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28) (E)-N-(4-tert-F-2ad)-3-(1H-AE-3-¢)-2-HolaHo}n| =,

29) (E)-N-(FF&-2-d v €e)-3-(1H-91E-3-%)-2-w o} A Ho}m| =

30) (E)-N-(3-(1H-o]"th&-1-) Z &2 H)-3-(1H-2 E-3-Y)-2-v o} A Holm| = |
31) (E)-N-(2-(d o] m) ol &)-3-(1H-¢1 E-3-%)-2-v o} g Holm]| = |

32) (E)-3-(1H-Q1E-3-9)-2-MEe-N-(U-(EEF 2 =2me)dd)otadoeln| =,
33) (E)-3-(5-Alofe-1H-1E-3-)-2- & -N-p-EHol T Holn| = |

34) (E)-N-(4-tert-F-2#d)-3-(4-H| 5 A-1H-Q1=-3-%)-2-vdofa Holr| =
35) (E)-N-(4-tert-Fg o d)-2-mEd-3-(5-HE-1H-Q1E-3-A) ok Aol =
36) (E)-N-(4-tert-Fg3d)-3-(5-HFA|-1H-%1 &-3-)-2-w| Do} A H o} =
37) (E)-N-(4-tert-Fg 9 d)-3-(5-Al o} - 1H-1 E-3- )-2-w| Dol T Fo}m| = |
38) (E)-N-(4-tert-F-god)-2-m&-3-(5-U ER-11-E-3-2) o} A Holm| = |
39) (E)-N-(4-tert-FEod)-2-v&-3-(6-HE-1H-UE-3-Y) ol Ho}n =
40) (E)-N-(4-tert-F23d)-3-(6-HFA-1H-%1 &-3-)-2-w| Do} A Ho}r| =
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41) (E)-N-(4-tert-5-2 o d)-3-(6-0| 2Z 2 I-1-Q1E-3-U)-2-w{| o} T Ho}u| = |

42) (E)-3-(6-B 2 X -1H-915-3-Y)-N-(4-tert-F-&)-2-Heo}lmHoln = 1

43) (E)-3-(5-Alo}=-1H-2915-3-Y)-N-(4-o] AZ 2 d)-2-w o} Holm] =
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[0077] A MAR, e 19 AEA el R % Rel B A5, 3484 19] A=A 2] Ax WL,

[0078] Eg2-3-01% o}3#A, N N-fo]iz2Fo|eo}l7l(N N-Diisopropylethylamine, DIPEA) 2  HBTU(O-
Benzotriazole-N,N,N' N'-tetramethyl-uronium-hexaf luoro-phosphate) & +7]&v} slollA E33k t}e, A7)
EFES ol FFEF TGAIA s 19 QIEA FFHES = AE SR I, 3] e 12 BA

Hr}.
(@]
OH Rz
— HBTU/DIPEA_ =
| DMFMC |

N

H

1

[0079] [¥FS-2] 1]
= OCH é
‘Téj N 3 N
Rz: & H
' OCH3 CF

I=

-1_,."{,\

b 8

[0080]
[0081] TAHeRE, 0.5 WA 3T, wEHEsE 1970 EAA-3-9lE ofadita vWdHd SEeo|=E Fui|

0.5 WAl 3 : 1 WA 6, utdAstA= 1:39] Fajujz Ednh. 7] £ &l 0.5 WA 233, vzt

© 1.59%<] DIPEAS 7hstal, o]ojA 0.5 WA 233, weasiAl= 1.5 932 HBIUS 7keeh. 15 WA 30T,

HpeFA Sk Al= 25T ellA 30 WAl 2413, whEA A= 30+ WREAIZL F,00.5 WA 29, vighA skl
<

Fot ea
1.29%9] o}vl 3L 71alal 15 A 30T, wAs A= 5coﬂ*1 HhA
A

wrgth. 7hq) Eshol A Tl
e FUAYIR, ALbd 29 azcEadE FRES Aste] B84 19 %A SFRe dith

00821 T wAZ, ey 19 AEA BEelA Rel vHelx, R7E 0Bl A%, 3 19 QEA sgEe Az
SR
00831 olE U= BHHE U (B EA LW EALELEAS 7180 SolA WSAA A 19 ©
27 GRS 9E AL SHOR wul, 8] weA 22 FANC
00s4]  [954 2]
o 0
RC T H  PhyP=CCH,COE - S Ot
[ . ol RI_ |
N MC N
H H

R : 4-methoxy, 5-methyl, 5-methoxy, 5-cyano, 5-nitro, 6-methyl, 6-methoxy,
6-isopropyl, 6-bromo, H

[0085]
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[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]
[0093]

[0094]

[0095]

[0096]

ZIHSd 10-2013-0139199

FAACmE, 0.5 WA 29%, wgHa s 199 E ddss @ 0.5 A 22, wedaAs 139
o (1ol SAdd ) el ¥ AERS EHES TERLg w B gAY, 1S §olg
15 WA 3047k, wlAe Al 1847 B BRA H, 29 2dsjelA He] SulE ZuwA. A2

o 7] ARmEIYIZE FFES HAASIY sk 19 A5A IFgES A

A A=, stk 19 dEA skl A Riol widelal, R7F OB A5, 3484 19] &7 sz Az W

1 dE gusls s3E 9 (1I-7lRASA Y EAdEAETS F7]) & StdA wEAA FA 35
ES 2= 94 ¥
2) 7] DEAL] FA SFES CrkEd &A1 F, FASUGEF E= FASE RS Vet RREAI7
F3AA Bkska] 19 AEA FES = W
2 ¥, 87 weA 3w mAHY
(W2 3]
(e} fo) (e}
RCTT H  PhaP=CCH,COE Sy o _ NaOH RWOH
ST mc . EtOH/THF/H,0 Y
H p H
270 siEE 1

TAHeRE, 0.5 WA 29
o] (1-7tHo|EAEZ i) ERHd XY &S o
A s A= 18A17F B9t BHFA

a2 FRES GAs St

0.5 WA 29, vigreAE 199 47 B0 HRES dw
el E 10939 FABIEF = £ ES 5 uA 101
7

Al a e 139
. o2 15 WA 30413,
A, Aot 2 AzehE

S 1 WA 2xz, b AlIE 2412 BoF SFAR FH, A 2035 SEAY. ZFES SWA 15%,
A AE 10%2) HCl2 38X 7131, Wad S=2golma F&38t). A (water phase)S 5 WA 15C, u}zt
A AE 5CAA 5 WA 15%, vlFA s A= 1052 HCIR F3A17)3, E25E JAANY. A2 o33 I,
AFolA AEAZT, ZAPES 29 A2vead g2 GAste] 84 19 AEA FES =

vl AR, sheha 19] QIEA shehEclA Rol Holal, Rol wiEe] A, gsba 19 1EA shehee Az ¥

o
Ho

)

(E)-3-(1H-91&-3-<)-2-H Eo}la H Ak, N,N-t]o] A 2 Fof| glo} 7 (N,N-Diisopropylethylamine, DIPEA) o
HBTU(O-Benzotriazole-N,N,N' N'-tetramethyl-uronium-hexafluoro-phosphate)= +7]&mf slollA =3+ t}&,
A7 EREE ol FEI wSAA e 19 A=A IFES e A EHoR FH, Fy] HgA] 4=
XAl

_13_



[0097]

[0098]
[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

ZIHSd 10-2013-0139199

(W54 4]
N ¢ . Bit
i i[_lf ““|” OH  amine, HETUDIPEA ,- \|
N DRF/MC TN
% 1
— N
R: = ;N‘—N_ T \li *I
& ¢~fo
& P—
NS By

FAFoRE, 0.5 WA 397, vlEAsAE 1939 (B)-3-(11-¢15-3-9)-2-veota Pt} wdal F=2efo]
=5 599 0.5 WA 3 1 1 WA 6, wEASAE 1:39] FIu|E E£3ect. ] 23 &

2%, whrASlE 1.59%9] DIPEAS 7hetar, o]o1A 0.5 WA 293, uta#sizls 1.5 J32] IBIUS 7}
b 15 WA 30C, ¥R EHAIE 25CelA] 308 WA 2241, vlEA s Al 304 FeF kA
%, vtEA e A= 19%e] oWl S3tES 7hekal 15 WA 30T, npEA A= 25Tl .
238 A el gujE FUAITIAL, AgFtAe] Zd ARvEIHIR JFFES GASt e 19

| shgtes 4=t

)

g AR, geky 19 AEA shgrEolA Rio] wdola

=4 e Az P,

&
N
N
T
u
e
ot
i,
o
£
e
e
rO
ol
o
Lot
i
1
—_
lo,
ro,

2185 (E)-3-(1H-¢1&-3-4)-2-meola A N,N-t]o]AZEZZo|Eo}lwl(N,N-Diisopropylethylamine, DIPEA)
= HBTU(O-Benzotriazole-N,N,N' N'-tetramethyl-uronium-hexafluoro-phosphate)& 7]&"nf &}ollA =3 t}
5, A7 EFEE oM FFEEY HSAA 2 19 AEA SFES = AS EAHo=E 3, 3] w4

[RF-&-2] 5]
0
il ‘j\—r- I %%\'GH amine, HETUDIPEA_ gL ] \|/
LIH‘_/, _N/ DME/ME »..,/'\ -
-

x”@/ 1{“@\ 'EH@Y

R : 4-methoxy, 5-methyl, 5-methoxy, 5-cyano, 5-nitro, 6-methyl,
6-methoxy, 6-Isopropyl, 6-bromo

TAA =, 0.5 WA 38%, wigAsAE 197 AE (B)-3-(1H-9&-3-¢)-2-vdetadsta wddl
sretol=s FH] 0.5 WA 3 1 1 WA 6, wiEAsAE 1:39] FyjHE 2 %ét} 71 & &l 0.5
A 2w, v etAE 1.59%e] DIPEAS 7bstar, ololA 0.5 WA 29w, ntgzsiAE 1.5 d#e] HBIUS
Zhd. 15 WA 30T, mbgrAshAlE 25CAlA 30 WA 22413, mpgrAsiAlE 30 &<t EHJAVJ %, 0.5 U
A 2%, bk siAlE 199 ofwl 3= 7hskal 15 WA 30T, weHeHA l—t— 25T :
AE skl A o] s SEA7IaL, derbde Z2d AsviEddee IREe Xéxﬂékﬂ sheb4 19

A7) WA 1A el 718 SREEE, udd SRels, o olHE, Mg, 8, dAE
HEL, B, A, Adses, A8, obdE, Oy AEAS, HEdsELid L iYL
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[0106]

[0107]

[0108]
[0109]

[0110]

[0111]

[0112]

SIHS3 10-2013-0139199

o

P71 R, Ri B Rz 3}Sb4] 1014 Aol npel gt

o] 9l

f

o] X
A A st

o
O_u
¢ Lo

oX
o e

of Wi wAge] w3 viob Aol u, Hovel Alel

flo
b

A sk
et

fri A

g3t v

o
=2

1'm

R
=
T

o]

R
o
T

At iz

s

==

7] HOve Zeprlvl g ul(flaviviridae) 7 & &l|3pAlHlo] 2] 2 (hepacivirus) 02 /5= F4S vlole] ==,
960070¢] drto g o]Fo]X TAJl(strand) e RNAS wlo|daAlmeg 7Fx 3 k. 7] RNAE mqu
o A ¢k 30007]9] efmAito 2 o] Fo]xl vhehul A (polyprotein) & WM ¥, wejE vhebald

TEAE] 2xAC EASE A% WE|THA(signal peptidase) e} wlel# 9] wj-x s ?Zr ﬂ‘%‘d NS3
MRS g4 (protease)el o3l 107} 9] o} wpolg|~uwAR wrd v, wddE wiolgjadiid F 25
il 2 (envelope glycoprotein)€l E1, E2, 18]al YA =(capsid) @A Foj(core)} TS FXREWAL
(structural proteins)e Hlol#] 29 YAH(particle)ES W=t 20| NS2, NS3, NS4A, NS4B, NS5A, 1@
NS5Be} #e w]4+Z WA S (non-structural proteins)= #Hlo]g]22] AlxE EAS+=d L3 nlo]g A&
A 3} A (virus genome replication complex)E WF=t] 222lth, HCVE A ¥ A (endoplasmic reticulum)ell
A B 23] (membrane) ol A wlol#H Al EAISEA S wHEoA H}O]Ei*/] RNA AlsE EAgt). nlole]~
Ax FASFA= GId g FF Eol3t FH(invaginated) & FATOEZHN QR IAA A e 5HAY
TEE JE o] F& o upolgjxe] H|FR TWMAES LAY LEE HTFR duFEo] wlo]g{ 9

oft L o & 12 o
U
g

AA|

NSoB whul A ) A whole] 9] AlEEAFFe] S gy, SN o] Hiolel 2AE HA|3}E
A7t 01‘%?—741 P A1 FAE=A daiAe Z 0134 A QA etk wpoly] o] H|FE wwlAE F 53
NS4B ©Held & ZEA . o] blo]efe] AlsEAld & B3t a¥FE(multi-vesicular structure)Ql A3
S AM ZE(membranous web)< TrEEH 7PE AAA ] 4TS s A0 R BEFh. o] NS4Bel 9]3A ®mEE|X
M AEZ AT Z (membranous web) 0] 2HE FE2E vlolH 2 AlE HEASEAE =Y 2a3% EE4d FRE AT
ghtfar Hojxiv), Hgk, NS5A ©hild e wlolgAAlm EASFEAE vhE wlolg 29 HIFR UM AES o] 835
o x9sta, vHEolzl uhol# ~AES AWEY-E(lipid droplet)olghs F2E §7]aL, of7]A] nlo]g o] =
ol(core) ©WAS wloje] 2~ AlEy AFAIFORZN AAAQ wlolHAYAE vlesd 83 TS dvn

d AT, B3 npolelse] vTE

“—
okl A 7bo] el A AL S & (protein-protein interaction)< Hfo]# 2<%
EASAE Y 2AA4A 9
A

0
-

(o

@b elA AW e BASrFelA oW 48 sl ]
A obd 2 geld A ge Aol

dlolg 2~ HAES X5d & e Fulolg A9 FREE Fulol# A HguAUS uwet dlel#AE

HHew FASE dutolg] ~A(indirect-acting ant1virals, [AAs) &} Hlolg| A8 AHAH o7 FAEE 3nt

ol 24| (direct-acting antivirals, DAAs)7} AT}, wlolg]9} e WHAA LHn|AE ] iﬂ"H =

A BEuEE JEAEYE vlo]lyas HEHor FAsE dEH dulolyaa AWd T4

Hholel 2 AAE FA3 7| Bk vpolg| 27t 7|t QhE SRS AAATAAE Ei%]oi’ﬁ Hl-o]

LH A& Adshy] Wi, o8 7HA e T/ wrolejadd HEe] a¥vb QL wholg vt A
FAZS] g Y5g st Fulolz]s A4S YRR, YT AIAEE AL e 24

o Mo

0
-

F\F [

_15_



[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

ZIHSd 10-2013-0139199

of "ozt A gHgo] mluwA Ak, ey, 54T vl sl et Fujelagds vEpd 5 9l
© Fupolels HolA(antiviral specificity)o]l @ASHAl Wolx|7] wjZoll, ol& SH3t7] fair A UellA
A EHlE= dEHAEY] dEy 24 0 B2 do] JEAES AssHor Folsi Har, ukebd b

Ael
HEE, $2F, N 53 2L 449 PAE 2 S50 tent €k,

%] 49
2 o2 Agoayn JuHor d Frodik & Fuloly s
. B3 vlol g A8 PP Ao R FASE FulolE Al HlF, =Ado] A kAo
o1t I Aol 2 (human  immunodeficiency virus, HIV)S] HAALEA A A (reverse
transcriptase inhibitor)$} ©WEA R3] G4 A3l (protease inhibitor)E HlolejAE AF Ao
A dutol el 2A 2 A, Z4ZF wpole] o] AYEAle A AEAQl G4l AHALE A, AR
sto] mpol] o] M U FAE AgT. 2elv, Hlolf 2Tt EdWelE Fa dmbolE A9 Al
ol kA o] opn| A EE WgAIF o 2N 7|E Futol# Al g A E WAEdS YElE F
Aol ez AH, 53], €Y 7t vlo]g]=9 RNA Fa & (polymerase) = RNAAIE2] HA|A] 2
MakS WASE VTS e A X2 obAl (endonuclease) /o] gler=z, (8 7+ vlo]
1 RNAZE EAlE= dAgelA A EdWo] nloly 27t A7|A Ho] wtoly g APAoR FASE Fulol
Al sl A3 WAEE 277 do.

—(o
ro,
o,
i
rhu
KS)
i)
)
jas}
=
o
I
[»
lo
o
i
~
>
2
>
1H

I
o
N
o,

¥ [

Pharmaceutical Science(# %), Mack Publishing Company, Easton PA°l] 7§AlE o] Q= HPHS o] &3l Z+
Aol me} e Aol wet vkt A AASE 4 k.

wowye) 2B BAshs Wl weh AT Felst mAT Fol(Ag Fol, A W, A, %P W =
EoEae] A9)@ 5 oM, Folme @49 AF, A%, P8, A, Hol, FelAg, Ty, wu
& 9 AR FEE Sol mel 1 Wkt 4] AEA SEEe 99 FelFe o 10 WX 100
me/kgol™l, S A3 WA 3o hro] Felsh o] uh sl

®owye) YEE CF NP9 oY EE ARE fdle] UROR, HE 5%, BEE AR, G¥AE 2 4%
34 g 2AAE g YU F8el A48T & An

o, L wel olalE §7] 9ste] MHAT ANAE AAF, Teit srle] AAdE B AEe n 4
A elast] flstel AFHE AD ®, AAel] oJa) B 3ol go] BHHE AL ohrh,
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[0121]

[0122]
[0123]

[0124]

[0125]

[0126]

ZIHSd 10-2013-0139199

D A7) 3h8hA 194, R 3R] HY A%

0

OH
s HBTU/DIPEA_
| DMFMC

1

0
Rz
|
N
H
N OCH if
‘;N . N
Ra: c H
- OCHj CF,
i ;‘-N/“\ }{EN/\I CF3
H?‘N \\ K/
H N

T v EFhaad ERNA-3-1E ol a1 ) vEd FRefe|=E FuH] 11302 ARtk Y] &
| DIPEA(1.5 @) & 7Fakar, o]ojA HBTU(L.5%F%)E 7Fslsith. A2(<F 25T)ol A 30%3F wRkAIZl ) of
(1.2 93)S 7pstar Aol d whA wnitetich, 7 27 sleld ko] fuiEs FuA7)a, At
e AaRvtEgg R FAFES AAste §7] & 19 3IFES A

I=

-1_,."{,\

b 8

¥ 1
[UPAC name 212 R Ry R,
§]’6j,')l]| 1-1 (E)—N—(4—tert— ClezzNgo H H
FE 9 d)-3(11-91=-3-4) o}
Agotn =
7y
shet 1-2 (E)-N-(3,4- CaoHlaoN:05 H H Ay acH
o) 5 A 9 -3- (1H-91 53~ H/\@
%_])O]—_;,’_%O]—U]E OCH3
3}sha] 1-3 (E)-3-(11-&-3- Ca3H20F3N30 H 0 E
) N-[1-(EF E5 0 wolg) H/\@
WA Joladoln = cF,
318k 1-4| (E)-3-(1H-915-3-2)-N-0] 2 | CraHi6No0 H H
T2 golgdoln|= A /K
N
3}&4 1-5 (E)-N,N-tj ol &-3-(1H- CisH1sN20 H H
) AE-G-ololadeE | S\N(\
§]’6—,]')l]| 1-6 (E)_B_(IH_?J_FE“‘_B_ C19H15F3N20 H H 3"\ CFy
)-1-{4-[4-(E ZE o 2 Qv@
2wl |9 7 2 7-1-
UPT R I -2-ql-1-2

471 & 19 35HEe] MR ol B A7k ~HER o]

rr

e 2.

<g}sta] 1-19] 3HEHE> ¢ (B)-N-(4-tert-FEH)-3(IH-A=-3-A) o} Holu| = (55 : 87%)
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[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

ZIHSd 10-2013-0139199

'H-NVR (CDs0D, 500 MHz) §7.96 (d, J=17.4 Hz, 1H), 7.88 (d, J = 15.6 Hz, 1H), 7.61 (s, 1H), 7.57 (d, J

= 8.5 Hz, 2H), 7.44 (d, J = 7.4 Hz, 1H), 7.36 (d, J = 8.6 Hz, 2H), 7.17-7.23 (m, 2H), 6.77 (d, J =
15.6 Hz, 1H), 1.31 (s, 9H);

MS (EI) m/z 318 (M+); HRMS (EI) m/z calcd for CyleoN.0 318.1732, found: 318.1732)
<spety 1-29] getE> ¢ (B)-N-(3,4-H vl SA M) -3-(11-91E-3-%) ok A H o = (58 + 81%)

'H-NVR (CDs0D, 500 MHz) &8.00 (s, 1H), 7.92 (d, J = 5.0 Hz, 1H), 7.80 (d, J = 15.5 Hz, 1H), 7.59 (s,

1), 7.43 (d, J = 8.0 Hz, 1H), 7.15-7.22 (m, 4H), 6.66 (d, J = 16.0 Hz, 1H), 6.57 (d, J = 2.0 Hz, 1H),
6.51 (dd, J = 2.5 Hz, 8.0 Hz, 1H), 4.45 (s, 2H), 3.01 (s, 3H), 2.88 (s, 3H);

MS (E1) m/z 336 (M): HRMS (EI) m/7 calcd for CaHaoNoOs 336.1474, found: 336.1472)
<g}eba] 1-39] 3hete> 1 (E)-3-(1H-A=-3-)N-[4-(EgEF 2 )il Jofadobr = (58 78%)

'H-NVR (CDs0D, 500 MHz) 67.89 (d, J = 7.8 Hz, 1H), 7.82 (d, J = 15.7 Hz, 1H), 7.63 (d, J = 8.2 Hz,

2H), 7.58 (s, 1), 7.52 (d, J=28.1Hz, 1H), 7.41 (d, J = 7.8 Hz, 1H), 7.14-7.21 (m, 2H), 6.64 (d, J =
15.7 Hz, 1H), 4.59 (s, 2H);

MS (EI) m/z 413 (M+)§ HRMS (EI) m/z calcd for CaysHeoFsNsO 413.1715, found: 413.1714.
<3}8ta] 1-49] 3}FHE> 1 (F)-3-(1H-91E-3-Y)-N-o] Az 2 Hol g Holn| = (F& : 51%)

'H-NVR (CDs0D, 500 MHz) &§7.88 (d, J=7.8 Hz, 1), 7.74 (d, J = 15.7 Hz, 1H), 7.55 (s, 1H), 7.40 (d, J

= 7.8 Hz, 1H), 7.13-7.20 (m, 2H), 6.56 (d, J = 15.7 Hz, 1H), 4.08-4.13 (m, 1H), 1.20 (d, J = 6.6 Hz,
61 ;

MS (EI) m/z 228 (M+); HRMS (EI) m/z calcd for CuHigN.0 228.1263, found: 228.1263;
<% 100 % (as determined by RP-HPLC, method A, ¢z = 8.4 min).
<3}8ta] 1-59] 3}FHE> 1 (B)-N,N-toll &-3-(11-91 E-3-L ) o} A Ho}m| = (& : 23%)

'H-NVR (CDs0D, 500 MHz) §7.87 (d, J = 15.3 Hz, 1H), 7.82 (d, J=7.1Hz, 1H), 7.64 (s, 1), 7.42 (d, J

= 7.4 Hz, 1H), 7.16-7.21 (m, 2H), 6.88 (d, J = 15.3 Hz, 1H), 3.60 (q, J = 7.0 Hz, 2H), 3.50 (q, J =
6.9 Hz, 2H), 1.32 (t, J=6.6 Hz, 3H), 1.19 (t, J = 6.7 Hz, 3H);

MS (EI) m/z 242 (M+); HRMS (EI) m/z caled for CisHigNoO 242.1419, found: 242.1420).

<s}aha 1-6°] BeHE> ¢ (B)-3-(IH-AE-3-U)-1-{4-[4-(EEFe=ve) Ml d ] 9] s epxl-1-U } = 2 -2-<ll-
=2 (58 & 36%)

'H-NVR (CDs0D, 500 MHz) §7.91 (d, J = 15.3 Hz, 1H), 7.89 (d, J = 7.6 Hz, 1H), 7.68 (s, 1H), 7.67 (d, J

= 9.7 Hz, 2H), 7.60 (d, J = 8.0 Hz, 2H), 7.44 (d, J = 7.7 Hz, 1H), 7.18-7.24 (m, 2H), 6.97 (d, J =
15.3 Hz, 1H), 3.80 (b, 4H), 3.68 (s, 2H), 2.56 (b, 4H);

MS (EI) m/z 344 (M+); HRMS (EI) m/z calcd for CioHisFsNoO 344.1136, found: 344.1134).

AA 7 WA 16, 384 1-7 A 1-169] AEA 33E2 Ax

_18_



[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]
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: 884 1004, Riol wgol, R7k 0BE) AS

o o)

RC T M PhsP=CCH,CO,E QST Y ok

2 MC 3
H

R : 4-methoxy, 5-methyl, 5-methoxy, 5-cyano, 5-nitro, 6-methyl, 6-methoxy,
6-isopropyl, 6-bromo, H

72
TUPAC name A2 R R, Ry
3heka) 1-7|  (B)-ol® 3-(1H-21%-3 | Cyll,NO, H e OEt
)-2-vEol A 1
sheh2) 18| (B)-o1'D 3-(4-51% A|-1H-1 | C,of,No, 4-H 5] 4 Okt
£-3-9)-2-gopa g o] E
ﬁl—?i}-/;]' 1_9 (E)_Oﬂg 2‘”“%_3_(5_ C15H18N02 S_ﬂ]% Uﬂ% OEt
HE-1H-2&5-3-Y)o}aH
o|E
| (B0 5ol 2] (o, 5-H 5 4] 4 Okt
1-10 A)-2-vEolg ol E
EEXS (E) ol & 3-(5-A o} =-1H-21 | C1HyoNo0; 5-Alok e OEt
1-11 E-3-9)-2-dolg ol E
a3} (E)-o1E 2-WE-3-(5-  [ColN0s 5UER 4 Okt
1-12 YEZ-11-¢15-3-)o}=2d
| °1E
1-13 wEel-11-¢1 -3~ %)O}E%aﬂ
o]E
et | (B)-ol" 3-(6-% A-1H-21 [C,.H,N0, 6-+1 %] A4 Ot
1-14 E-3-9)-2-vEol Yo E
382 (B)-olle 3-(6- Cy7HoNO, 6-olax ey e OEt
1-15 o] AX 2 H-1[-2E-3
)-2-vEol A 1
3tga] | (B)-olE 3-(6-H ZX-1H-¢1 | CyyH;sNO,Br 6-Br Hg OEt
1-16 E-3-)-2-yEolg el E

471 & 29 e MR vloly 2 A AAER volH = tadt 2.

<g}stA] 1-79] sgHE> ¢ (B)-olE 3-(1H-91&-3-

w
e,
P
=
i)

ola Yl E (& : 65%)

'H-NMR (CDCl3, 500 MHz) & 8.50 (b, 1H), 8.05 (s, 1H), 7.83 (d, J = 7.8 Hz, 1H), 7.51 (d, J = 2.4 Hz,
), 7.42 (d, J = 8.0 Hz, 1H), 7.22-7.30 (m, 2H), 4.31 (q, J = 7.1 Hz, 2H), 1.38 (t, J = 7.1 Hz, 3H);

MS (ED) m/z 229 (M+), HRMS (ESI) m/z calcd for CysHiNO, (O] 230.1181, found: 230.1178;

<% 100 % (as determined by RP-HPLC, method A, tR = 16.5 min).

<spehr] 1-89] shet=> 1 (B)-olE 3-(4-wlS5A-1H-Q1E-3-9)-2-vDotad el E (54 : 67%)



[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]
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'H-NVR (CDCls, 400 MHz) & 8.61 (s, 1H), 8.47 (brs, 1H), 7.39 (d, J = 2.8 Hz, 1H), 7.16 (t, J = 8.0 Hz,

1H), 7.01 (d, J = 8.4 Hz, 1H), 6.60 (d, J = 8.0 Hz, 1H), 4.28 (q, J = 6.8 Hz, 2H), 3.97 (s, 3H), 2.15
(s, 8H), 1.37 (t, J = 7.2 Hz, 3H);

NS (EST) m/z 260 (M + 1), 258 (M - 1) .

<3}3ka] 1-99] F3E> 0 (B)-dE 2-wE-3-(5-m2-11-20E-3-)olAHH | E (58 : 68 %)

1

H-NMR (CDCls, 500 MHz) & 8.36 (b, 1H), 8.02 (s, 1H), 7.60 (s, 1H), 7.46 (d, J = 2.5 Hz, 1H), 7.30 (d,

J =8.0Hz, 1H), 7.10 (d, J = 8.5 Hz, 1H), 4.30 (q, J = 7.0 Hz, 2H), 2.49 (s, 3H), 2.18 (t, J = 1.0
Hz, 8H), 1.38 (t, J = 7.0 Hz, 3H);

NS (ED) m/z 243 (M).
<3}8kA 1-109] FFFE> @ (B)-oll€g 3-(5-WEA-1H-¢15-3-Y)-2-w|ola LYol E (F& : 99 %)
"H-NMR (CDCls, 400 MHz) & 8.38 (brs, 1H), 7.99 (s, 1H), 7.48 (d, J = 2.8 Hz, 1H), 7.30 (d, J = 8.8 Hz.

), 7.23 (d, J = 2.4 Hz, 1H), 6.93 (dd, J = 2.4, 8.4 Hz, 1H), 4.30 (q, J = 7.2 Hz, 2H), 3.90 (s, 3H),
2.19 (s,3H), 1.38 (t, J = 7.2 Hz, 3H);

NS (EST) m/z 260 (M + 1), 258 (M - H) .

<g}shd] 1-119) gE> 0 (B)-o" 3-(5-Alebe-1H-21E-3-d)-2-v ot ad ol E (& : 99 %)

1

H-NMR (CD:OD, 400 MHz) & 8.15 (s, 1H), 7.98 (s, 1H), 7.81 (s, 1H), 7.58 (d, J = 8.0 Hz, 1H), 7.49 (d,
J=8.4Hz 1H). 4.28 (q. J = 6.0 Hz, 2H), 2.18 (s, 3H), 1.37 (t, J = 8.0 Hz, 3H);

NS (EST) m/z 255 (M + 1), 253 (M - 1) .

<z}eta] 1-129] 3¢gE> 0 (B)-olE 2-mE-3-(-HEZ-1-9E-3-d)ol ALl E (& : 22 %)

'H-NMR (CDOD, 400 Miz) & 8.69 (d, J = 2.0 Hz, 1), 8.14 (dd, J = 2.0, 8.8 Hz, 1), 8.02 (s, 1), 7.86
(s, ), 7.57 (d, J = 9.2 Hz, 1), 4.30 (q, J = 7.2 Hz, 2H), 2.19 (s, 3H), 1.38 (t, J = 7.2 Hz, 3H);
NS (ESD) m/z 275 (M + 1)

<3z}ekal 1-139] 33E> 0 (FE)-o" 2-wE-3-(6-vwe-1H-21E-3-A)o}adH ol E (F8& 199 %)

H-NMR (CDCls, 400 MHz) & 8.36 (brs, 1H), 8.02 (s, 1H), 7.69 (d, J = 8.4 Hz, 1H), 7.43 (d, J = 2.8 Hz,

M), 7.20 (s, 1), 7.06 (d, J = 8.4 Hz, 1H), 4.29 (q, J = 7.2 Hz, 2H), 2.48 (s, 3H), 2.18 (s, 3H),
1.37 (t, J = 7.2 Hz, 3H);

NS (EST) m/z 244 (M + 1), 242 (M - H) .
<z}8h2] 1-149] 8E> ¢ (E)-ollE 3-(6-W5A-1H-E-3-d)-2-vdelTdH | E (F& : 53 %)

1H—NMR (CDCl;, 400 MHz) & 8.34 (brs, 1H), 7.99 (s, 1H), 7.68 (d, J = 9.6 Hz, 1H), 7.39 (d, J = 2.4 Hz,

1H), 6.88-6.90 (m, 2H), 4.29 (q, J = 7.2 Hz, 2H), 3.86 (s, 3H), 2.17 (s, 3H), 1.37 (t, J = 7.2 Hz,
3,

NS (EST) m/z 260 (M + 1), 258 (M - H) .
<3}eka] 1-159] 3}FE> : (B)-olg 3-(6-0|AZ 2 H-1H-¢1E-3-U)-2-HdolTHYo|E (& : 71 %)

'H-NVR (CDCl3, 500 MHz) & 8.35 (b, 1H), 8.02 (s, 1H), 7.73 (d, J = 8.0 Hz, 1H), 7.44 (d, J = 2.5 Hz,
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[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]
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1H), 7.13 (dd, J =1.5 Hz, 8.5 Hz, 1H), 4.29 (g, J = 7.0 Hz, 2H), 3.01-3.05 (m, 1H), 2.18 (t, J = 1.0
Hz, 8H), 1.37 (t, J = 7.0 Hz, 3H), 1.32 (d, J = 7.0 Hz, 6H);

MS (ED) m/z 271 ().
<3}8hal 1-169] F3E> ¢ (B)-olE 3-(-EEE-1H-¢%-3-U)-2-HEolaHHoE (& : 82 %)

'H-NVR (CDCls, 500 MHz) & 8.49 (b, 1H), 7.95 (s, 1H), 7.67 (d, J = 8.5 Hz, 1H), 7.57 (d, J = 1.0 Hz,

1), 7.47 (d, J = 2.5 Hz, 1H), 7.33 (dd, J = 1.5 Hz, 8.5 Hz, 1H), 4.30 (q, J = 7.0 Hz, 2H), 2.18 (s,
3H), 1.37 (t, J = 7.0 Hz, 3H);

MS (ED) m/z 308 (M).

AA 17 WA 26. 33H4] 1-17 WA 1-269] AEA FH3FE A=
. 3}8kA] 1904, Rio] WEoe]lx, R7} OHS A9)

s H  Ph,P=CCH.CO,Et R ®u"opt _ MNaOH il = VOH
R | PhyP=LLAsb e jIL | RT |
" e Ay EtOH/THF/H,0 Z
H o H
271 EEE 1

R ! 4-methoxy. 5-methyl, 5-methoxy, 5-cyano, 5-nitro, 6-methyl, 6-methoxy, 6-isopropyl, 6-bromo, H

T
N
I
)
fm
>
=
.
)

JEYAd EAE(1.39%) & v S22ko]=o &A%l

2 ) H( =

o whE S-S 18ARE FF ARl H, A sl HEe] &lE SRz HeghAe e s

nEOHEE FRES GASH FAE I

B71 SAAL.0 FHE el &aAZ H, & o FASFUHEF(10 TS 5ColA 78, vkg &

F=e 243wt FRA FH, A 2HstAA SEAZY. AFES 10%9] HCIR S3hA7]a, dEgd S=

glol=2 FE3uh. S (water phase)S 5TColA 10%2] HCIZ F3A7]a, E2FEH JAAAYG. uAZ o

It &, AFA dx:AAT. 2 AES 29 AZvESHAR FA S 7] & 39 FstES At

Z3
IUPAC name A4 R R, Ry
ok 1-17)  (D)-3-(6-012XRA-1H- | CullNO, H Hd Ok
AE-3-d)-2-w etk

shehA 1-18|  (E)-3-(6-EEE-1H-1E-3-  |CHioBrNO, 6-olAxZ 2 A=t OH
e)-2-m Yol HA

3}3+4] 1-19 (B)-2-m"-3-(5-"&-1H- | Cy,H;5NO, 5-vE g OH
E-3-9) otk

s}8h2] 1-20| (E)-3-(1H-21&-3-<)-2-wEo} | Cy,H,4NO, 6-Br gl OH

SN

§j|‘6—]'}j| 1-21 (E)_S_(4_wﬂ%}\]_1H_?l%_3_ C13H13N03 4_1}1]%}\] ﬂﬂ% OH
)-2-vHol T H Ak

ﬂ—s_]'—{\_]‘ 1_22 (E)_S_(S_Dﬂ%/\]_lH_ﬂ%_g_ ClnggNOg 5_1]1];1‘}\] DﬂF/]E OH
)-2-m Yol HA

ahota] 1-23)  (E)-3-(5-A10h-1H-21E-3- [ (o0, 5o HE ot
)-2-vHol T HAk

314 1-24|  (E)-2-W€-3-(5-UEZ-1l-  |Cy3HNO, SHE=R e O
A E-3-) ot HA

3}3t2] 1-25 (B)-2-""-3-(6-"=&-1H-  |Cy,H.,NO, 6-vE g OH
E-3-9) otk

ﬂ—%_]—{\_]‘ 1_26 (E)_S_(E}_Dﬂ%/\]_lH_ﬂ%_g_ ClgH14NOg 6_1]1];1‘}\] DﬂF/]E OH
)-2-m "ol HA
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[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

SIHE3d 10-2013-0139199
A7) ® 39 SEE MR "ol ¥ A ~HEY dolHE uS g},
<3}sta] 1-179] 3E> @ (F)-3-(6-0|AZ 2F-1-95-3-U)-2-wdola A (F& : 93%)
1H—NMR (CDs0D, 500 MHz) 68.06 (s, 1H), 7.62 (d, J = 8.2 Hz, 1H), 7.57 (s, 1H), 7.26 (s, 1H), 7.06 (dd,
J=1.3Hz, 83 Hz, 1H), 2.97-3.02 (m, 1H), 2.14 (d, J = 0.9 Hz, 3H), 1.30 (d, J =6.9 Hz, 6H);
MS (ED) m/z 243 ()
HRMS (EI) m/z calcd for CisHiNO, 243.1259, found: 243.1256);
<% 100 % (as determined by RP-HPLC, method A, tR = 12.7 min).
<3}skA] 1-189] 3}FE> : (E)-3-(6-HE2R-1H-¢1E-3-U)-2-w| g oI H A5 1 34%)
1H—NMR (CDOD, 500 MHz) 68.00 (s, 1H), 7.63 (s, 1H), 7.62 (d, J = 8.5 Hz, 1), 7.58 (d, J = 1.6 Hz,
1H), 7.24 (dd, J=1.7 Hz, 8.5 Hz, 1H), 2.14 (d, J = 1.0 Hz, 3H);
MS (ED) m/z 279 (M):
HRMS (EI) m/z caled for CiHioBrNO, 278.9895, found: 278.9894);
<% 100 % (as determined by RP-HPLC, method A, tR = 11.2 min).
<glga] 1-199] 3HgHE> ¢ (B)-2-vE-3-(5-vE-1H-¢1E-3-d) o} AL HFF : 72%)
1
H-NMR (CDsOD, 500 MHz) &8.06 (s, 1H), 7.58 (s, 1H), 7.49 (s, 1H), 7.29 (d, J = 8.3 Hz, 1H), 7.03 (d,
J=28.3Hz, 1), 2.44 (s, 3H), 2.14 (d, J = 0.7 Hz, 3H);
MS (ED) m/z 215 (M)
HRMS (EI) m/z caled for CisHisNO, 215.0946, found: 215.0948);
<% 100 % (as determined by RP-HPLC, method A, tR = 9.6 min).
<g}gh4] 1-209] FFE> @ (B)-3-(1H-UE-3-L)-2-H ol (F& : 61%)
1H—NMR (acetone-ds;, 500 MHz) &§10.84 (b, 1H), 8.10 (s, 1H), 7.79 (d, J = 8.0 Hz, 1), 7.50 (d, J = 8.0
Hz, 1H), 7.16-7.24 (m, 3H), 2.17 (d, J = 1.0 Hz, 3H);
MS (ED) m/z 201 O);
HRMS (EI) m/z calcd for CpHiNO, 201.0790, found: 201.0791);

<% 100 % (as determined by RP-HPLC, method A, tR = 7.9 min).

<g}sha 1-219] 3FFE> 0 (B)-3-(4-vEA]-1H-Q1E-3-Y)-2-w| o} A LA (S : 93%)

'H-NMR (CDCls, 400 MHz) & 8.70 (s, 1H), 8.45 (brs, 1H), 7.45 (d, J = 2.4 Hz, 1H), 7.18 (¢, J = 8.0 Hz,
), 7.01 (t, J = 8.0 Hz, 1), 6.63 (d, J = 8.4 iz, 1), 3.99 (s, 31D, 2.16 (s, 3M);

MS (ESD) m/z 232 O + )", 230 (M - H) .

<s}8ha] 1-229] 3tgkE> ¢ (E)-3-(5-W| S AI-1H-Q1&-3-)-2-mdotadiH(F& © 78%)

'H-NMR (CDCls, 400 MHz) & 8.43 (brs, 1H), 8.12 (s, 1H), 7.54 (d, J = 2.8 Hz, 1H), 7.31 (d, J = 8.8 Hz,

M), 7.24 (d, ] = 2.4 Hz, 1), 6.94 (dd, J = 2.4, 8.8 Hz, 1H), 3.90 (s, 3H), 2.21 (s, 3H): NS (ESI)
m/z 232 O+ 1)
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[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]
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<3}8t2] 1-239] 33HE> : (E)-3-(5-Alobe-1H-215-3-)-2-w o}l A A (54 © 99%)
H-NMR (DMSO-ds, 400 MHz) & 12.21 (brs, 1H), 8.27 (s, 1), 7.9 (d, J = 16.0 Hz, 2H), 7.60 (d, J =
Hz, 1), 7.52 (d, J = 8.4 Hz, 1), 2.08 (s, 3M); MS (ESD) m/z 227 (M + I)".
<z}eta] 1-249] 3E> @ (E)-2-"E-3-(5-UEZ-1-91E-3-) ot 2D 2H & : 96%)
H-NMR (DMSO-ds, 400 Miz) & 12.82 (brs, 1H), 9.06 (s, 1H), 8.50 (d, J = 9.2 Hz, 1H), 8.42 (s, 1),
8.33 (s, 1), 8.06 (d, J=9.2 Hz, 1H), 2.52 (s, 3H): MS (ESI) m/z 245 (M - H) .
<z}sha] 1-259] shgHE> @ (E)-2-WE-3-(6-vE-1H-1E-3-) ot A H T8 & 91%)
H-NMR (CDCI;, 400 MHz) & 8.39 (brs, M), 8.17 (s, 1H), 7.72 (d, J = 8.0 Hz, 1), 7.50 (d, J = 2.8 iz,

1), 7.22 (s, 1H), 7.09 (d, J= 7.6 Hz, 1H), 2.49 (s, 3H), 2.21 (s, 3H);
HRMS (ESI) m/z calcd for CisHuNO, [(M+H)+] 216.1025, found: 216.1028.
<g}ga] 1-269] 3FHE> ¢ (E)-3-(6-1EA-11-A E-3-U)-2-w ol AH (& © 94%)

'H-NVR (DMSO-ds, 400 MHz) & 12.00 (brs, 1H), 11.51 (brs, 1H), 7.83 (s, 1H), 7.57 (d, J = 2.8 Hz, 1H),

7.54 (d, J = 8.4 Hz, 1H), 6.91 (d, J = 2.0 Hz, 1H), 6.75 (dd, J = 2.4 Hz, 8.8 Hz, 1H), 3.76 (s, 3H),
2.04 (s, 3H);

HRMS (ESI) m/z calcd for Ci3HpNOs [(M+H)+] 232.0974, found: 232.0976.

A 27 WA 32, 384 1-27 YA 1-329] AEA 32 Ax
31844 1404, Ro] Holx, Ro] WEY A

i
e e ’ L,
[ ] M _smine HeTUDIPEA \|’f
Sy DMF/MG "‘“ N
% 1
— N
R: = SN N— 5 \“, “*I

2 uhe ool (B)-3-(1H-91%-3-9)-2-vgobL 81,0 §%) 2 g 2zeol= o] DiFe) £
& $un 3oz AT A7) Selel DIPEALS F3h)% 7beba, olojA] HBIU(L593)E 7behsih. W
T Aok 25004 3081 WA F, okl SFR(FHS hekn ALl whAl el

sl A shgel $viE FwAsw, Aesba 29 AzviEades 2FES gAsel ] E

T - Jl

_23_



ZIHSd 10-2013-0139199

#% 4
[0228] IUPAC name A4 R R, Ry
s}sta] 1-27| (E)-3-(1H-20&-3-¥)-2- [ Ci7llN:0 H e / \
v g-1-(4- é—"' N—
o) e o ] 2} - 1 N ¥
)T I-2-ql-1-2
ﬁl‘é}‘}ﬁ' 1_28 (E) N (4 tert— C22H24N20 H Uﬂ% H
25 d)-3-(1H-21 53 3"
)-2-vdolaHoln =
3}sh24] 1-29 (E)—N—(%‘E}—]Z— Ci7H16N20, i e =
Jele)-3-(1H-1 &3~ /\Q
2)-2-vlgo} = glofu = Y
§]’6—,]')l]| 1_30 (E)_N_(S_(lH_ C18H20N4O H UﬂE]E
o]} -1 P
o) 2.3)-3-(1H- e NN
QlE-3-¢)-2-veo}a ¥
ojlnj =
3}sk2 1-31| (E)-N-(2- (E]“ﬂ%‘j]'u]lt) Ci6H21N50 H we
o €)-3-(1H-91 =-3 |
)-2- wﬂ‘éo}ﬂ‘ﬁo}‘ﬂ s oM
H
ﬁl‘é}‘}ﬁ' 1-32 (E) 3= (lH l:'_ 3= OE]) 2- C22H24N2() H U'ﬂ% I:l
] & -N-(4- (# TRow X
He)#Ad)ola ol = ¥ &
F
[0229] A7 & 49 33E NWR dole] 2@ A AAEY golg= et 7o),
[0230] <gpshal 1-279 SEHE> ¢ (B)-3-(1H-1E-3-¢9)-2-vWE-1-(4-vE I F gpx-1-¥) 22 Z-2-<¢l-1-2(5&
98%)
[0231] 1H—NMR (CDsOD, 400 MHz) &7.64 (d, J = 8.0 Hz, 1H), 7.50 (s, 1H), 7.39 (d, J = 8.0 Hz, 1), 7.16 (t, J
=7.2Hz, 1H), 7.09 (t, J=7.6 Hz, 1), 6.94 (s, 1H), 3.73 (b, 4H), 2.58 (b, 4H), 2.40 (s, 3H), 2.14
(s, 3H);
[0232] MS (EI) m/z 283 (M+): HRMS (EI) m/z calcd for CiHaNsO 283.1685, found: 283.1683);
[0233] <% 100 % (as determined by RP-HPLC, method A, tR = 2.8 min).
[0234] <g}sha 1-289] 33E> ¢ (E)-N-(4d-tert-FE3d)-3-(1H-Q1&-3-¢)-2-Hot AL =(5F& © 77%)
[0235] 1H—NMR (CDsOD, 400 MHz) & 7.80 (d, J = 8.4 Hz, 1H), 7.76 (s, 1H), 7.60 (s, 1H), 7.54 (d, J = 7.2 Hz,

2H), 7.37-7.43 (m, 3H), 7.13-7.19 (m, 3H), 2.26 (s, 3H), 1.33 (s, 9H);

[0236] MS (EI) m/z 332 (M+): HRMS (EI) m/z calcd for CyHauN,0 332.1889, found: 332.1888);

[0237] <% 100 % (as determined by RP-HPLC, method A, tR = 21.2 min).

[0238] <g}sha 1-299] $3E> ¢ (E)-N-(FF&-2-<We)-3-(1H-E-3-4)-2-vdola ol = (55 © 99%)

[0239] 1H—NMR (CDOD, 400 MHz) & 7.74 (d, J = 8.0 Hz, 1H), 7.69 (s, 1H), 7.54 (s, 1H), 7.43 (d, J = 0.8 Hz,

1), 7.40 (d, J = 7.6 Hz, 1H), 7.17 (t, J = 7.6 Hz, 1H), 7.11 (t, J = 7.6 Hz, 1H), 6.35 (s, 1H), 6.27
(d, J=3.2Hz, 1), 4.50 (s, 2H), 2.81 (s, 3H);
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[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]
[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]
[0259]
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MS (EI) m/z 280 (M+): HRMS (EI) m/z calcd for CiHigNsO, 280.1212, found: 280.1211);

<% 100 % (as determined by RP-HPLC, method A, tR = 21.2 min).

<sbsby 1-309] BHEHES  (B)-N-(3-(lH-o] P th-1-91) L2 2)-3-(1-21 5-3-9))-2- v W ob A Ho}v] = (55
88%)

'H-NMR (CDsOD, 400 MHz) & 7.75 (d, J = 8.0 Hz, 1H), 7.71 (s, 1), 7.67 (s, 1H), 7.54 (s, 1H), 7.40 (d,

J=17.6Hz, 1), 7.16-7.19 (m, 2H), 7.11 (t, J = 7.6 Hz, 1), 6.97 (s, 1H), 4.11 (t, J = 7.2 Hz, 2H),
3.35 (t, J=7.2Hz, 2H), 2.16 (s, 3H), 2.06-2.13 (m, 2H);

NS (ED) m/z 308 (M)):

HRMS (EI) m/z caled for CigHaoNy 308.1637, found: 308.1636;

<% 100 % (as determined by RP-HPLC, method A, tR = 3.5 min).

<gfeba] 1-319] 3hehe> 1 (E)-N-(2-(Hudopu] ) ol d)-3-(11-Q=-3-2)-2-mdofadopn = (& & 81%)

'H-NMR (CDs0D, 400 MHz) &§7.75 (t, J = 4.0 Hz, 1H), 7.65-7.69 (m, 1H), 7.56 (s, 1H), 7.41 (d, J = 8.0

Hz, 1H), 7.23-7.28 (m, 1H), 7.18 (t, J = 7.6 Hz, 1H), 7.12 (t, J = 7.6 Hz, 1H), 3.59 (t, J = 6.4 Hz,
2H), 3.34 (s, 3H), 2.97-2.99 (m, 2H), 2.68 (s, 6H);

MS (ED) m/z 271 (0);
HRMS (EI) m/z calcd for CiglaNsO 271.1685, found: 271.1684;
<% 100 % (as determined by RP-HPLC, method A, f; = 3.1 min).

<spehd 1-329] shetE> 0 (B)-3-(IH-1E-3-)-2-mE-N-(4-(EgEFezve)dld)otadetr= (58
77%)

'H-NMR (CDCl;, 400 MHz) & 8.76 (brs, 1H), 8.53 (s, 1H), 8.10 (d, J = 9.2 Hz, 1H), 7.89 (d, J = 7.6 Hz,
M), 7.72 (d, J = 3.2 Hz, 1H), 7.42-7.57 (m, 4H), 7.28-7.36 (m, 2H), 2.39 (s, 3H);

HRMS (ESI) m/z calcd for CoolauNyy 332.1889, found: 332.1888;

% 100 % (as determined by RP-HPLC, method A, tR = 21.2 min).

AAe] 33 W= 43, 338H4] 1-33 WA 1-439] AEA 33E AX
: 31844 144, Rio] WEolx, RIF 4-4A X3hg opd S FE

o O
i %\)\ OH _amine, HETUDIPEA il ] R
Sy DMF/MC TN

H H 1

EH\E:::L\F, EH‘T:::LE kH‘T:::L1,,

R : d-methoxy, 5-methyl, 5-methoxy, 5-cyano, 5-nitro, 6-methyl,
6-methoxy, 6-Isopropyl, 6-bromo

= vld Zgkagd X3E (E)-3-(1H-¢15-3-Y)-2-wdoladA(1.0 93) ¥ Mad F2gko|= e DNFY
EFES BuH] 1:302 AUt A7) Lo DIPEA(L.5 W) E 718, o]ojx HBIU(L.59%=)E 7tatgitt.
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A2(F 25T)olA 3087 wRkAIZ & obdl 31eHE (1.2 F3) S Jletar A-2oA gl wRkssich, 74k =4
sloll A o] fuiE FubAlz|a, AgstA ZY gzviREadye FAFES AAS 37 & 59 FEEs
=R cl=
* 5
[UPAC name A2 R R, R,
3}sk2al 1-33 ( )-3-(5-A] o} =-1H- Caoll1sNs0 5-Alo}i= = H
ol E-3-¢)-2-"Ed-N-p-53 X
ol ol =
§1—5_]'—Z\_1 1-34 (E) N_(4_tert_ ngHﬁNzoz 4_‘]1]%}\] uﬂF/]E n
B3| ) -3 (4-ul| B A -1H-¢1 X
E-3-9)-2-vdolg Holn =
sleha 1-35 (E)-N-(4-tert- CoallyrNso 5-w g = N
el d)-2-wg-3-(5- X
i E-1H-91E-3-) ok Ho}
0=
§1—5_]'Z\_1 1-36 (E) N_(4_tert_ ngHﬁNzoz 5_‘]1]%}\] uﬂF/]E n
2 d)-3-(5-o ZA - 1H-¢1 X
E-3-¢)-2-tdolaHoln =
3}sk4] 1-37 (E)-N-(4-tert- CoalloNao 5-Alofi e N
2w d)-3-(5-A ohie-1H-<] X
E-3-4)-2-v ol g Holn =
3}ska] 1-38 (E)-N-(4-tert- CooHauN505 S-HE=R L= N
Fedd)-2-ve-3-(5-UE x
Z-1H-Q1E-3-9) ok F o]
3}sk4] 1-39 (E)-N-(4-tert- CoallyrNso 6-v e e N
el d)-2-wg-3-(6- X
i E-1H-91E-3-) ok Ho}
0=
s}sha] 1-40 (E)-N-(4-tert- CosHarN,0, 6-ml] =5A] e N
e 5 9)-3-(6-1 EA]-1H-9] X
E-3-¢)-2-tdolaHoln =
ﬂ‘é—}}i 1-41 (E)—N—(4—tert— CztaHglNZo 6_015\__&‘_—_;:% U'ﬂ% n
25 d)-3-(6- X
o)A & H-1H-QE-3-
d)-2-vdelgPoln| =
3184 1-42 (E)-3-(6-B="-1H- CooHa4N;OBr 6-Br we N
915-3-91)-N-(4-tert-4-dl x
Hd)-2-veolaHoln =
3}8k4] 1-43 (E)-3-(5-Alo}=~1H~ CoallaN20 5-Alo}e R N
Q1%-3-21)N-(4-0] 2 2 x
Hd)-2-v ol Holn =
[0261] 71 3% 59 seHEe] NWR dlolE ¥ dZ ~FEH dolE+ ta Hr).
[0262] <g}shal 1-339] SFFHE> ¢ (E)-3-(5-Alobe-1H-Q1E-3-¢)-2-H&-N-p-EHol A Lol =(F& © 35%)
[0263] H-NMR (DMSO-ds, 400 MHz) & 12.25 (s, 1H), 9.91 (s, 1H), 8.54 (s, 1H), 7.99 (d, J = 2.8 Hz, 1H),
7.74 (m, 4H), 7.63 (d, J = 8.4 Hz, 2H), 7.23 (d, J = 8.4 Hz, 2H), 2.37 (s, 3H), 2.24 (s, 3H);
[0264] HRMS (ESI) m/z calcd for CsHigNsO [(M+H)+] 316.1450, found: 316.1443
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[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]
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<% 100 % (as determined by RP-HPLC, method A, tR = 15.9 min).

<s}aha] 1-349] BRtE> ¢ (E)-N-(4-tert-FEFH)-3-(4-vISA-1H-Q1E-3-)-2-v oA Holr] = (&
25%)

'H-NVR (CDC13, 400 MHz) & 8.39 (brs, 1H), 8.15 (s, 1H), 7.66 (s, 1H), 7.55 (d, J = 9.2 Hz, 2H), 7.36-

7.40 (m, 3H), 7.18 (t, J = 8.0 Hz, 1H), 7.03 (d, J = 8.0 Hz, 1H), 6.61 (d, J = 7.6 Hz, 2H), 3.97 (s,
3H), 2.24 (s, 3H), 1.33 (s, 9H);

HRMS (ESI) m/z calcd for CuslyNoO, [(M+H)+] 363.2073, found: 363.2069;
5% 100 % (as determined by RP-HPLC, method A, tR = 20.8 min).
<3}8h2] 1-359] 31E> ¢ (E)-N-(4-tert-FE 3 d)-2-v| & -3-(5-w| &-1H-21 E-3-Q ) o} A Ho}m| = (58 © 25%)

'H-NVR (CDsOD, 400 MHz) & 7.75 (s, 1H), 7.60 (s, 1H), 7.55 (d, J = 8.0 Hz, 3H), 7.38 (d, J = 8.4 Hz,

2H), 7.30 (d, J = 8.0 Hz, 1H), 7.03 (d, J = 8.0 Hz, 1H), 2.81 (s, 3H), 2.45 (s, 3H), 1.33 (s, 9H);
HRMS (ESI) m/z calcd for CusHyNO [(M+H)+] 347.2123, found: 347.2119;

5% 83 % (as determined by RP-HPLC, method A, tR = 22.3 min).

<gfeba) 1-36°] BFHE> 1 (BE)-N-(d-tert-FE3HH)-3-(5-mFA-1H-V&-3-L)-2-r D op A Lol E(5&
61%)

1H—NMR (CD,OD, 400 MHz) & 7.74 (s, 1H), 7.53-7.57 (m, 3H), 7.39 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.4

Hz, 2H), 6.84 (dd, J = 2.4, 8.4 Hz, 1H), 3.86 (s, 3H), 2.25 (s, 3H), 1.33 (s, 9H);
HRMS (ESI) m/z calcd for CysHaNyO, [(M+H)+] 363.2073, found: 363.2068;

5% 100 % (as determined by RP-HPLC, method A, tR = 20.4 min).

<3}ska] 1-379] 3}eE> 1 (E)-N-(4-tert-3F8ud)-3-(5-Alo}=-1H-2 E-3-U)-2-w e o} Holm =(58 : 25
%)

1
H-NMR (CD,OD, 400 MHz) & 8.18 (s, 1H), 7.68 (s, 1H), 7.60(s, 1H), 7.45-7.49 (m, 3H), 7.39 (dd, J =
1.6, 8.4 Hz, 1H), 7.29 (d, J = 8.4 Hz, 2H), 2.16 (s, 3H), 1.24 (s, 9H);

HRMS (ESI) m/z calcd for CysHaN:O [(M+H)+] 358.1919, found: 358.1922;

5% 100 % (as determined by RP-HPLC, method A, tR = 20.1 min).

<g}sha] 1-389] BHEE> : (E)-N-(4-tert-F-23d)-2-v&-3-(5-UEZ-11- E-3-YU) o} A Ho}n| = (55
25%)

'H-NVR (DMSO-ds, 400 MHz) & 12.30 (s, 1H), 9.90 (s, 1H), 8.88 (s, 1H), 8.08 (dd, J = 8.8 Hz, 1H), 7.96
(s, 1H), 7.70 (s, 1H), 7.60-7.64 (m, 3H), 7.34 (d, J = 8.4 Hz, 2H), 2.16 (s, 3H), 1.27 (s, 9H);

HRMS (ESI) m/z calcd for CaoHauNsOs [(M+H)+] 378.1818, found: 378.1816;
<%= 100 % (as determined by RP-HPLC, method A, tR = 21.4 min).
<3}sta] 1-399] 3FE> ¢ (E)-N-(4-tert-F-EHd)-2-HE-3-(6-HE-1H-S1 =-3-L)olT Lol =(4F : 82%)

'H-NVR (CDCl;, 400 MHz) & 8.33 (brs, 1H), 7.68 (s, 1H), 7.66 (d, J = 8.0 Hz, 1H), 7.58 (s, 1H), 7.54
(d, J = 8.8 Hz, 2H), 7.39 (s, 2H), 7.37 (s, 1H), 7.22 (s, 1H), 7.06 (d, J = 8.4 Hz, 1H), 2.49 (s, 3H),
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[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]
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2.27 (s, 3M0), 1.33 (s, 9);
HRMS (ESI) m/z calcd for CusHyNoO [(M+H)+] 347.2123, found: 347.2120;

<% 92 % (as determined by RP-HPLC, method A, tR = 22.4 min).

<s}aha] 1-40°] BRHE> ¢ (E)-N-(4-tert-FEFH)-3-(6-vI A -IH-1E-3-Y)-2-v Dot Holv = (&
10%)

1H—NMR (CDCl3, 400 MHz) & 8.31 (brs, 1H), 7.64 (d, J = 9.2Hz, 1H), 7.53-7.56 (m, 3H), 7.38 (d, J = 8.4
Hz, 2H), 7.35 (d, J = 2.4 Hz, 1H), 6.88-6.90 (m, 2H), 3.87 (s, 3H), 2.27 (s, 3H), 1.33 (s, 9H);

HRMS (ESI) m/z calcd for CysHaNoO, [(M+H)+] 363.2073, found: 363.2062;

<% 100 % (as determined by RP-HPLC, method A, tR = 20.7 min).

<s}gha] 1-419) FE> 1 (B)-N-(d-tert-5FEAE)-3-(6-0| 2 Z 2 H-1H-Q1 E-3-)-2-| Dol A Lopn| =(5 5
: 53%)

1H—NMR (CDCl3, 400 MHz) & 8.40 (brs, 1H), 7.68 (d, J = 6.8 Hz, 2H), 7.58 (s, 1H), 7.54 (d, J = 8.8 Hz,

2H), 7.40 (d, J = 2.4 Hz, 1H), 7.38 (d, J = 8.4 Hz, 2H), 7.13 (d, J = 8.4 Hz, 1H), 2.27 (s, 3H), 1.33
(s, 9H), 1.31 (s, 6H);

HRMS (ESI) m/z calcd for CosHsNs0 [(M+H)+] 375.2436, found: 375.2433;

5% 80 % (as determined by RP-HPLC, method A, tR = 24.8 min).

<g}sha] 1-429] 3HEHE> 1 (E)-3-(6-HZE-1H-91E-3-U)-N-(4-tert-F-E A d)-2-v ol T Holn| = (55
62%)

1H—NMR (CDCls, 400 MHz) & 8.54 (brs, 1H), 7.62 (d, J = 8.4 Hz, 2H), 7.58 (d, J = 3.2 Hz, 1H), 7.53 (d,

J=84Hz, 20), 7.42 (d, J = 3.2 Hz, 1), 7.38 (d, J = 8.4 Hz, 2H), 7.32 (dd, J = 1.6, 8.8 Hz, 1H),
2.26 (s, 3H), 1.33 (s, 9H);

HRMS (ESI) m/z calcd for CooHaN.OBr 411.1072, found: 411.1065;

<% 63 % (as determined by RP-HPLC, method A, tR = 23.5 min).

<g}ga] 1439 sIgE> ¢ (BE)-3-(5-Alote-1H- E-3-Y)-N-(4-o]| 22 2 ¥ d )-2-w ol Holn| = (55
21%)

1
H-NMR (CDsOD, 400 MHz) & 8.28 (s, 1H), 7.78 (s, 1H), 7.69 (s, 1H), 7.54-7.59 (m, 3H), 7.49 (dd, J =
1.6, 8.4 Hz, 1H), 7.23 (d, J = 8.4 Hz, 2H), 2.25 (s, 3H), 1.26 (d, J = 7.2 Hz, 6H);

HRMS (ESI) m/z calcd for CooHooN30 [(M+H)+] 344.1763, found: 344.1756;

£ 5% 100 % (as determined by RP-HPLC, method A, tR = 18.9 min).

Add 1. B 2] A4 FEY THE A9 Y

2 dge] A=A s3tEY AE 54 dqdFEE s $8ke, EZ-Cytox cell viability
assay(Daeil Lab Service)& °©]&3t4] 3l7]9} 22 A3S Fdstt. 7] JAEA FFELS st o
giste] AFsla e Aol Be ] F3tES o] &3
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[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]
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1-1. 8382 19] o=7 s3tEo] 7L =X

96e-Zeo|Eo] AF 1.7X10° WA 2.0X10 74| Huh7.5 Q17 2keF AIES HA7FtaL 37C w7l 2443 5
oF wjekslitr. tiET o2+ DMSO(dimethyl sulfoxide)E, A= 10 pM =< 3Fsk4 1-1 WA 1-6,
1-17 WA 1-20 % 1-27 WA 1-319] QJAEA SF=S 7] Aol Agsta 7242 52t st 7] bl

Gds WEa, PRSE AFe 5, 84 HEZEE R Y(tetrazolium salt)e] Z3FH EZ-Cytox A|<koll AlLH]

N Hrlet] Az 1/10(v/v) A A& 100l H7FstaL 3A17F &2t WA ZTE, whgo] TanE & 33
15 ©]83te] 450nme] s}Foz 7] Alxe] FFEE ASsIT. DMSO AHEAle] F3EE 10022 7|38}
, 88k 1-1 WA 1-6, 1-17 WA 1-20 2 1-27 WF] 1-319] JAEAl F3E AgAe A S3=E
Ehﬂi’iq.

A= F 60l YER Tt

0,
il mlo

_?llﬂ or?,
L
1o

X6
sleka] 19 A=A FFE AXYEE
33t E ME AEE%

DMSO (el 2=+) 100
set 1-19 33tE 60.0
glatal 1-29] 33E 92.2
38k 1-39] 33 81.7
glalal 1-49] 33E 106.5
38k 1-59] 33 93.8
s}aka 1-69 3HEE 66.8
shetA 1-179] shetE 90.0
slela] 1-189] s}§HE 95.0
38k 1-199] 3stE 74.0
31382 1-209] 3= 41.0
38k 1-279] 3stE 116.7
s}el2) 1-28¢] 3gtHE 71.5
3}sk2] 1-29¢] 3}stE 81.8
s}ak4] 1-30¢] 33HE 107.2
sisha] 1-319] sistE 112.3

3 60 dERH wpel ol ghsha] 19] QIEA SIFES 10uMe] FEdA wl§ 5 AZAEES YERY
LAz B F4do] A9 glo] kAol =5 & & Y

AR 2. B 2o QA SFE CH Y vpo|d 2 AxF HA A3 84 A

=
2ol QB e 09 09 vheldx Ak BAl As) B4E a7 S8, sk Lo ARe S

2-1. €3 219 wpolel o] AEBAE 4] 95 L wpolel o] Fu]

C 8 7t wlolgx=e] AREAE 54371 Yl 48 (genotype) 2a ol £3k= FL-J6/JFH-5C19R1uc2AUbi HCV

[¢]

replicon & BEHWPolH 22 ARESITH. 7] ElEE Hpolf 29 As FxEs = 19 YERATh.

T 1o vrEb whel o), A7) glExEutel gl e A3 (genotype) 2 o &3k C @ 9 wholejze] HA A
Ho] cDNA AElZ EgEoida, vlolg]xol R HEAAIA(IRES, internal ribosome entry site)$} ulo]
21229 Fo(core)till A Atolof| et FA|HE A} 222 ZAH U F=(self cleaving) TR nvlol#] 2 (foot
and mouth disease virus) 2A @ A9] Ubi AlW(sequence)”’} F-2HEo]glo], A7 FL—J6/JFH—5C19R1uc2AUbi
ZHAME=E T7 RNA F3E 2 (polymerase) & AFE3ste] Al (in-vitro)ol A AN transcription)she] &

HCV RNA & FFGAIESQ] Huh7.5 AlES] F(transfection)dt®, FU % wlo]e] 9] RNAZE W 2lH & {1%194
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[0318]

[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]
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td WA (polyprotein)& Mgt ojuf Aikd vadild F #de F
°]

- o2 oA wude] Ubi AA29 B8 Wb polels Hlx wu
el FANGAS e SAFoRA DAAoR AT vhole s RNA A

2-2. ot 18] Q=7 S9tEe] CY ghutole X Ay 54 A8 dAe] 54

(

Huh7.5 917k 7o} A2 Edslste] PRS @olo@ 1.5X10 7/ml o A% D=2 w2 gALAATG. £ 5
ngel Al 1H(1n vitro) HAME FL-J6/JFH-5'C19R1uc2AUbi RNAZ Huh7.5 7FFAIE7F E3HE 400p1 PBS <
FN3 Zesk S 2-mm-gap cuvette(BTX)oll 2l BIX-830 H7IHE7]2 0.82kVE 99ms F¢F 53] HAE 7}
&to] A}7] FL-J6/JFH-5'C19R1uc2AUbi RNAS Huh7.5 <17+ 7+b Al Wz Edxd s, 47 A71d8S

AAFA 6AIZF A T RFOoRZE DNSOE, AIdFoRE 10uM w59 334 1-1 WA 1-6, 1-17 WA 1-

20, 1-27 WA 1-319] A=A SFES 7] MxEel Hstar 72413 & sttt 1 b3, dde FA1H

ghobAl] EAHE Al 3Gl

HA 7] sRtES A M2 edds Wil PBSE Aﬂiﬂ Fazlo] gl 48 AHS v, 2019 Al
14 20%3F WAEde. dldEl FAHEolA 7S Eﬂéﬂ}

ko 3
&3 FN(cell lysis buffer)S ¥l IS ol
FA|H oA FHo R 1008 AT M HE FHEAL, AV §]@1°” 100 plE 7t e Yo}, de
TE &4 6}211:} DMSO A eAle] Hg s 1003:1 7%

gold BYS 102= sto] ddet FAH

stol, 3Fska] 1-1 WA 1-6, 1-17 A 1-20 2 1-27 x| 1-319] AEA IFJFE AzA 9 Adel i3 s
UERA ST

A= % 7 e

X7
shata] 19 A=A stgE] Ax HA4 A8 A4
SHHE oA upole s Al HAE (%)

DMSO (HHZ+) 100

sheta) 1-19] st 2.0

s}et 1-29 F3HE 35.1

s}akal 1-39 3FE 32.4

s}et 149 33 E 69.0

s}aka 1-59] 3FE 72.0

3}eta] 1-69] 3 66.1

sleta] 1-179] 33HE 48.0

3leta] 1-18¢] 3}§HE 160.0

s}ek2 1-19¢] 3}gHE 57.9

3leta 1-209] 31§HE 65.6

s}ela 1-27¢] 3gHE 102.7

3leha] 1-289] 3}§HE 0.8

s}ek2) 1-29¢] 3}gHE 69.3

3184 1-309] 3EE 91.0

3ot 1-319] 3%E 4.7
7ol Uebd whel o], ® o] seka) 19] AEA FFES 10 Mo wEAA HCV Ao HAE At

= 248 -8 JERe] Heve S-S Asiste At 58S & 4 9l

53, Rluc-J6/JFH RNA-#FE ¥ Huh7.5 AlXEo 3}eh2] 1-379] 3188 72413 59 xglste] Aol FAH glo}

5 s
Al(luciferase) &4 2 Fd4 AxE AE=E&S %7‘35}9114. éﬁr% T o4e] g o R YERTE. S
He Z]

&}2)
S}
A AEES SAs Y. 2438 = 49 *]ﬂ‘:&%%ﬁii LFERH AT

4o B v} o], G IAL 1-379) wwe] Skl wheh AL AEEE FAHG HV Awe] A
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slatglon, AZEEAE Agke] Frbel wEh Al AEES FAEW OOV Al HA7E A
Kol =

ERE 4TS ¢ 5 A

Aol e FEAE FAS] Astel, seka 111 R 1-289) AEA BFEE BE
= 2 % & 39 YveErla, s 1-1 WA 1-6, 1-17 WA 1-20, 1-27
@ AmASE WSl 8ol veict.

A5 AF=MEAAEE(cell viability)/AEEALE (T %/%)

X 8
sheka] 19] Q1EA SHEe] AsAS
s A& Ag
DMSO_(Hj =) 1

steba 1-19] sHgte 30.0

BHeha] 1-29] 3te 2.6

58t 1-39] sh§tE 2.5

shet] 1-49] 3§ 1.5

steta] 1-59] sHgte 1.3

sst2] 1-69] 3§E 1.0

3314 1-179] 3gE 0.6

38t 1-189] 3§ 0.6

3314 1-199] 3gE 1.3

shsha] 1-209] SHeHE 0.6

33t 1-279] 38 1.1

shat] 1-289] ShetE 87.7

3314 1-299] 3gE 1.2

s3t4 1-309] @& 1.5

stsha] 1-319] st 1.5
=2, =3 % F 8l uEkd wpel o], ghehA) 1-1 WA 1-6, 1-17 WA 1-20 B 1-27 WA 1-31¢] A=A
sges Al HHES] AZAEEE A FAHEAM, Aw SAREYE Z Fos gas Alsith. o
A% AR 2 o] lEA sgEe HdAdol menNE A HAE AgHor Asses adrt -
T & 5 i

AFd) 4, B utgo] dEA 35tE A real-time RT-PCT(qRT-PCR) ¥4

J6/JFH RNA-ZFS1 ¥l Huh7.5 A5 31314 1-379] 3hsh= = 72A13F st Agstar Aed AEE real time RT-
PCR& ‘&3l GAPDH RNA <=2 R o4 HCV A& A8k, =3, J6/JFH RNA-ZFA € Huh7.5 A5 10uM
o gleta] 1-37¢9] BFEZ Hsta AzlE MEE real time RT-PCRE 53] GAPDH RNA =% 2 Zdi# HCV
TFAE 54353

real time RT-PCRZ, A% A3 RNA(Total cellular RNA)E AJA4kx}e] A]AJe] w2} RNeasy® mini kit
(Qiagen) & ARgslol FZ3F3Th. 549 RNAY &2 S3F=AE At SA3on, HV AB A=
RNAS} M RNAC] Wde A2 real-time RT-PCR(qRT-PCR) #4] o8] FAs ). 72+ A5E &+ 238 #
A} (endogenous reference gene; ERG) glyceraldehydes-3-phosphate dehydro-genase(gapdh)® ¥ =3}s}SIt).
cDNA 452 (FX384 real-time PCR A Al2=®l(Bio-Rad , US)e.2 as3itt. AMSH ZElolm= 317] 1 99
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e sie.
E 9
oy eE s A2 5'-3'
5'J6/JFH 5'-CTCCGCCATGAATCACTC-3"
3'J6/JFH 5'-ACGACACTCATACTAACGC-3'
5'BART-Core 5'-AGAGCCATAGTGGTCT-3"
3'BART-Core 5'-CCAAATCTCCAGGCATTGAGC-3"
5'GAPDH 5'-TGGTCTCCTCTGACTTCA-3"
3'GAPDH 5'-CGTTGTCATACCAGGAAATG-3'
sie] W el Wol /1=Hom, oe wHError ba)t BE BR % JEIAG. 1 ARE = 5
(W] gV D AR TE ehgich,

T3, Bart791 RNA-ZF ¥ Huh7.5 AIEE 7|9t U3 WHoz HeEste] 2 4395 = 5(B)2 &3ukg1e)
= g AT R YR

5(A) # 5(B)el pl &3 5 Al
b #Aadues As FQlsislon, ARbe Iz Ake] ool whek RNA =317 Aadits As #lskl
tomeEbA, 2 2ol QIS shehee H0Ve] A4S Ak

k1

N

A3 d 5, ¥ utygo] dEA 35E S Western blot ¥4

J6/JFH RNA-ZF9 ¥ Huh7.5 AIEE 38k 1-379] 3gtE= 120413 5<F Aelstaz Ael® AlEE Western blot

£4& 3] host B-actin @A 2L i HCV core ‘Fi]ve— =A3stgk. w3k, J6/JFH RNA-7ZF3 € Huh7.5
MEZ 10uMe ssha 1-379] 3E= A st X g)d AlEE Western blot 412 %3l host B-actin &
A 9 A HCV core A5 S35t

Western blot 42, HAEX FEEFE Z2HolA JAA(50 ml RIPA &5 1 AAe] FF 5%, Roche

Diagnostic)Z 3¥&38H= RIPA €5 (150mM NaCl, 1% EgE(Triton) X-100, 1% UAFs JEFSA
(Deoxycholic Acid Sodium Salt), 0.1% =©@lA 32 Y EF(sodium dodesil Sulfate), 50mM Tris-HC1, pH7.5,
2mM EDTA; genDEPOT)oll A A3} 2™, Bradford assay(Bio—Rad)® A&Zstsitt. 7S o] whaldo SpS-+1]
ool = oA 79 stk 1 %, ZM|dEdl vEF ko] =(polyvinylidene difluoride) “he.
2 o] &A1 A (Immobilon-P; Millipore, Bedford). Z18]il w}$-229] anti-Core H& anti-NSHA T SEIAZ
=483t} (Core 1:1000, 1868 % NS5A 1:1000, 1877, Virostat). 1 A¥E X 6(A)9] &3k 2 A7kt
o= YeRfSIT}.

WSk, Bart791 RNA-Z9% Huh7.5 AXE 722 WHo = X2 3le] host B—actin g g AgiA HCV NS5A
FAE SAAT. 1 AHE & 6(B)9 &S R Ao R YR 6ollA4l B-actin blot o}z
LAES B-actin @A FX7F A4St @ F vpolei ] T o] e @LEHEI FE YeERAT.

olo

A5d 6. E wgo] AEA 3FES FACS 4

Bart79I-YFP #]Z2]& Huh7.5 A|EE 382 1-379] 3gEE 12047 Tt X glstar xgjd AlEE FACS 4
< %53 CV NS5A-YFP-positive cell2 A4 wWiE&S ZFHAsqth. %38, Bart791-YFP 21 &2] Huh7.5 AlXE
E 10pMel 1-372 At A2wE AFEE FACS 248 53] CV NSSA-YFP-positive cell?] s WE-&S

FACS A&, MEE 6-9 Zdo]E(Costar 3516)0] =Pt} 1 & DMSO T=E= 1uM oA 10uMe] 1-372.2 Xj
Dok vl 58 F AXEE HFE AFES IX 2AYE 2494 (Phosphate-Buffered-Saline, Hyclone)& A}
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£3klth. FACS #41& FACSAria 3 AlZ=8I(BD , US)e= dsiolct. 1 A%E = 7¢] Yepfdo}.

% 7ol v wvpel 3ol &nb-g-2 shehe] 1-379 shjtE o ko] Tl whet npelel vt EAEs A2
S gelselon, AZhEEe Alzke] Fotel weEl blole vt EASkE AEVE AATS FRlste] &
gl AEA SFES NV TS Adfets 237t ¢3S & + At

Add 7. B o] =7 si3t=o] RORP 84 A& 43

2 o] JIEA sEEel HCOV wielgjsyd HlFtz4 iy s zhgsttes FH4 FAE 37 93k
Colony formation #2418 AAsklth. Colony formation 2 424 1b Bart79] MBEAE dZ8&2 Ax
£ 455 5ule 3324 1-379 FFE EAstelA wiYEdtt. BA FE2YUE FElstal o] FE19 cDNA
£ AAPEAT. A 1b NS5B s 999 2 d EAWol(point mutation)E AP FERUZ QI
Ak, sAldl wdE Fsha] 1-379] shehEe] AHEHX e EEE AET EdWorE BARA &gkl o]

il

&= 8(A)oll vreRdl mpe} gho] . wpolef vt ARAdS Hol= RS NS5B RNA EZemehAlzts Ae & 5 v

=

in vitro Aol Al NS5Be] RDRP &/d-L 200 nMe] 332 1-379] 3I3HE ZAlstolA] ZHEATE. o]& & 8(B)9
el e, = 8(0)& &= 8(B)9 Z2¥E k4 auZ= YeRfAct.

= 8(B) & 8(0O)oll yEbdl mpel o], 5}8ha 1-379] Shghm A 2]A] RDRP €743 200nM F5=oll 4 80%7k+ A
A dEs Fdsiinr. wEbA, & 2] dEA SHES in vitrodoll A NS5B RNA EElmekal o] &4

= = =2 0
A 5 Qe Tl Yoke AE % 5 %

RUBK'S

k=
R=2=0
— ) NS )
s—EE8) ¢ [ e [ e prinsal wss Jals[ A | 8 7 C19RIuc2AUbI

w .
| R
S Virus RNA  Luciferase RNA
Y o
Virus 2H| l Translation
' Virus
proteins

Fidheor o

Ty —
st N m

Luciferin
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[

=

=

H

e
[=)

hr

72

Ty 17.2hr
48

EEEEEE EEEEEE
(%) ones YNy HadVO/ADH (%) ones YNy HadVS/ADH
=

uM
ul

10
0

1

Huh7.5/J6/JFH1 (genotype 2a)
Huh7.5/Bart79l (genotype 1b)

2
2

DMSO 1
DMSO 1

L T T T T T 1 r T T T T T 1
- 108%m2 & 8 8 8 8§ 8 °©

(%) ones yNY HAdvY9D/AOH (%) o121 YNN HOJdYD/ADIH

< m
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Huh7.5/J6-JFH1 (genotype 2a)

DMSO 1uM ZpM 5pM 8pM 10pM Ohr 24hr 48 hr 72hr

P— Core R & -

— — — factin THEEER  S— S —

1000 1012 649 0.7 05 03 100.0 Tri 234 26

ECy 2.0 pM Ty 19.6 hr

Huh7.5/Bart79l (genotype 1b)

DMSO 1pM 2;M 5uM &M 10pM Ohr 24hr 48hr 72hr  96hr 120hr

T NSSA HED gt W e

-----_' P-actin T M S NS e e

100.0 60.4 573 381 320 161 1000 97 3 949 594 646 §2
ECs0 2.5 tM Ty 76.3 hr

_36_



ZIHSd 10-2013-0139199

k1
g
N

Huh?7.5-Bart791-YFP (genotype 1b)

ECg 1.03 UM
Huh7.5 Bart791-YFP Bart791-YFP Bart79I-YFP Bart791-YFP
02% 66.0% | 384% 42 % 0.7 %
P2 P2 I Pz Pz P2
AL AL AL i B mat
T T w0 I T Bl w1 O T A
DMSO DMSO 137 1uM 137 2pM 137 5uM
Typ31.8hr
Huh7.5 Bart79I-YFP Bart79l-YFP Bart79l-YFP Bart791-YFP
a 00% 06 %
e F2 E P2
L&) O
A Pl ML T R _r A R
DMSO DMSO 24 hr 48 hr T2hr

1000 604 573 381 320 161 100.0 973 949 394 64.6 82

ECs 2.5 uM Tys 76.3 hr

_37_



ZIHSd 10-2013-0139199

EH8
Colony Wild type Wild type Mutant Wild type Wild type Mutant
sequenceNo sequence sequence AA No AA AA
1 6713 GAC GCC 244 Asp Ala
2 6788 TCT TGT 269 Ser Cys
3 6811 CGC TGC 277 Arg Cys
4 6838 ACG TCG 286 Thr Ser
D 6252 AAG AAC 90 Lys Asn
6 7549 AAG GAG 523 Lys Glu
o]
L] o O o 8
Ac-1034 (nM) 38 288 ¢S

100 -

80 .

60

40

% Inhibifion

20 IC, = 292 nM

0 200 400 600 800 1000 1200
100 99 74 68 58 38 20 (%) Ac-1034 concentrarion (nM)
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