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ARl OB A A E A 25} ST ol & e, WA ¥ A S
= 8% ¥ (fusion protein) S A 23T 5 G E -2 obA|E 1H 9
o] # o & Agst 4= 9l3= off ¥ v}t (affibody, Afb)2} GST7F AgH

23 oﬂ H = AfbEA HER20l &0 4 0 2 ZA3%H6= HER2 Afb

2 EGFRYl &0 4 o 2 A3sli= EGFR AfbE AF-8-3}31 T}, 22+ 2] HER2 Afb
E3= EGFR AfbE 2 3}sh= f 31 Abe] wto] 71 &7 S (M EH S 1
GGGLVPRGSGGGCGGGGTGGGSGGG) & ¢ 33t FAAE 23171 v+,
pETduet Z2}2av] Zof AF13F o), 3k GST kel S 9 BHH GSTS] N-&tto]
6XHis B 27} 14 ¥ =5 t] 1191 8F GST 9H 3 3} §- A AE 47| pETduet
Eofan =) A ]lste], Afbel GST7F 71 & 124 %; & (GST-Afb) <]
S g S Es 5ok 54 221 = o]l 4] PCR X DNA

MAEA S F oH GST Afb ¢t 5 3} A d o] A4k Qi A E A=A Felsk vk
18 e, P2 S840 22 E, coli BL21(DE3) 5ol AM ahe] wlj k&t
-, IPTGE A FJ SFaL 30 °Coll Al 16 AR & <F i ¢Fato] GST-AbS] #E¢2
skt ke f- =% E. coli Al 3£3= 5000Xg = 4 °Coll A 10 ¥-3F

A E s ] AAH NEE 5581, QAT AE=8N50mM QA YEF ¥
100 mM 13} U EH, pH 6.5 Al & AEF T A X HE o
a] EaVARs] (lysozyme) S- A 2] 8har 20 W-3F A 2ol A m ek vhe, 30 = 9 2 1
WA SR T 10 W7 229 gtk skl -, 12000Xg = 4 °Coll A 1 Al gE
FoF YAl H ] alo] AbE oS GST-Afb £3F ¥-8 0 24 =530 AEde
FPLCE o] &%t F&0] 2 2138} 7 2 n} ¥ 212 9] (immobilized metal affinity
chromatography; 1mL HisTrap FF Z %1, GE HealthCare) = 4 Al 5}-o] GST-Afb-&
2] &) H2] ¢ GST-Afb(GST-HER2 Afb 2 GST-EGFR Afb= PBS(pH
7.4)0l A §HA| = 5 F-4 5l o] 5519t 553 GST-HER2 Afb 2 GST-EGFR
Afb=, SDS-PAGE 4] 2 ESI-TOF MS(electrospray ionization time-of-light mass
spectrometry) A& S-3l W] gk Bl A o] =k HApEES WA kgl T

P}

{

<1-2> GST-Afh §F DR F A X 54 D AXE 45 &2
2wk o] A 93 3 GST-Afb § 3 G A & O E
Q1= FHelely] s AE HA 9 AEY F55S Selstan) slv.
A # 02, WA GST-HER2 AbE Ul 2= A X 54 o5 gelslr] 93
AL 7 Al E£5°Q1 SK-BR-3 Al £E £H| 8l TR & SK-BR-3 Al £ +=
DMEM HJ| X] (11995065, Invitrogen, S.Korea)®ll 1 v ok T}, v A ol = 10%
$-ej o} % (FBS), 100 pa/ml = EF Enko] 2 2 100 U/me #1121 #1S
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[93]

[94]

[95]
[96]
[97]

[98]

A7Vak A ar, v <k 71 1F Toll = v A E v L gPH A A BT vl F $HE 2 37
°C9] 5% CO2 Wl F7|1 2 A8t Ath Al RS F A E7F85% 23152
FTA E W, EE g M EE el ete] Aol AFE-33lth SK-BR-3 Al
F-2]3Fe], 96 9 & 2| o] E(Thermo Scientific Inc. Korea)oll 5X103 M| /€ 2] 52
Z}zk o] AE S AE3HaL 37 °C] 5% CO, ¥ 710l A 24 A1+ &<t HH Fat it
2 v, A7 A A ol <I-1>0014 4253 GST-HER2 AfbE 0.3 uM WA 10

uM @] 55 2 SK-BR-3 A E o = ] 3}aL 24 A]7F FoF F=7} ] okah ol ). vl ok

T 3, debvl=2 EF ¢4 9F(alamar blue dye; DAL 2015, Invitrogen, Korea)%
Abgato] Al AEEES St A AEES sty Al 33 s
tf gt o] 7] 3} (excitation wavelength)= 565 nm= A2 A 5} .14 o] o) U}E =
3}-¢(monitoring emission)< 590 nm= 2 A4 st &3 & ol E ¢]t] 7](Tecan
Infinite Series, Germany)% 3 3 ¥-4] 3} 9l t}. L=+ GST-HER2 Afb & GSTE

g 3F-5-12kg| o] 1] = (fluorescein-5-maleimide, FSM) &= A 6Fo] A 3 W 2 &9(cell
uptake)¥! GST-HER2 Afb2] A& st o4 2T o2 s A4 A} 3
Al E 521 MCF-10A Al 325 AL-&3te] U gk i & Faste] A2 AEE 2
AW F7 AES Flstit.

o] ¢} |, GST-Afbol A GSHSF %4 584 719 435288 AXxzlo =z
M) %

m

=
=

o

gIst7] A8l =4 X1 & A4 -2 (Quartz Crystal Microbalance, QC ! A
= 2F 22 T (surface plasmon resonance, SPR) ¥-21-8- =8 5} 31t}

1 A3} 5 1o A YeRd ule} o] GST-HER2 Afb7} Al ¥of] th3te] = 54 &
VER A eF o) ok Al ¥ Eold o g 45 4= 9l 8-S E91513 T} GST-HER2
AfbE SK-BR-3 Al ¥ Z MCF-10A A 0l A g]3lo] ] 2k3} 302 v A
FE tiﬂﬁ]mzﬁhzmLE%qmﬂMQGHAﬁﬂAﬂ]E
548 Yeh A e 81 HhA(SE 1a), GST-HER2 Afb= 19
SK-BR-3 Al| el vt A etat= A g5 & el o] GST-Afb7} $HAl = 5
A S5S YeElY &= o= 3 g}giq_( 1b). ol & EGH Bl of] A

9 ¥

X =

el

N

o

o]
=

—_—

1

r&
i

L

{t

AE 9508 ARESH] Aol LHE GST-Afb &3 W22 47 Al
thetel A4S e A o oF Aol e 45 e 5 9le
gelstA .

o]

O

e’}

ke

mlo

AA A 2. SFEA 2 AFA FE FA

g o] S FERA - AFA ] A2 B2 A & 83 -2 scheme &=

R net o = s 7]?<H-?l AEg = SFeA| 2 A4 =& o g

TA o2, A A EL(entry) 191 2-H 2 o &

H| 2~ (2-F 2 29 E)?}H}ﬂﬂ o] E (2-bromoethyl bis(2-chloroethyl)carbamate) 2]
A& Bl EQ-E 2 29 ')o} Tl (Bis(2-chloroethyl)amine) (20 mg, 0.1408 mmol)Z}
Ak} U EF (Sodium hydroxide) (8.448 mg, 0.2112 mmol)S ¥ #] w &

Z 2 2} o] = (methyl chloride) SmLol| 412 3, 2-H 2 Foj| &l
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[99]

[100]

[101]

[102]

7+ R =2 2 2}o] H| o] E (2-bromoethyl carbonochloridate) (26.39 mg, 0.1408 mmol)
= A7Fsk i

AEZ 291
15-0}H] - 10-(ZHF A v &) ZHil 2 9)-1- 2 2 & -3-2-F 2 & ol €)-4,12-T] & 4 5-
2 AF-8-E| o}-3,11-t] o} 2} S AL el 7E-16- 4t
(15-amino-10-((carboxymethyl)carbamoyl)-1-chloro-3-(2-chloroethyl)-4,12-dioxo-5-0
xa-8-thia-3,11-diazahexadecan-16-oic acid)®] $4 = 2-H Z T o &l
H| 2~ (2-F 2 2 o] &)Z}u| v o] E (2-bromoethyl bis(2-chloroethyl)carbamate) (10 mg,
0.034 mmol)S pH 7.4 PBS & of €2 ¢ PBSe| -2 GSH ((glutathione), 7.683
mg, 0.025mmol)& -S4 H7Fetr 2ol A 24A] {F wlREstQl ). 1 ¥ HPLC
45 ool el s

A E ] 32 Al 2~E2HE (Cisplatin) (10mg, 0.0333 mmol) 2 GSH ((glutathione),
15mg, 0.05mmol) pH 7.4 PBS & of] 4] 31 A 2ol A 244 3} ¥H-2-3 HPLC 34 &
soto] Eelstlt.

MET 420 2-(F g H-2-d s abd)ol &
((2S,3R,4S,6R)-6-(((18,35)-3-} M| & -3,5,12- E €] 3] =5 A]-10-H] 5 A]-6,1 1-T] S A-
1,2,3.4,6,11- A} 2 2 H EShAl-1-) S Al)-3-5] Z5A]-2-v D | E 2} 3| = 2-2H
-] @-4-H 7l o] E (2-(pyridin-2-yldisulfaneyl)ethyl
((28,3R,4S,6R)-6-(((1S,3S)-3-acetyl-3,5,12-trihydroxy-10-methoxy-6,11-dioxo-1,2,3,4
,0,11-hexahydrotetracen-1-yl)oxy)-3-hydroxy-2-methyltetrahydro-2H-pyran-4-yl)carba
mate)i= 4-HEZ ¥ 2-(F] 2 H-2-d ] &3 d)ol &)7FE Y| o] E (4-nitrophenyl
(2-(pyridine-2-yldisulfaneyl)ethyl)carbonate) (20 mg, 0.0568 mmol)Z} DMAP (18.52
mg, 0.1516 mmol)2 A% WE &= g}o] = (Dry methyl chloride) 7mLol =91 &
t}9- 1= F 0] Al (Daunorubicin) (20 mg, 0.079 mmol) = & 7} 3 24A] 7+ &<t
FFA A W22 DMAPS Al 2 3 & A A 2t E 13 & F5ho]
w3kt

A E7] 591 N5-(3-((2-((((2S,3R,4S,6R)-6-(((15,3S
)-3-0FA ' -3,5,12-E 8] 3] =5 A]-10-W] F-A]-6,11-U] £ 4-1,2,3,4,6,11- A} 3| =2
B Eg}Al-1-2) S A])-3-8] =5 A 2-w E H E 8] = 2-2H-9] #-4- ) 7hup o) &
ADellE)H = 3 d)-1-(FHF A ) obr] In)-1-5 A 2 2 3-2-h) S F BRI (V
5-3-((2-((((28,3R 45,6 R)-6-(((15,35)-3-acetyl-3,5,12-trihydroxy-10-methoxy-6,1 1-dio
x0-1,2,3,4,6,11-hexahydrotetracen- 1-yl)oxy)-3-hydroxy-2-methyltetrahydro-2H-pyran-
4-yl)carbamoyl)oxy)ethyl)disulfaneyl)-1-((carboxymethyl)amino)-1-oxopropan-2-yl)gl
utamine)-> 2-(3¥] 2] H-2-A ] = ubd o &
((2S,3R,4S,6R)-6-(((18,35)-3-} M| & -3,5,12- E €] 3] =5 A]-10-H] 5 A]-6,1 1-T] S A-
1,2,3.4,6,11- A} 2 2 H EShAl-1-) S Al)-3-5] Z5A]-2-v D | E 2} 3| = 2-2H
-] @-4-H 7l o] E (2-(pyridin-2-yldisulfaneyl)ethyl
((28,3R,4S,6R)-6-(((1S,3S)-3-acetyl-3,5,12-trihydroxy-10-methoxy-6,11-dioxo-1,2,3,4
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[103]

[104]

[105]

[106]

,0,11-hexahydrotetracen-1-yl)oxy)-3-hydroxy-2-methyltetrahydro-2H-pyran-4-yl)carba
mate) (15 mg, 0.02 mmol)<- Di water : MeOH 1:1 5mLel| ¢! & = FEFA] &
(glutathione) (5.194 mg, 0.0169 mmol)S 3+ W& 7151 0 °Col A 244 3F
A EESFITY 21§ HPLC ¥4 & F-38ho] 283l

AEF 691 (5-EFLE-24-T] 543 4-v] 3| =21 v d-12H)- )W &
Q-(F g E-2-LdrEatd)ol ") 7hE Y o] E
((5-fluoro-2,4-dioxo-3,4-dihydropyrimidin- 1(2H)-yl)methyl
(2-(pyridin-2-yldisulfaneyl)ethyl) carbonate)+= 4- Y E = 9| d
2-(F 2] H-2-d < 3 d) ol &) 7FE | ©] E (4-nitrophenyl
(2-(pyridine-2-yldisulfaneyl)ethyl)carbonate) (50 mg, 0.142 mmol)Z} DMAP (46.23
mg, 0.3784 mmol)S 712 DCM 15mLol =<1 &
5-EFLE-1-GlEsA M) v H-2,4-1] &
(5-fluoro-1-(hydroxymethyl)pyrimidine-2,4-dione) (15.15 mg, 0.0946 mmol) & % 7}
T 1643 F e A 2ol A vEg-& X1 st ﬂﬂ E= 2 DMAPS Al % & 3
DCM, 545 $53 F MgSO4= A2 A2 T AP AR E 189 5 F 3o
w9,

AEL 730
15-011] - 10-(HF A ) 7R QD)-1-(5- 2 F L 2-2,4- 1 5423 4-T] 3] = 2 9]
20 E-12H)-21)-3,12-H] 5 4-2,4-T] S AL7,8-T Bl o] 11-0} A 8 AL 7E-16- £ 4F
(15-amino-10-((carboxymethyl)carbamoyl)- 1-(5-fluoro-2,4-dioxo-3,4-dihydropyrimidi
n-1(2H)-y1)-3,12-dioxo-2,4-dioxa-7,8-dithia- 1 1-azahexadecan-16-oic acid)->
S-fluoro-2,4-dioxo-3,4-dihydropyrimidinyl methyl (2-(pyridine-2-yldisulfaneyl)ethyl)
7R Y| o] E (carbonate) (20 mg, 0.0536 mmol)E &1l (Di water : MeOH = 1:1)
10mLe] =91 3 = FEFA] 2 (13.74 mg, 0.0447 mmol)S $HE-&4 A 713 0
°C°1W 124 ZF Hh-g- 5~ HPLC 378 & E-5fo] w2l skl

o E ;l/] g2l

GMﬂﬂ w282 21 W1 QH)- )4 4T ER Q0 R 3 F EEA P Ea)E m e
Fko- g -3 8 H-2- A vl Labd el g sk o]
((5-(4-amino-2-oxopyrimidin- 1 (2H)-yl)-4,4-difluoro-3-hydroxytetrahydrofuran-2-yl)m
ethyl (2-(pyridin-2-yldisulfaneyl)ethyl) carbonate) = 4-1 E =2 3 d
2-(¥ Y -2-A 1] < v d)ol €))7} B 1| ©] E ((4-nitrophenyl
(2-(pyridine-2-yldisulfaneyl)ethyl)carbonate) (30 mg, 0.0851 mmol)Z} DMAP (15.64
mg, 0.128 mmol)S 712 DCM 15mLe]l <1 3 A A EFRT (11.21 mg, 0.0426 mmol)
S AH7FF 2AIRE o Ao A W& Al HEGE R 2 g
(Tetrachloromethane)-& o] -&3sto] A A A 7] & QL H & o] &38lo] #-2]¢t
F NMR= &lsk3int.

AEF 921
15-0} 7] - 1-(5-(4-01 1] 5-2-2- A4 3] 2 W] T -1 (2H)-Y)-4.,4- U] S F QL 2-3-3| =5 4]



16

WO 2020/242218 PCT/KR2020/006906

[107]

[108]

[109]

B Ee}8] = 2 F -2-9D)-10-(FHF A M E) 7HE L A)-3,12- 1] 5 422, 4- U] 5 AF-7,8-
v ] of-11-0} A& AL ZE-16-+4F
(15-amino-1-(5-(4-amino-2-oxopyrimidin- 1(2H)-y1)-4,4-difluoro-3-hydroxytetrahydro
furan-2-yl)-10-((carboxymethyl)carbamoyl)-3,12-dioxo-2,4-dioxa-7,8-dithia-11-azahe
xadecan-16-oic acid)<
(5-(4-011] 2=2-2 2 ] E U - 102H)-Y)-4.4-H £ F L 2-3- 3| ES A H Eg 3| =2
F2-A)vE (I FH-2-ArEud)el e) FhE o] =
((5-(4-amino-2-oxopyrimidin-1(2H)-yl)-4,4-difluoro-3-hydroxytetrahydrofuran-2-yl)m
ethyl (2-(pyridin-2-yldisulfaneyl)ethyl) carbonate) (15 mg, 0.0315 mmol)-&- -8 v
(PBS £+5 ) 6mLol| ¥91 & FFEFA] 2 (6.45 mg, 0.021 mmol)S 3HHH-2-4
A7bst Aol A 12413 whg 5 14 e 7] & o] &-8Fo] o] ¥ ¥ NMR2
Hh3-& gletltt,

AE] 1021 (2R,3S,5R
)-5-(5-5F Q224U % 4-34-1] 8] =23 2] 1] W1 2H)-2)-3-8] =5 A B =)
sl od (92 w2-2 v 4 3hd)d |) 75| o] E ((2R3S.5R
)-5-(5-fluoro-2,4-dioxo-3,4-dihydropyrimidin- 1(2H)-yl)-3-hydroxytetrahydrofuran-2-y
)methyl (2-(pyridin-2-yldisulfaneyl)ethyl) carbonate)+= 4- Y E = 3| d
2-(F 2] H-2-d < 3 d) ol &) 7FE | ©] E (4-nitrophenyl
(2-(pyridine-2-yldisulfaneyl)ethyl)carbonate) (20 mg, 0.057 mmol)<} DMAP (10.4
mg, 0.0851 mmol)< 71 % DMF 10mLel %91 3 £5 2~ f-2 1 (floxuridine) (6.99
mg, 0.0284 mmol) & 7} F 1641t &t A2 A ¥h-&-& W3St oehe =
DMAPS Al & et = Ad A 2ntE 18] & ato] Halshalh

MEF 119 15-0F7] - 10-((FHF A v €))7l 5. 2)-1-((2R,35,5R
)-5-(5-5F Q224U % 4-34-1] 8] =23 2] 1] W1 2H)-2)-3-8] =5 A B =)
B 2 F 2h2-90)3,12. 101 % 22,4 U] S AL 7.8-T Bl o} 11-0} A 8 A} €] 7k-16-2-4F
(15-amino-10-((carboxymethyl)carbamoyl)-1-((2R,3S,5R)-5-(5-fluoro-2,4-dioxo-3,4-di
hydropyrimidin-1(2H)-yl)-3-hydroxytetrahydrofuran-2-yl)-3,12-dioxo-2,4-dioxa-7,8-di
thia-11-azahexadecan-16-oic acid)< ((2R,3S,5R
)-5-(5-5F Q224U % 4-34-1] 8] =23 2] 1] W1 2H)-2)-3-8] =5 A B =)
3| R F ekl e (-9 2 9-2-U Tl & 9h ol &) Fh R o]
(((2R,35,5R)-5-(5-fluoro-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-3-hydroxytetrahy
drofuran-2-yl)methyl (2-(pyridin-2-yldisulfaneyl)ethyl) carbonate) (33.77 mg, 0.0735
mmol)S- &1 (Di water : pH 7.4 PBS = 1:1) 10mLol] =<1 & &5FEFX] 2 (15 mg,
0.049 mmol)S -4 H7FshH 22 °Coll A 16413 -5 F 58 T veh e
ol g5to] 14 ¥e)7] 2 ¥ 3 F NMRE SI5H5ch

AEF 1291
N5-(1-((ZF A H ')yolH] 52)-3-((3-(((2S)-1-(((14S,165,33S,2R 4R, 10E,12Z,14R)-86-
HEE-14-3] 25 A]-85,14-1] ¥ 5 A]-33,2,7,10- H| E&h | - 12,6- U] & A&-7-0F A} 1(
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[110]

6,4)-S AR U 1-3(2,3)- 2 Al 2hu-8(1,3)- Wl Al o} A Z 2 B E g H) 7} - 10,12- 1] 4l -4
- AD-1-SaZ 2 2- (W E)oh] n)-3-S 2 X 2 I E b d)- - S AL R
a-2-H=FER
(N5-(1-((carboxymethyl)amino)-3-((3-(((25)-1-(((14S,16S,33S,2R 4R,10E,12Z,14R)-8
6-chloro-14-hydroxy-85,14-dimethoxy-33,2,7,10-tetramethyl-12,6-dioxo-7-aza-1(6,4)-
oxazinana-3(2,3)-oxirana-8(1,3)-benzenacyclotetradecaphane-10,12-dien-4-yl)oxy)-1-
oxopropan-2-yl)(methyl)amino)-3-oxopropyl)disulfaneyl)-1-oxopropan-2-yl)glutamine
)< W Z %A1 (Mertansine) (10 mg, 0.0135 mmol)2- €| (DMF : pH 7.2 PBS
ZFM=1:30)°l 521 F PBS €& ol %<l =FEFA] 2 (2.76 mg, 0.01 mmol)<
g2 Fd7bsko] A 204 1043 B A Rk 271 DMF A3l #5391 F- 4
°Coll A 24A3E Eo A A3 A7 AL A EH 2 A s 58T

7t A E o] NMR 2 7= lE€] 12 'HNMR: 6 3.47 2H, t, J = 6.3 Hz), 3.56
(4H,t, J =5.3Hz),3.83 (4H,t, J =53 Hz), 434 QH, t, J =6.3 Hz), A EZ] 2+
HNMR: 6 1.86-1.98 (2H, 1.92 (dt, J =7.6,7.4 Hz), 1.92 (dt, J =7.6, 7.4 Hz)),
2.26-2.34 (2H, 2.30 (t, J =7.4 Hz), 2.30 (t, J =7.4 Hz)), 2.96-3.08 (4H, 3.04 (t, J =
6.0Hz),298(d, J =7.3Hz),298 (d, J =7.3 Hz),3.04 (t, J =6.0 Hz)), 3.46 (1H,
t, J =7.6 Hz), 3.53-3.59 (4H, 3.56 (t, J =5.3 Hz), 3.56 (t, J =5.3 Hz)), 3.75-3.76
(2H, 3.75 (s), 3.75 (s)), 3.80-3.86 (4H, 3.83 (t, J =5.3 Hz), 3.83 (t, J =5.3 Hz)),
4.25-4.33 (2H,4.29 (t, J =6.0 Hz), 4.29 (t, J =6.0Hz)), 440 (1H,t, J =7.3 Hz),
AEZ 32 'HNMR: 6 1.86-1.98 (2H, 1.92 (dt, J =7.6,7.4 Hz), 1.92 (dt, J =17.6,
7.4 Hz)), 2.24-2.32 (2H, 2.28 (t, J =7.4 Hz), 2.28 (t, J =7.4 Hz)), 3.30-3.35 (2H,
3.33(d, J =7.0Hz),3.33(d, J =7.0Hz)),3.46 (1H, t, J =7.6 Hz), 3.75-3.76 (2H,
3.75(s), 3.75 (s)), 4.56 (1H,t, J =7.0Hz), 1 E <] 4= 'HNMR: § 1.28 3H, d, J =
6.7 Hz), 1.60 (1H, ddd, J =14.6, 3.5, 2.9 Hz), 2.13 (3H, s), 2.30-2.49 (3H, 2.38
(ddd, J =14.6,10.2,2.6 Hz), 2.44 (dd, J =14.5,3.8 Hz), 2.40 (dd, J =14.5, 10.1
Hz)), 3.04 (1H, d, J =15.8 Hz), 3.18-3.30 (2H, 3.23 (d, J =15.8 Hz),3.24 (dd, J =
10.3, 10.2 Hz)), 3.47-3.53 (2H, 3.50 (t, J =5.2 Hz), 3.50 (t, J =5.2 Hz)), 3.70 (3H,
s),3.83 (1H, td, J =10.2,3.5 Hz), 4.09 (1H, dq, J =10.3, 6.7 Hz), 4.33-4.39 (2H,
436 (t, J =5.2Hz),4.36 (t, J =5.2 Hz)), 4.89-4.99 (2H, 4.97 (dd, J =2.9, 2.6 Hz),
4.93(dd, J =10.1, 3.8 Hz)), 7.02 (1H, dd, J =8.2, 1.3 Hz), 7.21 (1H, ddd, J =7.4,
5.4,1.7Hz),7.36 (1H,ddd, J =7.8, 1.7,0.5 Hz), 7.51 (1H, dd, J =8.2,7.8 Hz), 7.66
(1H,ddd, J =7.8,7.4,1.9Hz),7.75 (1H,dd, J =7.8, 1.3 Hz), 8.43 (1H, ddd, J =
5.4,1.9,0.5Hz), 1E<] 5= 'HNMR: § 1.28 3H, d, J = 6.7 Hz), 1.60 (1H, ddd, J

=14.6,3.5,29Hz), 1.86-1.98 (2H, 1.92 (dt, J =7.6,7.4Hz), 1.92 (dt, J =7.6,7.4
Hz)), 2.13 (3H, s), 2.26-2.49 (5H, 2.38 (ddd, J =14.6, 10.2,2.6 Hz),2.44 (dd, J =
14.5,3.8 Hz), 2.40 (dd, J =14.5,10.1 Hz), 2.30 (t, J =7.4 Hz),2.30(t, J =7.4
Hz)), 3.04 (1H, d, J =15.8 Hz), 3.18-3.33 (4H, 3.23 (d, J =15.8 Hz),3.24 (dd, J =
10.3,10.2 Hz),3.31 (d, J =7.2Hz),3.31(d, J =7.2 Hz)), 3.40-3.50 3H, 3.46 (t, J
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=7.6 Hz),3.43 (t, J =5.1 Hz), 3.43(t, J =5.1 Hz)), 3.70 (3H, s), 3.75-3.76 (2H,
3.75(s), 3.75 (s)), 3.83 (1H, td, J =10.2, 3.5 Hz), 4.09 (1H, dq, J =10.3, 6.7 Hz),
4.38-4.44 2H, 4.41 (t, J =5.1 Hz), 441 (t, J =5.1 Hz)), 453 (1H, t, J =7.2 Hz),
4.89-4.99 (2H, 4.97 (dd, J =2.9,2.6 Hz), 4.93 (dd, J =10.1, 3.8 Hz)), 7.02 (1H, dd,
J =8.2,1.3Hz),7.51 (1H,dd, J =8.2,7.8 Hz), 7.75 (1H, dd, J =7.8, 1.3 Hz),
AEZ 62 HNMR: 6 3.45 (2H,t, J =5.1 Hz), 4.40 (2H, t, J =5.1 Hz), 5.67 (2H,
s),7.21 (1H, ddd, J =7.4,5.4,1.7Hz),7.36 (1H, ddd, J =7.8, 1.7, 0.5 Hz), 7.66
(1H, ddd, J =7.8,7.4,1.9Hz), 8.43 (1H, ddd, J =5.4,1.9, 0.5 Hz), 8.63 (1H, s),
AEZ 72 HNMR: 6 1.86-1.98 (2H, 1.92 (dt, J =7.6,7.4 Hz), 1.92 (dt, J =17.6,
7.4 Hz)), 2.26-2.34 (2H, 2.30 (t, J =7.4Hz),2.30 (t, J =7.4 Hz)), 3.29-3.33 (2H,
3.31(d, J =7.2Hz),3.31(d, J =7.2Hz)), 3.42-3.50 (3H, 3.46 (t, J =7.6 Hz), 3.47
(t, J =5.1Hz),3.47 (t, J =5.1 Hz)), 3.75-3.76 (2H, 3.75 (5), 3.75 (5)), 4.42-4.49
(2H, 4.46 (t, J =5.1 Hz), 446 (t, J =5.1 Hz)), 4.53 (1H, t, J =7.2 Hz), 5.66-5.67
(2H, 5.67 (s), 5.67 (s)), 8.63 (1H, s), AN E 7] 82 'H NMR: 6 3.42-3.48 (2H, 3.45 (t, J
=5.1Hz),3.45(, J =5.1Hz)),3.92(1H,d, J =73 Hz),4.02 (1H,dt, J =7.3,3.9
Hz), 4.42-4.48 (4H, 4.45 (t, J =5.1 Hz), 444 (d, J =3.9 Hz), 4.44 (d, J =3.9 Hz),
4.45(t, J =5.1Hz)), 5.66 (1H, s), 6.24 (1H, d, J =10.2 Hz), 7.21 (1H, ddd, J =74,
5.4,1.7Hz), 7.36 (1H, ddd, J =7.8, 1.7,0.5 Hz), 7.61-7.71 (2H, 7.66 (d, J =10.2
Hz), 7.66 (ddd, J =7.8, 7.4, 1.9 Hz)), 8.43 (1H, ddd, J =5.4,1.9,0.5Hz), A E
9= 'HNMR: 6 1.86-1.98 (2H, 1.92 (dt, J =7.6, 7.4 Hz), 1.92 (dt, J = 7.6, 7.4 Hz)),
2.26-2.34 (2H, 2.30 (t, J =7.4 Hz),2.30 (t, J =7.4 Hz)), 3.29-3.33 (2H,3.31 (d, J =
7.2Hz),3.31(d, J =7.2Hz)),3.42-3.50 (3H, 3.46 (t, J =7.6 Hz),3.47(t, J =5.1
Hz), 3.47 (t, J =5.1 Hz)), 3.75-3.76 (2H, 3.75 (s), 3.75 (s)), 3.92 (1H, d, J =7.3 Hz),
4.02 (1H,dt, J =7.3,3.9 Hz), 4.42-4.48 (3H, 4.44 (d, J =3.9Hz), 445, J =5.1
Hz), 4.44 (d, J =3.9Hz)), 445 (1H,t, J =5.1 Hz), 4.53 (1H, t, J =7.2 Hz), 5.66
(1H, s), 6.24 (1H, d, J = 10.2 Hz), 7.66 (1H, d, J =10.2 Hz), <1 E ¥} 102 'H NMR:
82.06 (1H, ddd, J =14.5,7.1, 4.4 Hz), 2.27 (1H, ddd, J =14.5, 8.1, 7.4 Hz), 3.31
(1H, ddd, J =9.3,7.4,7.1 Hz), 3.42-3.48 (2H, 3.45 (t, J =5.1 Hz),3.45(t, J =5.1
Hz)), 4.12 (1H, dt, J =9.3,4.5Hz), 4.41-4.48 (4H, 445 (t, J =5.1 Hz),4.43(d, J =
4.5Hz),4.43(d, J =4.5Hz),4.45(t, J =5.1 Hz)), 6.13 (1H, dd, J =8.1, 4.4 Hz),
7.21 (1H, ddd, J =7.4,5.4,1.7Hz),7.36 (1H, ddd, J =7.8, 1.7, 0.5 Hz), 7.66 (1H,
ddd, J =7.8,7.4,1.9 Hz), 8.43 (1H, ddd, J =5.4,1.9,0.5Hz), 8.59 (1H, s), N E
112 '"HNMR: 6 1.86-1.98 (2H, 1.92 (dt, J =7.6,7.4Hz),1.92(dt, J =7.6,7.4
Hz)), 2.06 (1H, ddd, J =14.5,7.1, 4.4 Hz), 2.19-2.35 (3H, 2.30 (t, J =7.4 Hz), 2.27
(ddd, J =14.5,8.1,7.4 Hz), 2.30 (t, J = 7.4 Hz)), 3.25-3.38 (3H, 3.31 (ddd, J =9.3,
7.4,7.1Hz),3.31(d, J =7.2Hz),3.31(d, J =7.2Hz)),3.42-3.50 (3H,3.46(t, J =
7.6 Hz), 3.47 (t, J =5.1 Hz), 3.47 (t, J =5.1 Hz)), 3.75-3.76 (2H, 3.75 (s), 3.75 (s)),
412 (1H,dt, J =9.3,4.5Hz), 4.41-4.48 3H, 4.43 (d, J =4.5Hz),445(, J =5.1
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Hz), 4.43 (d, J =4.5Hz)), 445 (1H, t, J =5.1 Hz), 453 (1H,t, J =7.2 Hz), 6.13
(1H, dd, J =8.1,4.4 Hz), 8.59 (1H, s), N E#] 125= 'HNMR: § 1.08 (3H,d, J =7.1
Hz), 1.32 (3H,d, J =7.2 Hz), 1.45 (3H, s), 1.63 (3H, s), 1.86-1.99 (3H, 1.92 (dt, J =
7.6,7.4 Hz), 1.94 (dd, J =14.8,2.6 Hz), 1.92 (dt, J =7.6, 7.4 Hz)), 2.10 (1H, ddq, J
=9.2,8.1,7.1 Hz), 2.18-2.34 (3H,2.30 (t, J =7.4Hz),2.25(dd, J = 14.8, 10.2 Hz),
2.30(t, J =7.4Hz)), 2.37-2.41 (2H, 2.39 (t, J =2.7 Hz), 2.39 (t, J =2.7 Hz)), 2.59
(3H, s), 2.68-2.83 (3H, 2.72 (d, J = 14.0 Hz), 2.77 (dd, J =15.0,6.2Hz),2.73(d, J
= 14.0 Hz)), 2.88-3.00 (2H, 2.90 (d, J =9.2 Hz), 2.95 (dd, J = 15.0, 2.1 Hz)),
3.14-3.17 (2H, 3.15(t, J =2.7 Hz), 3.15 (t, J =2.7 Hz)), 3.29-3.33 (2H, 3.31 (d, J =
6.4 Hz), 3.31 (d, J = 6.4 Hz)), 3.41-3.50 (7H, 3.45 (s), 3.46 (t, J =7.6 Hz), 3.43 (s)),
3.71 (3H, s), 3.75-3.76 (2H, 3.75 (s), 3.75 (s)), 423 (1H, q, J = 7.2 Hz), 4.30 (1H, d,
J =1.7Hz),4.54 (1H, t, J =6.4 Hz), 5.17 (1H, ddd, J =10.2, 8.1, 2.6 Hz), 5.68 (1H,
dd, J =6.2,2.1Hz),5.85(1H, dd, J =9.9, 1.7 Hz), 5.97 (1H, d, J =10.3 Hz), 6.66
(1H,d, J =2.6 Hz), 6.77 (1H, dd, J =10.3,9.9 Hz), 7.43 (1H, d, J =2.6 Hz)°]t}.

[111] X2+ SFEA 2 AGA e g &/ ER 29 HA & ©2]3) g
Zlolt},

[112]  5=3& =FEHA 2 A4 o= g T 7 ED 39 A& =213 g
Zlolt},

[113] %45 FFEAS A4 =9 8 TR dED 59 S =213 ¢
Zlolt},

[114] X5 =FHA2 A4 o= g TR ED 79 A& =213 ¢
Zlolt},

[115] %62 =FHA 2 A4 o9 g T/l ED 99 A& =213} ¢
Zlolt},

[116] %72 FFEAS A4 =9 g TR dED 119 FAA& =213} &
Zlolt},

[117] %82 FFEAL A4 k=9 gt TR/ dED 129 FA& =213} &
Zlolt},

[118]

[119] AA 3. ZZEAL ATA FE3 F3 il Azko] A3 9

[120] HFEA 2 DA eI g dE o] ARE ITC (isothermal titration
calorimetry) W & A-&3to] 215ttt

[121] WA SHFFRZ AR AAES AL F, FEE o] &sto] Ed2EH FAVIE 79
FALZ1 9] Qo AZAS AT T FANE TR Aw H, dFHow
ATAh A 2d S Fall F715 FAdotd T FAVIE 23] Bl gk FAE
%4714 UhE& HER2 ¥ 4] off y]ult] 7} R34 = FehX] -8 o] g4 &9

ET ZAM A7} 7HS 2 w7k A G A& FA o] Bl & T T

2 AAE FHE 100 uL7HA] AlE HEo &5 F FA O FAFE SA| BaL
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[122]

[123]

[124]

[125]

[126]

[127]

[128]
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[130]

[131]

A = =
2,3,5,7.9,11 2 125 Z+2} =21 PBS B -&-Nof] Uit} Gt ad-g 529 &,
Al 2~elo)] 53 3} & A|gko] Fro] A i kg F o] whAlEHy] Aol d N F T}

(A 02 AzAANA AZ79E FA AN ML E ALgste] volE]
28-S 47 % bea dlole] 1Y mu

) NER
(@7 AT 29, TN AG B9, WF 2T 52 A @,
B 99 sk B, SR (), A9 (AH) 2 2

Hlol = 2 A A (K)ol 27
FZrol e 4 AL ITC e ¢S van't Hoff F3%9] e 9] ¢} vl e
AT A1 A s =7 Skl utel 4 Nz o] A ghol F7tel of 817l
w3l ol gt g 5ol ZbE = AT EAE ARShs Alo] wol E 4
AT Ao} FAL 9] ehg ool A ahA] eF o FEo] AR Ths Aol =1
el ek i o Vs S Bl e AElA HAgy

1A 5 9 WA 5120 WhERd vpe) o] gl ) Zh dl E ] of A e
0.92 WA 1.1 uM o 2 A3HsHS Ve

5 9= AdEY 27F g Aol Agtels 45 A9 13 E vEhd

“1ef Lol

5102 A E 30] g Adshs 45 A W3 =E e

“1ef Lol

E11ZAdEY 57 g A Adehis 45 A W3 EE e

“1ef Lol

L 12E dES 23,579,111 R 127F e A Ash= A9 AT 23
A WE 3ol

AN 4. SFEA 2 A FA FEH 53

av

o] AYH BAL AL 54

_—

FFE & AT FE (B §HRdo] AT B ol
=]
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[132]

[133]

[134]

[135]

[136]

[137]

[138]

[139]

[140]

o
40

‘

~
Hr
Lll
o
é

ai

Ao AlE AEH S

e obE-2-)-2,5- A Et S5

] = (3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide) (MTT)<]

3 Zrlzk(formazan) 2.2 9] 3918 &5l o] H 718kl T} 10% FBS7F

DMEMe A Al £ 5 96-4 Zelo] Eol] 4 5X10° Al £2] E 5=

HLAH M FE 2, 100nM ~ LuM 5 5= R 919 2 Ee] 2,3,5,7,9,11, &
A E o) # 2l ake] 24 3L Fok W FB YLk hew AP

A 7t dEw] 2,3,5,7,9, 11, 2 12 & F3s¢lch I o5, HlEE

1‘4 HE g o}£2-h-2,5-H A dH ESEF

T (3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide) (MTT) <}

A3 E=rpd-g ELISA 20l E 35 7] 2 595 nmol| A

27“ stol AEstetley. dab= AEY Wi =[(A550 (A2 €

)-HN7d 2h) 7 (A550 (A 2] 2 A] 92 Al 3)-11 78 7)) x 10022 E?‘ﬂﬂ‘”ﬂ}

&k §-3H kvl A (Fusion protein) == N E ] 2,3,5,7,9, 11, 2 12

L oop
l"ﬂo.u—‘ua

it
JE

2o 2 P o T oMoz P om
op
EE
‘]E

l‘lilo:ioﬁl-mhm'
l’ﬂrf—‘—‘
mmii

“1 A3}, Her2 A &F
A4A 2] Al E 1542 50ug/ml 7FA] W8] $F 5ol g3 A (Fusion protem)JJr

B4 2,3,5,7,9, 11, @ 120] 27} A3tH 13A 9] A EZ544 L 1C50 %7} 1
U %] 60 ug/ml & JEFITH(E 13 WA ¥ 20). o] ¢l &t A7z, T4 gl
A5 S 2= dilA 8 yokslis S5 e S FHolgax

(glutathione-S-transferase, GST)°ll & FEFX| & A4 k& o] Atsl= H8A &
AL Atk A, RAAERE S FEA| 2 A of =& Hdete] A nd
Ao g Ae 7hedhg bt

513 S A e 27t A9E BFA A A E 549-g vhEb
EEED e
14 SR Aok Al o) 30 A BAle] AE 542 ek
“1Ef ol

S 15E S EUN A A= 57 AGE B A% S4 2 et

X

EE E21=Y
202 S A AEE 23,579,112 127F AR HA ] AL 54
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Z Q
A8
7473 1] = FEFX| 2--S-A o] & A (glutathione-S-transferase, GST);
Z Iz %] D}—Hﬂ?ﬂ ﬁaL:g 7L1~ 1;]—13“70

Az
=,
H
a2
I F

ar - L3y . AT =
7 EFEA RS- ol a et A AE e 4 vl A A s
e R P R I
A7 S FEA2-S- Aol mA et AE = FHAY A A =S
sk of= A

[ -3 2] A 10 oA, 7 B4 AE e 34 G Ads S 2te
Ao =24 elo] 241 7}o] Y] o] Z(Receptor tyrosine kinases: RTKs)®ll
ESold o Adste= A%l o= A A.

7% 3] A8 100 oA, A7) 84 Efol 241 7Fo] v o] Z(Receptor tyrosine
kinases: RTKs)©™= %3] A 4212 =84, elad 784, A3 F7
A8, A AP B, 4 oD A g

BA|, F# A 2= E 7] d(Cholecystokinin: CCK) =& A,

/\J%' % 2k Q1 A (Neurotrophic factor: NGF) 5=& 4|, 7FA 3 A Q1 2}
(Hepatocyte growth factor: HGF) 578, ©l| 32 & (Ephrin: Eph) -8 A,
oFx] @ 3z o] ¥l =84, & RYK(related to receptor tyrosine kinase)
@A 0|02 o 2 Hofel ofi shtel A9l o1 AU
(7473 4] A3 10 oA, A7 FFERR] -S-A o] B A FFEFA 2 ATA|
kg o A3 GSH(Glutathlone)Oﬂ o]k A Q1 oF & AdHA,
Aas] AT 10 golA, 4 S2FER L A7A e 8] 8] 1 Ul
5504 7 5 o - o} i o] ook 0 o] gk ok
o] Fo] A ol A AElE] = o] 1o 3FL) o] AFel A9l oFE- %

OTQH
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HN Cl
o ¢
s O N
0
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Entry IC50 value (ug/ml)
Fusion protein + Entry 2 1.7
Fusion protein + Entry 3 14.5
Fusion protein + Entry 5 17.4
Fusion protein + Entry 7 12.7
Fusion protein + Entry 9 63.5
Fusion protein + Entry 11 32.8
Fusion protein + Entry 12 41.2
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