ00|E Fl2 2 AE|
(Eagan (1979)) (Stupp (2005)) (BCNU)
=& 0.S. (XRT 67 =< 58 =< 40-50 =<
+ 3f%h)
DLT IOl SR i Ol SHA &4 ol SHA
= "1 = "171 71 = ~171 71
Nadir 18-21 2128 & 21-35 &
== Within 7-8 & Within 14 & 42-56 &
B g 7|E None TE PO Mz, | o 7E 797,
M2zt = SoE, ABYE | Hw A,
(>2%)
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[1334] [0458] Table 29 #HAHYHAAEL o3 v} "Eagan (1979)"e 3 [R.T. Eagan et al.,
"Dianhydrogalactitol and Radiation Therapy. Treatment of Supratentorial Glioma," JAMA 241: 2046-2050
(1979)1; "Stupp (2005)" &3 [R. Stupp et al., "Radiotherapy Plus Concomitant and Adjuvant

Temozolomide for Glioblastoma," New. Engl. J. Med. 352: 987-996 (2005)]< el & &3 2% B dd
o = HFHIY.
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