wo 2017/048069 A1 I} 1] A1 000 O YA A

) 53 EY 5‘-94‘\"11 3o FAE FAEd

AL A A >
9) AA= A4 TE7) T ‘OO0 0O RO A0
AT ; R
10) FAF/NHE
@3) FAFANY é
9] 3 o] WO 2017/048069 A1
2017 39 23 ¢ (23.03.2017) WIPO | PCT
(51) FASIEF: 7% YAl YALET FEE 114,507 F 1403 5,
CO7D 405/04 (2006.01)  AG6IK 31/4155 (2006.01) Gyeonggi-do (KR).
CO7D 403/04 (2006.01)  AG6IK 31/415 (2006.01) . . .
74) th&Q: £% (SON, Min); 06302 A1 2-A] 77 kA A
C07D 409/04 (2006.01) 9 21636 @(%%111—5—12/\}!%i, siul (KOR)E.[ 0
@21 FASYLES.: PCT/KR2016/010363 @) AAR (IEe TAF = B e mE ERe
(22) FAELY: 2016 51 9 ¥ 13 ¥ (13.09.2016) Ul dEle B3 E $3199): AR, AG, AL, AM, AO,
] AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
(25 &4 Aol CA. CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
26) EANA. &0 DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
. HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KW,
@¢0) FAERR: KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
10-2015-0130335 2015 99 15 U (15.09.2015) KR MK, MN, MW. MX. MY, MZ. NA, NG, NL NO, NZ, OM.
) 99 o B gAY a AHHE (EWHA UNI- PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
VERSITY - INDUSTRY COLLABORATION FOUND- SD, SE, 5G, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
ATION) [KMKR], 03760 }\1 %/\] }\1 ]:H _1‘__—,':? o] :;ﬂ_oq EH 7é TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
32, Seoul (KR). 84 AR (4= TAV} YT &, /M5 BE FFHeo
(72) E4A: AYF (KWON, Young Joo); 10419 37| = T Siul wee] HES $3he): ARIPO (BW, GH, GM,

UA dAET FER 114, 507 F 1403 F, Gyeong-
gi-do (KR). Ergte o] oI ¢ RE]Z (RAHMAN, A. F.
M. Motiur); 11451 2| ot= ZAL9-= o) 5 kgl &)
ok} 3} 3} Riyadh (SA). FH) ok = o o] (KADIL Ad-
nan A.); 11451 2] ok= AR of ohul ofohof 8 oF3}
5} 7}, Riyadh (SA). Y93k (NA, Young Hwa); 10419 7

KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG,
ZM, ZW), -2 Al o} (AM, AZ, BY, KG, KZ, RU, TJ,
T™), %4 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR),

[CHS 3B A%

(54) Title: NOVEL PYRAZOLINE DERIVATIVE AND USE THEREOF

(34

e By A netEe M % olel 8%
s OzN- Té> (57) Abstract: The present invention relates to: a novel pyrazoline de-
0-1 O“gm rivative compound; a pharmaceutically acceptable salt thereof; and a
N\N>= 0 _ N-N 0 pharmaceutical composition for preventing or treating cancer and a
4 ™ VN { Nk N food composition for preventing or alleviating cancer, both composi-
e i o R TR )\N o tions containing, as an active ingredient, the pyrazoline derivative
1) 5a ? 2) 5b compound or the pharmaceutically acceptable salt therecof. The
Y o~ pyrazoline derivative compound represented by chemical formula 1, of
: /‘ L the present invention, or the pharmaceutically acceptable salt thereof
Ny Y inhibits the activity of topoisomerase II and/or HER2, thereby being
< _ > J:‘_ usable in the prevention or treatment of cancer and applicable to the
- jNh‘lpo . J,NN 0 treatment of cancer exhibiti.n.g resistance to Herceptin, which is an
l/\_ ;7 NN a-_J \,)\ﬂ/\l agent for treating HER2-positive cancer.
1 -
ysc 0k nsg > OCHs (G7) 8YA: L & AR R A 398, o9 o
. - S0 HEebew o, L 47 e fuA 53 me
S o ) oe] et o & ar1Ee Y& FAYROE EEHE, g
M- S oY EE AR g ko 2B Y ool oY EE AN AFE
o A 2 go] w3 Aot & wrde) Fata 1% wAHE: 9HE
w TSN L7 YN A FEA SRR B oo FAHO R LT F& EX
- - N Ay, o] m #hA] I, HER2 i E the] 84& A g o2R oref o
55 6) 5 W A2 F88H A AMEE ¢ glom, g HER2 ¥4 ¢
_ o] A 54191 & AE (Herceptin)oll HAS Ve = ¢Fe] A 5.9
N =\ = 495k 2= 9
(‘«)\/ é\// <\ _{/’ Z‘IO% T (}j\)\‘jl'
N\ //’\L"}IB-_.O N /,\L_N bo N\ /N“N'&.»O
- ’I\ ,/;»1 A i ° I 4{\” «/\“[O Cl //‘ ;:] } </)\|| (0\
Ly e/ w/
7) 59 8) 5h 9) 5i



WO 2017/048069 A1 |IIWANL 00T 000N A AR

ATHe BA 718 g Ao Fjoln, EAAME
Aaste 49 2ol #Heto] B T (14
F0: 48.2(h))

T A AR A oF TA (2 9F Al 21 2(3)) WA S DT F51ET ) (73 5.2(2)

OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,KM, __
ML, MR, NE, SN, TD, TG).



[1]

[2]

[3]

[4]

[5]

WO 2017/048069 PCT/KR2016/010363

I - o]
H e © [=:
FEAWOR Tz, o] ol iz ARG o4 2B 2 o] oy
A A E 2B B Ao,

3 LA g E 1 glov), Bl % e ARy
shibol ek, srelnh Tt el oAl 54 BAAARS A A 0w o7 sho]
AHof S S U I, - B Ahe 4 2 sk kel QlolA aeHAl o
7] Folol lste] WA ol 713 EA ol YoM 5 faAe] EAvol
Ageel whek e A9l A R RS Hehlis o] Aek ol @ EAE L
SR 5 Qi FoA o] A4 LTH I Q= Agolm, FA o B
WS R 5 9w GobAl el Fad EH Frhea olv.
GAEE of 2] el HEto| =4 2R 5 S Aty ojed s2rEL

AWl 3= R A E AF=ahe] A E ] A QL A oF Aol ol g
A3t FE o] 9l = Q1A T A M 32 A 491 AH(epidermal growth factor; EGF) 7k
Yo koA glow, Aol A% 4414 84 EGFR)E Tk et
gl A ¥4 ¥] 3= HER(human epidermal growth factor receptor) 3 & €] 52|
si}o]th HER 9 ¥ ¢] 3= EGFR, HER2, HER3 ! HER4 = 1A ¥ =, ¢HA| 32
23 BE g A5 R, o] ol HER23= ¢, WAk, w9, A9, A4k
2ok, A, WS 5ol drsbAtel A Frpdd o] glo, ko] ik, 9
7o

2 A o] of| &2 = Ao 2 ¢ A A th(Ellina MI et al., Biochem Biophys Acta.,
2014, 1840, 2651-61).

ghH, E ol A eh A= DNA S # 5 3F 7H7 (overwinding) Ho+= &
7] (underwinding) S Z43h= B4R, AAL L HA] Aol 9lojA
o] FUA 22l A& 93| = A A (interwinded nature)®l] 7]¢15F= 44
ol (topological hurdle)E 3l A 3F= 5 2.8 1A} 5 3hrfo|t). ehx] 5o 14
A&l ojA, B o] EXolAan Ao AAE T a5 YT
EXolAMetAE B A5t thFe A & kst r] g A7 X e

.



WO 2017/048069 PCT/KR2016/010363

[6]
[7]

[8]

[9]
[10]

[11]

[12]

[13]

[14]

[15]
[16]

Asfsto] ohol o = X i AHE AT 5 = AEA SEE S LE]
el oo A7 Aot A e v ek fr A Seteo] B Al

A7 BA s dAs] AR el FERA, L EE - sh] Beha 12
= CR= R i

A7) Al A,
ne 1 i 20] a1
X+ B, Aba, HAE 807 o] Foj 3l o m R E A H Ll
&
==

R, L Roiz FASAL Aolshn, 247 g4 0 52,
A



WO 2017/048069 PCT/KR2016/010363

[21]

[22]

[23]

[24]

[25]
[26]

[27]
[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

o o 7] o R ] A e L,
Ry Ci-Cyy B Bl 2ol 2 o] 31, 47] Ry& U ER 2 X\ 9hs] AL} X )4 ¢ & 4

o)
DA

371 R 2 RAZ FASIY ol & 5 Qom, A 2o R s, @2,

C-C & FA B UERY 5 9ok FAH 2 =%

Aolad = Qo Az =gdAH o 40 HE
WO PAA O R, AT RS o, BRE ER W 5AY S Qo 47 Rz

T ERE WEAEEUERY 59

27 gakA] 12 BAIEE S ES 8] SR EE o Fo] Xl el A
AEE = e Ed 5
1))
Fe-2-A(5-@- M5 A 2 d)-3-21 4 -4,5-t] 5} o] = 2-1H-5] 2} &-1- ) ¥ E} +=[Furan

-2-y1(5-(4-methoxyphenyl)-3-phenyl-4,5-dihydro- 1H-pyrazol-1 —yl)methanone]

2)
(3-2-71 5 A 9 W)-5-(4- 1 E 2 5] )-4,5-0] o] = =109 2} % 1-9) (- U E 2 F
2-2-) v E} 7= [(3-(2-Methoxyphenyl)-5-(4-nitrophenyl)-4,5 —dlhydro— 1H-pyrazol-1-yl
)(5-nitrofuran-2-yl)methanone]

3)
W Z[d]E] oFE-2-A (5-(4-H F A 9] 2)-3-9] -4,5-1] 8 o] = 2-1H-9] 2 - 1-L) ]
B} +=[Benzo[d]thiazol-2-yl(5-(4-methoxyphenyl)-3-phenyl-4,5-dihydro- 1H—pyraz01— 1-
yl)methanone]

4)
W2 [d]E] o} % 2- A (3-(4-F 22 A H)-5-(4- M 5 A 2 d)-4,5-T] 8o = 2 1H- 7 &}
Z-1-¢) | E}F +=[Benzo[d]thiazol-2-yl(3-(4-chlorophenyl)-5-(4-methoxyphenyl)-4,5-di
hydro-1H-pyrazol-1-yl)methanone]

5)
(5-(4-W| E A 3 )-3-3 2 -4,5-v] o] = 2 1H-3) 2} - 1- )3 ] ©-4- )y BF = (
5-(4-Methoxyphenyl)-3-phenyl-4,5-dihydro-1H-pyrazol-1 —yl)(pyridin—4—yl)methanone]

6)
(3-2-H1 A 3 )-5-(4-H E 2 30 d)-4,5-t] sfo] = 2-1H-I] eh<5-1-¢)(¥] 2] | -4-
<)y B} +=[(3-(2-Methoxyphenyl)-5-(4-nitrophenyl)-4,5-dihydro- lH—pyrazol— L-yD)(pyr
idin-4-yl)methanone]

7)



1-H(EFE-2-) | EL

PCT/KR2016/010363

=
=

Sho| = 2-1H-9] 2h&-1-Y)H| e}

+=[Furan-2-yl(5-(furan-2-yl)-3-(4-methoxyphenyl)-4,5-dihydro- 1H-pyrazol- 1-yl)meth

anone]
8)

5

3fo] = R-1H-3 2hE-1-)(3] 2] | -4- 2y

E}+=[(3-(4-Chlorophenyl)-5-(furan-2-yl)-4,5-dihydro-1H-pyrazol-1-yl)(pyridin-4-yl)m

ethanone]

alo] = & _1H-9] 2}

+[(3-(4-Chlorophenyl)-5-(furan-2-y1)-4,5-dihydro- 1 H-pyrazol-1-yl)(furan-2-yl)metha

none]
9

[}

Al ¥ d)-4,5-T

E

=

glo] AL

1
"ol &t FhA}ell A vl

ko)
-

-2-U)-3-(4-H]

SEEERS

2] 2k(free acid)el] <] 3f

3
od
“

1

ko)
-

T

[¢]

1

ko)
-

H-2-A (5

T

[¢]

GB-@G-Z 223 Y)-5-(FT-2-9)-4,5-]
GB-@G-Z 223 Y)-5-(FT-2-9)-4,5-]

AFEE = 98 A
o] el 71%

%L‘_
&&7F
7F

WO 2017/048069
<

[36]
[37]
[38]

oy

ol

Q. 3)
=

A8

2

[e)

=

At

[e)

=

u} = Ak(fumaric acid), THE =

=2 1] 2Ak(propionic acid), -1 2 H(citric acid), 4l 2H(lactic acid),

s T

F Qo 2ol EAL W ¢l 4k (maleic acid),

}

o] Mg, ol g, obAlE =

-

F(gluconic acid),

2z
=
1l

Ak, 8 2 =3} 4 4Hhydroiodic acid)

or

5

=

p=1
7]
EER
‘E—j‘/\
=
T

E

=2,
35| A

T

T .

T

of] A

3, 471 A

=

(glycollic acid), &

T3 771 &,

}

-

A

=
3o, o]

=
= FEF =K glutaric acid), & F 5 & 4H(glucuronic acid), O} =32 E 4}

ol frel 4t o s

Ay

L
=

A~
T

[41]

ol
BR
r
it

To-

3

ojo

[42]

%l-

F 4

[e]

OFA
=)

Aol Al

T .

}L

ks)

A| 2



WO 2017/048069 PCT/KR2016/010363

[43]

[44]
[45]

[50]
[51]

[52]
[53]

oluit}, g o] o] ) S5H= 24l L)
g (e, AT gAA A g 5

s
B
E
iy
ic)
i
s
B
o

xS
2

A7) 3hera] 19] 313 9] ofshA o 7§18 Thsd 2, d] A A H A o=
gk, 3lehA] 19] st e AT = A = V14 719l g ¥kt
dE 50, A o2 5§ Ve FoRE I EFAVY UER, Aa B

™ I e T A, Y
S| 2B RS, A, A A, 1A, A AR, o) A Q1A
olAlH o] E, ssAlHl o] E, A|Edo] E, EYolE,

H gk Z o] E(H A H o] E) W p-FFA= X Yo E(EAH O E) F Fol
Rom, & Aol G G AxUHE Foto] Alxd 5 3

{

R s T P
Y ol Tahd 5 9la, obvl w7l o] e okt a o 5§ b d g oms
z A [e)

O

2otk FEl A, 2 02 b stel A ZE f A 9 sho]l mekA =
FEAE HEAT = GAE et 8hoh] 12 EA Y d S f 249
A e ATt FAHer, 47] 242 F5A 9} sho] = A = f 54 9
Ahg Ahg EahehE dEgvlol 7] g =S EEkal 10 WA 24A13E St
sl A ek A7) Ao R WS AME S = gl o o]
A A =k B3, Y] RSl E s ol d e o] 82 ¢ Jlen, o]
A g #] Sgi=t

-3-(Claisen-Schmidt reaction)<-

H
971% Tahohiz FFg)

A7 22 F A e, Febold-gr E
Ea oP A E = Al R RS oheE g
Shol A wkgAIA Az S Qlek w3, 4] 8
FQH 0 TS W FE 2R P o

=%} & (hydrazine hydrate)& &8l 2713}

by o s8] 12 A ¥ = e E O] Az WY o Z, A1 A
|3 @A iz o)l E e 23S FUHE X3 5 ok A A Az,

A, R AA G A= d A A A E S A g

(e}



WO 2017/048069 PCT/KR2016/010363

6

[54]

[55] I shuo] R A, L S A7) 3ehA] 12 A Y= v ebEd A
shetE, = ol o] ofst A o = 58 T e fle RO R LTEhE oo
ol IE= A5 g oA 2AAES AT AN R, AV 2=
E ¥ o] A~ A 11, HER2(human epidermal growth factor receptor 2) 1= & t}2]
A& A8l ek slo] 53 o)t

[56]

[57] B whg o A 8o "E X o] A~ A "= DNA Q] 353 7 (overwinding) =

g ZH (underwinding) & 243 E B4R, AAF L HA Ao oA 244
ZF ol (topological hurdle)E 8l 28} & 2.8 12} = &}to| T DNAS] 771
A= ol YAz 2 93]+ A A (interwinded nature)©l] 7] €13t}
71, DNA 54 774 & QF DNA= 5 A 3 = (replication fork) ol A 35} 7]
T} o) e g g 7k o] A ek A] AL ol dvbaA o) 2 & e
HilH 0 % DNA A & T9A 71 th o] & FAReE A4 ARG A o A &=
Aol 5= Q). o] &} -2 o] T} el 98l of 7] ¥ = Al E 5]
5} o] EJOV\‘H A= A7 3= o] 7 DNAC 2 3sho] DNA <
1A A S Aykdit). o] 8] %t 74 W(intermediate break)= DNAE Z o X =5
5} o] erzq/] nlx| o Al DNA 242 thA] &3l Xt
[58] ExolAmeA= A1 3 A2g o2 FFE-H ) EX o] A kA I(Top D
Grbe Adk 1 A 93 A A (supercoiled chromosome)2] DNA
o] S (duplex) o] A 7hete] AA RS s, E ol A gholA| 1(Top
I+ Mg (II) &} ATPE A~ 5.519] DNA 5 7153 22} DNA 7o) vk ] +=
077k 2ol &] A= 5 2= DNA £4-2 943} A|7]= 988 o) A 59
A Aol oA, WS ofEo] EXolAm A o] A& TEll a5
WER Y EF ol A b A E EA o= ke A E dstr] 9 g At
2P =51 Qo EF ol ebA A &A= 4 o) upef Ex oA gholA|
5 (poison)Z} Top I W S A Al &2 15 3L ¥ T B o] efolA] & HA7Hs
5313 (cleavable complex)' & & X LA A 02 A ¥ E X o] 4 A-DNA
A& <t sleb= 3ht= =, Ak DNA 71 A2 3Hs A5t ¢ shA|
2 Zek%l DNA F41& gttt EX o] v ebA| £ vl o Al A 2.4
EXol A A 7] 5ol 2H-g3t= &zl gokAl & o] #] 8 XH(irinotecan),
E ¥ "] 7H(topotecan) E 7 & B 2] (camptothecin)©| ] 31, 54 FH] 2] (doxorubicin)
2 o E X A| E(etoposide) = EXO| AH A IE 4 02 3= A= A
Jomn, oled  EXo|Aaw A 45 AT 5 & shghEo] dE A

A

MHH

£

N

ro Ao
1

|

_I}E_l
Fu:'

[59]
[60] v wgol| A &o] "HER2" Fr31 A= Al o] 2], &4, =58 =48
E] 24 7oAl &4 & 2hi= HER2 @2 & A1ty HER2 W 2 & Al 24



WO 2017/048069 PCT/KR2016/010363

[61]
[62]

[63]
[64]

[65]

[66]
[67]

7

Aol 78A 7T E st Al e SR ofs) 2 shE Al ] A 0
T EE H3shs s vk HER # 2= 47) 9] =8 A ] G A
&AL 428 A (EGFR), HER2, HER3 X HER4E -4 ¥, th-2 =8 A| 5 %
OJFAE Pt EE N E FHEe] HAEEhE 4R HE AT Y]
HER s & e]<= 25 ShA| 2 23} ke ¥ of §lo, 53] HER2+= + 4,

s, sk Abg s, HAs, Ak et oo shskatell A

A= o] AL, Al Rolell ol sl HER2 5784 7k 74 <) A 4k=] o]

7F FAEHA T4 ehE Ao s Bardl vl gl 53], 3 el ¥ HER2:=

e} = FHeM L EF R ol Fol B E FA sk o

7

B4 2 ot
ok
X
o

)
i

o
3 A
A 7] = A o2 LA )l HER2 Wy A of 1&g
= 3] 4] ¥l(Herceptin), E] H B (Tykerb) & °] &2 A
T GE BF gekd ¥l HER2WHS ER o2 S A S frsto g
¥ I3 of| F7F FA &> Ao E g A A

>
mtm
MUt §O ofy

2,

Ot
-

rO 0 A mo M ono Horp

S ojo m do L2 8 op

o> o 2 K opR o2
X

: HENO V\Uﬁ‘r?ﬂ o JX}% S A A
el A A sko] fAlskar 9lo], v LP?J ] A ¢] HER2 7+ =

E X o] A~ A la 5-F(amplification) 2 2} Al (deletion)2] ©]/d-(abnormality)
A A A o2 AT} uebA, B ]/‘Uia]r;ﬂ | 1 2 HER2E & A|

B0 R s B o] BB S ve) $5a o] E A2 F s
1AL % ol

g of FAA QI A Aol of] wp 2 X 3] o] F el uhel A EQ] zfoi=
Rot, FAHE gt v f5A 3 ES EXo|amEA I
HCT15(¢17F HER2 %Al 2739t
) /HE = T47D(R1 7F HER2 &4
i“ﬂﬁ}oﬂv}(*‘*l o 2 3 3).
| A EW” °©] HER2

N
:("}L_t‘
2, -1N i?l
o o
PR
5 g
oy
~ o
=
)

[\
o 2

o,
o, U;‘Z
o ==
g
5 N

x

L
é
=
o
e
kd
it
oX,
o
L
o oo
nE
oo fE o H;\

w9 go moj o) g B owbrg o] A Bo] o & ko] kAl 2t )
At AAANTNAY A A7 = e A E ulshaL, A mrdd 2 dg e
23E i U ol 5 A A 5= B dAE



KR2
016/010363

WO
2017/048069

2 A =
Lo o o o
0u_
mo%wo = o W
i = P oW
%@% NJZATMEMH oW N
o _/_ﬂHAA N - EE;OL
o B ﬂ#a%ﬁm%ﬁ =< = WE% :
ledl ]Jma Eabtﬂ ,ie#mx }]ﬂ,dl.&
o W i S ,ETEE ,Eﬂnﬂﬂ_%ﬁlo X1r1_m M#EE ~a
ATEO ma_oll ]Eeﬂ o#LEo_o_woLA = T .
- o o X 1glbzﬂ g =V
m o8 8 %xﬁo}c@uﬁmwr%ﬂgxﬁﬂ%ﬁ R ovﬁeor ol
o g EE B ook 3 4w i T e T i O
]1..2 e ‘mloo Xi i ﬂHL. X\ﬂ il —_ 7E .,7E
’ HoRdl Aoﬁoo - o E:.L?Ao o AHT XJE E._ﬂd X
2R Eomﬂudrﬂ%ﬁ ,aEAPﬂ,ﬂﬂon = aﬁ@@uiwﬂ. x X
W T b T X i § i E Px B s ®h oL o Lk
Emun,? ﬂgoﬂwxru]%ie#mo%%ulLOt T~ S B m R _Eo#vi
Bl mief_g_qm,_ P F ﬂa%ﬂe - oW LB X %m?ﬁo
o X0 X g oy B TR T W T o i) G < Bl oo g ot A o
ﬂﬂﬁa‘oﬁ ﬂim m%ﬂ;mad%goﬂ,c.ﬂoﬂﬂ ﬂd.dl.go o T e 7%@@.
_ﬂpmﬂwr @ﬂhé%ﬂ@@ﬁiﬂﬁﬂcmﬂ aalmMﬂo%aemﬂwTu, gogoouer
EL Ay %1A%%§€@M%ELQ w MW#WE%%%ﬂ TrE R
= N 5 O oo g g s R ey Q . = " o o e T = X oup ] &m o mw 6 CICS
= m X Mll__oef?éh Y ,aﬁugmw] ﬂo%ﬂ,aﬂ%ﬂA@ _Eﬁmwﬂo
%muiﬂ Aﬂigimzﬁmﬂﬂﬂ,@@% ov%_gwﬁ7VQQ ﬂﬂ_}ﬁﬂ
7o Tho mﬂﬁudcﬁﬁ}ﬂxi;oAﬂ%Hz - ﬂ,ﬂvlﬁ,ﬂoﬁ'ﬂ,umo751, W 10 wH
e wgﬂyﬁ¢%%ﬂf%%uﬂw hﬂﬂ%%%gmw FTRTE
Lt ) o= o b G ce,t7 T r 41ﬂ ; o 4
Mmuﬂoﬁ yﬂiﬂ%ﬂzufmﬁgéﬁ%p&aﬁé %M%%é@&rﬂov m#mﬂﬂaﬁmo
_Lmﬁyuzﬂ Ugﬂﬂhugimﬂ ,anoﬂ%ﬁ,ﬁ W%ﬂﬂ%% R T wo%ﬂ%ﬂ
Lo R m g = B0 ~ "X = ﬂ,u,zt B 7Ed|ix o i
DZ_lw_f ~° ~ ~ —_ O_HXXX:.LL ch H ‘I,IJLOﬂ o~ ZT_
o & w8 ﬂn_iﬁﬂiéAZo X7 ali dl.ﬂu%ﬂ_ _EoEA ]
,moﬁwk& N ,Mo,lﬂaﬂﬂliﬂugotcxi} ﬂo]L],%1mATﬂuaﬂ o_uﬂL]Tm.ﬂ
mEL,o_umwo Mﬂﬂdlwﬂ;% ,Lle#.eﬁﬁﬁoéaﬂ_cATﬂ _ﬂuﬂﬂNﬂNﬂELo J_ﬂﬂ _E‘X&o%
o 4 %350111,L3,1 Lﬁ@ﬂ@+%e,qi o b =
s 4 = 4 oo T ,@ﬂu_xﬂé 4 o LB LS LﬂzoOv :
) %@l;%%g,ﬂggﬁﬂgm &ﬂuoﬂ£a%xwo}¢§@iﬁﬁ
o uﬁmvmd.ﬁapémonéaﬁo ,a§ﬂﬂi/%vaﬁq$ﬁoi%%m
3Aﬂﬂ%%w3ﬂhdﬂ%ﬂ ﬂ%ﬂ%ﬂ - o %kqiﬁﬂ
T N T < Ja/l\laqu ~ L N ,m_./IEOL. o_lx_lo
7O A Ly _~o1_|1X5T1m|, o Ao%7ue§z,, W lo R _ﬂﬁgq_olurc
d;ﬂ%%% m ot wﬂﬂkﬂﬂ,ﬂehﬂEOkolk
uNa]EoFalﬂ;lﬂGIr 53 X;ﬂ%ﬂﬂ].lurco_uqﬂo_u
mimﬁoam % %%#Eﬂgzga7én BT T
W A .?PL ﬁi%%ﬂx@.o <
B L D T s B o U o= oy B
ﬂr,._ — To o T o = T M Lf ~ &o ;ﬂ‘to
o LN .ﬂ@ﬂAA )
ggﬂgaﬂmﬂW%wwqg
Eoieﬂwﬂﬂﬂlmwmamamﬁﬁ&ﬁ
z -
N Mo 4 H T ﬁ.ﬂ
) o

[68]
[69]
[72]
[73]



PCT/KR2016/010363

2 7 A ¢

=

-

a7 o

5

X BA| 2 Fo

WO 2017/048069

A - - - o BE
o By R gy ®E P ®
e 70 B o W & W LN A
i <o o e = = oo o B

= T EZ2MLg Tl I wE T HT
Mqor T2LR L BaE T Ho 5y o O B U
N — — - o B O &e%]?ﬂﬁ/ﬂo]
W S mmxlmaE AT % T i N
o XEarld Ty Eoansium
e ™ ) 11E, ol dﬂﬂ o WHWO 00 H.t,M# "o

of orﬂoulzomu o9 %jamoL ﬂﬂx_.mo
Mﬂﬂ &o oo TL.O Eomm N tﬂahllﬂld.ﬂ
L g o oF )y 2 R e NI ¥
3 I I~ Mol W E
o 3 mo T oW o Eﬂ_meﬂo_EE

o o i/ G oo LB o oy W
5 o A o CURCY o o B — g X o Foo )
N e T wd WD
do O o lmd X oo B om e O W
A e A - GRS R TN
ok o WﬂmﬂwﬁueT @moﬁma ﬂ%ﬂmuumEAoﬁ

OL MM” N 7Nﬁ0 WArOH'O_E] :.;,‘_.WWLH}W'mv
T RETEE g¥s auyeaXs il
T NI LT WL W of 4o B M o

™ = g T N o o R
EIGS o =) T g ax_.q_on"]oo%d.ﬂﬁ
_._TLE ,moilwdlo#dlof_dﬂﬂ% ELﬂﬁ_ﬂmﬂmLaleTFﬁ
Eq_OI mEﬁEZMMMMUlurcdnﬂﬂdl Jl,%_uviﬂ/uu,ﬂnﬂﬂo
w5 T T oA LS Gag s g
A TR I~ o
GP JEETRERg ARG WD g ™=
of o S E g Ul gy m A E T g B ome F M oy
Bl eTRITE BTN ey H o
ﬂo»dlzl&oau:lﬂuﬁo%d.%_ﬂu E_#oaduihﬂumﬂoo}
PAFE T "RT TER M9 ouE e N A

o o~ o o =
- - T x

F = ARA, 3]
), 734, pH

ks)

[e)

=2

A, 5

=

=
4]

ARl
=1
= A
T

Fe)
ol e} FALA

T

ko)
,BHA, E 73] %, EDTA

=
=

[e)

=

E

3 ol U Fol, AT Fol, S ol My Fol,

A5, 24l Fold 4= lan, o] A

5

5] 2o} gHatLy

=
=

1=
—

1}

ALAL, 58 FAVAL, 3 E AL

of, HW Fo,

T

=
T



WO 2017/048069 PCT/KR2016/010363

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]
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[91]
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10
¥3he 4= o

oo A §- g Al B Adshe] AbgH "X gek o7 -7 ek ool
Lol At 23S out = X gt 58 Y aEd 54, e o) Y
oFsl2] o g 3|87} 3 4o g ou] 3},

Howlgo] oksl A AL - FAF- o2 dgEY f- 54, = o9
oFsl2] o 2 3|-87}53F ¢ o] 2ol T A ¥ A S FLE e =9l ol &
A3 g5 Y8l eAH GE Xzt HEE 4 Qo gE A zmo=
stawl Ak X7, FEE g, 504, EY]-AE A7, U
AZe A A m, A9 A7 o] E3E AT o] dA = = A& of )

T OE G RA], Bodhg 2 oto] oHl = X R 5 93k oFst 2AE ] A RS
Ak A1g WA Aedt 5 o= g gk IgEd f- A 3 E, = o9
oFsl2] o g 3|-87}53 o &5 AT

w g ol et 12 A Y= v ekEd f A sHehE i o] 9 oSt o w
ot 91> EFo| A ebAl I, HER2 = & 19 A4 & AT o2y
oy iz A 5ol f-88HA AF8E 5= 3len, EE3 HER2 44 ¢4
1 3] 41 ¥l (Herceptin)©ll WA & YERH = oFe] Aol 282 = 9l

Sue) Zhke 4
& g o] g 95 Al v ek S F A o sheh A S ek

Lo g whE 9 gEY {24 e 520 AT EXo|Am A 1
el 24 HEbd =olth H<E 55 100 uM (A) H 20 uM (B)& A& T
A1 21D: pBR322 DNA %H5; @91 T: pBR322 DNA + E X 0] 2~ 2kA I; @ Q1C:
pBR322 DNA + E¥0] 2w &A1+ A EE| A @]9 5a-i: pBR322 DNA +
EXol v A 1+ M etEd F 54 8= 5a-i.

L3 &g wE AekEd F A 3EE 5a-i0] A 23 EF o] A A
I A8 48 Yl To)tl HE 55 100 uM (A) 2 20 uM (B)E A& o).
& Q1D: pBR322 DNA %5 @] Q1T: pBR322 DNA + E ¥ o] 2 &4 II; @l Q1E:
pBR322 DNA + E ¥ 0] AW 2}A] Io + ol EXA]=; 291 Sa-i: pBR322 DNA +
EFolamdtA I+ I dEd F 54 &FE Sa-i.

5da WA & de= o] e g ek A 7k sheE 5de] At
A A7 ATE b olnt A 3R 5diE QIR E X ol AW A Had]
ATPase 5= Q1 W] o] ATP A3}t 70l 75t A AjtsSlth & da=
EF o]l dHA Nla] ATPase =19 &A] 79 ol At 313E& 5d(R-5d:
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[95]

11

whAlEE, S-5d: Ao S e 1l Yeb AT ATP 23 2719 e A e
o] #EE G om Y] 4 4H(electrostatlcpotentlal)Oﬂ ol &) A&
VERA AT A kA, Bkl A B 4be 313HE 5d 2 AMP-PNPY]
eH#old 1HE e So|vhE = 5d: vhAl E‘r AMP-PNP: 3| ), & 4=
E¥xolin E‘rﬂ ool ATP A3} =7 9] gt 19 -& vhepdch vhe) 22~ 3] &
7FA E ¥ o] A 2hA| Ila ATP-A S v ele] Z+7] 217 3 R-3]}3HE 5d&
28 o % Yetfigit 534 o 288 4} B el whE g VeI TRR-5d:
nl A E.

L 5a WA 5de - g o)) whE A ekEd {1 A 7k 3HkE 5de
ATP-Z A4 BExoliwahA 11 Ful Al A| 2 A o] 2445 F7tsk A& vepd
o)t} & 5at= ATPase A1 ¢ A5 Vel o] ATP &4 R A WSS
o] EXo]an g A II-7]18FS] ATPase Al gl & Fall skt Al =3 <l
ExolAM kA ool 7hital §hgol o af A E Fe LdolEs
Wep7bo| E 19l EAH 0| E AR Al oFE o] §aho] Aol A 304
AZsAL 7hE e vk O B3k o] S35 54 5]
WA o, 7] 19 HFA = delglol E 19 F o] E 9k f-¢
F 2T o) E Atolo| A A, FAE 19 3 9] F 3 %+ ELISA
nlo] A 2-Z o] E gt & o]-&3}e] 620 nme] 3ol A A4S}t & Sbi=
ATP A A Algl A3E e To)t), ATP 55 ©] 2] 9li=, DNA E X 0] v g}A|
II-7] 9 2] DNA 3} Al 3 5 U gk 1A o =2 8ttt ATPY H& 55+
mM 2 2 mME ARG5S | EXA == A TR 2 8 ARSI T 5 Sei=
A7) % 5b9] AR AE Yebdid 1 5d3= A7) B34 A E AgE ek
o]t} 100 ng/uLe] Z=1}4 DNA pBR322Z 3 %Y (unit) 2] A %$H217F DNA
EX ol AW EA Ha} 553F M et & B vl o up2 3131 E 5d& 37l si v
g A £35S o BEalo] = 8-9(0.5 png/mL)S E 38t 0.8%
ol 7}E 2~ A& o] -&3te] TAE Mol A A7 55 P33 21, Alpha Tech
Imager& ©|-&3}o] 7kA| &al AT} A739] DNAE gh4k 3 =2 Vel Sl

Lo E o mE 9eEd F 24 7hed 3E 5de] WAl
EF o] dbA|-7| 4k DNA ¢hslell 9loj A o] &A1& HpeEd Solth 47|
S}3tE 5d 2 A EXA| =5 24417 Fo M g & A28 HCT1S A2 9] 9
23l = (nuclear lysate)~> 100 ng2] pBR322 =&} 221 =9} 37°Col A 303
Hlj st et

72 Eubgo) vl 2 v gtEd §- 54 7o) 335 5d(BTCP)2] ESX-Sur?
Ao zbgol gk A2 & v o)t (A)s= SEAP 2l 2 4 4F A1E
AE e}, 2 oubgo) up 2 v gt §- 54 31328 HEK293T A X9
127 3F Bek A5k o, A7) A 8] = GAL4 DNA-Z 3 w9l 3} 3% ESX
e Eghan = 95709 GAL4 91 & A3 SEAP T2 W H ¥ X H
S an=E FA o E A9 A (co-transfection) §F F-0] 5=3] 5} S T}, SEAP

fij
.

@
jus)
-
g
ol
-
2
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[96]

[97]

[98]

[99]

g s ool ihE 3hehE o] ESX-Sur2 23]
o2 vebygtl ool e i Bl up2 g3 E
of olel fx=¥ SEAP &4 ol A el %E HEFTE 7 HloE 2] 42 33
O 2 RH Yebd Ao HLtghs YERd T 3 @ 2H(Vertical error) T
HAHE UrEMD} Y EE FAA AT S Aol =g Al 54 A
T AEAEEEA S A EG M A2 e e 28} Tk C11033

et 4
O.>|: mﬁ:
2 o
o
ol

B N X do
T T . O )

(pan-HER ~#] 3} x% ) B AT B HHERL A 3 Atz & 2 ARG5Sl T (B)=
AN AY A5E Yebd ol 99l 1gG: 33 E 5dBTCP)E & 7HHA]
2F 31 3F-Sur2 &} A (anti-Sur2 antibody)E 7} A4] 22 Al @l -, Mock: 3} &=

5d(BTCP)ZE A 7}31A] &8 HCT15 Al ; BTCP: 3}% 5d(BTCP) * 2] HCT15
Al 10 uM 2] 3}3HE 5d(BTCP)S 1641 7F B 9F A 2] 8F Al gl 7t ah-Sur2 &4 <]
ol gk ESX ¥ & 2 7o) A &l =] At

L 8a % 8b=> - o) whE dekEd F A 7k 319t

HER2 #-#2} AA} @ HER2 & £ & ¢l 2wk of ff 31 24

% 8at= 3% 5d(BTCP)E vhokdh w2 1641 5¢ A el 3k &
RT-PCR & o] &3}o] #2413 HCT15 Al ¥ 2] mRNA @8-S veldl Z2ajo|t} &
8bi= 3} E SABTCP)S U3 5= & 164 7F B oF 2 ] 3F A 3 83 E(cell
lysate)o] @il A g & A~ X 0" A% Aol XE Al % 33
HEE A 0 2 8] 5hg] th(x p<0 05, ** p<0.01, *** p<0.001 vs T Z "

L ov= o) mE v gEd {54 7HEﬂ st = 5d(BTCP)4 HCT15
Aol glo] A 2] HER1, HER2 2 HER4, @ HER2-7]8Fe] A E ) Al 29 A E 9]
AAEE}s 7og ol o gt A sl A& ERd Eolt). 313HE 5d(BTCP) 2 A9 Bl H &
16A13F & QF A 2] gk ol HCT15 M| 3 83 2(cell lysate) S 9 ~H 5502
4189 th. HER1, p-HER1(Y1068), p-HER2(Y877, Y1248) HER4,
p-HER4(Y 1284), MAPK, p-MAPK (T201/T204), Akt 2 p-Akt(S473)2] &l &
WA - & 2 2T o2 o] &3t

% 10a WA 10ci= ¥ o] whE J & f 524 7k 3HEHE 5dBTCP) 2]
HCTI5 A F0l 9lo1A o] A% F7] E A% Abg f5o] that 84S vhebdl
o]t} & 10ai= 3}+HE 5d(BTCP)E 841 7F B¢ 2 2] & HCT15 Al 2] Al %

F7] B-XE FACSE 0|83t F4 3k Adxfo]t) = 10b 2 10c= 3 E
5d(BTCP)Z 1641 7F %<t A 2] 8 HCT15 Al ZR &S 928 B2 o s B3
A 7}o] T}, PARP, caspase-3, p27ke!, ALo] & # (cyclin) D1, A 7| ¥l (cleaved) PARP %
A7 E caspase-37F AEEH Ao, B-NEl S 2 djzr o2 AT A+
2L @z} ukth = 338 REEA] S o] A+ T HAE YERAY(* p<0.05, ** p<0.01,
3k ne0.001 vs T Z10).

T 1la WA 11gis ¥ @) & ¥ gtEd -4 712 33HE 5d(BTCP)Y]
in vivo &¢tgA & LJrE} Lolt} & 11a3= HCT159] @ -4 3 3 e (5x106
A 3E)E 5 ahg-220l] FALe Gl ow, E ko] 3] 7} 500 mmi7t E LS T,

£ 5d(BTCP)9]
ek o).

o A4

o

Y s E°*
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[101]

[102]

[103]

13

np9-2 50 uL2] 3}3HE 5d(BTCP, 25 mg/kg)E 39 FA 0 &2 159 &t &

FABFATHA A st 2 FAD. 2 15 3k o w2 E ARSI T
T (mmd)&= B+ ETHAE ST & 11be e 2 3lehe
5d(BTCP)-A g] vh-§-2~2 L E 2 &3¢ ¢S bl AR o] Th( L &% AF). ZH

OFY FY FA= Hg+EsAHAE JERA Y & 11 2 11d5i= iR 2

3}3H= 5d(BTCP)-A 8] Al = 9] FofR B .o W xAF) e FAS 5233t
QQ%QQQWLﬁétKMZmMMmWMBleMR2NEM
HERI, 2 p-HER1S 0] &3}¢] 9 AE AT} &, e, 11f, 2 11g3= wh$-229] 52
A st ARke] FFAEol theh H o S%A A S th a7 H] Lo
et ST

T2 B dyge ulE ugEd f- 54 712-d) 3¢E 5d(BTCP)] HCTI15
A Eo) Qo)A | ZF - 1(NRGL)-7]¥Fe] HER3 ¢14k3}ol] T 31 #| af &A1 &
el ol 813E 5d(BTCP) = ES-EFY(E A E)E 1641 59
A F, HCTIS A = el gl 18 o] &3te] 10323F E4 a5 o
HCT15 Al % &8l =& A28 £58 T8 4813tk HER3 3
p-HER3(Y1289)9] @& A&stglon Al S 2 gz = 333l
ol 1 2= e S A Y ehA| &% tiE ol o g p-HER3 9| A th A<l &
Eb A vfo], 33 dhE Al o] H i EHAE YER QT * = gl 22
3l p<0.001(basal), # =tz thall p < 0.05(7F#l = * 1(NRG1)-7|HHE
el

T 13a WA 13c= B o whE mgtEd f- 24 7he-d] 318-E 5d(BTCP) <
EgAEF9 A HCTIS(HCT15/R) Al 3o A 9] &4 2 JEd ot} &=
1%L0@7ML4EﬂkE%@%4dE&kﬂﬂ4@ﬂ] }EﬂAEZﬂLWﬂ
HCT15 Al 3o tf g+ ol HER2 14Fste] gl S 9 A~H EF 02 F-4]35}o]
Al WA FAS 2213t} & 13b HCTI5/R Al ¥l A 2] 313H&
5d(BTCP), Al B Y X Eg}A~EF o &4-& A48 A3E vebdl Lo,
HF-550.001,0.01,0.1, 1, 10 Z 25 uM 9] &3HE-& 7243 5 <F A gl & F9f IC
s0 Ak Hlo] & 34 2D 3Z & 71 9(Table Curve 2D program)S ©]-83}o] -4 gk
A JelTh & 3¢ 10 uM 9] 313HE 5d(BTCP) 2 #13) E]l Y-S HCT15/R
Aol Al gk %o 9 ~8 53 A3E vebd ol HER2 <14Es} 2 MAPK
2 AktE -3 HER2-7|HE9] 8}4F Al 1d of| A 9] 3}3HE 5d(BTCP)S] o &&
WA A g Vehd

oF
o2 I

ofN

'lr

S ERREETLEREET

° ;}, AA & 53}04 e 1?1% *JH 3] Argstaral gt ol & A A o=

A 01]01] o1l A9 = 418 bk
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AgZ 717

e 2 Bl Aok S5 AREEkalaL, F7F A A glol Abgskalh
SIEHE 4a, 4d, de FH Af = P A o= A8 ARSI gF B
AP AR E 1 I(TLC) ¥4 f-8] 3 TLC 2 8] 7F E@l ol E(E 2l 7H 60 Fas,
,0.25 mm)E 733 2 333 XA 2F(Merck art. 1.05554) 2.5 2?13}l

2} %
Ael A= vE 78 3= 60-120 W F 9] MerckAHS] A8 7HA =R 423513 T
28 % & Fisher Scientific™MA}] €83 7] 7|(F.9H T JA9100)% =743} t}.
A9 ~HAEQ(IR)-S A H NA 4 o] KBr & 2l-& AF-8-38}9] Perkin
ElmerAl2] Spectrum BX FT-IR -3 Al 2 435l th. #217] 38 (NMR)
A E 22 500 MHz9] Avance Bruker Ultra Shield™ -3 4] & o] 83} ]
4315 o H Egpv| e A P(tetramethylsilane) S W w2 2 1o
ppm(parts per million) %] & 71535} th. 1H-NMR % 3C-NMR (8)°l| A ¢ 8}81-4]
ol 52 ppm 22 7] 53} $l o} tH-2HE - 3F(working frequency) & 13C-2H5
T k= 22 500 MHz % 125 MHzo| $1v. CDCL 3 DMSO-d6E W
0w A2 ALEE 0 IH-NMRO A &= 7.24 2 2.49 ppm, BC-NMR | A &= 77
2 39.5 ppmoll A Z+ZF2] A &7 #E 3] vt B2 S 449 J(coupling constants J
)& 3 E = (Hertz; Hz2) 2 7158} v}, ¥ A &= 2512 Al 21 (broad singnals; br),
7)== (singlet; s), Tl & &l (doublet; d), Tl & & 2 B T & l(doublets of doublets;
dd), Bl & 2.8 t] 5= 9 B ] &=l (doublets of doublets of doublets; ddd),
E 2] & = (triplets; t) 2 2 E] & 2l (multiplets; m), T &2 2 B E 2] 5=l (doublets of
triplets; dt), E2] &2 @ B T] & Z(triplets of doublets; td).2. = Y EFY I T}
A ~H E & ESI o] 28 A7t A3 o] - EF A %A 7] (Ton Trap
mass spectrometer; Agilent 6320)7F 172 ¥ AgilentAF2] HPLC 1200 ©] -85}
FEAEHE Q/EE Y AEE B 85t glt). Y4 4] (Elemental
Analysis)< PerkinElmer 2400 CHN -4 7] & o] -§-3}o] 4835} 5) o},

g ok

A EF, AEu g L Ao

HEK?293(21 7t 2174 vl o} Al £5%; ATCC CRL-1573), BT474(21ZF HER2 %4
FH9F A 3255 ATCC HTB-20), T47D(21 ZF HER2 o/ f-1¢F A 3255 ATCC
HTB-133), NCI-N87(! {F HER2 %FA] 9] ¢+ Al 3£ <5, ATCC CRL-5822),
SNU638(217F HER2 ©-4 $19F Al 55), HCT15(21 7 HER2 A 2 Aok A £,
ATCC CCL-225) '€ HCT116(21ZF HER2 &4 #4-9F M ¥, ATCC CCL-247)&
St Al 3 28 (KCLB, Seoul, Korea)oll 4] 1% 3} 53 t}F. HEK293-2 Dulbecco's
modified Eagle's | | (DMEM, Welgene, Korea)ol| 4] Wl &3} %3 31, BT474, T47D,
NCI-N87, SNU638, HCT15 X HCT116-% RPMI 1640 Wl X (Welgene, Korea) &
o] &35}e] 37°CE F-A H 53 5% CO, Q151 o] B Wl A w3ttt 7]
Zyz¥ol w2l ol = 10% 4= Bl o} & % (FBS; HyClone, USA) 2 1% 3112 #(Sigma,
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USA)S H7Fet vk, B& A= 2-39mfet 8kl o, Al 3= 152
1:107h4] Al o )] ¥ &} 9 o

[110] E g} 2~ 5= 9(Trastuzumab)-= Roche(Roche, Swiss) 2 5-E A & Hko}
AHEEE . Et AR A HCT15 Al £ 5(HCT15/R)= 100 pg/mL2]
Eg AR als 4 YE Fot A& o7 Hdhe] Az A MEE
Al z8h= g Foll wll A 3= 2-3Y whet wA| 813tk HER2, p-HER2(Y877),
p-HER2(Y 1248), MAPK, p-MAPK(T202/204), Akt, p-Akt(S473), HER1,
p-HER1(Y 1068), HER4, p-HER4(Y 1284), caspase-3, PARP, B-actin ¥ Anti-IgG<]
&} A4 = Cell Signaling Technology Inc.(Danvers, MA, USA)°l| A <18} S T}
A}5) A 3E-5-0] 2 Q1 ETS AA} Q1 AHESX) 2] &4 3= Thermo scientific(Runcorn,
UK)oN A 43k 2™, 1 7F vl 7§ 2} 3534 (human mediator complexes; Sur2)<]
ZAF=-50] 4 ¢l A B -4 (metazoan-specific subunit)2] &} A= Santa Cruz
Inc.(Dallas, USA)°ll A 918}l T}, o} = 2] o} v} o] Al (adriamycin),
of] £ 3 A| = (etoposide), 74 & E]| Al (camptothecin) 2 A 3] E] H (gefitinib)->

Al Zzwp-F =2 X (St. Louis, USA) A 18 vk, & g o] Ab&¥ B

3}3HE-2 DMSO(Sigma-Aldrich, St. Louis, USA)®l 8-3l3}2] 10 mM2] =5
|| E Al 23 5 AREAI7EA] -20°Col] BT

[111]

[112]  SATH &4

[113] 3] AN AP H A 33 3830 B olB = FAd g+ R FHA R
e 2T}, 57 = GraphPad InStat version 3.1(GraphPad Software, USA)-&-
o]- &3l AFHE -7 A (student t-test) O 2 oS AR o, T 3k
AFol 9] z}o]i= p value7} <0.05Y 74 -5-oll TA A o= Fofgh sl o=
ST

[114]

[115]  A&4 1: 2 754 (Chalcone; 3a-¢) 2] A&

[116]

;
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[119]

[120]
[121]

[122
[123
[124
[125

—t e e

[126]
[127]

16
CHO 0
Rz 2a-c / N
R, = 4-OMe (2a) ] P
4-NO3- (2b) R 3ac
H3C. 0 4-Cl (2¢) L 1
Ry=H, Ry = 4-OMe (3a)
Rq=2-OMe, R; = 4-NO; (3b)
NaOH . B \
EtOH, rt, 2-3h Ry=4'-Cl, Ry =4-OMe (3¢)
1a-d
2-OMe (1b) -
4-Ci {1:;) e
4-OMe (1d) - 401 (36)

4-Olle (3e)

Z ) o] Al-97 1] E(Claisen-Schmidt) HF-&-of] ulg} o} A E o] &= F- =4 2 Hhak=
OE]_Eﬂé_] E% =18 g /\]7:] Zq B]:Xq 3,1-%(90% o]/\]—)i 7]—‘_7' [e} EXﬂ g ?:]L/\é 3}93\9411],
FAE 2T FEA G T Gar] T EANMR) D AFEAMS)

tlolH & Sl s A star S Baigl A~ ER] o] g ¢} v st
TA Yoz FekEol (X 3E)-olA Ed= 2 (X FE)- w2 g d ] = E3HE o]
SafE oletE e dFA FASFUHEF(10%)S EA 8ol A 2-3A]1F &<
A Rke A Th wRket S-S Wbl HUbe 2 A A =& o #et
LEH Tt Azt A4 =89 ZE 3= Ga-d) S T55AH
etE® ARt wd AEE ?C siolow, A EY fo] B =
T3] g AT 71 H o] YA @2 3R] A EY HolH &=
a7 ol vFeR Atk

(B)-3-(4- W B A o -1-3 Y 3 F-2-4ll-1-2[(E)-3-(4-methoxyphenyl)-1-phenylpro

p-2-en-1-one: 3a]
WA 51 A (CAS no. 959-33-1, 98 %); <=5 = 61°C [lit. mp. = 60-63°C];
ESI mass (m/z) 238.9 [M+H]+, 260.9 [M+Na]* (calculated exact mass 238.1).

(BE)-1-Q-H Z A )-3-(4-HE 2 H )T F-2-0-1-2[(E)-1-(2-methoxyphenyl)-3
-(4-nitrophenyl)prop-2-en-1-one: 3b]

SHA LA (96 %); 5= =71-72°C;

'H NMR (CDCl;, 500 MHz): 6 8.17 (d, J = 8.5 Hz 2H), 7.65 (d, J = 8.5 Hz 2H),
7.61-7.56 (overlapped, 2H), 7.48-7.42 (overlapped, 2H), 6.98 (d, J=7.5 Hz, 1H), 6.95
(d, J=9.0 Hz, 1H), 3.86 (s, 3H) ppm;
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BC NMR (CDCl;, 125 MHz): 6 190.64, 157.45, 147.31, 140.52, 138.18, 132.71,
129.70, 129.63, 127.80, 127.52, 123.11, 119.95, 110.70 £ 54.79 ppm
ESI mass (m/z) 284.0 [M+H]+, 305.9 [M+Na]* (calculated exact mass 283.1)

(B)-1-(4-== 2 37 -3 (4-m S A A ) 55-2-l-1- [ (E)-1-(4-chlorophenyl)-3-(
4-methoxyphenyl)prop-2-en- 1-one: 3¢|

WA 31 A)(98 %); =54 = 117-118°C [lit. mp. = 117°C];

ESI mass (m/z) 273.1 [M+H]+, 294.9 [M+Na]* (calculated exact mass 272.1)

(B)-1-(4-= 5 &2 5 -3 (F 7H-2- ) E F-2-2l- 1- - [(E)-1-(4-chlorophenyl)-3-(fura
n-2-yl)prop-2-en-1-one: 3d]

w20 31 A (CAS no. 114570-70-6, 95 %);

ESI mass (m/z) 232.9 [M+H]+, 254.8 [M+Na]* (calculated exact mass 233.0)

(E)-1-(4- W S A 3 ID)-3-(5F&-2-) 3 E-2-¢-1- L [(E)-1-(4-methoxypheny])-3-(fu
ran-2-vl)prop-2-en-1-one: 3e]

#1259 A 31 4] (98 %); =4 = 68-69°C [lit. mp. = 68°C];
ESI mass (m/z) 228.9 [M+H]*, 250.8 [M+Na]* (calculated exact mass 228.0)

A Zd 2 : &fo] =gl A = f- % A (Hydrazide; 4a-d) 2] A 2

,@ \) HoN=NH, o Mﬂ\(o
0NN TCOEt — == 02 o

0°C, 1h HN~
: NH
e abs. EtOH 4b z

% N HoN—NH> N O
| \‘>—coza reflux, 8h ; ( ~
X abs. E1OH §  HN7NH;

HN~NH, g HN~

320 7k 2 1B d}o]l & &) A = [Furan-2-carbohvdrazide: 4al
A A 0 2 G-Q1(CAS no. 3326-71-4); H=4 =77-79°C;
ESI mass (m/z) 126.9 [M+H]* (calculated for 129.1)
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[152]
[153]

[154
[155
[156
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~
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[160
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SUEZ Fe-2-7h= 1 3} o] = g} %] = [5-Nitrofuran-2-carbohydrazide: 4b]

ahol = eh 4345 (11 mmol) 2 oH 51 E & Feh0-7h= B A wo] =(10
mmol; 4e)7} &3 ¥ o ¥F-2- £ (100 mL)& 0°Coll A 1A ZF & <QF nlHkal 3
ool A 1A1ZF Bk F7ke ksl eh A4 H DA F o) 7t o g
A F F5o] Dza T Wee e A4 siaie] A B vz g el
5-UERFT-2-7F2 BEto| B A E(4b)E TS5 AT E T3%).

=4 = 171-172°C [lit. mp. = 171-172°C];

ESI mass (m/z) 171.8 [M+H]* (calculated exact mass 171.0); CAS no. 5469-78-3.

W Z[d]E] o} =£-2-7} = B 5} o] = 2} A] = [ Benzo|d]thiazole-2-carbohydrazide: 4¢]

slo]l = eb 231222 mmol) L o & Wl Z[d]E] o} Z-2-7F 2 B2 ] o] E(10
mmol; 40)7} &8 ¥ ol gk 8 M50 mL)S 1A ZF 5F 3wkt A E
AAE o Fatar o gk = A A 3 5 A28l ol ehe 2 A seto] g
Al A A o] Wl Z[d]E] o} F-2-7F 2 B EFo] H kA E(de)E 90% TR R
FE gt

=4 = 175-176°C [lit. mp. 175-176°C];

ESI mass (m/z) 193.8 [M+H]* (calculated exact mass 193.0); CAS no. 28891-34-1.

o] A1 I B =3} o] = 2} K] = [Isonicotinohydrazide: 4d]
Fd A o2 F-QA(CAS no. 54-85-3);
ESI mass (m/z) 137.9 [M+H]* (calculated exact mass 137.0)

AAd 1 322 §- 52| (Pyrazoline; 5a-1)2] A &
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[168]

[169]
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X
NH3
o7 N
Q H
nhad -
e 3 P cat. glacial AcOH ;
R R EtOH R,
Ry=H, Ry = 4.0bde (32} Rqy=H, Ry = 4-0OMe, Ry = 24uryl (5a)
Ry= 2-0OMe, Ry = 4-NO» (3b) Ry= 2-OMe, Ry = 4-NOy, Ry = 5-NOo-2-furyl (5b)
By=4-Cl, Ry =4-OMe (3¢} Ry=H, Ry = 4-OMe, Ry = 2-benzoldithiazole (3¢}
Ry=4-Cl, Ry, =4-OMe, Ry = 2-benzo[dithiazole (5d)
Ry=H, Ry = 4-OMe, Ry = isonicotine- (5e)
Ry= 2-OMe, Ry = 4-NO2, Ry = isonicoting- (51)
0N 7N
=\ Y= N _
%{3 O~ < SN
4a, Ry== - 4, Ry™ 4d, Ry== 4, Ry = Jw
=
R k4
=0
2 O)\t{% N-N
S VN { -G
b, |/ dad I
& 3d-e ; Sg-i :
R cat. glacial AcOH R
Rq= 4-CI (3d) EtOH

Ry= 4-OMe, Ry = 2-furyl (5q)
Ry= 444Gl Rg= 2-furyl {5h)
Ry=4“Cl, Ry = isonicotino- (5}

4-COhle {38}

&
=l & *Ofﬁ /\P*‘-’Lo}oﬂﬂr Al 2%k 3 Aa} H F A sa-io 2=
3719 ~FE Ho|g & E3)] ¥41519th KBr # gl Ao IR A EHLS
1510-1612 cm'o| A C=N 21 & 71 5 (stretching), 1626-1704 cm ! ol 4]
ofu| =7} 2 H 9 7](N-C=0) 21 5 % & (stretching) 9] S5 M= UrE‘rLHO*E}
NMR 4] A3}, 9] 2tE¢ f 54 Sa- 14 54 vl FAA4-Ha R 4-HB) 7
e 1, 3.52-4.04 ppmoll A 4-Ha, E 3.13-3.50 ppmell A 4-Hpell 3l &&=
t& tE8 9 A7k 2 AL, ojwf o] 7159 A== T 4-Haoll 3l 18.0 2
11.5 Hzo]$1 2, 4-HpBell thall 18.0 E 4.5 Hzo| Yt} = & 574 <1F

] ¥l (vicinal methine)2] ¥ A} 5-Hi= 5.68-5.92 ppmoll A Ul & Ll &=l o2
gy o, ALY F5E 115 2 45HoJeh AlzE HEd A=
Ak WA E3) BAlste] ou:] Ex]ﬂ]:] R oAM= A} Aeke]] okAl 2} 7}
A7 (M+H]* 2/E = Y EFo] AgE [MaNal* 32, YA E B o A=
b A A FAATE A7 E MH] gL 2 R 3, Al 23
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[185]
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e FrAe] s @A, 4 3 ASCHN) M8 2 S Y= A4
-2 (Elemental analysis)S &3l =712 8F13}3I T} o] 9] 9] V]| &H ¥ A &&&

32 o] 2= Ho|e & 5] bt

33 E 1
Fe-2-A(5-d-HEA HI)-3-31d-4.5-v] 5l o] = 2 1H-3] 2} - 1- ) W B} ==[Furan

A gk ZEA 31 A (94 %); 54 = 243-244°C;

IR (KBr, cm!): 3116, 3062, 2953, 1648, 1611, 1560, 1512, 1472, 1429, 1246, 1174,
1036 cm’!;

'H NMR (CDCl;, 500 MHz): 6 7.23-7.16 (m, 2H), 7.59 (d, J/ = 2.5 Hz 1H), 7.53 (s,
1H), 7.39-7.37 (m, 3H), 7.14 (d, J = 8.5 Hz, 2H), 6.76 (d, /= 9.0 Hz, 2H), 6.48 (t, J =
1.5 Hz, 1H), 5.68 (dd, J = 11.5, 4.0 Hz, 1H), 3.68 (s, 3H), 3.66 (overlapped, 1H), 3.13
(dd, J=18.0, 4.0 Hz, 1H) ppm;

BC NMR (CDCl;, 125 MHz): 6 159.11, 155.86, 155.40, 146.37, 145.37, 133.67,
131.39, 130.56, 128.87, 127.13, 126.81, 118.94, 114.25, 111.52, 60.58, 55.30 = 41.26
ppm;

ESI mass (m/z) 347.1 [M+H]* (calculated exact mass 346.1);

Anal. Calculated for C,;H;sN,Os: C, 72.82; H, 5.24; N, 8.09. Found: C, 72.03; H,
5.24; N, 7.87.

g‘tﬁLE‘j 2 -

G--vEA A D)-5-G-HEZ A )45 Hso| =2 -T2} 1-I)S-HEZF
gr-2- 91y u EF [ (3-(2-Methoxyphenyl)-5-(4-nitrophenyl)-4.5-dihydro-1H-pyrazol-1-yl
)(S-nitrofuran-2-yl)methanone: Sb]

A 192 %); 4 = 140-141°C;

IR (KBr, cm1): 3326, 3106, 3060, 2949, 1704, 1596, 1513, 1470, 1257, 1031 cm'!;

'H NMR (CDCl;, 500 MHz): 6 7.82 (s, 2H), 7.69 (s, 1H), 7.63 (s, 1H), 7.49 (m, 2H),
7.25 (d, J=8.5 Hz, 2H), 6.86 (d, J = 8.5 Hz, 2H), 6.58 (s, 1H), 5.80 (dd, J=11.5, 4.0
Hz, 1H), 3.79 (s, 3H), 3.77 (overlapped, 1H), 3.24 (dd, J = 18.0, 4.0 Hz, 1H) ppm;

BC NMR (CDCl;, 125 MHz): 6 159.13, 155.86, 155.36, 146.39, 145.36, 133.68,
131.41, 130.55, 128.86, 127.14, 126.80, 118.91, 114.26, 111.50, 60.58, 55.30 X 41.25
ppm;

ESI mass (m/z) 434.5 [M-H]  (calculated exact mass 436.0);

Anal. Calculated for C, H;(N4O-: C, 57.80; H, 3.70; N, 12.84. Found: C, 57.69; H,
3.77; N, 12.95.

33t =3
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[191]

[192]
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[194]

[195]
[196]

[197]
[198]
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[202]
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[204]
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Wl Z[d]E]o}£-2-AGB-(4-HEA H Y)-3-H H-45-1] F} o] = &2 1H-3] 2} =-1-2) |

[Benzo[d]thiazol-2-y1(5-(4-methoxyphenyl)-3-phenyl-4.5-dihydro-1H-pyrazol-1-

yDmethanone: Sc]
1] Al (off-white) LA (92%); =54 = 199-200°C;

IR (KBr, cm!): 3062, 2957, 1646, 1610, 1513, 1469, 1417, 1249, 1184, 1036 cm™!;

'H NMR (DMSO-d¢, 500 MHz): 6 8.29 (d, J =7.0 Hz, 1H), 8.21 (d, /= 6.0 Hz, 1H),
7.96 (s, 2H), 7.63-7.56 (m, SH), 7.25 (d, J = 8.0 Hz, 2H), 6.93 (d, J = 8.5 Hz, 2H),
5.83-5.81 (m, 1H), 4.01 (dd, J =18, 11.5 Hz, 1H), 3.73 (s, 3H), 3.34 (overlapped, 1H)
ppm;

3C NMR (DMSO-dg, 125 MHz): 6 158.69, 157.46, 155.05, 151.41, 136.76, 133.19,
131.06, 130.54, 128.99, 127.35, 127.16, 127.15, 126.88, 124.43, 122.53, 114.14,
60.65, 55.10 & 41.57 ppm;

ESI mass (m/z) 414.0 [M+H]*,436.0 [M+Na]*(calculated exact mass 413.1);

Anal. Calculated for C,sHtN;O,S: C, 69.71; H, 4.63; N, 10.16. Found: C, 68.81; H,
4.76; N, 10.21.

313 =4,
w2 [d]E] oL 2-23-(4-F 2 29 Y)-5-4-v EA A I)-4.5-v]Fo] =2 - 1H-7] &}

Z_1-2)H) v El = [Benzo[d]thiazol-2-v1(3-(4-chlorophenyl)-5-(4-methoxyphenvl)-4.5-di

hydro-1H-pyrazol-1-yl)methanone: Sd]

WA 31 4] (94%); <=4 = 139-140°C;

IR (KBr, cm1): 3012, 1918, 1648, 1593, 1515, 1430, 1400, 1333, 1252, 1178, 1031
cm’l;

'H NMR (CDCl;, 500 MHz): 6 8.74 (m, 2H), 7.80 (m, 2H), 7.62 (d, J = 8.5 Hz, 2H),
7.39 (d, J=8.5Hz, 2H), 7.25 (d, /= 8.0 Hz, 2H), 6.88 (d, /= 8.5 Hz, 2H), 5.75 (dd, J
=11.5,4.0 Hz, 1H), 3.76 (s, 3H), 3.76 (overlapped, 1H), 3.21 (dd, /= 18.0, 4.5 Hz,
1H) ppm;

BC NMR (CDCls;, 125 MHz): 6 171.12, 164.25, 159.32, 154.90, 149.70, 141.74,
136.76, 133.19, 130.00, 129.47, 128.09, 127.09, 123.65, 114.43, 60.92, 55.29 2 41.60
ppm;

ESI mass (m/z) 448.3 [M(*CDH+H]+, 450.3 [M(*’C)+H]*, 470.4 [M+Na]* (calculated
exact mass 447.08);

Anal. Calculated for C,,H;;CIN;0,S: C, 64.35; H, 4.05; N, 9.38. Found: C, 67.19; H,
4.82; N, 10.61.

slet= 5.
(5-4-HEA A HE)-3-9H-4.5- ﬂo}olﬁi 1H-3] &1 O‘)(Aam -4-hm Eb=[(
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Se]

WA 51 4] (93%); <=7 = 187-188°C;

IR (KBr, cm!): 3028, 2947, 1641, 1593, 1516, 1454, 1439, 1339, 1244, 1182, 1034
cm’l;

'H NMR (CDCl;, 500 MHz): 6 8.76 (d,J = 3.0 Hz, 2H), 7.86 (d, J = 3.0 Hz, 2H),
7.73 (d, J = 6.5 Hz, 2H), 3.46 (overlapped, 1H), 7.46 (d, J=7.5 Hz, 2H), 7.29 (d, J =
8.0 Hz, 2H), 6.90 (d, J = 8.5 Hz, 2H), 5.77 (dd, J = 16.5 Hz, 1H), 3.83 (overlapped,
1H), 3.80 (s, 3H), 3.28 (dd, J = 18.0, 4.5 Hz, 1H) ppm;

BC NMR (CDCl;, 125 MHz): d164.17, 159.29, 156.04, 149.62, 141.90, 133.37,
130.94, 130.83, 128.88, 127.14, 126.87, 123.78, 114.42, 60.80, 55.31 2 41.68 ppm;

ESI mass (m/z) 458.0 [M+H]+, 480.0 [M+Na]* (calculated exact mass 457.14);

Anal. Calculated for C,,H;sN;O,: C, 73.93; H, 5.36; N, 11.76. Found: C, 73.88; H,
5.06; N, 11.65.

slet=6:
B-C-HEA A E-5-(4- U E =& 7 )-4.5- ﬂo}olﬁi 1H- Aa‘r+ - 4

idin-4-vl)methanone: 5f]

WA = ' g-2] 31 A (white creamy solid; 93%); =+ 4 = 156-157°C;

IR (KBr, cm1): 3041, 2937, 1701, 1625, 1599, 1516, 1490, 1428, 1340, 1245, 1122,
1024 cm?;

'H NMR (CDCl;, 500 MHz): 6 8.77 (dd, J = 4.5, 1.5 Hz, 2H), 8.24 (d, /= 8.5 Hz,
2H), 7.89 (dd, J=4.5, 1.5 Hz, 2H), 7.84 (dd, J = 7.5, 1.5 Hz, 1H), 7.53 (d, J = 7.5 Hz,
2H),7.46 (td, J=7.5, 1.5 Hz, 1H), 7.04 (t, /= 7.5 Hz, 1H), 6.99 (d, J = 8.5 Hz, 1H),
5.82(dd, J=11.5,5.0 Hz, 1H), 4.04 (dd, J = 18.0, 12.0 Hz, 1H), 3.88 (s, 3H), 3.42
(dd, J =18.0,5.0 Hz, 1H) ppm;

BC NMR (CDCl;, 125 MHz): 6 164.18, 158.47, 155.99, 149.68, 148.54, 147.50,
141.28, 132.47, 129.33, 126.86, 124.40, 123.80, 121.08, 119.37, 11.72, 60.79, 55.53
2 44.66 ppm;

ESI mass (m/z) 403.1 [M+H]*, 425.0 [M+Na]*(calculated exact mass 402.13);

Anal. Calculated for C,,H;sN,O,: C, 65.64; H, 4.51; N, 13.92. Found: C, 65.04; H,
4.48; N, 13.93.

33 E 7
T 2-AG-(FFe-2-9N-3 @-wEAH )45 ﬂo}olﬁi 1H-3] 2} =-1-2hv e}

anone: 5g]
WA 31490 %); 5= = 159-160°C;
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IR (KBr, cm): 3141, 3120, 3007, 2968, 2836, 1636, 1607, 1558, 1473, 1435, 1331,
1246, 1148, 1040, 1018 cm™;

'H NMR (CDCl;, 500 MHz): 6 7.77 (d, J = 8.5 Hz, 2H), 7.65 (d, J = 12.0 Hz, 2H),
7.30 (d, J=15.5Hz, 2H), 7.00 (d, J = 8.5 Hz, 1H), 6.57 (d, J= 1.5 Hz, 1H), 6.44 (s,
1H), 6.34 (s, 1H), 5.92 (dd, J=11.0, 3.5 Hz, 1H), 3.90 (s, 3H), 3.60 (dd, /= 17.5, 11.5
Hz, 1H), 3.50 (dd, J = 16.5, 3.5 Hz, 1H) ppm;

2083C NMR (CDCl,, 125 MHz): 6 161.56, 155.78, 155.35, 151.66, 146.27, 145.34,
141.96, 128.45, 123.86, 118.98, 114.27, 111.51, 110.63, 108.15, 55.45, 54.33 % 37.19
ppm;

ESI mass (m/z) 337.0 [M+H]+,359.0 [M+Na]* (calculated exact mass 336.1);

Anal. Calculated for C;sH;(N,O.: C, 67.85; H, 4.79; N, 8.33. Found: C, 67.62; H
4.38; N, 8.21.

g‘k%l-ﬁ‘:’ 8-
(3-(4-ZF = 2 3 -5 (F -2-91)-4.5-1] o}ol T2 H-3 &= -G e - e e

none: Sh]

1] A (off-white) LA (96 %); <=4 = 186-187°C;

IR (KBr, cm1): 33131, 3110, 2962, 1635, 1597, 1557, 1470, 1439, 1400, 1329, 1226,
1152, 1011 cm'Y

'H NMR (CDCl;, 500 MHz): 6 7.66 (d, J = 8.5 Hz, 2H), 7.54 (d, J = 11.5 Hz, 2H),
7.37 (d, J=8.5 Hz, 2H), 7.21 (s, 1H), 6.48 (s, 1H), 6.35 (s, 1H), 6.18 (s, 1H), 5.84 (dd,
J=17.5,11.5Hz, 1H), 3.52(dd, J=17.5, 11.5 Hz, 1H), 3.41 (dd, J = 17.5, 4.5 Hz,
1H) ppm;

BC NMR (CDCl,, 125 MHz): 6 155.91, 154.41, 151.29, 146.04, 145.57, 142.08,
136.60, 129.77, 129.15, 128.02, 119.13, 111.58, 110.69, 108.31, 54.60 X 36.99 ppm;

ESI mass (m/z) 341.1 [M+H]+,363.0 [M+Na]*(calculated exact mass 340.13);

Anal. Calculated for C,;;H;;CIN,O;: C, 63.44; H, 3.85; N, 8.22. Found: C, 62.99; H,
4.39; N, 8.31.

g‘tﬁLE‘j 9 -
B-@-Fr = d)-5-(Fh-2-9)-45-sto| =2 -1H-I] e - 1-)(F] 2] i -4- 9]
E}l+=[(3-(4-Chlorophenyl)-5-(furan-2-y1)-4.5-dihydro-1H-pyrazol-1-yl)(pyridin-4-yl)m
ethanone: 5i]
A g ZHA A1 A (96 %); =5 =4 = 156-157°C;
IR (KBr, cm): 3041, 2925, 1626, 1542, 1441, 1335, 1214, 1146, 1092, 1010 cm™';
'H NMR (CDCl;, 500 MHz): 6 8.76 (s, 2H), 8.04 (s, 2H), 7.55 (d, J = 8.0 Hz, 2H),
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7.35(d, J=8.0 Hz, 2H), 7.29 (s, 1H), 6.42 (s, 1H), 6.31 (s, 1H), 5.84 (dd, J = 17.5,
10.5 Hz, 1H), 3.60 (dd, J = 17.5, 11.5 Hz, 1H), 3.49 (dd, J = 17.5, 4.0 Hz, 1H) ppm;

BC NMR (CDCl;, 125 MHz): 6 157.16, 150.95, 145.05, 139.80, 137.37, 132.18,
124.05, 123.54, 122.93, 120.30, 105.56, 103.76, 49.58 X 32.43 ppm;

ESI mass (m/z) 352.0 [M (**Cl)+H]*, 354.0 [M (*’Cl)+H]*(calculated exact mass
351.08);

Anal. Calculated for C,sH;.CIN;0O,: C, 64.87; H, 4.01; N, 11.94. Found: C, 64.08; H,
4.17; N, 10.58.

A Ald 2:DNA EXo| M etA 12 EXo| WAl 1T 719 in vitro 23}
X 51 (DNA topo I and II mediated relaxation assay in vitro)

Cancer Res.ol| A v o] wpe} B vl 3}3k5E o] DNA EX o] A ebA |
# & 2418 81519 th(Riou JF et al., Cancer Res., 1993, 53, 5987-5993). /7]
AN o) 1o A A 23 EA A 33HES DMSOO) 3 A1A 20 mM T 52 A%
& A 2383 vl DNA EX o)A ehA [ &4 & 2141 DNA
pBR322(supercoiled DNA pBR322; Fermentas, USA)2] ¢+3}(relaxation) 4 =5
A &te] ¥4 t) 100 nge] pBR322 DNA 2 1 F-Y (unit)2] A2 g4 217t
DNA E ¥.0| 21 &4 I(TopoGEN INC., USA)2| E3HE2 47| o] A A A] 4
1ol A Al 23 3het e H7bak A A 7FebA] &2 22 ol A 303%-1F 37°Cell A
] 3kt A7) vl 2 2k} ¥ 3 (10 mM Tris-HCL, pH 7.9), 150 mM
AJIEF, 0.1% A2ZH L1, 1 mM 223 2] H (spermidine), 5% = & Al & ]
S 2ol A skt vl ol o] <& -3 10 uLell i3l 5%

AL 522 (sarcosyl), 0.0025% B = X 3|35 & F(bromophenol blue) X 25%
2 M EE FFe sESAA Y 25 ul & HArbete] #HgE TRIAG IS TR
%, DNA A 53= 0.8% o} 7H2 2= 7 7ol A TAE(Tris-acetate-EDTA) 2| &g
W & o] &3}o] 60 Vol A 1A1ZF Gt AV &S Fassith 17950
TaE 3, AL o 3 BEulo] = 8- M(0.5 ng/mL)oll A 3031 4 A s
DNA WHE== UV 348 FHA| A 7k 8813 2, Alphalmager™(Alpha
Innotech Corporation) & ©]-8-3}o] A &Z3}5} Sl )

E3 7] AA e 1o A Al gk 3151 = 9] DNA Exol A ehA] 1T oA &4
719k & v o g 4313t} 100 nge] = uHA pBR322 ZEfan| =
DNA(Fermentas, USA) 2 1 % (unit)2] €1+ DNA E X o] A~ 2}A 1I(Usb Corp.,
USA)9] Z3E-& A7) oA AAle 1o 4] Az 83t&=-8 H7tstAY " 7tahA|
& 230 A 3021t 37°CoN M M st 371 Wi 2 50 mM A B EHE, 5
mM 93} 2Y] %, | mM EDTA, 1 mM ATP 2 15 ug/mL A& % &5l -8- 3h-5-sh
24 ¥ # (10 mM Tris-HCL, pH 7.9)E ©]-&3to] =8 a3l et v el o] H5 -5
10 uLell th&l 3 uLo] EDTA(7 mM)E H7tste] 3-8 T8 8taL, vhe A =&
DNA E3xo| &A™ bA| I 7159 in vitro $3} Al 'F (relaxation assay)oll ©]-8-3} 3T}

ﬂH
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EXol vl 12 1 943} A 8-S S8 7] AA o 10]4 A %38 5}5HE 9
DNA EX o]l A 1L I A 848 F5431% o, EXolamelA 1YL
o] AefAl = g A = AEHR D AEXAEE A jza o=
ARgsEaith A 24 BE 3Rl A 100 uM S s 5= 7ol o,
T3] =& A& Vel SFER 20uMe] s EE FUH AT S

st

ExolametA 19 A& WA Ao, 313= 5hol 99 St EEl A=
100 uM 9| "5 5ol A EF ol an|ehA| [ A8 &4 & Yehl #] &2 vk, 3ot
5hi= 100 uM 9] "0l A 97% 2] w9 73k Ex o)A g4 1 A] 3
GRS 5, 74%)& HERAA S, 20 uM 9] F Lol A 4%2] oF g
Exolam Al 1 A8 A=A B, 25%)2 HERAATHE 2 | 3 1).

A, Exol A ebA 11 o A& ¥4 A, 3HE Sa-i X7 100 uM©]
T A 90-94%2] 2 A DA (N EXA =] A9, 96%)S HEFH S 20

uMe] F ol Mz E 24 Hi vl of et 245 YRl e, 39k 5b
5he] 7ol jF 242k 3% H 1%2] B o) v ehAl I A ol 2 () A =9
F1). 471 AR FE 3HE She
ExolamdA IR Il o]F o Asf A& e, Y] 3922

8-, 41%)& HERAATHE 3 3

Eso] v ehA] o] So] 4<1 AH RS B,

2 alstg.

[31]

shetE Exolam A 1(% A &) EXo| v A (% ~3h)
T 100 uM 20 uM 100 uM 20 uM
AEE A 73.6 24.6 - -
NEFA= |- - 95.9 41.1
Sa 0.0 - 91.6 0.0

5b 0.0 - 92.6 2.9

Sc 0.0 - 91.2 0.0

5d 0.0 - 89.7 0.0

Se 0.0 - 92.5 0.0

5f 0.0 - 92.8 0.0

Sg 0.0 - 94.1 0.0

5h 96.8 4.0 93.1 1.3

5i 0.0 - 76.0 0.0




WO 2017/048069 PCT/KR2016/010363
26

[254]

[255] A Ao 3 A EAEE B4 (Cell viability assay)

[256] A7 AR 1ol A Az 3F3EE o] theFet oF Al ol A o BFEA
4] (anti-proliferative activity)-S W21 8} 7] 913l, Al &£ A9~ 7] E(Cell Counting Kit;
CCK-8, Dojindo Laboratories; Japan) & ©]-8-3}o] M| EZ=g|ol @44 a4
S SA ] AZAEES A ST HCT15(R17E 2749 Al 32),
BT474(S17F £k Al £57) 2 T47D(Q1 7F HER2 &4 F-4Fet Al £7)3= U (well)
G104 A E HER 96-9 Fd o] Eol HFF AL 37004 244 1F F<F vl oF g
F 72A 2 58t e A 95k th CCK-8(10 uLy2 2 ol H7FahaL
37°Coll A F=71= 4A| {F & <F | 9k gt ¢, ELISA Microplate Reader(VersaMax,
Molecular Devices)E ©]-83}9] 450 nmol| A S35 5 4330 1C, 4=
A1) 98l 450 nmoll M 9] FFEE 4-9H 4 X ¥ UHA A (four-parameter
logistic equation)®ll 483} T}, ol =gl olulo] 2l o] EX A = TN E B A&
A ZLAHUSA)N A T 8te] GA =t o = AFE-3l it

257
Ezsgi A7) AN o 1614 A28 313 E 5a-iE o] £8Fo] Al F %A (cytotoxicity) &
B7Estel o, QIZE hA| ol tl gt A3 T2 A8l Ao FA A TE 1C
o2 &7 3% 20 Ve T
[259] [%&2]
3= ICso (uM)
HCTI15 BT474 T47D
ol=golnfol Al [23.0+7.6 3.240.1 2.9+0.1
o EFEA = 6.9+1.1 6.620.1 6.40.3
N EE A 7.142.3 7.01.2 4.1%0.1
5a 3.9+0.3 >50 27322
5b >50 >50 >50
5¢ 1.9+0.8 6.30.1 >50
5d 4.10.01 7.240.03 6.6+0.8
5e 10.4+1.1 >50 >50
5f 2.6+1.2 7.2+1.1 >50
5g 4.30.1 >50 7.5+1.1
5h >50 >50 >50
5i 3.1+0.2 6.50.1 7.9+0.8

[260]
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[266]
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27

O3] 3heHE -2 HCTI1S Al 2o &l Zhgh Al 32 548 el o
ICso A6 1.9-10.4 uMo| A TH WHH, T 27 0 & AFE-¥ o} =g ofnfo] 4l
NEFA = I ANEHA Y IC, a2 22 23.0,6.9 2 7.1 uMo] 1t}

gHH, 3} 5¢, 5d, 5F R 519 A5, BT474 A 3ol o8l 7 gk Al 32540 &
el 9l om, o] -9 IC, kL 6.3-7.2 uME YEFGTE HEA ti 2o 8
AREE of =g ofufol Al | EXEA = H M EH A O] IC,, 4 A7 3.2,6.6 R 7.0

QN 7F -4 Abu) 22 A E(T47D) 2] 74 $-oll = 3}3HE 5a, 5d, 5g 2 5icll A
A E

AA 4 4 72 =7 A ¢l (Molecular docking study)

AMP-PNPe} £ 3H4| & A & Q17 =X o] A & A Tae] ATPase S=1| <1<
AA -2 Brookhaven Y2 ©| o] ¥ 2 3J(PDB entry 1ZXM)°l| A A A5} T}
23X E o] 7)7] A] Sybyl-X-2.0(Tripos Associates Inc., St. Louis, MO)< ©]-8-3}¢]

EVA 2 Bt AASEAL A (IAE HIF T A7 A AT 194
Az 3}3H = 5a-i2] Z v Y| ©] E(coordinate)E = H| 8} 3L Gasteiger-Huckel
S A8 Eg] 2 o A (Tripos force field)& ©]-8-38}e] o1 x4 o2
Hagtetglth A8 2 gtE A2 V&0 Szl TR ES udt
TH]) 3} o, = 7] -2 Lamarckian Genetic Algorithme- ©]-838}o] Al g @] d o=
=383t} 270,000 2 50 %7 ¥ (docking run)®] ¥+ = 7] (population size)E
A @) s} ar= 7] g2 ul2 v B (default search parameter) 7} AF-8-%] AT}

& oz E7-& Hat Al H 2 (root-mean square deviation; rmsd)
3 2}8H A (tolerance) ol A1 2.0 Aol 9 %] §F < 2] <l ] ©] A (orientation)S
A g slo] B A151e] o u:] o| & Eal| 7} A A3 =7 = E JERQIT)

A7 A Aol 29] AR E, 7] DA 104 Al ze 313 E 5a-it 3H3HE
5hE ﬂ]ﬂé}ﬂt E:ﬁ 1AM A 1 R = EXo| A EA IS Eo)|¥ oz

E¥ol&n a‘r;q E o] eA] 1] 23 DNA ©d 7het dgh 2
Exrolam A 1o 23 DNA ©] 5 71 dd-& E-8f, DNA 54, AL Al =3
3] 2 o A 2 9 (chromatin assembly) 24 Z=ol] WA 5= DNA EZ =24
A& d 24t DNAY v 7het A gt i o] 5 7het Auh o] xpo] & o] 9],
E ¥ o)A~ A I ATP7} ATPase =H| ¢l o)l A3tsh= HollA EXo| A4
1o} FEE ) ol upef, B P AE-2 WA §3HE Sa-i7F ATPase &= <19l
A=A S A B Al E S Fal Btk 7] A B2 A Q1kE
Exol A 19 ATP-Z S Zd|¢le] ZAgHH ofdl Al 54 (By-0| 1] &)
E¥AdolE HEGYEY 532 (AMP-PNP)2] AA A T2 Ffo
K 31¥ ]| o] E(PDB entry 1ZXM)E ©]-&-8to] 473 51 3 t}. AMP-PNP+=
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Ex oA eA 119 ATP-ZA 3 E A o] F-ALSH A3t 2 E}Ej(bmdmg affinity) &
7HA =, ATPS} 1724 0 & FAMSE of d E Lo, T sl d o gle
ExolaeA 19t 2782 4+ 9l AMP-PNPE 4l 2] 7F= (reference
ligand) = AF-&-3te] &34 91 5 &89 21 re-dockings -3l +- g o] =7

}49 Aza.

WAL 57 Al AT, A %‘_Al o] 1011*1 A 23 3} 3= Sa-it= 5b>51>5d 2]
SA R ATP-AY & ot 2 & YERII T g, AT A A ] 1ol A]
o] 71 AE & Bf-31aL ). o]of], B
332 RE SRS Azstn BE oA el ¥AF A ADS

S =

LA, Bk 5d4 T QA AA = AT AT T Adetr] A
= A(flip) = At} 313HE 5d= -2 8 B X (space-filled mode) 2 12 71
ATP- A7 +-9lel 2 = ‘3%9}0 ™ (% 4a), AMP-PNP2}

S Bl & o] (overlay) ¥ A THE 4b). 3}3HE 5di= Argl62 2 Glyled 4719} =4
23S dAstg o, EXol A dA 112 ATP-ZA 3 71 2] Asn91, Asn95,
Asnl120, Ile141, Phe142, Thr147, Serl48, Serl49, Argl62, Asnl63, Gly164, Tyrl65,
Gly166, Alal67, Gln376 % Lys378% 4254 A& 288 YEFN A THE 40).

A7) 3R 54 B 3 e o A0l 3 EEE HAEG o, o]l A=
A7) 818HE 5dE o] 83te] ATPS} A A et=A L ATP 743 & A & 5}
EFolamdbA 9] Fuf &A4-& A alshi=A ol thate] A sk3ltt

i

iy

AAle 5: ATP 7 A A1§] 2 ATPase A| §1(ATP competition assay and ATPase
assay)

ATP 7374 A2 ATP 5571 ol 3 A& A 9] 5kal= DNA EX ol kA 1l
A g Al st et ATP 5 5+ 1 mM % 2 mMo| U th
of| E 3 Al = (etoposide) & WA thxa" S 2 AL-E-3} Gt} e Q17
E X o)A A a2l DNA-2]E 2 Ql ATPase 4> Welvlo]l E 1d
E 23| o]E A9 7] E(malachite green phosphate assay kit; Gentaur, Belgium)E
0]5-’“3}04 A H Wi el whel FA 8T 0.1 F- S (unin ] JN7F E X o] A kA
o 2 3.4 nM<] Z1d pUC18-E 10 mM Tris-Cl(pH 7.5), 175 mM 9 32&, 0.1
mM EDTA, 5 mM % 87} 29|45, 2 mM DTT ¥ 2.5% =] Al &) §H-f-5 vh&
B9 el A Faholth. 237wl S 400 uM ] 7] A A o 1o A A 28
3}3+E & =R H] @ 2l(novobiocin)g F 7t A Y H 7 eEA] -2 27l A
37°Cel) A 30%-7F 3 & vk wH-2& 400 uM 2] ATP(Sigma, USA)E & 715}
AAIBER 21 37°CoN A 30 3E vl FS A Th ATP H7F 8] whg- gl o] 3] 3=
80 uLol et Eelrtol E 19 Exd|o]E A7 7| EQ] Ak A 2 B9
ZE(AB =100:1) 20 uLE 7] W3 & Mol H7bst vt jbg &N F4=
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VERSAmax microplate reader(Molecular Devices, USA)E- ©]-8-3}9] 620 nmol] 4]
54315t OD 42 Eehvtol E 1 L A BB o] Eof A& A g
7] Ik o] ko g AT U1 QI 2 13 EX o] A kA Haol
olal] x1g) 5 ATP 7Fr+tall ol ol aff A4 A4 & ol T} &= A (blank) ] OD #k+=
0.1 n ko]l om, o] = F-7] {14k o] ATP 7hitafl o] Aol EA8HA &

ol Yeht}= 23] o]t} ATP 7Fpatsl o] A8l A= (%) SHEE& 7 sHA]
22 E2aE 0% Al = A ste] AAtskSlo.

#261ATPase A8l A3}, A7) A Ao 104 A 23 8135 5dE= 4 A4
EXxolav A I S A Al 2 el x] =1 8] 2 A (novobiocin)# FAFg
oo M FrolE o g EFolamEtAl 112 ATP 7FE-81 & A o 8} th(s
5a).

8, ATP 4 A A8 A3}, 31 5di= ATP 5 5-2] &%) e 2

#] &

EXolavgA 1o &AL 5 HHA (X 5b 2 5¢), | EFA| == ATP 5%
7t upef &g o] WstehA] FUTHE 5co] Wl 132, AV A 35

5d7F ATP-74 A A Q1 A A 2 A 2H-&5 ), ol EXA| = 53= 2F-8351 4] 8-
Lebue,

A Al 6 : DNA-E X o] A kA A7l 715 5-31A] Al € (DNA-topo Ila cleavable
complex assay)

AN7bs JHEA A 7159 Bag ol wiet a8 lvt. 1hefsAl, 125
ng®] 44 DNA pBR322(Fermentas, USA)E 7] & = AF-&-3Fo] 3 - (unit) 9]

21 7F DNA E ¥ o] 2w kA Ta(USB, USA)S} §H7] 10357k vl ket 3, A7)
Ao 1o A zd =S HoFete] T 9] 10uLe] ¥h3 &S FUtR
2047+ 37°Coll A wj &t i Tt 1 ule] 10% SDSE H71ske] vh-8-8 F R &1,
Sl Hal g KE Hast F 450000 A 3087 v FEolth 2 MR &
A7FeE 5, 700Cel A 2381 7R A7 9E 2 ol Bl B Evfol=
T&N0.5 ng/mL)S EE3h= 0.8% oF7FE 2~ A-S o] &-81o] TAE B 3 of A
Tt e, AL FHTE 200 @453t DNA =& UV #4442
T3 A1 A 7HA 8}61S 9| Alphalmager™(Alpha Innotech Corporation) &

o] g&&Fe] A Fa}tatitt.

71 A el 1ol A A 27 3= 5d7F AAH o= A E =
DNA-E X ol 2™ etA| la A7 7he 544 & SHE SN A A4 o= -
DNA7Z} Al 1A (relegation) ¥ = 21 & & Alsto] 42] DNA7F 5 4] 5] 55
EXolAamdA o 502X 75 & FAs=AE HIsk Tk 4]
A7 7e S A Aol =, A Bl v ekA] Haol 37t 2] 8l pBR322

A
}i=

rir rﬂ

Ot
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Fehzan =] &3l7t Aol Fof) 3HeHE 5dE A 2l sh i)

AR, 7] &) 4 B v EhA o A A o) EEA| = e e,
3}3t= 5dE 300 uM 5 =7HA] A 2] g 9, A2 DNAE A4 ¥ %] eeker,
o= A4-DNA A7|7hs S8 A7k b 318 X @ 3te-2 UeEbdth(E 5d). 3]
A2 RE, 33E 5d= ATP-A A A Z )] A& A) 2 A 2-83+S
Al &1 T,

AA e 7: WA EXx o]~ ElA A&l A8 (Endogenous topo inhibition assay)
AFW EFol A 75 & A shzt] glojA o] 471 AA e 104
A 2% 33HE 5de] A4S HUshr] Y&, HCT Al el 50 2 100 uM 2] 3}35HE
5dE 24X 3F F ] Al g = el glt). ZF M2 3 8-3) & (nuclear lysate)->
/A EZ 78] 7] E(nuclear/cytosol fraction kit; BioVision, USA)E- 0] -85} 47|
71 Eo] A AL A Al &gk T EFol upe} Al Zst vk 2 3 FEEol A
G A 5 5= Bradford A § 22 S A3 T EX o] A kA BES-2 100 ug]
8 ga 2o vz 100 ngol 7] A &4 9] pBR322 e} An| = I xHH-S
H 3 (200 mM Tris-Cl, pH 7.5, 100 mM % &}7}14] 45, 10 mM ATP, 10 mM EDTA,
10 mM t] E] & E ] o] E(dithiothreitol), 1.5 mM ¥ -ZHF 2 300 g/mL
AYHLR S o] gte] FaABAT 4 Frol HE whg IS FA
&to] 37°Cell M 30+ 3k vl e lt. &al =& E3HshA| ©+= pBR322
Lo au 8 U2T O o §5t0] PY)e HAR WSS S WS
ool o] mobe ARk vl T, Fel Fel RE AR E
BEnto] =8 Fakehiz 0.9% 594 oprhE s A 7]
15-20 VE 4-54 7k ok 17195 55kt 4719%F F, 7HA 55t
Alphalmager™(Alpha Innotech Corporation) & ©|-8-3}o] 4 % 3}s} Sl o},

X

e

1 A o] EE o] v elA-7]uke] DNA ¢3}ol] $loj A 9] 313 & 5d9]
glst o, std=3 AdshA F2 3 FE=s U7 EHE

o 2 A3l A o] EX o)A ElA 7} A pBR322 Z Bl AN EE
7= et tH(E 69 2w Q1) 1 A7}, 3}3HE 5d3= A X WA <]
v ehA|-7REe] pBR322 ek = 948285 Al ek gl o,
EXAERY 52 848 Yetldch 74 2 2 2, 513H= 5d9] DNA ¢3}
A &2 50 uM 2] F 5ol A 78.0 £4.7%0] o, & s o] | EX A = 9]

A&l &8 36.0 + 1.7%E YEFSITHE 6).

M ﬂilO

Rl o6 BN off
o >

émrﬁéto

H

A Ao §: 2] EE 77 A} A & (Reporter gene assay)

Cancer Lett.ol] T ¥ Wi ol wlg} ¥ 4] &Zba)Ql 3 A3} Efol A (Secreted
alkaline phosphatase; SEAP) A| & -& <=3] 8} 1 th(Kim HL et al., Cancer Lett. 2012,
325,72-79). SEAP= GAL4-ESX &3 T 2l Q1A Sur2 AFo] o] A5 2H-8-&
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&% g sh4 HER2 ¥l 2 3tk HEK293T Q13 4178 Al 2.5 96-4
njo] 77 2 ¢ o] E(SPL, Korea)oll A 5x 1032 Al ¥ U= g HF8}a1 g =5
Al F5FSI o}, vl %k 3, 100 ng2] 24 Zef v = 9 E i 2~ 3 H (transfection) & 4] 8}
Wl <] (TOM, Welgene, Korea) & ©]-8-35}o] LA A 02 FA]

E @ 23 M (co-transfection) 3} 3 t}F. F Al o] EAN A~ M ¥ Ze} A1 == SEAP

2] Z B A 2HpG5IL2SX) 2 GAL4-ESX 2H& # E] (pBJ GAL4-ESX)©] i th.

M| 3£ = WelFectQ (Welgene, Korea) 2 34| 7F & 9F Wl &F5to] Edl A9 H 619 o,
W 2 371 Ao 1o A Al 28 3}3HE = A% (truncated) Sur2 W2

A 2 E B E (pcDNA_Surlss, ¢5) 5 3 8] 8FaL 124 7F B¢t v ka1 v). A7)
S15HE 2 37°C2] 5% CO, Q1 Tl ol ol 4 A e 8l %, Eejo| =5 W%

& &(Simport, Canada) &2 53} 31 65°Cl| 4| 3A{F 5 QF vl &5} o] SEAP
o]9]o] AAEL B&A eIt 25 ule] B4 S v 2 75 ule] o] %
T Z8ES 100 uLe] 714 gl Hrbetith 714 & 1.19 ul ] 0.1 M
4-methylumbelliferyl phosphate (4-MUP, Sigma, USA) = 98.81 uL2] 2 M

U] ol §F8-0}WI(DEA, pH 10), Sigma, USA) & & A 3} Ak A7) £33 g4
37°CoN A A S5 vl 9F g 5, & 47 (SPECTRAmax GEMINIEM, Molecular
Devices, USA)E ©]-83}o] ¢]7] 360 nm 2 W= 440 nme] 3ol &34 e &
SAsIA T Al 1d FEATE A APl 98 Zlo] o ESX-Sur2 & 28]

o g S}HE-o] A el &Ad ol &gt AN A& &lst] #lEl, 10 uLe
EZ-CYTOX(DaeilLabService, Korea)E SEAP A| & o] A} &N (aliquot) S

A7 gk F-2] Al 3w Felo] ol l= Z; Aol H7Fetdivt. ] & HA4d
2A1ZF B¢k 37°Col A v skt ok &, ZF Al 9] 533 % = Automatic Elisa
Reader System(Bio-Rad 3550, USA)2 ©|-83}¢] 450 nme] 3ol A 54 315t

&7 Aol 104 A 23 2} gt

EXo| 2 EA [aZs A% o p
Zy 3 st A}, 7] 3ghE-S ESX-Sur2

5a-12] ESX-Sur2 A & 2F-8- 2] A3

FEA-gol tal
A7 AR, Y A E2

ESX-Sur2 & 2F-8-<f tisl] A&l &4 & b S &1t A7) 3=

A 3}3HE SdBTCP)E EX o] A la L ESX-Sur2 4

A& 2 A& e = 0] 5 #] &l Al (dual inhibitor) & A1 8}o] WX 2] A]E o)

o3} ot

3, W 27 Al ¢l (immunoprecipitation analysis)& &8l HCT15 Al| 3 <)
Aol o A ESX E Sur29] F 5 280l o g+ 3}3tE 5d(BTCP)S] A3l &4 -&
w218 A3, 31 E 5dBTCP)E WA ESX-Sur2 5 4188 2351

A8t o, o= A7) SEAP A& A 7 ¢} A X8t 7B).
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A Al el 9: HER2 4 Al 2 HER2 &4 A|3£ol| A o] M LA EE Al (Cell
viability assay of compounds with diverse HER2 positive- and negative-cells)

271 AA e 104 Az 3k 3eHE o] thFs HER2 43 B+ =4
A 3ol A 9] 852 &4 (anti-proliferative activity)= =74 3171 ¢ 3l
EZ-CYTOXZE o] &a}3ith A= 99 1.0x 1042 D=2 96-9 E o] Bl
&8 Th A& 1Y %, F-FBS M X(FBS free medium)l| A 4A] ZF & <F nj) 2 &t
U, ZF Ao Mg A= s s shehES g g wi Al 2 alA sfar
37°CoN A 48] 1 & F Ml F3FSi T, vl &F ¥ 10 uL2] EZ-CYTOXE 2} 4o
HA7bat Atk 37°CoN A 2A17F & 9F F7hE w oF gk 2, 7} 9] F 3 51 ELISA
Microplate Reader(VersaMax, Molecular Devices, USA)E ©] -85} 450 nm 2]
apel| A 7 83l ICs, 4h-& 2413171 91 @, Table Curve 2D program(SPSS
Inc, USA)S ©| £3}o] 450 nmol| A 8] S35 5 4-H 5 23] ~E

WA 2 (four-parameter logistic equation)©l] %] -8 3} it}

A7) DA ) 1) A A 23 385 5d(BTCP)2] ESX-Sur2 & 2F-8-of] of
A&l 24 o] HER2- - Mol A o] A3 A A&l & F-=5h=X] ol o
At 1 A3}, 33HE 5d(BTCP)Y= HER2-%F4] HCT15 A 3£ 9

o L

}]

fir
%
o O g

S
M 3EAL(10.9 £ 0.32 uM) S HER2-+-7d HCT16 Al 3£(22.5 + 0.89 uM) I H] 8l 2]
A& 7k A A @l e THER 3).

[323]

2}3h= 5d(BTCP)2] ICs(uM)

HCT15 HCT16 BT474 T47D NCI-N87 SNU638

10.9+0.32  |22.5+0.89 13.9+0.03 10.7+0.02 11.6+0.34 10.6+0.02

A Al 4] 10 : RNA 5% 2 RT-PCR #4}(RNA extraction and reverse transcription
polymerase chain reaction (RT-PCR) analysis)

A E= 2 AA G 5 x 105 Al E FEZ 60 mm Aol 53l 80% 2
A 3 3 31 Ell (confluence) 7} 2 ) 7FX] vl &F35} 3 o}, Al E = F+-FBS Hlj X &
Al 5, R el Bl ekl F R 242 e) 3leta - 16411 & QA Y] shaL
PBSE W Al H Itk A&, Al = 4°Co0 A 333 3200 rpm 2
AR H-g)8}e] =338} vk & RNAE RNeasy Kit(Fuji Photo Film Co., LTD.,
Japan)E AF&-3Fo] Al AL LR E Fof ufe} A ZZHE] 553513 T cDNAT
F%3F RNAZ o] &3}o] thg-2] Wby o & 3415130t 4 uL 2l 5X RT buffer, 2
uL2] 2.5 mM dNTP, 2 uL2] #9 X g}o] (0.1 ug/ul), 0.5 uL2] RNase
A] &l Al (Promega Corp., USA), 0.25 uL2] M-MLV % A A} & 4~ (Promega Corp.,
USA) 2 2.0 ug? =3 RNAE H7Fet 3, 25°Col| A 55531 A4 & 3, 42°Cel A
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[311]

[312]
[313]

[314]
[315]
[316]

[317]
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1A ZF ZoF Al 8} ar 70°Col) A 1587 5=
cDNA = AF&-A|74A] 270°Ce] K26k T,

2+ 7}k o] 3+ ¥l DNA+ PCRE ©] 8314 %;& 39 o1, T}-4-2] PCR cocktail &
o] &3ttt 38.5 uLel FH7, 5ule] 10X W28, 3 uL2] 10 mM dNTP, 0.5
uL2] Taq DNA polymerase, 2 uL.2] ¢cDNA 2 0.5 uLo] 7} 74 v /o v gF
zetol M & Hrtsto] HF vk &9 9 & 50 uL=2 A 2353l th PCRE
94°Co| A 18-7F 7] WAS =388} aL 94°C, 15719 WA Afo]| &S 28 Alo| &
=3t 2 55°Col| A 3031t annealingﬁ}ﬂ 70°CeN A 903 7F Al A& 33 s
Th& 70°Col A 10%-3F 2% 21 4nh-s-S g afo] 18191tk PCR AHE S 1.2%
ol 7FE 2 A Aol M HV < E S *63 0}04 b oAbl i g A skl

HER2 >~ 2}o] ™ : gk 5"-GAGCACCCAAGTGTGCAC(A € -5 1), G vak
5-TTGGTTGTGAGCGATGAG(A € &5 2)

GAPDH ¥~ &}o] ] : AHFaF 5-GAGCCAAACGGGTCATCA(A € 55 3), o3vtak
5-CATATTTCTCGTGGTTCACACC(A & 55 4)

7].;_ EHL 3}0%4_ /\]—7]94_ 7Lo] 6L/H_‘£]

A7) A A o 104 A 28 313HE 5d(BTCP) 9] ESX-Sur2/}t & AF-&-of tf 3
2§ 84 o] HER2 G- A A} ZZ o] kS F1=x] B3l Ax}, 3}3t =
5d(BTCP)+= 55 9] &% © & HCT15 A 320 A ] HER2 mRNA #2543 3]
A A THE 8a). TESF, 3} 91E SA(BTCP)(0.5,2, 10 ¥ 25 uM, 16A17HE X 2] ¢
HCT15 Al 2 2] H ¥ 534 A'g (Immunoblotting analysis) 2 2}, HER2 &1 A
glo] e ol & A o 7 7431 tH 8b). A7 A=, 33 5d(BTCP))
o] gk HER2 f- 1 2k M AL &3] ZhA7F HER2 ] & ¢l b of 5hg)

Z A (down-regulation)= =8} S 22 A| AT

lr

O

AA 11 : 92" 53 (Western blot) 2 H < 3] 7 HE-§-(Immunoprecipitation)

HCT15 Al = 28 HA1E 5 x 105 Al 3 EEE 60 mm Aol &3kl 80% 9
A 3£ 3 31 Ell (confluence) 7} = wl) 7FX] vl &F5} S o). F+-FBS vl X W 2] A| 3 of]
sl el ol el e 4] Aol 114 Axa shate e Aels .
371 BEE A el =, Al E= B ZE PBS(pH 7.4) = Al # 5FaL, 2000 rppm 2 2

3 Aol she] 52k AE A2 A E83) ¥ (lysis buflen©]
AELAZ oM, o] 0] AL AT G 03 -2 Pk

i) HER2: 50 mM Tris-Cl(pH 7,4), %37] ¥ = 150 mM St EH, | mM
EDTA, 1% Triton-X, 2 mM A U] & 2 = A H} - (sodium orthovana), | mM NaF,
0.25% H©]=-A] 2] ©] E (deoxycholate), 100 ug/mL 3 d v gk
EF Q| =(PMSF) B 1% Wi W a4 A e Al ZHe A2 23 ;}Ur

ii) PARP, caspase-3, p27, cyclin D1: 50 mM Tris-HCI -8 < (pH 8.0), 37| ¥ ¥
&2 150 mM S EH, 0.1% SDS, 0.5% 4t % 65 A 28 o] E(sodium
deoxycholate), 1% NP-40, 100 ug/mL 3| W gt ¥ d EF Q2 2}o] =(PMSF) 2 1%
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[320]
[321]
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&4 A el Al ZH L& E9gh

L
=
£ i
Mz
oft

A E 28] Z(cell lysate)> 4°Coll A 205-7F 14,000 rpm & 2 P A H- 2] 8o} &
il 2 2E 2 BCA™ Protein Assay Kit(Pierce, Rockford, IL, USA)Z o] 83}
SAsto], & HeshA] & AE Sl 2 SEEE A g
M G852 ¥ 5 E3H(normalization)3} 3 T}, Eur J Pharm Sci.oll & A ¥
ol whel, A 838 AR E 12% SDS-PAGE Aol 484171 o] JRUE
1 B g 1 (Immobilon membrane; Millipore, USA) 2.2 ©]-5A] 7 TH(Nam JM et al.,

EurJ Pharm Sci., 50, 181-190). @2 & o]& A 71 20l 0.05% Tween 20°] ¥ 5+
PBS & (TBST)®ll 3| A1 71 5% 2~F1 9 H (skim milk)E ©]-&38}o] 147k B9t
B2 (blocking) 3+ ¥, TBSTZ Al A 5}t A& 2, 1:1000¢] H] &= 12}

3} A (primary antibody) S H 7}8FaL 5% A P L7l o] E 3k TBSTOlA] 4°C2
HEA) 525 vl Q¥ gk 5 TBSTE Al 2 5F 3tk £ -3 (blot)-> 1:2000 H] £ 9] anti-rabbit
IgG horseradish peroxidase 7} -2 ¥ 22} A & A 20| A 2A] 7+ 5 QF HE-E-A] 7] a1
A ¥ 3} 5Fek33 A (enhanced chemiluminescence; PowerOpti-ECL, Animal Genetics
Inc., Korea)E ©]-&3}o] 7FA| 8}8 ol o}, vl A &8k LAS-3000 film(Fuji photo
film Co., Ltd., Japan)-& ©]-&3}e] 2743} 21 Multi-Guage 43 E $)| o] (Fuji
Photo Film Co. Ltd., Japan) = -2 3} 31t H 4 3 7 8E-3-(immunoprecipitation) &
A3l M 3E &8l 2 pre-clearingS A @]t Y~ B2 A HH o=
4] 315 ) 500 ugel Ml 83 &2 RIPA ¥ ¥ & 524819 2, 50 uL. 2] normal
IgG X 20 uL&] ¥ Al A-o}7} 2 2 H] = (protein A-agarose beads; Santa Cruz,
CA)E H7Fslo] 4°Coll A 1541t A A 8] adbabH A vl @F gk 2 4°Coll A 1041E
12000 rpm & & DA F- 2] 5} ). 5 A wkS ol 4°C2] 3] A 7] (rotator) “oll A
HEA) 525 vl e H A anti-Sur29f 98ttt @l Aol 7R A v = E
A7Fskar 1A1E 5t S| HAAI T F 4eColl A 10+ 7E 12000 rpm &2

A DAl sto] A E A3 A =l (cell pellet)e 57131 RIPA
A 2 T2k Al A5t W9 53] (immune complexes)i= 30 uL2] 2 x SDS
2 H el AAEsaL 93°Coll A 5%t 7D g ¥ SDS-PAGE #7195 o2
pie ko e

271 A Ao 10| A A 23 3}3HE Sd(BTCP)O 9] 3F ESX-Sur2 4 % 282
A&l 7F HER2-714E] 8 Al 21 Aol &S F1=%] E2lslr] 93 31&
5d(BTCP) & A1¥1 % HER1 (EGFR) A 8 #| & <k« A 3] €] J-& HCT15 A E9])
2] 8o

7143, 25 uMe] 83HE- 5d(BTCP):= HER2 Y1248 2 HER2 Y8771 A 2]
o123} E 7 EHAl A A8 TH( 9). HER2 Y1248+= Ras-MAP 7| u}olA] Al
A 2 S 2] HER20 A 9] =8 A5 A 4LE} -9l o], HER2 Y877 Ras-MAP
71 polAl 2 PI3k/Akt A2 A Ao EaE T A FE =2 W A FE ALE 9]
ZA QoM F e JTS =3E= MAPK A 1Y Ad A2
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1] & 7l (mitogen), "3 & 1A 2 Alo] &7 (cytokine)& 3 & gH E} bl A 3 2]
A=A E B E T202/T204 2H719] Q14Es)el] of 8l A sE T Ak Al 1 A
AR AE AE D M E A (apoptosis) ZF 2 M| E I of] EFHE]TH §4739]
QA3 E F-35l &4 sk E ). phospho-MAPK 2 phospho-Akt2} 72 HER2 &}
Alzd g o] Yl s 25 uM 9] $13HE 5d(BTCP) 2 10 uM 2] A 31 E] d 2]
A elol ol el Ads] A3t ek HER1 Y1068 2 HER4 Y1284 A 2]
A4Fst= 3k 5d(BTCP) 2 A9 Bl g o] A gl of3f| 743 vk, HER]1 %
HER4 %3 & o 352 wkx] 9k olt}h(5 9). HER] Y1068+ 91413} 9] = 9] sp} &
HaE o A}t =&-A)- A% vl A 29] SH2 Sr| Q19 A& f- %5}
Ras-A| 19 A 2 & 53l MAPKE &4 3} A 71t} HER4:= =/ e d
A 3t(ligand neuregulin binding,).2. & HER29} T R r}o|H = S H 2 o] HE
34 3}ol, x}Eov@}uw— 2 #4812 f =20} HER4 Y 12843 HER4S)
AbE A48 RS -9 o]t}
[323]
[324] A Al 12 : 7| }olA] A8l €d Al (Kinase inhibition assay)
[325] 7] DA 104 Al 23 8F5E2] 7ol A A& €42 HERI, HER4,
ICF1R, MAPK1 ¥ MAPK2 7| }olA| ol tf gk 2] o] 7| v}ol A Z 2 35} &
M) 225 o] g-3to] Pl V] 4 HIbE 7l dolA R ud e An]| 2
ANg 22 o e} 25 5% 10uM 2 25 yWM=ZE =33} o). 2+
HhH2 1] 9] 0 2 YL E] 2] Z(scintillation value)S thZ ol th &k 7] volAl] g4 9]
A3 (%)= A3 T
[326]
[327] A7 DA d) 1o 4 A 23S 31 EE SdBTCP)el €] 3 HER1, HER2, HER4,
MAPK % Akt 9] €143} ZFA47F HER2 9 Aol A2 §- R84, B
HER = E 2] W] o] 7] }olAl &8 85738 S35 AR AF3H7] 96
TIvkobAl A2 & w4 Ao, 3192 5d(BTCP):= IGFIR, MAPK1 3
MAPK?2 7| oA & A 8|31 4] &kt o ), 25 uM 2] 55| A HER]1 ¥ HER4E
s8] A&l e ThEE 4). 3 7] A=, 313t 5d(BTCP)S] 4] o] HER1 2
HER4 7| Yol & A s & ¥ at o} 2} ESX-Sur2 A & 28-S 4] & 3} o] HER2
SHFA 19 S 24 8ha 9122 YERI Y HER2 #AHA)) B4 U} 2 HER | ¢
W o) o] o] g A el FS Fo A4 02 HER2 A 71
7| 2~ A o] =(HER2 signal cascade) < 7+ AA] 71 -& A|ALSHTE,

.p



WO 2017/048069 PCT/KR2016/010363

[328]

[329]
[330]
[331]

[332]
[333]

[334]
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[3£4]
7IvfobAl A&l %

10 uM 25 uM
HERI1 58 98
HER4 18 33
IGFIR 0 0
MAPK1 0 21
MAPK2 0 0

A A 13 : Al 3E F7] #-41(Cell cycle analysis)

HCT15 M2+ ZF JA D 5x 105 A E EEZ 60 mm 5 A Oﬂ qEslar
i et et A 371 80% 2] Al 3 3 313 Bl (confluence)©ll 52231312 o], Al 329
S A= Yebd 313E S A el e &, W2 PBS(pH 7.4)E Al A 81, 2000
rpm O & 5+-7F LA 2] BT Al 2 A 2l (cell pellet) 70% ol ¥H-&-2 3179 8fa1
4oco| A 1Y FoF B3 T 3200 rpm &2 297 YA B-g)slo] o ehe-S
A AL #E AE A S 1 mLe] PBSel Al A&ttt o w] A7) PBS= 10
uL 2] propidium iodide solution(5 mg/mL, Sigma, USA) 2 10 uL2] RNase(10
mg/mL, Sigma, USA)E 3-8ttt 47] Al A egh Al 32 dl 28 37°Col A 3041t
Hj ket 3 3384 A 3 H2] ¥4 (Fluorescence-Activated Cell Sorting, FACS;
BD Biosciences, USA)S- o] &35}o] #4133t} 2 Al 7 o & 4 50007] 2] Al 7}
A H A

rﬂ

ESE 12w g A= A EF7 9 WA st By o] 9l o HER2 #kd &

Al E5719] G1-71(G1-phase) R 271 S-71(S-p ase)/] HAE Fieste] AE 2
2l *ﬂ}: Aol wAY S-S A A A 24 gk, o], HCT15 Al 32| A 9] Al3E
F7] 240 oM e 7] AA e 1o A Az 313t 5d(BTCP)Y] & &<
ZAFskSl T

1A, MEFVY GL-7] S 33E 5dBTCP) O s EoEA o=

S 7FeF A TH(S= 10a). 3}8F= 5d(BTCP)°ll €13 G1-7] 4 A(G1 arrest)<=, 2} 3=
5d(BTCP)7} MAPK (T201/T204) 2 Akt (S473)2] 11F38}E A &l 6= 2 (% 9)%}
AL A2 o] AR,

Al F7)ol M Gl-7] Z31E S-7]58 2] A3
CDKs(AFo] & (Cyclin)-2] &4 Q1 7| oA, &3] Alo] &7l D1 ¥ E9
28k A (up-regulation) 2 CDK #] 3 Al F-2] d}u}<1 p27vie1 2]
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8} 3k & A (down-regulation)®l] o] &} 2= H v} E3H Akte] &/ 3}= Ato] & -
D19 AFgkzxA 1 p27k1p1/] B2 A S B M X F7E 24 d, A7) AA] 9
1ol A A 238+ $}3E 5d(BTCP)+= phospho-MAPK % phospho-Akt&
Harzd o Alel E/ D19 st 3 pa7hin o] Gk S 55k (e
10b).

B A SEA

-

bd el ol A o 3}9HE 5d(BTCP)] B aFs #4138 A1
M EARE whlA o] cleaved PARP X cleaved caspase-3 & &2 331 &
5d(BTCP)&] A el o8] F-7+at A th( 5 10c). 71 2 3= 3}¢= 5d(BTCP)7}
HCT15 Al 3ol 21014 G1-71 HA(G1 arrest) 2 Al 3 APE & f-58He Y ERI],

AN 14 F= vp§2 0] E 9k o] 0] 4] A]¥(Tumor Xenografts in Nude Mice)
R A= TY A28 &5 (Western blot) A ¢

95% o]/ 2] =& S Ve HCTISS @d-A Z A (5x100 A E)&
5% BALB/c-nu/nu 7= V}-$-22(SLC Inc., Hamamatsu, Japan)2| 5ol 3] 8}
FAFa T, 2 mpg-22of] 100 uLE FAFSFO] -5 (leakage) F17-2 ¥ 5}l
FARA AR} Ao g o) FEALsE Gl vh, F ] 3] 7F 500 mm* 7t H 2w,
-5 WY o R 1 dkete] 7 1Ed 3vbe] 2 C15- 318 v

A7 A Ao 1o A A 23 33 E S 97 £ 9 (saline solution)®l] 34 ¥ 20%
DMSO¢l &2fA 7]1aL, 7] &3 ¥ 3H3=& 159 23U 1tA 0= FFu
%] (intratumoral injection)& =3 3} I TH(H & T U % 25 mg/kg). D7

& 9 (saline solution)®l] 3|41 ¥ 20% DMSOE =% & v}-9-2 15&
o) LA}, EOF o] Fo| Al A o] Lo BE TR EFO Feo

N

1
A4 sEAAFYALI Y & waht E e A }ﬁi,%—ook
3= 31k (Lxp) 1200 whet Albsiel e, <&
7B 2] (calipen) &= 545ttt 54 ¥ vp-9-2= X AFA] 7] 5L 7‘“ FAE
Ao, Edo] AR 3 ALE-S flste] -80 °C & W E A 7] AL 1 A
AHE-E 10% NBFZ 3174 8 o] H & 2 2] 3} 8} (immunohistochemistry) A & & 9 g+
v 55 —r(paraffm block section)e A 23} T}, Ki67, caspase-3, CD31,
HER2, p-HER2, HER1, % p-HER19] &} 4| (Abcam, Cambridge, UK)= A}-& 3}
H o 22 35 G A1 7] 7] (Ventana, Tucson, AZ) < Wl &5} T THC= 0 (0% 43),
1(1~25% %73), 2(25 ~ 50% %7d), 3(51 ~ 75% FA), F= 4(76 ~ 100 % /)=
o, BE W skehA H41-2 Axiophot 2 apparatus (Carl Zeiss Microlmaging
Inc., Thornwood, NY)& AF-8-3lo] =838t} S 22 AHF EF ¥4 8
Aste], Y #] dRke] WE S¢S S A5 A7k &3l B o) A
A 3}sEaL, A Zoll A af FStaL, 241 1E < 4°CE A Bk A+,
A2 (4°C, 12,000 rpm, 20 )3 AT G A L5 AA 7] @ ;}04
Bradford @4 FA & G285t th5 02, 20-uge] ¥E- v
SDS-PAGE #7] -5 ol 4 A - A1 &3 &

O

=1

d
o

MN
ol
ok i
o

YA
ar

4%
o

=

H
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A7 AA A & &8 48 ESX-Sur?2, HER1, HER2 % & ¥ o] & &}#] 110
tf ot 3}5HE SABTCP)S] A3l 2F-& 9] in vivo Al 2~ Bl ol A ke Ad 3} A %] 6} =4]
=

33

1 A3}, 385 SABTCP)Z A 2] 3 £oke] 2] 2 Feke )z 7o 43|
3l
T

s st 11A 9 5 11B). 838 5d(BTCP)7F X2 H T4 2
28] Y¢S Al E T2 alA (cell proliferative marker)$! Ki-67, 3] A}2]

1}7] (apoptosis marker)?! cleaved caspase-3, & %@ #& A w}7 (tumor angiogenesis
marker)?] CD31, 1¥] 3L HER2 21 & #¥ w}7{ Q] HER1, p-HER1, HER2, &
p-HER2E 91 A3} 1}, 3135 5d(BTCP) 3 &) “2E A4 2] Ki-67 2 CD319] %&
A& ozt v) 3l A d] SA eSS, cleaved caspase-39] A
el vl Z7Fsh T 1e). AIT7E, 3F3k= 5dBTCP)2] A &)=

A o7 fro] g HER29] 3t aFxd & B.o| =31t $-2]i= Hg HER2 §1113),
HER1 %€, 2 HERI 1487 F A4 A ks 353 11d). 7] A3=
3}eHE 5d(BTCP) ] Al el A b 354 &2 3 A A8, in vivo

Al 2=glo| A gt & vebd Aloldtks 55 AT

A7l W& Bot A A o2 ER1shy] fste] Awd W e] A9 EES
T BT HCT15 A 2ol A o U gk A o] debdl FF M EA %
HzE Aok AA R, 38= 5dBTCP)7} ¥ &5 H S
P 4d A= gk e, HER1 2 HER2 9131319 5813 7147} 955 o,

72 © & MAKPK, ERK, PI3K, Akt, & GSK-3p<} -2, HER1 & HER2<]
Alrd A zAo]| = HAb skt o] shaF 2 do] YATHE I H 1le). EAE, 3=
S5d(BTCP)E A ] &F w0l A cyclin D1 ¥ CDK49] 3}k 4 3} p21(CDK 9]

AR AN FEFEd 5, Gl AE F7] BAE A8 a+H = W3t 9

F A I T 10b 2 116). Cyclin D1 2 CDK4:= £ 2.3+ 93H8- 3} az1, p219]
A gt} P sle] Falshz A Eoll A M WA S st 33 E
5d(BTCP)&] A 2] %ol HCT15 A 3£ ]| 4] K.o]% Cleaved caspase-3 2 cleaved
PARP2] Z-7}9) ol &2, 3| A} bl (o B 50 Bax 2 p53)2] E¢] o], SHE]-H A}
n}A Bel-2, XIAP(X-linked inhibitor of apoptosis protein), 2 survivin®] 7+ <} 7
A AT} F2] 2] 71791 PNCA, Ki-67, 2 COX-2+= 3}3= 5d(BTCP)=

A gk o AENA B S HAEJTHE 111 F 11g). 33+= 5d9]
grokA) FAL HuE] Gl B X 9 =< 2 HER2 #H'-8 ¥l CRC A £9] o]% o] 2]
nh9-22 wodl o] 3 Atef o & gl E Q). 335% 5d(BTCP)ol 23l # 5% ERK %
GSK-3f 148} 2] A= c-Jun HALS] ZHAE of7] 8kl ol A4 2 c-Jun B
c-Jun®] HF BFZQl cyclin D] =84 3HE oF7| & it} Al 3£ 5271014 G
Ao A& ps53 B p212] F7hE L oF] A 7]3= 93l c-Junel] 9] 5}

4 g2 W=t} c-FOS 2] 4 3}= c-Jun ¥ c-Fos {Hol] & E| 2 o] & A s}e],
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cyclin DI Z &2 W ¥ o] 252 0 2 A&}l cyclin DI ¥4 =55 &43}8)=
AP-1 FEZ8 29 A S 530, cyclin DI12] el & F = 3H} MAPK A& 3=
AP-19] 413} 3 elth Lo re Bouhde] A9 A S Ee
3}3+= 5d(BTCP)7F MAPK/ERK/GSK-3f =l 2= 9] o] & 32 %}3}+= HER1/HER2 9]
MNZ AN2A o =E AAstar, A4 o= 41421 cyclin D1, CDK4, c-Jun,
c-Fos, PCNA, Ki-67, COX-2, Bcl-2, XIAP, ¥ survivin®] & A & 5-8}o] &2
AAE TAaA = FRle ik

rie
E
g
2 1o

e 3HHE 5d(BTCP)= HCT159] o] o] 4] mhg-22 Hdlo| A F¢F a4

i "=
WS A AT F% Y 2 Aol Ang el o &, Ao 53

YA o &A1 ot Fkolth &l )44 %4 <1 AK(Vascular endothelial growth
factor) R g tell A T W M A E A ol gl F& o ol A
CD31(PECAM-18}a1 % B9), A AbA S F- 5 Al AHHIF), COX-2, VEGF, %
VEGFR2:= CRCOI A 7 F 2.3 g Al 24 0x¢]-2 Flsle] TMD}
S}3HE 5dBTCP)7F &) ¥l & F-9o] W ghsh4 9141 LAlo A CD31 L& 9
a7 GEFE TS 1), B3 28 &3 P o2 dagdae] nprle HsE
¥4 A3} VEGF, HIF-1, COX-2, '@ VEGFR2 Tyr1175¢] ¢14k3}o] A 521 8t
25 HBdS #lssit

o3

Y

HER3-> 21749t 2l ef o)l sl I o] 9= A o= ¢helx 9l 2™, HER3
bl 3pdhdl @ HER3 Q1IAES} S-7F7F 249k Al el A 2] 21 th HER3 9]
5

|24 -2 heregulin-B1-7]HES] ©] & (migration) 2 %! f-(invasion)&

Ao, e At M A HEAPE & {28 T HAEE A A g
169 o] Aok 3k} = 29] 56%0°l 4] HER3 #Hal o] YEht Ao g

R 315 9 oh(Beji A et al., Clin Cancer Res., 2012, 18, 956-968). HER3+=
& %0314 (homodimer) ®=+= HER2%}2] & €] 2 ©] 34| (heterodimer) & & A 3} 7]
A8l gl k= A3to] E @ &)t} HER39] & ¥ 0] 314 3H(homo-dimerization)+=
ZIvolAl w1 Agto 2 Qs st A1 7] 227 o] E(cascade) &
23431 3tc} Wb HER3 2 HER29] & g 2 0] $HA] 3} = E] 241 Q1AL 5 &5
MAPK 2 Akt2] Al 19 7|27 o]| =5 5 24 5151, HER2-HER3 ©] 34 )=
WA Rl o2 o AT

A7 AA e 8 2 A A 119 Aol A, 3t 5d(BTCP)l o] &l 5%
MAPK 2 Akt Al 2 A8}l = ESX-Sur2 & 2}-8-2] il @ (perturbation)= & © 7|
HER1, HER2 % HER4 7| o} A &S A 3lstth(x 7D, 5= 9 ¥ 3 5). o] 9
AP AHE2 el E ™ I(NRG])-7]15ES] HER3 24 ol 9lo) A 9] 313H&
5d(BTCP)®| 4 &g ALt

“1 A3}, HER2-HER3 o] ¢4 A& F58h= HER3 A% == oyl
NRG1¢] #¢]:= HER3 &4 & A1 71 vh, 8FetE 5d(BTCP)E & Al ol A 2] &

rhzﬂ
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[352]
[353]

[354]

[355]
[356]

[357]

[358]

40

7 9-olli= HER3 ¢12+38}71 7481 th(= 12).

Egt~E9 A A (trastuzumab resistance occurrence) 2] o] 2] 7}A]
AU FE S0l A, HER37F Akt 2 MAPK &1 Al21d A 2o 2 SAA =2
2h-g5h= Al o2 By vk, I HER37F HER2 A& B apblg ohA| 32
ol A th& HER I 2] Hl¥ 2o o] §A| 315 T8l EHEEFPY] WS
523831 HER3 c- et E] 221 21719] Q1AFs S fr sl slo =
.31 % I TH(Choi BK et al., Cancer Med., 2012, 1, 28-38).

NRG1-Z 7% HER3 ?14F3} 9] 2}k (blockage) 10 ug/mLe] EgfAE T H U=
25 uM 9] 313 5d(BTCP) 2] A & ol o & v = et A| Heteth(= 12). 7] &
ol A ALEE EgpAEF W] vk i= Bl Al ARE ks AR5 85
W o)t} = &3t Y| E 9] A (National Comprehensive Cancer Network;
NCCN)9] 7ho]=ehle] =W, 2 W 4] 8 mg/kg®] ECtAEFY Fol=
Y gA, 52T F/EES-EF RS I A AR A E
ARG SR A Y ALE8EA] 9= HER2-YA] F3kaloll Al 2313t Fofubi ol t), 4 7]
A=, 335 5d(BTCP)7} EdtA~EF ol Al Y EFY = HER2-%A
274k Sa} X mol] 487 s & Al AFET

_I

I
l'l

EGAEFWU A A oA 9 33E 5dBTCP)2 4 & #4371 94,
EGAEFH Y] NEE Az EGAEFPUA HCT15 Al E = 1Cy
FEHT WL 0687 uMe FEE 4719 Bet ECfAESFEWS 2] )o]

A 28R T HCT15 Al 3o A EdtAEF A2 Y1248 A 2
phospho-HER2 9] &'l 7} & 2218619 a1(% 13a), Egt 2 EF o) o 3 1C,,3H-S
HCT15 BAZ oA 1.04 £ 0.01 uM =, 2:7F A 2] §F Al 3ol A] 13.79 £ 0.14 uM =,

D7F A3 A Fol A 14.66 +£0.65 uM & LEFTH ICs 7k 2 ZF7He
14t sH-HER2(Y 1248)°) 274 3}e], HCT15 Al 3ol 4] $hd g Egp ~E =1
A Al A gl dojA]= Aoz FAH AT

gk, THF S -5 52(0.001, 0.01, 0.1, 1, 10, 25 uM) 2] 3}3+E 5d(BTCP), A1 9] ¥l
e EfAETFNS 7oA 7F EoF A 2] 3 EgAEFU ) A]

HCTI15A4 £(HCT15/R)2] AE& S Ao 1 A3 33HE 5d(BTCP)+=
A 9 €] | 7} §-A}EE 5ol A HER29] Y877 2 Y1248 %-7] 9 owﬁ}é
A Ao, Ea}AEZuﬂ 4 HCT15 Al 0] 4 9] p-MAPK 2 p-AktE
Stk d 89 v 13¢). B3, 831 SdBTCP)+= WA ] $1+= HCTI15

Y (parent) | 3£ ol A BT} = Ea‘ri‘f = A HCT1S Al 3o A4 Bt} 73t
2= YERH ATHE 13b).
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[7d - 2]

[ 3]

[7d - 4]

4% 5]

&71 Aol A,

n 1 =201

XE A A AAd 307 o]Fojx] FogR
R, R= B YA Aol i, 717

07, CrCy Aol BRI, CC R, obn i, Ao}
P UER R o] Fo) 7 o 2R AEE
Re& Co-Cpp el &0k o] 3L, 47] Re& U ER & X35 71} 2] 519 4]

OLO 2~ O
T})\

|13}l ﬁﬁ
@ﬂR4 ! Ry= FLs ALY Aolsi, 4 Sy A o
Co&dIA EUERR o] o] Fo g2 Aely wlE£ § 57
3F3HE, = o] o] ofst A o 7 3875 e 9.

A 1ol AoyA,
A7) R, R R= E LB Folatv], A7t m P Ko R Sa FRE,
MEA] R U ERR o] ozl Lo e Aely MehEd f

SR, i ol ol G KO 5T 9.
A1kl ol A,
7] Re F2, 32Ul s Wl obE o) a, 4 Ry U ERE

S 7k 2 3 4] 4L 9 E FuA SehE, w0l
Fete o 887k 9.

[u—

oFelA] o
A1kl ofA,

A7 RS Fa, FER YW EAR o] Fol 7l Fo R E e
AR A, FEE EA L UERR o] Foljxl O R
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71 R FE, g d = iz olEHo) A, AV RyE UERR
21 ek At 2| 8k A e ] ehE® F A 3, = o] 9]
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%414 6] A 138}l 9101*1,

oy
N
ol
J‘i"

y
B2 (54 5 A ) )37 d 4,50 Sho] = = 1H T 2519y e
+=[Furan-2-yl(5-(4-methoxyphenyl)-3-phenyl-4,5-dihydro- lH—pyrazol— 1 —yl)me
thanone]
2)
(3-2-MEA1 A )-5-(4-H E 23 d)-4,5-1] 8} o] = =2-1H-] ehF-1- )(5-H
E 2 F#-2-) v Bl +=[(3-(2-Methoxyphenyl)-5-(4-nitrophenyl)-4,5-dihydro-
1H-pyrazol-1-y)(5-nitrofuran-2-yl)methanone]
3)
W2 [d]E] oF5-2- A (5-(4-v 5] 9 d)-3-9 d-4,5- 1] 8} o] = =2-1H-¥] 2%
<)y B} +=[Benzo[d]thiazol-2-yl(5-(4-methoxyphenyl)-3-phenyl-4,5 —dlhydro—
1H-pyrazol-1-yl)methanone]
4)
HZ[d]E oFE-2- U (3-(4-F 229 H)-5-4-m 5 A9 d)-4,5-T] fo] E=-]
H-3] &}Z-1-) v Bl +=[Benzo[ d|thiazol-2-yl(3-(4-chlorophenyl)-5-(4-methox
yphenyl)-4,5-dihydro- 1H-pyrazol-1-yl)methanone]
5)
(5-(4-m1 5 A 3 d)-3-91 d-4,5-T] S} o] = 2-1H-9] 2}&-1- ) (¥ 2] H4-L
] B} +=[(5-(4-Methoxyphenyl)-3-phenyl-4,5-dihydro- lH—pyrazol— 1-yD)(pyridin
-4-yl)methanone]
6)
(3-2-MEA 3 )-5-(4- L E 23 d)-4,5-1] 8} o] = 2-1H-] hF-1- ) (]
o] ©-4-) v B} 7= [(3-(2-Methoxyphenyl)-5-(4-nitrophenyl)-4,5-dihydro-1H-p
yrazol-1-yl)(pyridin-4-yl)methanone]
7)
F&-2-A (5-(F &-2-)-3-(4-m F A 9 d)-4,5- 1] 8F o] = 2-1H-] &h%-1-d
)™l B} #=[Furan-2-yl(5-(furan-2-y1)-3-(4-methoxyphenyl)-4,5-dihydro-1H-pyraz
ol-1-yl)methanone]
8)
(3-(4-Z R 29 Y)-5-(FT-2-2)-4,5-t 5}o]| = 2-1H-9] &} F-1- A )(F -2
<)y ™| B} +=[(3-(4-Chlorophenyl)-5-(furan-2-yl)-4,5-dihydro- lH—pyrazol— L-y)(f
uran-2-yl)methanone]
9)
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G-(4-F 227 D)-5-(F-2-2)-4,5-t] o] =2 -1H-3] &} =-1- (3] 2] -

4- ) v E} 7= [(3-(4-Chlorophenyl)-5-(furan-2-yl)-4,5-dihydro- lH—pyrazol— 1-yl)
(pyridin-4-yl)methanone]

[ 7] A 138 YA A6dt = o] 3t glo] vatEd

=

i 3 53§ SHHE, iz o] 9]
o HOE BB AL FRAV O X

Hohiz el ol s

A== glkg}xq A5

g8 8] A7Fel AoA, AT 1*3 =& E ¥ 0|4 ekA] 11, HER2(human
epidermal growth factor receptor 2) '=1= & TF 2] &A1& A 8l shi= 5l o]

E Aol 0]:6‘]—%—] ZAE

%414 9] A 78kl oA, 7] ?J

8 _'C_>[_ o =8} =8} = j=2 | =,
AAor @ ok o g o] o7l o 2 E HElEi= Zlo] 542l
R E
(7310 A8 WA Aed = o) 3 8o] ¥atEel §n A §3E, E= o]
orsl 4 o & 3] -87Fs e AS oS H R Fi= MANA FoEh=
WA S Eateh, ¢ ol e A 2y
a1l o] o EE ARE o5}
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[5-2]
(A) 100 pM
D T C 5a 5b 5¢c 5d Se 5f 5g 5h 5i

1] Relaxed DNA
<+ Supercoiled DNA

D T C 5h

L ] Relaxed DNA
< Syupercoiled DNA

[5=3]
(A) 100 pM
D T E ba 5b 5c 5d 5e 5f bg Sh b5i

~ JRelaxed DNA
W e G e b e B e B e e € Supercoiled DNA

(B) 20 pM
DTEEaSbﬁcEdSeSngShSi
[ ) Relaxed DNA

< Supercoiled DNA
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[%5b]
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% Inhibition of topo I DNA [
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250 100 50 25 10 5

Concentration of comp 5d (zM)



PCT/KR2016/010363

WO 2017/048069

6/17

[5=5d]

300 (M)

100

g

-

-

Nicked

Linear

Supercoiled

Relaxed

Untreated nuclear lysate

100

etoposide (M)
Comp 5d (z M)

Nuclear lysate-
treated with

.

-

-
-

-

.
o
.
i

-

-

-

-

-

-

-
.

.

-
T

-
-

-
o
o
o
:éé
o

-

-
- -
-

- -

L
.
.

-
o
o
o
.
-
-
o

-
-
.
-
-

.

.

-

-

-
-
-

-
-

-

-

- i
- :
-

-

-
.
-

-

-
-

-
-

-

-
-
.
.
-

-
-
-
-

.
-

.

-

.
.
-

.

-

-
-
-

.

o

-

-

.

.

-

-
-

-

-

-
.

-

-

-

-

-

-

=

-

-
.

.
.

-
.

.
-
-

-
-
-
-

-

-
-
-

-

-

-
-

-

-
-

-

.
.
-
.
.

-
-
-
-
.
.

-
-
o
-
-
-
i
-

-
.
-
-
-
.
e

i

.

i

-

|

Supercoiled

% Inhibition



WO 2017/048069 PCT/KR2016/010363
717

[5=7]
(_\) % Inhibition of reporter gene activity at [] 5uM E 10 uM
Cell viability at &~ 5uM - 10 uM

120

2%

5 % 100

B o

80 g

2>

55 60

85

5T 40

o T

&£

x :,i 20 -




WO 2017/048069

PCT/KR2016/010363

8/17

fod
00 b
< o

Relative HER2 expression
(% of control)
£
L

Control 0.5 2 10 25 (pM)
GAPDH
12
T 45 HER2
E ke i
o : ’F:".':Ti.»'.3:«II e e d
€ 10 e
§ [ BTCP
g 05 *  p<0.01
4 | *  p<0.05
‘2 0.0 et e Qe e b p<0.001
% " Control 2 5 10 25
Concentration (uM)

L=-8b]

Control 0.5 2 10 25 (pM)

% * P<0.01
**  P<0.05
** P<0.001

KRR

W BTCP

Control

r
0.5 2 10 25

Concentration (uM)



WO 2017/048069 PCT/KR2016/010363

9/17
[59]
BTCP {pM) for 16 h gefitinib (uM) for 16 h
Control 0.5 2 10 25 Control & 10
e s s s 1L | -HER? (Y877)

p-HER2 (Y1248)

HER1
p-HER1 (Y1068)
o — HER4
p-HER4 (Y1284)
MAPK
(T‘Eo@fﬁ% N S S
At | ———
A —— | p-AKE(S473) | D am—
T — A — — p-actin — — ——

[%10a]
80
*k g Control
2 uM
60 " o
* & 5uM
= 8 10 uM
O 40 | 25 uM
o
ES
20 -
O - B ISEC] B RS Re BT B

SubG1 G1 S G2
cell cycle distribution



WO 2017/048069 PCT/KR2016/010363
10/17

5 10b]

S
&
¢ 05 2 10 25 (uM)

_ Cyclin D1
p27kip1
p-actin

p27kip e

oo (g™ WO
s g ‘

280 : N

)
b
©

Relative expression of
p27kirt (% of control)
N
<

Relative expression of
Cyclin D1 (% of control)

h.“d
©

0. ............
Control 0.5 2 10 25

BTCP concentration (uM)



WO 2017/048069

?‘*
¢ 05 2

11/17

PCT/KR2016/010363

10 25 (uM)

W
o

8 3

p

b
o
L

Relative expression of
P
g
o

Cleaved PARP (% of control)
"
<o

.
L

o

s PARP
‘ Cleaved PARP

Caspase-3
Cleaved Caspase-3

B-actin

=] Cleaved PARP il Cleaved Capase-3

300 9
5 =
o 2
%0 G £
B O
200 gua
150 giﬁ
s @
100 X &
o &
50 2 ©
-;go
©
0

Control 0.5




WO 2017/048069 PCT/KR2016/010363
12/17

[%=11a]
3500 | wcm Control
-~ BTCP (25mgkg, IT) T

3000

mm?®)

= 2500 T

2000

1500

Tumor Volume

1000

500

v

303 6 9 121518 21 24 27 30 (days)

[%11b]
2.5

2

Tumor weight (g)

0

BTCP

9
&
X (25 mg/kg)



WO 2017/048069 PCT/KR2016/010363

13/17
[L=11c]
H-E Ki-67 Cleaved Casapse-3 CD31
. L . - | - i
Control
BTCP-treated
(25 mg/kg)
o D 45 a 39 w» P
(=] 4- S " g
o (Bag 2B 5
& 2 = 25 E 25
sVl . | % 20 N I
2 ) 2 20 2 15 =
S s 12 B 10 S 1)
S 5 £ 1 s )
2 =05 3 05 = 9
= 0 2 0.0~ 1S 0 B
Con BTCP || = Con BTCP Con BTCP
[5=11d]
HER2 p-HER2 HER1 p-HER1
Control
BTCP-treated
(25 mg/kg)

0.0

" Con “Con BTCP "Con BTCP “Con BTCP




WO 2017/048069

14/17

[SE11e]
Control BTCP

...... p-HER2(TyréT")

[« p-HER2(Tyr ™)
HER2

« p-actin
p-EGFR(Tyr*?)
p-EGFR(Tyr1068)
p-EGFR(Tyr10%)
EGFR

p-actin

p-42/44 MAPK
42144 MAPK
p-ERK1/2

Mo o KA

................................................. p-PI3K
PI3K
p-Akt

Akt

[ |« p-GSK-3p
GSK-3p
p-actin

PCT/KR2016/010363



WO 2017/048069
15/17

[S=111]
Control BTCP

cyclin D1

Caspase-3
Cleaved caspase-3
p-actin

PARP

........ Cleaved PARP

—* p-actin
X1lg]

Control BTCP

== vecr

HiIF-1a
p-actin

p-VEGFR-2(Tyr%")

VEGFR-2

COX-2

AAAAAA Survivin

[ e XIAP
[ e 1 p.actin

PCT/KR2016/010363



WO 2017/048069 PCT/KR2016/010363
16/17

[%12]
NRG1 (100 ng/mL) - + + . + .
Trastuzumab (10 pg/mL) - -+ o+ . .

BTCP(25pM) - - - - + 4

p-HER3 (Y1289)

B f-actin

) Basal
B NRG1

p-HER3 level
(% of control)
s L 5 %\ﬁ}
o O O O
*
#
*
] %

Control ;Frastuzumab BTCP
[5-13a]
HCT15 HCT15/R

§ o | ‘

b pB-actin

m HER2

£

g p-HER2 (Y1248)

b=

— aege | [-actin
Trastuzumab treatment of HCT15

Duration

{month) 0 2 4
ICs (UM) | 1.04:0.01 |13.79+0.14|14.66+ 0.65




WO 2017/048069 PCT/KR2016/010363
17/17

513b]
Compound Gefitinib BTCP Trastuzumab
ICso (MM) in HCT15/R 0.88+0.14 9.33£0.17 14.66 + 0.65
ICs, (UM) in HCT45 9.29+0.53 12.78 £0.25 1.04 +0.01
5 13¢]

Trastuzumab-resistant cells

BTCP Gefitinib
Mock 10puM 10 uM

p-HER2 (Y877)

p-HER2 (Y1248)

MAPK

p-MAPK

Akt

p-Akt

B-actin




INTERNATIONAL SEARCH REPORY Taternational apphication No.
PCT/KR2016/010363

Co7D 46

According to

A, CLASSIFICATION OF SUBJECT MATTER

5/B4¢2006.01)8 CO7D 483/04(2006.81)3, COTD 409/84(2066.01)3, A6IK 3I/4d155(2006.010, A6IK 31/415(2866.01)i

International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
CO7D 405/04; COTD 403/04; COTD 409/04; AG1I 31/4155

Documentation searched other than mintnnnn documentation to the extent that such documents are included in the fields searched
Korean Uti
Fapanese Utility models and applications for Utility models: IPC as above

lity maodels and applications {or Utility models: IPC as above

Electrome

herceptin

data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal), STN(Registry, CAplus), Google & Keywords: piyrazoline derivative, topoisomerase, HER?2, cancer,

C. DOCUMENTS

ONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X LI ing-Shan et al., "Discovery and Pharmacophore Studies of Novel Pyrazole-Based 19,11
Anti-Meslanoma Agents”, Chemistry & Biodiversity, January 2015, vol. 12, pages 116-132
See abstract; pages 116-117, 122; and table 4.
X CASTORENQG, Adam B. et al., "Small Molecules DHscovered in a Pathway Screen 19,11
Target the Rho Pathway in Cytokinesis”, Nature Chemical Biclogy, e-pub. 02 May 2010,
vol. 6, pages 4537-463
See abstract; pages 457,460; and figure 3.
X PAREKHH, Shrey et al.,, "Synthesis of Some Novel Benzofurar-2-yi{4,5-dilyyro-3,5 1-9.11

~substituted Diphenylpyrazol-1-vi) Methanones and Studies on the Antiproliferative Effects
and Reversal of Muliidrug Resistance of Human MDRI-gene Transfected Mouse
Lvmplﬁanm Cells in Vitro", European Journal of Medicinal Chemistry, 2011, vol. 46,

pages 1942-1948

See pages 1942-1943; table 1 and diagram 1.

Further documents are listed in the continuation of Box C.

e 1 family ar X.
See patent family annex

“P” docu

filing date consider
L7 document which may throw doubts on priority claim(s) or which iz

cited to establish
special reason {as specified)

the pricrity date cla

% il gt O T R .
Special categories of cited documenis: “17 Jater document published after the internationad filing date or priority

“A”  document defining the general state of the art which is not considered date and not in contlict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

“E"  earlier application or patent but published on or after the international <X document of particular relevance; the claimed invention cannot ba

novel or 1ot be considered to wmvolve an inventive
step when the document ts taken alone

¢ pub

tion date of another citation or other ; :
Y mvention cannet he

n the document is

considered to i tive step v

“07  document reforring to an oral disclosure, use, exbibition or other combined with one or more cther such documents, such corabination
means being obvious to a persen skilled in the art

et b ched myr e terratianal £ e it batar the . . L.
went published ptm{r 10 the international filing date butiater than  «g»  gocumment member of the same patent family
o

Drate of the actual completion of the international search Date of mailing of the international search report

12 JANUARY 2017 (12.01.2017) 12 JANUARY 2017 (12.81.2817)

N

ne and matling address of the [SA/KR Authorized of

Korean Intellectual Property Otfice
Government Complex-Dagjeo
Republic of Korea

Seonsa-ra, Dagjeon 302-701,

raile No. 82-42-472-7140 Telephons No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2016/610363

Box Ne. IL (rhservations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)a} for the following reasons:

2 L
s L

Claims Nos.: 19

because they relate to subject matter not required to be searched by this Authority, namely:

Claim 10 pertains to a method for treatment of the human body by therapy, and thus pertains to subject matter on which the
International Searching Anthority is not required to carry out an international search under the provisions of PCT Article 17
(2)a)(i) and PCT Rule 39.1(xv).

Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specificaily:

Claims Nos.:
because they are dependent claims and are uot drafted 1 accordance with the second and third sentences of Rule 6.4(a}.

Box No. Il Observations where usity of invention is lacking {Countinuation of item 3 of first sheet}

rr
¥
ie

his Inte

rnational Searching Authority found nmltiple inventions i this international application, as follows:

1. m As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. [:j As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. [:} As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were tirnely paid by the applicant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by claius Nos.:

Remark on Protest Ei} The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee,

{:] The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

ij Neo protest accompanied the payment of additional search fees.
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Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A HADDA, Taibi Ben et al., "Tantomeric Origin of Dual Effects of N1-Nicotinoyl 1-9,11

~3-{4"-Bydroxy-3'-Methyl Phenyl}-5-{{Sub}Phenyl}-2-Pyrazelines on Bacterial and Viral
Strains: POM Analyses as New Efficient Bicinformatics' platform to Predict and Optimize
Ricactivity of Dirugs”, Medicinal Chemistry Research, 2013, vol. 22, pages 1438-1449
See the entire document.

A HIRAYAMA. Kazunori et al.., "Identification of Novel Chemical Inhibitors for Ubiguitin 19,11
C-terminal Hydrolase-L3 by Virtual Screening”, Biloorganic & Medicinal Chemistry, 2007,
vol. 15, pages 6810-6818
See the entire document.
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