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2 B3R 9
(ARABBR - WF - BOEEED)
[(BEELB)] 2-FXHE-C-FEEHBEUMEMERHEEGEH &
Bd &
[ fiiris]

[0001] A2 ERMNRFEN2-FEE-6-FEXHE

W 47 4 ¥ (2-anilino-6-methylbenzothiazole derivatives) > &
@ MEHBHER -~ FRNHHR-CEHFRREEENK

(anti-hepatitis C virus activity) » 7 2% B9 75 5 B 70 8L 4§ 1t =

MEYWHNFE  DREMERGBEHEANBEERE CARFRZE

5 F AR

[ FeriE:i]

[0002] C ZUBF ¢ (hepatitis C)R —BH C HF KK B
(hepatitis C wvirus, HCV) & # At & B 89 & # % K /®
(infectious disease) * EMER AR T ERZMBREL - RE

@ i 5 45 4 4E % (World Health Organization, WHO)H & = > %
KO HE 3E@AZE HCVHIRE » MAEEELERZE HCV FE R
MEEED  KHOE S0WHWEE T 2 K% MM K (chronic
hepatitis) » 3 7] = 2t fF B /b (liver cirrhosis)l & FF & (liver
cancer)c At " CEHFRERXREBE —RBE2KXKMEHNEBRHEE -

[0003] HCV E—REEB R ERFZH (Flaviviridae) [ F I8 &
B (Hepacivirus) i IF @ B & RNA J%5 & (positive sense

single-stranded RNA virus)* ERE K & (genome)iF 5 — %

1
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%E H (polyprotein) » ZHZ EH I BB EURKEE A B
(virus protease) ET R BEEM I MK L B K HEN &EB
B HPEE : ##%% Q8 (structural proteins)[ 7K Bl #% L
% [ H (core protein) - E1- B2 IR pl IR FEBEEHE
(nonstructural proteins)(JREJ] NS2 - NS3 - NS4A - NS4B »
NS5A DL & NSSB) -

[0004] NSSBE —FE 4 T8 K5 65kDa i) RNA-IK 48
# RNA 34 B (RNA-dependent RNA polymerase, RdRp) -
EWEIEFEAFASEHEARSENE RNA & (viral @
positive RNA strand)fF £ # ik (template)?R # & HCV 89 /% =
RNA (viral RNA)- G R H > NSSB ¥ EH E i JE /5 8 & (&
B (40 » NS3- NS4A- NS4B DL B NSSALL K B £ K F (host
factors)J it — % %1 5 0 & % (replicase complex) » i 3% ¥ &
BEACYEERE RNA ERHEEFREL RNA &K
(Vicky C. H. Lai et al. (2003), Journal of Virology,
77:2295-2300) Wt W N B E CREFANEYRFMES -
FEHMAE RNAKEE RNARSEB NSsBi e mxm @
Br HCVH RNA B E EZE —EEMNWHHE = -

[0005] E &1 A M 4 & C B BT & /9 18 7 42 ¥ (standard of
care) B R Z BB FHEZE-a (pegylated interferon-a )
DL R Fl B2 & #% (ribavirin) B £ -3 % (co-administration) » J
G OFREEWMERRITNREZFE HCYVHNIIFERBBERE
(B 40 NS3 - NS4A- NSSA LK NSSB)C HEE-FAMIKEF
# (direct-acting antivirals, DAAs) - & B A DAAs & : %
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h7 UG Z (telaprevir)(E fZ # NS3 LK NS4A) - BMS-790052

(T 8 NS5A)LL K PSI-7977 (EfE ¥ RNA-{K#E B RNA &

£ B NS5B)(Chatel-Chaix L. ef al. (2012), Curr. Opin. Virol.,

2:588-598) - A * RLZBUWTER-a LR FEEMK

M3t -#% %R EF HCV-H — % (HCV-specificity)l H & & &

gl fF B[ W% M % & M (hemolytic anemia) DL &k #l &

(depression)] > M K% & B DAAs B C B X5 &E =X

(curerate)  RHHEFR - At » "BEHBIMEMBEHREAEREDNDH

@ HAHBTUERLEE CHEFLLAFGESEFEFKY
BIERABNEY -

[0006] E© & % & % H Bk ¥ (benzimidazole) A & F g &

[ O (anilinoquinoline) HA EWHERX LKL HHEZFEER

E & RNA-{RK#E RNA RSB NSSB HIXHAH - #la0 - 7

Ishida T. et al. (2006), Bioorg. Med. Chem. Lett.,

16:1859-1863 7 » Ishida THE A r— BEH T 74 2 = (1)

Boo2-[(4- = F E B & H ) F |- F H K %

@ (> [(4-diarylmethoxy)phenyl]-benzimidazoles) (7K B ft & ¥

UK M- HEHPFAHEY I XZH MEEYW 3489 X2

F) o

(1)
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RHEBERBERBEER &YW 33 LK 34 X RNA-KEE
RNA R &M NS5BH ICs) RIE AT 0.096%0.04 uM - K ffi %%
HEHMN RNA-KFEI RNA REB NSSB EH WM& EM®
(inhibitory activity) -

[0007] 7 Lee J.C. et al. (2010), Analytical
Biochemistry, 403:52-62 1 » Lee J.C.% A B HE & £ & -5
B 69 & % &% ¥ (structure-based virtual screening)82 #fl fg - &
BE Y 2> BT R # (cell-based assay system) & EH —ERE A
THAZ2RADY 2-QA4-ZBEHR)S-FE-1I-PEHEEE @
-1H- x ¥ [d] DK g
{2-(2,4-dinitrophenylthio)-5-methyl-1-tosyl-1H-benzo[d]im
idazole}(JR Bl MSCO015) -

H;C (IT)

M MSCOISRHEBZERH AN MMF RNA-fKFEE RNA
REB NSSBHBEEHHREFE(EE nRNADIREQE R
IHY): Ktk > MSCO015 # L BS 2& — % HCV RdARp HI & & -
(0008 7 — &AM REFR - FHFAEGRLE —RINAESF
THl 4 2 X JI)Z X ik E B WA 4 ¥ (anilinoquinoline
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derivatives)(JREl b &% 6 £ 23) -

R
m/@
N/ N ~
H

REEFRERSEER  EHEW 66X 230 - L&YW 18 {J5EH]
2-(3°-F4 2 % B 2 ) Wk [2-(3°-nitroanilino)quinoline] » ¥ b
R 2 3’-NO,}RE# B R MM %l RNA-{RFEE RNA R 5B
® NSSBROEHEXRHLLK NS3 B NSAARWEBELHHBEEE EMm
# O W O#t fF B — & Hi -HCV  # & E| (anti-HCV
inhibitor)(Peng H.K. et al. (2012), Bioorganic &

(111)

Medicinal Chemistry Letters, 22:1107-1110) -

[0009] sEFE K ERAER 2-BEFHEWRNT LY
(2-aminobenzothiazole derivatives) E B HF X EF B & Y 1E
% - fl 40 - £ Malleshappa N. Noolvi et al. (2012), European
Journal of Medicinal Chemistry, 54:447-462 41 > Malleshappa

® N. NoolviF AR 2-(2,6-— FH EF G H)-6-FHE R H EM
[2-(2,6-dimethylanilino)-6-methylbenzothiazole](7r B tk &
¥ 4a) DL K 2-(2,6- = & F g K )-5- & F H omE M
[2-(2,6-dichloroanilino)-5-chlorobenzothiazole]( 78 Bl 1k &
Y 4i\)E B L& IE M (anticancer activity) - 52 4L » £ Alessia
Catalano et al. (2013), European Journal of Medicinal
Chemistry, 64:357-364 &1 » Alessia Catalano Z% A #8B1 2-&
E -6-4- & F* H & £ ) ¥ H =m W
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[2-amino-6-(4-chlorobenzyloxy)-benz.othiazole]( ;A b &
¥ o1n) DL R O2- 8 B -6-(4- 8 K & E )-F H omE W
[2-amino-6-(4-chlorophenoxy)-benzothiazole]( 7R Bl 1k & ¥
10)E B i E B & M (antifungal activity) o

[0010] 7 Ruiya Yao et al. (2013), dpplied
Organometallic Chemistry, 27:109-113 &+ Ruiya Yao % A
BR—EEK 2-BEEFHEVBMTEYNAE  HITERE
BB (CuSON)(FR —EBEALBENEE TS 2-NEX XK
(2-haloanilines)£ﬁi;@\1‘%ﬁﬁ%@E;@l(isothiocyanates)iﬁ_ﬁ'ﬁ%ﬁéﬁ
B F& (tandem reaction) - Ruiya Yao %Aﬁéﬁ%ﬁfﬁkﬂﬁé\&
HOF R 3 B - E B E 6-F KK OE W £ Y
(2-anilino-6-methylbenzothiazole derivatives) > £ 1 41 5 :
— BB TIRBAAVIMALEY 3r (JRED 2-F i E-6-F &
% 3 mE W )(2-anilino-6-methylbenzothiazole) ~ — B & F %
(B (VB f & W 3s (IR ED 2-(4-FF 4 2 % B 2 )-6-F I %
3 mE W ][2-(4-methoxyanilino)-6-methylbenzothiazole] Bl &
—BEHTIHAZX (VDAL ED 3t [JRED 2-(4-E KR & )-6-
EH #® ES vas M
M ][2-(4-chloroanilino)-6-methylbenzothiazole] o

L0

H;C (IV)



1543973
. -
) /(:[ >—N—®—0CH3
. H,C S
: N
IS
S

(0011] SEAMEFL  HREBELAMEY LER
URMEEME DAGGCA—BEERETHS 5N
BHEEEEEAREE C URANFELEY - B

@ o o mERIIEEN EM A 6T RN EW
B HFHEENP-HCV & M (anti-HCV activity) °

(V)

H,C (VI)

[RHEAZE]
% B M B
[0012] MRE > H#E—BHFfHEH ATLHEH-FEEEFT
I EZE2X(DWLEY -
Rl R2
N
. OSSO
H,C S
R4 (1)

REBEEN -—HZLFUEZOBE > HG:

Ry "R, "R:; DR R ZEBILMEENE T ATERRE
s KX C-Ce IEEH -C-Co k& HEEH -
FHEH C-Colr 8 EEEH - BE - BELERRKRE
BEEKAERZ R "R RLUKEKRAEAERES  UEE
Ri-RUKRBEK RABEKBRSEE -

7
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(0013] Z#EHE M@ ITE  FTRHEHE -FEAHANREKB — A
AR EBEEAEZRRA DBV LEN HE  HEBEaFs — B
ETHAZ2HX(AWLED -

R, R,

H,N R,

R, (A)
Ho %R R R UBREBEEHARE®ES
mEBEABERONLEYWHRRENE
BT BRBWLEDHERE

N
L
H,C S

Hrep» X#EHKR Cl Bre I

[0014] EH = TH FZEHARBT -—BHARBEE C H
FRAWEZ2HEKY  EBEeF W EREK RFAE ()
MtEYWHEBFBEN 2 LAEZHNEE -

[0015] X MM@ESTEH  ABZBHREE-—EARBEERER — B
EFHERERE CEAFRIEREBNGE  HESRFHEME
BREN-—WEHAENER FIHALAEXN(DDVLELHEE
—ZE2 Ay BE -

[0016] AFBHMW LAUKRHEEEY  HHEEE &
Z2RUTHFHRAEARETEG MNEX K AE X%
w S A -

% B B9 7 A 2R B

£
H—H

(B)
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[0017) BT EAREE B8 - 54 2 B2 W
2 XFBEE (comprising)BHE B AEFRR - LR
X % “f1 % (comprises) R A — ¥ E W E % -

(0018) ZEmmgafeo  HAHEM — A EHYE L
313 BATE TR A R — B TR R 7S BB E T
BEEZD  BEENOERALBIOER - RABRL
_J&Bﬁ °

(0019) Bk 9 53 44 5 B I % 7 A 3o 080 A9 R B

@ nmpPEHEAEAREAREH B BN A LA %A B

MBS —AEABBETRAI NS B LR R
A5 AR DR R H AR S B A
SO M KB R B B B 6 5 R MR IR

(0020] £ T B8 o % %5 % e B f 00 B & ¢ FE A R
MCUFANHFAKLSY FHABSFHELRBR
R GIHOAM 2B E 6P KK EW N & Y
(2-anilino-6-methylbenzothiazole derivatives) B H i -HCV

® -

(0021] RE ABWRHE—EEH TIAER OB

&
R, R,

N H
\>_N R3
H,C S

Ry (1)

\Y~]
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Ri*R"R; AR Re BRBILMZE B N B T FFr 88k #9 B

& MR -Ci-Ce I EEH - -C-Co G EHEHE -

FHC-CoiEgEEEE HE - BREURKZE

BEEHKRERZ R "R RIUKRITEAKRES  URKE

Ri"RUERBEK R ATRBREAHNERFRAE -

[0022] 40 A& = o fr A B >
B BURE e BEWW ZHNEZHIR -

[0023] 40 =2 1 fr A B9

fii

75 “B X (halogen)” & #5

> fi7 58 “Ci-Cs bt B B E (C-Cs

alkyl group)”E 8§ E B & #£ (straight chain) 3 X # = &

(branched chain moieties)ili H B 1 £ 6 { ik J& F (carbon

atom) < B M B B H K E (saturated
» C1-Co e EHE B » K 5 5
ERS—EEZEEN - BHE EHEARR: BFE Z2E -
NE -ERE-ETE - -ETE - ZH&-T & (sec-butyl) -
= #& - T & (tert-butyl) ~ n- X & -~ B K &
(neopentyl) ECE - E2ECE UK EMNEEZIEEREY
(branched chain isomers)%E - £ A & A — @ & = A & f

hydrocarbon groups) - — f&

EP ’ 592 Cl'Cei%%%%Eﬁ%

=

o

monovalent

ok &

[0024] 0 A 32 Fr A B9 » 17 58 “C1-Co St & 2 & E (C,-Co
alkoxy group)”Eff —EFHEX-ORPWEHE » Hf R°Z —
mERTME Ci-Cehe ZEE - —KME *» Ci-Co
BE G EBETXAERER FEE -Z2&E ERE&E ERE&EE -
ETEE ET&E “BR-TEE ZB-TEE - K&
E EX&EE FHTXREE  EC&EE ECEEZE - X

10
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B —EREEESNDT X C-CHREEHBEFEE -

[0025] WMAXFAHAH MWFE FECI-CeAEEH”
EHE—BHNAUL—FEEN C-CeEHEEB > MaZ Ci-Co it
SHEBEEFE-—WLAAENER EALAFHHW -—FEREER
A
-OCH,Ph X EH & & -

[0026] kB AZH  ZEEFLEAXADDNELEDLHIN
ZFEE EBETRR

o 2.
2.

2 -

2-

2-

(4-
(2,
(3,
-(3,
-BAS-ZHREEFRE)-6-FERXFEK
(2-
_(3-
-(4-
(4-
(3-
_(4
(2-

(4-

B EHE CG-CeIREEEBEZERERE —(HKEAR

REFELE)--FEFHEMW
4-“HEXBEE)CCFEFTHER |
S-T B OE B L )-6- B B RO mE 0k
S-—HEEERE)-6C-FERAER

FHREEFXHE)C-FERHBEW
FEHREEFRKE)-6-FEFHEMXR
FHEEFHKE)C-FEFEHER
R-2-EEEE)CFERFEMR
HEERE)--FREFRFER

-HEERE)-C-HEFHEYR

RE-4BEXFHRE)C-FEFHER S DR
HRE2-REXBRE)CCFEFTHER -

[0027] #kEBAZH  ZFEFCEANNELEDTE
HE@BAEA(free formBE-—HZE LA EXHBEBENR
XA REBEABEHNAEFBAZ2AONALED AT EN

11
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— I7 B8 B ) (stereoisomer) B & B Ll Kk & %K R & 89 % B
S (solvate) Wb AT 7 - B ih > HEHW R ¢ 4t %5 37 8
ERYABEHAYEEREABHNEBTES 2P -

[0028] Bl F M- E2 LA BESWHEERE  HFR
N mEESREUALE  BRAE FRBRURBEE)Z®
o M EE BB (ENE®R - B KB (naleate) - B G B
(tartrate) ~ FH i BS (methanesulfonate) | EE 58 . DL K # H %
HB(EUEEE  RAKBURBKB)ZBE -

[0029] ABAFBE—BEARNE —mEpamwas @
EBRX(DWLEWH HE > HEaES— B8 T4 2=
(MWL E Y

R, R,

H,N R,

R4 (A)
th > EE R R R LUBREBDEHFHEERI LS
Lt EEALSRONLEYFTRAEH EE ®
—BEE T h2XBHLEYHERKE :

N
IS
HsC S

Hoh o XEBERClL Br® 1.
(0030 #kEAZHENWEFAEA(DWLEYRHIEE

NBBEMEEBZE T L AR AF RNA-KFEE RNA RE5H
(RNA-dependent RNA polymerase, RdRp) NS5B Hy B & 5

b

/\

(B)

12
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EEXBE(EHE mRNA DIEREQEWNERER) - At HFHEEDH

KB AZHNWEFSAEZEAXA(DN AL EYRBEN —E2
P2 BETHAREBEERE CEF X -

[0031] A A FHREH —BERARWBE CEFRNE
EHREY EBEEF " WEFAEAMWEFEAZERXDOBVLEY
WECHW —HEE2 LR ETHBEHE -

[0032) 40 A& z& o BT A B9 > “ ¥4 FE (treating)” B¢ “ 5 &
(treatment)” & #§ 78 B§ (preventing) * 3k 4 (reducing) ~ K ¥

@ (alicviating) - 2 % (ameliorating) - 48 # (relieving) -~ = i
# (controlling) — ¥& %5 (disease) B¢ & B¥ (disorder)#y — B %
@ F& K & JK (clinical sign) > DL K & K (lowering) ~ % Ik
(stopping) B #f ¥ (reversing) — I[E /£ | & | F B & @
(condition) B fE AR (symptom) & & E % (severity) By # &
(progression) °

(0033] KB ARFENEEERXYATNARELERE X

Fr B a0 W KR o & W& K — 8 & R F KRB E M

@ (parenterally) OB 8 (orally) 5% /5 & #1 (topically) % % iy B
B EREE  BARRK - E 5 & (injection)[H] 20 » & & &
Jk M ¥ ¥ (sterile aqueous solution)D% 4 8 ¥ (dispersion)] -
B W f K (sterile powder) ~ §E &l (tablet) ~ J7 & (troche) -
R B (pill) ~ BB 2 (capsule) - 4} &8 & &l (external preparation)
DEEUZY -

[0034] {(KIBEABHMWEZ2HKYWALL—FEHRETSI
Frig g 89 BE 4 P 19 3E R BB B & 7€ (parenteral routes) 2K &

13
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£ : B K W & & (intraperitoneal injection) - K T & &
(subcutaneous injection) ~ Bl A K F # (intramuscular
injection) L & #F Ak A ¥ %t (intravenous injection)- 7& Z< &% BH
M—EREERBY S ZEZ2ERYEERBRLRUE RN
BT T ORE R B Ry B -

(0035] kKBABHNWEZHERYITE-—SEEE — %
B EAREYYHRERMCESZ LA BEZHH B
(pharmaceutically acceptable carrier) s i 4 » 5% % & | ] #&
THHEHBTEE —HNEZEZERTIOWRABE - & A
(solvent) ~ #& & ¥& (buffer) + 2L {k &l (emulsifier) + & ¥ Bl
(suspending agent) - 7> fi# % (decomposer) - F§ f& i
(disintegrating agent) ~ 4> & %l (dispersing agent) -~ %5 & %l
(binding agent) - E& J¢ %l (excipient) + %& % Bl (stabilizing
agent) - Z & % (chelating agent) - # B %&| (diluent) -~ B % B
(gelling agent) ~ [5 & Bl (preservative) ~ 8 & %l (wetting
agent) - ¥ ¥ B (lubricant) ~ 0% I§ € 5& % (absorption delaying
agent) ~ g B i (liposome) L R E U YW - EHEEHKBE
ZHEBERRAEREFHLERM I A LW EEE & EH T
i &5 -

[0036] fkizAZH »H ZEZ L TEZTHHEBLEE —
ZENRBHTIABRCEMAPABEE K- 4 H B K (normal
saline) - % B2 % 4% & 4 % ¥ /K (phosphate buffered saline,
PBS) - EWEH W - & F B M /KM B ¥ (aqueous solution
containing alcohol) - IR EMM M &

14
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[0037] AZUKEH - BANRBE R ERE L
B CHFAZHEEN Ay HeEaa NS EELE N — 1
FREMBEHKBR(DNLEYREECHN —H2 L T2
g B8 48 -

[0038] &2 — 5 iE > s AW Ruiya Yao Z A (Ruiya Yao
etal (2013)> A EM)FF BT E 2-(4-F H EHK L K )-6-F &
EHEWR(FEOAERROLEY HUR 2-(4-FE B E)-6-F
HEFH S R ABE O ST 10)% 5 # /7 RNA-K 1§ 2

@ RNARSHE NSSBmRNAEZREW AT MEBBERE R
E 2 EEMN 2-EIEE-6-FEENEW LY T L4
RNA-{KFE Fl RNA R 5 B NS5B B mRNA £IH -

(0039] Wit WEHHE 2-(-FEREEKE)-6-F &
EHBEU 2-GREBRE)CTFEREHERREC MM —
2 rUBSHRERERAR NG — A RKBE C B AL
BLH R o

[0040] A ZH AR —BRARBE - BEXNRESL

@ cscapreEmy sy HESEHLEBBED 2-(4-
FEERBME)6-FHEEHEY  2-4-AELE)6-FEE
HERRECMU - S LTI HEE -

[ 5 )

[0041] AZBHHMUBBRDE BRE2BEXH
WHAXTELHER » H

1l EE T~® X RNA-{KFE A RNA RSB NSSB A Huh
TRIMED TR BEN W 13T LU = % F7 8l 18 5 RNA-

15
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kER RNA REM NSSBHWHEHBEMEET L Hg<*»Eg
™ BENWEBMEAFLEE > p<0.05; IR KRR  EHY
BAHEELE®E » p<0.01;

B 2R —BEHTRESFNE HER Avas fiIlEE LT R
BEMAEY 13 FTLEER G RNA-KFEE RNA K
E8 NSSBHERABERE 0 UK

3ET AvaS I EL AR BENMEY 13 FLURE
BEEEEH RNA-KFEI RNA R &8 NS5B #) mRNA &
HE Hfp KRR FHEHYRBEMFILLE p<0.05; DR «“**>
xox BHEHNBMEFLE®E > p<0.01-

CUvED
B H B 2 B MR

(002] A BB M TEHOE MO KME—SRH - @
R R HEEMAEREEG TREMA - TR E R
T K 5 B B0 H B L 40 TR B -

¥ 1 B
CL003) KBEBEOAELBRMZ ALY T UKE
O R S B T T A -

[0044] I FEZRR 1| Fim > o 2-8-6-F 5 K H mEw
(2-chloro-6-methylbenzothiazole)8 —EH W FTE L 2R A
Fir 78 & #8 B X B9 F BZ (substituted aniline)(HE f R, £ R, &
EEHEMHEANHKEBEALAEM I-ISFTAENER )ERE > &
KA B EHEN 2-(KRINAKK-F K E)-6-F & X H Ew
[2-(substituted-anilino)-6-methylbenzothiazole]( & & %

16
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1-15) -
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T~ NI R G P N Ry

RIERRE 1

95% 7. fE
DNEN BT

‘H,C

R,=R,=R,=H, R;=CH,
R,=R,=CH,, R,=R,=H
R,=R;=H. R,=R,=CH,
R,=R,=R,=H, R,;=OCH,
R,=R;=H, R,=R,=OCH,
R,=H, R,=R;=R,=OCHj,
R,=OCH,Ph, R,=R;=R,=H

R, R,

Z/ 0
S

1-15 Ry

R,=R;=R,=H. R,=OCH.Ph
R,=R,=R,=H, R;=OCH.Ph
R,=R,=R,=H. R,=Cl

R,=Cl, R;=B1, R,=R,=H
R;=R;=R,=H. R,=NO,
R;=R,=R,=H, R;=NO,
R,=OH, R;=NO,, R,=R,=H
R,=OH. R;=COOH, R,=R,=H
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[0045] B ABHNEEAKEZEXA(DZAKXRELED K
ERMN THEHHNERDF -

X1l KBEAZHNEFEALZEAX(NDZREXUELESD

IUPAC 5 %4 R, R, R, R,

NN

2-(A-FEFKE)6-FERX
F I
[2-(4-methylanilino)-6-methy

lbenzothiazole]

2-(2,4- " HEFIFE)-6-H
ERHFmEl
[2-(2,4-dimethylanilino)-6-m
ethylbenzothiazole]

2-(3,5- " HEKIZH)-6-F
ERFEn
[2-(3,5-dimethylanilino)-6-m
ethylbenzothiazole]

2-(A-FEEFHE)-6-FH
4 R . H H OCH; H
[2-(4-methoxyanilino)-6-met

‘ hylbenzothiazole]

_2-(3,5-:Eﬁ%§$ﬂ£%)-6-
5 Eﬁ%zﬁ#,%@ . H OCH; H OCH;
[2-(3,5-dimethoxyanilino)-6-

methylbenzothiazole]

2'(3’435'5 qa %%%Big)'6'

B 3K FF mE
6| I H OCH, | OCH, | OCH,

[2-(3,4,5-trimethoxyanilino)-
6-methylbenzothiazole]

22K K E)-6-F
7 OCH,Ph H
55 3 2 H H
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[2-(2-benzyloxyanilino)-6-me
thylbenzothiazole]
2-3-FHAEFILE)-6-F

8 it . H OCH,Ph H
[2-(3-benzyloxyanilino)-6-me
thylbenzothiazole]
2-A-FHEHEFKE)-6-F

9 EEFEE . H H OCH,Ph
[2-(4-benzyloxyanilino)-6-me
thylbenzothiazole]
2-(4-BAFEMEE)-6-HEFH

10 i . H H Cl
[2-(4-chloroanilino)-6-methyl
benzothiazole]
2-(4-R-2-B K E)-6-F &

11 TR . Cl H Br
[2-(4-bromo-2-chloroanilino)
-6-methylbenzothiazole]
2-G-EFKEE)-6-FER

12 #U%u%_ . H NO, H
[2-(3-nitroanilino)-6-methylb
enzothiazole]
2-(4- T K )-6-F HE

13 #ugugé' . H H NO,
[2-(4-nitroanilino)-6-methylb
enzothiazole]
2-(2-RE-4-TBEF K E)-6-

14 FEETER _ . OH H NO,
[2-(2-hydroxy-4-nitroanilino)
-6-methylbenzothiazole]
2-(4-ZE-2-REFE)-6-

15 FREEFEY ) OH H COOH
[2-(4-carboxyl-2-hydroxyanil
ino)-6-methylbenzothiazole]
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—BREFESF -

[0046] — #& & % /& /& #7 ¥& (thin layer chromatography,
TLC) # B {# A DC-fertig folien ALUGRM® Xtra SIL
G/UV254 [ §7T & (MACHEREY-NAGEL GmbH & Co. KG)
M > LHFEBRFEH— UVEHQS4am)THEHA -

[0047) % B % # B # ¥ (silica gel column
chromatography)& fff /| Ultrapure Neutral SiliaFlash® Silica
gel (60-200 pm)(SiliCycle){F £ [& #H (solid phase)ifi LA IE T

@ i (n-hexane)/Z B Z B (ethyl acetate, EtOAc)(3 : 1){E 5 %
£ ¥ (eluent) il # ¥4 1T °

[0048] M THEHEHEAFTHAERNEB/BALEYH B E
(melting point) & # 5 — Mel-Temp 11 45 25 | £ 28 (Mel-Temp
Il melting point apparatus)(EE R EZRFR Q5 )M #& & # -

[0049] IR X EZHF A — F 17 F & AL 4 R X L &
(Fourier Transform Infrared Spectrometer, FT-IR)(Perkin
Elmer System-2000, Perkin Elmer)ffi # 4 ¥ -

@  [0050] 'H-NMR LB '’C-NMR £ 5B — IR
3¢ 82 4% (nuclear magnetic resonance spectrometer)(Mercury
Plus-400, Agilent)Tfi # & # - Bl 6 (LA ppm B BE A7 )ZK X R B9
'H-NMR Lk '""C-NMR W 2/ % 2 5 53l A CDCI;
(6=7.24 ppm)LL & CDCl; (6=77.23 ppm)fE & — P & £ %#
(internal standard) * {2 & # 2 (coupling constant)E& L J
(ML Hz B BEfI)RET -

[0051) & F f& % & 2 (electron impact mass
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spectrometry, EIMS) Ll & & T & % & # 17 & 3L (electron
impact high-resolution mass spectrometry, EI-HRMS)& {if H
— & #& ff B 5 % (high-resolution mass spectrometry,
HRMS)(SHIMADZU QP2010, Thermo Finnigan) i #% {& 3 -
ERM 1. 2-(4- F HE X B E )-6- H E X H mHE W
[2-(4-methylanilino)-6-methylbenzothiazole](
k&M 1)
[0052) & 2- & -6- BH K XK H g m
" (2-chloro-6-methylbenzothiazole)(183 mg » B E 8 Aldrich)
LA R 4-F B 2K % (4-methylaniline)(107 mg > BB N TCDHHK
ME I5%ZEGBOmL)F > FIEKBEESYWE 90C T # 70
BREREER 100K EEBNAEFLUEE BT & K HE
NEREGEERTK & BREWWAEEE > &MET
OB B RBBRBE - BEHE OS50 L B Z & F I
(dichloromethane) A & 50 pLBY 7K I A £ BT B BB 5B 88 ¥
WETEDNER 1 N - 2% RE_SFRBLEHAW
BEMNEBNE(ECHK/ZBZE=3: DFLUHML mHEIE
M—BEEERBNEEALEY 1 (218 mg E X 86%) -

BRELESHRARSHERT -
[0053] Mp : 160-162°C - IR (KBr): v=3438 (NH), 2080

o

(C=C), 1627 (C=C), 1450 (C=C) cm'' > '"H NMR (400 MHz,
CDCl;) : 6=2.35 (s, 6H, CH3), 2.39 (s, 3H, CH,), 7.09 (dd,
J=1.2, 8.0 Hz, 1H, ArH), 7.19 (d, J = 8.0 Hz, 2H, ArH), 7.35

(d, J =8.0 Hz, 2H, ArH), 7.38 (d, J = 8.0 Hz, 1H, ArH), 7.39
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(d, J=1.2 Hz, 1H, ArH), 9.42 (bs, 1H, NH) - '*C NMR (100
MHz, CDCl;) : 6=20.9 (CH;), 21.2 (CH3), 118.6 (CH), 120.8
(CH), 121.0 (CH), 127.2 (CH), 129.8 (C), 130.0 (CH), 131.8
(C), 134.2 (C), 137.6 (C), 149.2 (C), 165.3 (C) - EIMS : m/z
254 [M*], 238, 212, 194, 148, 126, 121, 77, 65 - B K
C,sH,4sN,S # EI-HRMS =t & f# : 254.0878 ; 3% B fi
254.0878 B FA CisH (N, S 4Ts+ B fE: C, 70.83; H, 5.55;
N, 11.01 ; Z3HE {E : C, 70.80; H, 5.57; N, 11.01 -
@ 2B 2 2-Q4-Z F EE K E)6-F HE K Hm@Ew
[2-(2,4-dimethylanilino)-6-methylbenzothiazol
el]((k &% 2)

[0054] 2-(2,4-— R E XK E)-6c-FEFEHER(LEDY
DXBLEERBLEEXA | PRANBRFEEFMHE R
B TATREAZEER  EHH 121 mg # 2,4-Z B E F &
(2,4-dimethylaniline)(B B ® TCDHX B R 4-FEXK L H
£ OCTHETMBERER 3/ K - EELGYW2LESHY

@ i (EoR/ZRIE=3: DEMLT AN — K%
@ [EfE (214 mg > E X 80%) -
BELSYHRIBPEEE

[0055] Mp : 178-180°C - IR (KBr) : v=3448 (NH), 2071
(C=C), 1628 (C=C), 1455 (C=C) cm™' - 'H NMR (400 MHz,
CDCl;) : 6=2.30 (s, 3H, CH3), 2.35 (s, 3H, CH;), 2.38 (s, 3H,
CH;), 7.07-7.11 (m, 3H, ArH), 7.35-7.37 (m, 2H, ArH), 7.46
(d, J=8.0 Hz, 1H, ArH), 7.85 (bs, 1H, NH) - '*C NMR (100
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MHz, CDCl;) : 6=17.8 (CH3), 21.0 (CH3), 21.2 (CH3), 118.6
(CH), 120.8 (CH), 124.4 (CH), 127.2 (CH), 127.8 (CH),
130.4 (C), 131.7 (C), 131.9 (CH), 132.4 (C), 135.6 (C),
136.2 (C), 149.7 (C), 166.6 (C) - EIMS : m/z 268 [M*], 253,
235, 220, 208, 193, 162, 131, 107, 77, 51 - B Ci1sH sN,S
) EI-HRMS S+ & {8 : 268.1034 ; ZHE © 268.1034 - B K
CieHi¢N,S By S #7E- & fE : C, 71.61; H, 6.01; N, 10.44 ;
I ME : C, 71.78; H, 6.00; N, 10.45 -
ARH 3 2-C5-Z FE X E)e-F EEH YR @
[2-(3,5-dimethylanilino)-6-methylbenzothiazol
el(k &9 3)

[0056] 2-(3,5-— HF E XK HE)-6c-FEXHEBR(LEY
WDWWKBLEREKBLIE SRS 1 AN EBEAEREFMKH
B O FRACEEN FEMH 121 mg 8 3,5-Z HE XK
(3,5-dimethylaniline) (B B A Alfa Aesar)Z K B 4-F E X
o I HTE 90C TETMBERER 10/ K -HELEY
SERMWBERBME(ESE/ZBZE=3: HYgmirmes @
M—EBEEE (4] mgo E X 85%) -
BELEYBRARER

[0057] Mp : 142-144°C - IR (KBr): v=3439 (NH), 2900
(CH), 2077 (C=C), 1630(C=C), 1466 (C=C) cm™' - '"H NMR
(400 MHz, CDCl;): 6=2.33 (s, 6H, CH3x2), 2.40 (s, 3H, CH3),
6.79 (t, J = 0.8 Hz, 1H, ArH), 7.08 (d, J = 0.8 Hz, 2H, ArH),

7.11 (dd, J =1.2, 8.4 Hz, 1H, ArH), 7.41 (d, J =1.2 Hz, 1H,
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ArH), 7.45 (d, J = 8.4 Hz, 1H, ArH), 9.00 (bs, 1H, NH) - '°C
NMR (100 MHz, CDCl;) : §=21.3 (CH;), 21.4 (CHj), 117.9
(CH), 118.8 (CH), 120.6 (CH), 127.2 (CH), 129.9 (C), 132.0
(C), 139.3 (C), 139.9 (C), 149.1 (C), 164.4 (C) - EIMS : m/z
268 [M™], 267, 253, 252, 226, 133, 91, 77 - B C,¢H,sN,S
By EI-HRMS :H E {E @ 268.1034 ; ZFIH{E : 268.1034 - B B
CisHis NS> HE+EE - C, 71.61; H, 6.01; N, 10.44 ; =%
IW{E : C, 71.74; H, 5.97; N, 10.47 -

@ R4 2-4-F K K E B E)e6-F OE K F @ W
[2-(4-methoxyanilino)-6-methylbenzothiazole]
(k& 9

[0058] 2-(4-FBEHEERE)-6-FEEHER (LEY 4)
AR RBLEARS | PAANBREREFTI RS
FEZEER  EH 123 mg M 4-F & E E K
(4-methoxyaniline)(B§ B 7 TCI)ZR B {t 4- B HL % i 36 A 7
VC THFMBEBRIER 8 NI - BELESY s EHWE

@ siuprr(Eckh/zBZE-3 HDEMATEN —Laa

B B8 (248 mg &K 92%) -
BECSYRIBZ R

[0059] Mp - 154-156°C - IR (KBr) : v=3444 (NH), 2066
(C=C), 1636 (C=C), 1511(C=C), 1455 (C=C) cm™' » '"H NMR
(400 MHz, CDCl3): 6=2.38 (s, 3H, CH3;), 2.83 (s, 3H, OCH;),
6.94 (d, J= 8.8 Hz, 2H, ArH), 7.08 (dd, J = 1.2, 8.4 Hz, 1H,

AtH), 7.34 (d, J = 8.4 Hz, 1H, ArH), 7.37 (d, J = 1.2 Hz, 1H,
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ArH), 7.39 (d, J = 8.8 Hz, 2H, ArH), 9.18 (bs, 1H, NH) - '*’C
NMR (100 MHz, CDCls) : 6=21.2 (CHj), 55.5 (CH3), 114.7
(CH), 118.4 (CH), 120.8 (CH), 123.9 (CH), 127.2 (CH),
129.8 (C), 131.7 (C), 133.2 (C), 149.5 (C), 157.2 (C), 166.4
(C)- EIMS : m/z 270 [M*], 255, 229, 227, 200, 168, 121, 104,
77 B HY CisH14N,0S # EI-HRMS =+ E {H : 270.0827 ; ¢ I
fE :270.0830° B C,sH 4, N,OS 41t E (@ : C, 66.64; H,
5.22; N, 10.36 ; 33 {8 : C, 66.78; H, 5.31; N, 10.30 -
EHRM S 2-C35-Z H & E X K E)C-RF E X H BEX®
[2-(3,5-dimethoxyanilino)-6-methylbenzothiaz
ole]((b &% 5)

[0060] 2-3,5-—H EEFXKEE)-6-FEFHEMW (LS
W SYKBLEMKBE TE ARG 1 ATl Ay EREFm R
B AEACEER CEMHA 153 mg B 3,5-Z H G HE XK
(3,5-dimethoxyaniline)(# B /* Lancaster)zR & X 4-H & ¥
Bz A BAE 90C TEMTMBABERER 8 /N - EELEY
SEBAWBEREBENME(ECK/ZBZE=3: HFEMALTHE
m— 5, E (276 mg o &K 92%) -
BEELEYRABER

[0061] Mp : 127-129°C < IR (KBr) : v=3349 (NH), 2941
(CH), 2351 (C=C), 1594(C=C), 1463 (C=C) cm '+ '"H NMR
(400 MHz, CDCl;) : 6=2.41 (s, 3H, CHj;), 3.77 (s, 6H,
OCH;x2), 6.25 (t, J = 2.4 Hz, 1H, ArH), 6.64 (d, J = 2.4 Hz,

2H, ArH), 7.13 (dd, J = 1.6, 8.4 Hz, 1H, ArH), 7.43 (d, J =
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1.6 Hz, 1H, ArH), 7.49 (d, J = 8.4 Hz, 1H, ArH), 9.31 (bs,
1H, NH) - '>C NMR (100 MHz, CDCl;) : §=21.3 (CH3), 55.4
(CHj), 96.2 (CH), 98.0 (CH), 118.8 (CH), 120.9 (CH), 127.3
(CH), 129.9 (C), 132.2 (C), 141.8 (C), 148.7 (C), 161.5 (2C),
163.9 (C)> EIMS: m/z 300 [M*], 285, 271, 242, 214, 200, 150,
138, 121, 107, 77 - B Ci6H,sN,0,S B EI-HRMS =t & {# :
300.0932 : ZEHE {E : 300.0930 - B Ci6H,sN,0,S By 5> #7 Ef
E{H:C,63.98; H,5.37;, N,9.33; ZHEME: C,63.95;H,5.39;
® n 031
ERB 6. 2-CAS5-=Z=HEEXHE)C-FEEHBER
[2-(3,4,5-trimethoxyanilino)-6-methylbenzothi
azole](fk &% 6)

[0062] 2-(34,5-ZFH & EEXEHKE)-FEEXHER (1L
B eoORBLEKRKBELLEAHRS | PRAKEFRERFMRK
BE > ARAZEER  HH 183 mg i 3,4 5-ZFHEAE XK
(3,4,5-trimethoxyaniline) (& B /® Lancaster)Z R & 4-F E

® Ko WHE OCTHITMALERKER 8/ 8 - ZBELS
MO EBEWRBERBINE(ECK/ZBZE=3: HEMLM
EM—®REBRBEB(G14 mg> E X 95%) -
EELECHHEANRIER

[0063] Mp : 204-206°C - IR (KBr) : v=3301 (NH), 2928
(CH), 2356 (C=C), 1612 (C=C), 1541 (C=C), 1505 (C=C),
1450 (C=C)cm '+ '"H NMR (400 MHz, CDCl;): 6=2.41 (s, 3H,

CH,), 3.83 (s, 6H, OCH;x2), 3.86 (s, 3H, OCH;), 6.71 (s, 2H,
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ArH), 7.12 (dd, J = 1.2, 8.4 Hz, 1H, ArH), 7.43 (d, J = 1.2
Hz, 1H, ArH), 7.44 (d, J = 8.4 Hz, 1H, ArH), 9.61 (bs, 1H,
NH) - '’C NMR (100 MHz, CDCls3) : 6=21.2 (CH,), 56.1
(2xOCH3), 61.0 (OCH;), 98.3 (CH), 118.7 (CH), 120.9 (CH),
127.3 (CH), 129.7 (C), 132.2 (C), 134.8 (C), 136.3 (C),
148.9 (C), 153.8 (2C), 164.9 (C) - EIMS : m/z 330 [M*], 315,
287, 272, 257, 229, 201, 191, 150, 138, 93, 77, 45 - B R
C,,H,sN,05S # EI-HRMS =} & {& : 330.1038 ; 5% ¥ & :
330.1039 - B Ci,HsN,0:8 B3 475t & & : C, 61.80; H, @
549; N, 8.48 ; Z B {H : C, 61.83; H, 5.51; N, 8.48 o
ERH 7. 2-2-F B & E X B E )-6-F K X oEM
[2-(2-benzyloxyanilino)-6-methylbenzothiazol
ellbk &Y 7)

[0064] 2-2-FHEEEHKE)CCFEXHEBR(LEWY
NABLRRKBLEERG | PRANEEREFMHE R
BT RAZZEER - HEH 199 mg 9 2-FH & E X &
(2-benzyloxyaniline) (B B 1 Acros) K& 4-FE %k 1 @
BEIOC THEITMABERER 16 /NF-ZELEW 7#EH
WBEREBEWNER(ECK/ZBZE=3: H)EMimE W — B
BHRE (218 mg E X 63%) -

BELEYHRIBEHER

[0065] IR (KBr): v=3411 (NH), 2069 (C=C), 1637 (C=C),

1542 (C=C), 1457 (C=C) cm™' - '"H NMR (400 MHz, CDCl;) :

6=2.41 (s, 3H, CH3), 5.13 (s, 2H, CH;), 6.95-7.07 (m, 3H,
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ArH), 7.15 (dd, J=1.6, 8.0 Hz, 1H, ArH), 7.33-7.43 (m, 6H,
ArH), 7.56 (d, J = 8.0 Hz, 1H, ArH), 7.73 (bs, 1H, NH), 8.28
(dd, J = 1.6, 8.0 Hz, 1H, ArH) - '°C NMR (100 MHz,
CDCl;) : 6=21.3 (CH;), 70.9 (CH,), 111.8 (CH), 117.7 (CH),
119.5 (CH), 120.7 (CH), 121.5 (CH), 122.6 (CH), 127.3 (CH),

128.3 (CH), 128.7 (CH), 129.8 (C), 130.4 (C), 132.4 (C),
136.2 (C), 146.9 (C), 149.8 (C), 161.3 (C) » EIMS : m/z 346
[M*], 313, 277, 165, 268, 255, 238, 197, 181, 163, 90, 84
@ 5% C. HyN,05 # EI-HRMS 5 & 8 © 346.1140 : % 8 {# :
346.1141 B 1 C, H,sN,OS B 4> #7 5 & fE: C, 72.80; H, 5.24;
N, 8.09; ZH{E : C, 72.67; H, 5.29; N, 8.14 »
EERM S8 2--FR A EXEE)G-FEXH EMX
[2-(3-benzyloxyanilino)-6-methylbenzothiazol
ellb &% 8)
[0066] 2-B3-FHFEEFXRE)CRFEEXHERUEY
BYRXBLERBLEGEKA 1| FRMYEFRERFMmMER
@ FEEAER:HEH 19 mg B 3EFEEEEE
(3-benzyloxyaniline)(8 BH ¥ Acros) KRB R 4-F EF & - I
BEIOCTETNMBERERN 10/ N -EELEY 8FF H
WBEHEEBHMER(ECK/ZBZE=3: HEMAmAE a0 — 2
B & [E# (270 mg » EE 78%) -
BELEYHRINB EET
[0067] Mp : 121-123°C - IR (KBr) : v=3467 (NH), 2076

(C=C), 1614 (C=C), 1491 (C=C), 1460 (C=C) cm™' - '"H NMR
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(400 MHz, CDCl;) : 6=2.39 (s, 3H, CH3), 5.01 (s, 2H, CH,),

6.74 (dd, J =2.4, 8.0 Hz, 1H, ArH), 7.01 (dd, J = 2.4, 8.0 Hz,

1H, ArH), 7.11 (dd, J = 1.2, 8.0 Hz, 1H, ArH), 7.13 (t, J =

2.4 Hz, 1H, ArH), 7.25 (t, J = 8.0 Hz, 1H, ArH), 7.30 - 7.42

(m, 6H, ArH), 7.48 (d, J = 8.0 Hz, 1H, ArH), 9.45 (bs, 1H,

NH)- '*C NMR (100 MHz, CDCl;): §=21.2 (CH3), 70.0 (CH,),

106.3 (CH), 110.6 (CH), 112.2 (CH), 118.9 (CH), 120.8 (CH),

127.3 (CH), 127.4 (CH), 127.9 (CH), 128.5 (CH), 129.9 (C),

130.2 (CH), 132.2 (C), 136.7 (C), 141.3 (C), 148.9 (C), o

160.0 (C), 164.0 (C)-EIMS: m/z 346 [M"], 317, 313, 255, 238,

227,209, 200, 164, 121, 107, 91, 77, 65 - B C, H,gN,0S

B EI-HRMS 5T E fE : 346.1140; IR {E  346.1137 - B

C, HisN, OS> st &EE - C, 72.80; H, 5.24; N, 8.09 ;

IH{E + C, 72.72; H, 5.26; N, 8.08 -

A9 2-4-F R & E XK E)6-BF B X H @M
[2-(4-benzyloxyanilino)-6-methylbenzothiazol
el &Y 9) ®

[0068] 2-(4-FHEEEKE)C-FEFHER(LEGY

NRKRELEZREKELEE R 1 ke EERFMmHKH

T AEZIEER - EH 199 mg  4-FRBAEEXK

(4-benzyloxyaniline) (8 H ¥ Alfa Aesar)Z K F { 4-BH E X

Bz - U HFE 90C TETMAERER 10/ N - EELEY

VHERHWEBEEREBNE(ECK/ZBZE=3: DEMLmME

me B e E (284 mg - E X 82%) -
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BEELtSYHIB EE

[0069] Mp : 188-190°C - IR (KBr) : v=3440 (NH), 2363
(C=C), 1621 (C=C), 1577 (C=C), 1507 (C=C), 1457 (C=C)
cm™' - '"H NMR (400 MHz, CDCl;) : 6=2.40 (s, 3H, CH3), 5.08
(s, 2H, CH,), 7.01 (d, J = 8.8 Hz, 2H, ArH), 7.11 (dd, J = 1.6,
8.4 Hz, 1H, ArH), 7.32 - 7.46 (m, 9H, ArH) - '°C NMR (100
MHz, CDCl3) : 6=21.3 (CH;), 70.4 (CH,), 115.8 (CH), 118.8
(CH), 120.8 (CH), 123.3 (CH), 127.3 (CH), 127.5 (CH),

@ 1250 (CH), 128.6 (CH), 130.2 (C), 131.9 (C), 133.2 (C),
136.8 (C), 149.7 (C), 156.2 (C), 165.2 (C) » EIMS : m/z 346

[M+], 255,227,200, 168, 148, 121, 91, 65 B }¥ C,1H,;3N,0S
B EI-HRMS St B (& @ 346.1140; 2 IH{E : 346.1141 - B
C, HsN, OSSO HE+TEME + C, 72.80; H, 5.24; N, 8.09 ; =
IHfE : C, 72.54; H, 5.29; N, 8.06 -
SRB10.2-(4- B E B O£ )6 B OE K G o@m w
[2-(4-chloroanilino)-6-methylbenzothiazole](
® & w 10)

[0070] 2-(4-LEBE)6-FEEHER (LAY 100Kk
BLERE LEAMS | PHANRERFTERSE > R
Rz @R - M 127 mg # 4-% % B (4-chloroaniline) (F
g TCHRB R 4-FEE B - a6 B 7 90°C T £ 17 i 858
BE 1306 - EELSY 10 EHBBEERBKE(ES K
IZ B Z B =3 )i AL A — B % B (206 mg - EE

175%)
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BELSYHEARER

[0071] Mp : 198-200°C - IR (KBr): v=3405 (NH), 2967
(CH), 1758 (C=C), 1602(C=C), 1543 (C=C), 1447 (C=C),
806(C-Cl) cm™' = '"H NMR (400 MHz, DMSO-dg) : 6=2.37 (s,
3H, CHs3), 7.15 (d, J = 8.0 Hz, 1H, ArH), 7.42 (d, J = 8.8 Hz,
2H, ArH), 7.51 (dd, J = 8.0 Hz, 1H, ArH), 7.62 (s, 1H, ArH),
7.82 (d, J = 8.8 Hz, 2H, ArH), 10.54 (bs, 1H, NH) - '*C NMR
(100 MHz, DMSO-ds): 6=20.8 (CH;), 119.0 (CH), 119.0 (CH),
120.9 (CH), 125.2 (C), 127.0 (CH), 128.8 (CH), 130.0 (¢), @
131.8 (C), 139.6 (C), 149.8 (C), 160.5 (C) » EIMS : m/z 276
[M*+2], 274 (M%), 238, 212, 136, 120, 110, 76 - B R
C,4H,,CIN,S # EI-HRMS 5+ & { : 274.0331 ; 3 3 (& :
274.0328 - B> C14H,CIN,S WO EEE : C, 61.20; H,
4.04; N, 10.20; B : C, 61.24; H, 4.09; N, 10.18 -
ERA 11.2-(4- &R 2-K X E)-6-F E X H @& W

[2-(4-bromo-2-chloroaniline)-6-methylbenzoth
iazole](iL & 9 11) @

(0072 2-(4-8 -2- B XK E)-6-FEXHER (LEDY
INKBERERBLESRG 1 FATdAgRFERERFMmH R
T AEZIEER - EHMH 206 mg B 4-R -2-8 F &
(4-bromo-2-chloroaniline) (8 BE X ACROS)ZK BH R 4-F E X
g M HEE 90OC TEMTMBEBRER 15 /N - ZELED
NNERYBEREBWER(ECK/ZBZE=3: )FEMiLmME
n—3 8 & EE (246 mg E X 70%) -
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BEELESYHRIFPHER

[0073) Mp : 176-178°C » IR (KBr) : v=3437 (NH), 2352
(C=C), 1639 (C=C), 1520 (C=C), 1464 (C=C), 819 (C-Cl),
545 (C-Br) cm™ '« '"H NMR (400 MHz, CDCl3): §=2.43 (s, 3H,
CH;), 7.19 (dd, J = 1.2, 8.4 Hz, 1H, ArH), 7.44 (dd, J = 2.0,
8.8 Hz, 1H, ArH), 7.47 (d, J = 1.2 Hz, 1H, ArH), 7.54 (d, J =

2.0 Hz, 1H, ArH), 7.60 (d, J = 8.4 Hz, 1H, ArH), 8.44 (d, J =

-

8.8 Hz, 1H, ArH)> '>C NMR (100 MHz, CDCl;3): §=21.4 (CH;)

@ 1145 (Cc), 120.1 (CH), 120.5 (CH), 120.8 (CH), 122.5 (C),
127.6 (CH), 130.5 (C), 130.9 (CH), 131.6 (CH), 133.3 (C),
135.7 (C), 149.5 (C), 160.2 (C) > EIMS : m/z 355 [M"+4], 353
[M*+2], 351 [M*], 319, 317, 272, 238, 205, 180, 136, 118,
110, 77, 51 - B C,14H,(BrCIN,S # EI-HRMS it E {E
351.9437 ; I fE : 351.9433 « B Y C14H,oBrCIN,S 8y 53 #f
St & ({H : C,47.54; H, 2.85; N, 7.92; S B {E : C, 47.45; H,
2.96; N, 7.90 -

@ cmp12.2-6- 1 % X B E )6 F OE K M OE W

[2-(3-nitroanilino)-6-methylbenzothiazole]( {k
&Y 12)

[0074] 2-3-TBE XK E)-6-FEFHER(KED 12)
ABLEARBLEHERS | PAANBFEFMERSTS
T A Z®EERK © E A 138 mg B 3-8 E F K
(3-nitroaniline) (BB B TCHRE X 4-BEEF - 3 B £ 90
CTHEITMABERER 14 /K - BELEY 12 FHEVE

33



1543973

EREBWNWE(ECR/ZBEBZE=3: )#EMitmEBEN —FEEH
B (208 mg > E X 73%) -
BEALSYRIBER

[0075] Mp : 195-197°C » IR (KBr): v=3443 (NH), 2083
(C=C), 1636 (C=C), 1531 (NO;), 1460 (C=C), 1340 (NO,)
cm™' » '"H NMR (400 MHz, acetone-ds) : 6=2.40 (s, 3H, CH;),
7.21 (d, J = 8.4 Hz, 1H, ArH), 7.59- 7.63 (m, 3H, ArH),
7.87 (dd, J = 1.2, 8.4 Hz, 1H, ArH), 8.13 (dd, J = 2.0, 8.4 Hz,
1H, ArH), 8.98 (d, J = 2.0 Hz, 1H, ArH), 9.91 (bs, 1H, @
NH) - 'C NMR (100 MHz, acetone-dg) : 6=21.9 (CH;), 113.5
(CH), 117.8 (CH), 121.3 (CH), 122.3 (CH), 124.9 (CH),
128.8 (CH), 131.5 (CH), 132.1 (C), 134.4 (C), 143.6 (C),
150.4 (C), 151.6 (C), 161.9 (C) » EIMS : m/z 285 [M*], 268,
238,224,212, 205, 180, 168, 121, 77, 63« B 8 C,.H, N;0,S
#) EI-HRMS 5f E & : 285.0572 : BB {H : 285.0573 - F R
C.sH, N;O,S B9 DT - & {E : C, 58.93; H, 3.89; N, 14.73 ;
B fE : C, 58.98; H, 3.93; N, 14.65 @
ERH 13.2-4- 18 E ¥ B E )o6- BH E FE H B B

[2-(4-nitroanilino)-6-methylbenzothiazole]( {k
&Y 13)

[0076] 2-(4-TEEFHKE)6-FEEHER U EYW 13)
RELRKBLEEHRA 1| PARAENEFREFMHEHE
AR EEKR - F A 138 mg B 4-1 E X IF
(4-nitroaniline)(BEH N TCHEXKBHR 4-FEF > it B 7 90
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CTHEITNMABAEHRER 14 /K - - EELEY 13 FHVWE
ERBINE(ECKR/ZCEBZIE=3: HEMAMEN —F & H
B2 (211 mg > E X 74%) -

BEELSYRIARE EER :

[0077) Mp : 264-266°C - IR (KBr) : v=3441 (NH), 2082
(C=C), 1637 (C=C), 1538(C=C), 1481 (C=C) cm™' - '"H NMR
(400 MHz, DMSO-d4): 6=2.39 (S, 3H, CH;), 7.21 (dd, J = 1.6,
8.4 Hz, 1H, ArH), 7.60 (d, J = 8.4 Hz, 1H, ArH), 7.69 (d, J =
1.6 Hz, 1H, ArH), 7.99 (d, J = 9.2 Hz, 1H, ArH), 8.27 (d, J =
9.2 Hz, 1H, ArH), 11.16 (bs, 1H, NH) - '°C NMR (100 MHz,
DMSO-dg) : 6=20.9 (CH;), 117.0 (CH), 119.7 (CH), 121.2
(CH), 125.5 (CH), 127.4 (CH), 130.4 (C), 132.7 (C), 140.8
(C), 146.5 (C), 149.4 (C), 159.9 (C) - EIMS : m/z 285 [M"],
255, 238, 224, 212, 180, 168, 148, 121, 77, 63 - B H
C,4H;1N;O,S # EI-HRMS 5t & {# : 285.0572 ; I {@
285.0571 « B C14H,1N;0,S A 4T s+ & fE : C, 58.93; H,
3.89; N, 14.73 ; 3 B {8 : C, 58.78; H, 3.88; N, 14.57 -
ERF 14.2-Q- B E4-BEXHEE)C-RFEEXHER

[2-(2-hydroxy-4-nitroanilino)-6-methylbenzot
hiazolel (4t & ¥ 14)

[0078] 2-(2-RRE -4-T8 E F R & )-6-F B ¥ 3 & % (&
EMINABLEREERB LEE/AG | FRAERBREREFIMK
HE  TRZEER  #H 154 mg 9y 2-RE-4-BEERK
(2-hydroxy-4-nitroaniline) (B B A Aldrich)Z & £ 4-B &£ ¥
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fe - 36 HFE 90C TETMBERER 16 /N - ZEELEY
14 FEHVBEREEBWE(ECHK/ZBEIE=3: DFEMLM
B —®H @ E#E (205 mg ER 68%) -

EBELAWRABTEE
[0079] Mp: 247-249°C- IR (KBr): v=3438 (NH and OH),

2075 (C=C), 1633(C=C), 1517 (NO,), 1326 (NO,) cm ' - 'H
NMR (400 MHz, acetone-dg) - 6=2.41 (s, 3H, CH3), 7.23 (dd,
J=1.6, 8.4 Hz, 1H, ArH), 7.61 (d, J = 1.6 Hz, 1H, ArH),
7.62 (d,J =28.4 Hz, 1H, ArH), 7.78 (d, /= 2.4 Hz, 1H, ArH),
7.88 (dd, J =2.4,9.2 Hz, 1H, ArH), 8.86 (d, J =9.2 Hz, 1H,
ArH), 9.55 (bs, 1H, NH), 10.19 (bs, 1H, OH) - 'C NMR (100
MHz, acetone-ds) - 6=22.0 (CH,), 110.8 (CH), 117.9 (CH),
118.9 (CH), 121.4 (CH), 122.3 (CH), 128.8 (CH), 132.7 (C),
134.6 (C), 137.2 (C), 143.3 (C), 146.8 (C), 151.1 (C), 162.0
(C) > EIMS : m/z 301 [M"], 284,255, 238, 226, 148, 137, 84,
70 - B Ci14H;1N;O3S By EI-HRMS 3+ & {# : 301.0521 ; ¥
IRME ' 301.0523 - R/ C14sH; N3O03S - 0.15 H,O 9 W E+ &
B : C,55.29; H,3.75; N, 13.82; ZH{E : C, 55.04; H, 3.80;
N, 13.51 -
ERM15.2-4-RE-2-BEXHE)6-F & X HEm®W
[2-(4-carboxyl-2-hydroxyanilino)-6-methylben
zothiazole](4b &% 15)
[0080] 2-(4-%2 E -2- R E X H)-6-F & F H M ({
EMISRELRZRBE LESKA | Hl e RIERERFMHE

36

S



1543973

BB ARICEERN #HA 153 mg iy 4-RE-2-BREFK
(4-carboxyl-2-hydroxyaniline)(# H /¥ Lancaster)?K & {{ 4-
BREXERK  AEEIOC TETMBAERER 16 /N - &
e 15 FEHVWEBERTBNE(ECK/ZB LE=3 1 1)
MAMBHN —HBEEBE(195 mg> EXR 65%) -
BEELtSYRIFBZ EE

[0081] Mp:292-294°C- IR (KBr): v=3435 (NH and OH),
2923 (CH), 2369 (C=C), 1690(COOH), 1581 (C=C), 1434
(C=C) cm™' - '"H NMR (400 MHz, DMSO-d4) : §=2.37 (s, 3H,
CH,), 7.16 (‘dd, J=1.2,8.4Hz, 1H, ArH), 7.49 (dd, J =2.0,
8.4 Hz, 1H, ArH), 7.51 (d, J = 8.4 Hz, 1H, ArH), 7.52 (d, J =
2.0 Hz, 1H, ArH), 7.64 (d, J = 1.2 Hz, 1H, ArH), 8.50 (d, J =
8.4 Hz, 1H, ArH), 10.35 (bs, 1H, NH) - '°C NMR (100 MHz,
DMSO-d4) : 6=20.9 (CH;), 115.4 (CH), 118.5 (CH), 118.8
(CH), 121.1 (CH), 121.2 (CH), 124.8 (C), 127.1 (CH), 130.0
(C), 132.1 (C), 132.4 (C), 146.2 (C), 147.9 (C), 161.6 (C),
167.1 (C)- EIMS: m/z 300 [M"], 283,278, 256, 239, 163, 137,

92 - B C,sH,,N,05S # EI-HRMS & {# : 300.0569 ;
B {E : 300.0566 « B CisH,2N,03S - 0.15 H,O0 8y 4> #f 5+ &
ff : C,59.44; H, 4.09; N, 9.24; B {H : C, 59.24; H, 4.03;
N, 9.16 -
85 7 % i 4 (Pharmacological Examples) :

[0082] B THREAFHANALEY 1-ISWEYENE > T
B o T AT -
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—REBTH
1. HCV. Xx # K # - # ® B M KB &% (HCV
subgenomic-replicon cell line)(7R Bl Ava 5 # fE #k )L &

A %8 BF & #f ¥ # (human hepatoma cell line) (75 Bl Huh 7

O YOI -

(0083 ZE THWEBRG FFAFEMAN Ava 5 ik A K
Huh 7 I lE ¥ & 2 B £ B @& 7 2 ) K 2 (Rockefeller
University, USA)H Dr. Charles. Rice ff $2 fif o

[0084] E 2 BEMMEAFEKBEBTER 2 AT " EELN @
EEEGHEMBFEEN 10-cmFEZE M (10-cm petri dish)f
THEBERTETERE &R KOER 3 REBLHEN
EEE  EMHREEEZEIG 80%E R (confluence)BF » £ &

B E A W DL BB R ® 4 B B K (Phosphate Buffered
Saline, PBS) R WE W MM £ 5t 2 R-BEMABEH -EDTA
(trypsin-EDTA)(15400-054 > Life Technologies) Dl fi 41 fig B
BENMNESKRHE <& NMAFENBEBEERFNEE
MBS E R LB BRE (pipette) REHB W B HELE S @
T8l REBFAMPANEREBRERSEINFHVEER

L EEERAPETES -
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K2 2EBMEFREANEREEULREEGH

EEEREHE

e RHE

HHE A RKX BBV KB KRB R E
(Dulbecco’s Modified Eagle’s Medium,
DMEM)(12100-046, Life Technologies)
(R AE 10%BEZFZANRKEF OB
(Fetal Bovine Serum, FBS)(10437-028,
Life Technologies) ~ 5%¥9t & Z -1 & &
(antibiotic-antimycotic)(15240-062,
Life Technologies) ~ 5%3E ¥ 7B if & &
(non-essential amino acids)(11140-050,
Life Technologies)ll &k 1| mg/ml G418
(GDJ958, Bio Basic, Inc)] -

37°C -
5% CO,

HE A RIXRBVBKE KRB B E
(Dulbecco’s Modified Eagle’s Medium,

DMEM)(12100-046, Life Technologies) |.

(AR AE 1% EZH A RBFEOMAE
(10437-028, Life Technologies) * 5%%7%
£ K - 1 B B (15240-062, Life
Technologies) ~ 5% 3 » A I E B
(11140-050, Life Technologies) °

37°C -
5% CO,

#H B

Ava $§

A0 B R
@

Huh 7

A B ER
®

2. BfFE R RNA-{kKFE R RNA ¥ 508 (RNA-dependent
RNA polymerase, RdRp) NS5B # Huh 7 #f g :

R ERXE RNA-RFEA RNA REE NSS5B Y

Huh 7 fi 0 ~ 84 5 B K 8 Lee, J.C. et al. (2010), Analytical

biochemistry, 403:52-62 EFR i T =K ET - HE <

BHEBELEH —RERBMAHNE 1 H"HCVRERE-EH®

BHBEEAURAEFEABAORFERESR ) KETENR

[0085])
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B &AM Huh 7ML — 8 sx10'M/HHNBEREENRESS
1000 uL ¥ DMEM (MR /0 H 10%& EE L E FBS -~ 5%yl 4 &
LB S%IELAEREBRL R | mg/mL G418)Ky 24-F 5
= B (24-well plate) & - ¥ F LI T-Pro 3 B (T-Pro
reagent)(Ji-Feng Biotechnology Co., Ltd. Taiwan) K 3 17
pCMV-NS5B & f% (pCMV-NS5B plasmid)(1 pg) Bl &
p(+)Fluc-(-)UTR-Rluc % ¥ F & B8 [p(+)Fluc-(-)UTR-Rluc
reporter plasmid](1 pg)Hy # % (transfection) > 3 I i 5 2 8%
& X I RNA-{K#E % RNA R &8 NS5BA) Huh 7 fi i@ -

— & E

1. #fEt 2 4 §7 (statistical analysis)

(0086] # THEHIMNERAF  HHNEREEEHR 3 X
FTEIMERBEBEERM GraphPad Prism (Version 5.0,
SmartDrawNet)#f 5t 8 B8 KR E 1T M 5 S 17 > A DA F 35 B +4Z
¥ { 2 (Standard Deviation, S.D)RFER - FFENE B 2 &
S fEE K t-5 B (Student’s t-test)ZRE 17 » BHLUFH &
HeEHWEZRE EFFR/SINKTHSNERE p<0.05 &
% & 5 i 5F 2 58 % £ (statistical significance) o
HEER1. RPN ALSY 1-15EH -HCV RNA HEUF

f (anti-HCV RNA replication activiy) E
R A

[0087] B THRBAZTHNALEY 1-15 EFEEF N
-HCV RNA HE E%H > ABFBHBNALEY 1-15 2 RET
RNA-{& $8 B! RNA B 4 B (RNA-dependent RNA polymerase,
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RdRp) NS5B mRNA RIFE ER/I 74 - M & % 2 7 (cell
viability analysis)Ll & 3 £ 18 8 (selectivity index, SI)HJ I
ﬁ o
- o
A- RNA-{EE B RNARSHE NS5BmRNAEZBEN S :
[0088] &% > L& 1-15 5 BIE K 100% DMSO -
MEBEIHEMABERI-1ISHERH -2 BRELE“ —WER
MEVEE 1 H THCV REFRE - ERBABAUR NEF
@ umnmREERE KETHREESN Ava 5 1 3
— B Sx10' M/ AW B EEENRAEE 1000 uL § DMEM (&
MmAE 10%&8 EE MM FBS 5% ER-PLBE - 5%FF 4 A K
EBOUK | mg/mLG418)Ry 24-HBEEBF 2B MA 1
WL W EWE® 1-15- 54 HEHEZL 0.1% DMSO %K
NARKtEEWBER -
[0089] FREEBIMMIEBEYE I CTHEER 3 X2
% > R T EEEERAEMKE (quantitative real-time
@ ,oiymerase chain reaction) (Ll T 8 8 “& & HI B PCR”), 7
43 7 75 I 4 B B RNA-k 38 % RNA R 4 B NS5B mRNA # %
WA ¥ - EHEEERMNKR PCRZM|E TEATA 5K KET
B W3IS0 FHERERY > EmEH Trizol & Al
(Trizol reagent)(Invitrogen, Carlsbad, CA)f 4k & 8 5& & Ff
RENZBFEESIKETTHE RNAs (total RNAS)RIZE R - B i
FTEH MM RNAs Sl # ZRKET THEHHOR E & X E

(reverse transcription reaction) LIl & K 2 — B c¢cDNA
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(first-strand cDNA) o

[0090) HREIE — % cDNAW SR EF FH M-MLV X # £
B§ & % (M-MLV Reverse Transcriptase kit)(9PIM710,
Promega)ll B KB R EFmM B ENEFRESIKRET - BHE
Z o HEL 0.3 pg Y RNAsE il A 2 uL 89 & (dT)5[ F [oligo(dT)
primer](10 puM) > Z #% I A 5 pL # M-MLV 5X X fE 4% & i
¥ ~1 pL By dNTP (10 mM)EL & 0.2 pL 89 M-MLV K 8 £ (200
U/uLl) > # 7 LU B% B8 — Z EE (diethylpyrocarbonate, DEPC)
KEBEHEZE 25 )L EFLURAHYY - BZ  Brrn @
MIBEAMEN 2CKkBE T EAER 0D E BMEBE
72C TERER ISOEUREBERE > HImSE%E —
B cDNA -

[0091] # % > LA B BB E — K& cDNA {F 8 # kK
(template) » 3 B A — 48 #F ¥ NS5B £ K (NCBI & # /& 5
AJ238799 NI EBEBENMNIE 7649 £ 7857 RFATR T H H
B — ¥ 5] ¥ ¥f (specific primer pair) NS5B-F 5| F (5 5 # &
S99 : )E NSSBR 3| F(FAlwEES: xeseen @
K¢f PCR - 5 4 - H W B -3- B8 BB £ & B
(glyceraldehyde-3-phosphate dehydrogenase, GAPDH)/ £
K =B\ ek HFERANE Y KM (internal control) - H R & F
Sl FHEHNERMERN(BRE  ZEERFY - FRERE A PCR E
MAR/N-HERENERNAMEMCMEZ)ICHESR TH X
3k .

[0092] £ EEIEF PCR 2 {# B — ABI StepOne™ g K
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PCR % # (ABI StepOne™ Real-Time PCR-System)(ABI

Warrington, UK)W IR IE K EBH W BRFESIKATT - A5 H
EBEK PCRIVUBRFHRHFEREGRABKERNR TEHREX 4

m

x 3. HAXKETEENEKE PCRES5|F

EHER ﬁgﬁgi a1 E TS PCR EY)
(NCBI IR | {gﬁ (5°—3) K/ INbp)
B8 |F | ggaaaccaagctgeccatca
NS5B 7649-7668 -
(85 5 NCBI %43 NSSB-F | (FF#8smat © 1) 209
Sk AJ238799 1) | 78577838 | XITIIT | cetccacggatagaagitta
N ' NSSB-R | (FFHI#HEHARYE © 2)
HE S [F | gtcttcaccaccatggagaa
DH 475-494 -
S N B GAPDILF | (FIIpIHERE 3 |
J FERS =
a5 | atggeatggactgtggtcat
5% NM_002046.4 716-697 -
AR NML : GAPDH-R | (FFFIHEEARSE © 4)
x* 4. F BRI PCR ¥y X JE & F
REY #2 15 (nL)
2 — % ¢cDNA (0.012 pg/uL) 2
® BiE 5] F (10 uM) 0.75
A5+ 10 pM) 0.75
2X Fast SYBR® Green Master Mix T8 & & =X Bl 5
(Applied Biosystems)
DEPC 7k 1.5

BRAEME - 7£ 98°C T H# 1T % 4 K FE (denaturation) K 10 45 &
EMETIOEBERENOT FEISCTEHEITEMHRERK 15 - &
60°C TH¥#1T5] F%: & (primer annealing) DL & #E {# [ FE (extension)

FEHF 60 % -
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[0093) Eq it F7 45 %/ 8 PCR E % # B SYBR Green (% %
DNA f& & % F} )# # 3¢ (fluorescence) 3¢ 3 7 & ¥l - i 4> B 18
&% @ PCREWHEE B [cycle threshold (C,) value] ©
FE % 89 mRNA 3 IR {i ¥ (relative mRNA expression level) &
fe & fH PCREW W ERME M B - 3% B A L8 C
5 % (comparative C, method)i L. GAPDH E K & J 1Y
PCR EVHWBEBMMEXRFUEEL - B2 SEEEY
RNA-{K #8 & RNA R & fi§ NSSB mRNA Y R IR L ¥ B D H
R BAFEENEEMETES - o

[0094) (&% 1-15 H1 &] 50%F) RNA-{K 8 & RNA R &
B NSSBmRNAWRBMNENEE(ECso) B FEHITEFE
EWEgREE RNA-{KFEZ RNAKR 5B NS5B mRNA # & IR ]
M S0% (BB B IR AH B9 ME B ME g 2 T )EY R BE T A B AR B9 AR
Ve B 4 W E e
B - #fl M8 A E M S

[0095] # % - Mi&M 1-15 5 FIE K 100% DMSO -
MENLEERI1ISER -B% s ra—nen ©
MR CEE 1 JH THCV RERS - ENEMAEEU R AER
IR KRR R KETEREEN Ava 5 AL
— B Sx10° MM /H B ERBERSHE 100 pL # DMEM (&
A 10%2 £ & LK FBS - S%H 4 X -4l BB - S%3IE &% 8 B
HEELE 1 mg/mL G418)8y 96-3 52 & 8 (96-well plate)d >
CHERABIMA 1L WS WER 1-15- B4 - HBER L
0.1% DMSO ZK B f% ft & ¥ ¥ W& -
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[0096] R B MMEEBEYWE ITCTHEHERRE 3XZ
% » A " CellTiter 96® AQucous One Solution #H fff 38 4 4
#T (CellTiter 96® AQu.ous One Solution Cell Proliferation
Assay)(Promega, WI, USA) , K FEL S W 1-15 ¥ Ava s
AH M2 B9 M M B £ (cytotoxicity) - F B CellTiter 96° AQuecous
One Solution #H M8 4 4 7 & 1k % 8L 3& /5 A 2 £ 19 1% {E 18
5IRETT » WEIEEHR  -BEZ BREAVHEEEEY
hE W BE 2 % A 100 uL % DMEM L & 20 pL # CellTiter
@ 96° AQu.cou: One Solution I %l (CellTiter 96® AQueous One
Solution Reagent){@&H 3-(4,5- - P EmEm_2-5)-5-(3-F & H
E=) S = )-2-(4- fi B &= )-2H- 9 g
[3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sul,
fophenyl)-2H-tetrazolium](MTS) > & M B 58 & G3582 EE B B
Promega}i /¥ 37C THEITREER 4/ N > MK 490 nm
R T — 3 6t a & (51118307, Thermo) 2R 3B I & H
By 0§ % {E (OD4go) °
@  [007) M EEE S (%) R B A BT E 1B 80 R X
fE (OD4so)f XA FI AKX (DHMEEFE L
AR @A) A=(B/C)x100
Hr : A=l BEITE %S 7t (%)
B=% # #l 2 AT #] 18 B9 ODuayo & ¢ fH
C=%HHEMA G OD,yo K }HIE
(0098 &% 1-15 & S0%M M T FEHERNBEE
(CCsHRFHFERFRALCEYEREMMIELE 50% (H
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HEANVMEBER < T)NEE MR B R E %I D&
E e
C- BEHEHBCGCHNHAE :

[(0099) EEBHEHEEEBLEY 1-15 M H 50%89 M i
AEMENEBECCO)SHBEUHESENASEY 1-15 I &
50%H) RNA-{k 8 % RNA R4 NS5B mRNA i % 3 7 # 1
BE(EC)MEAEL ZHEREBES KEXZLULEWESR
BEEBEET -

AR
[0100) A EMEREE RN THHNE 55 -
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XS5 AFWUMMLESY 1-15 L -HCV RNA BEEH L

EL
A= ECso (pM) CCso (pM) | £ 1 8 (SI)
1 >200 160 <1
2 5 60 12
3 >200 140 <1
4 >200 321 <2
5 28 28 1
6 50 200 4
® 7 >200 145 <1
8 50 50 1
9 80 141 1.8
10 60 80 1.3
11 >200 168 <1
12 25 31 1.2
13 8 303 37.8
14 10 52 5.2
° 15 >200 400 <2

[0101] ft% 5 FR "R E R T A > 5 RNA-fKRFE I RNA
REB NS5 B mRNARBEEME ' FFBHNALE Y 1-15 7]
LI %M % RNA-K3E % RNA R4 B NS5B mRNA # %
B BRXUE® 212 13 0Kk 14 EE(EMHB ECs
SHIE 525 8L K 10puM)- MBI EMSEME » XFH
WkEW 46130 EISEERENEARE E(EMB CCs
> Bl £ 321~ 200~ 303 DLk 400 uM) - B HEERFH M F » K
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FHMALEY 2-6- 130Kk 14 BEFEKEH SIE(H IS
124 378 UK 52) HFXLUEY 13 W EEBHEHR
o EEABEREN  AFUNRAAALBEADONALEY
EFEENMN-HCVRNABREE -MEKBXAERBHYWE R -
FAE—FTHELEALE 212 BURK 4K EME
ETTEWNE R -
BER2AZHANLAEY 2012013 DI KR 14 £ HI§] RNA-
KB RNA RS NSSB BERIE % (enzyme
activity) E By A & A
[0102] BRTHE - SPHEBAFHNILEY 2 12 13 L)
B 14 # X RNA-{KFE T RNA RS NSSBHBEREMENE
AURZFREHAMEEERBEE  THNEBHKET -
- o
A- RNA-KEE RNARSE NSSBERXREEN ST -
(0103 H& -#BEW 2212213 LK 14 3 BIEEF 100%
DMSO MBEEVWHE® 21213 UKk 14 fFH - B F -
BikELE —REBMA"HE 28 "2 HF KRIHFE RNA-K
$8 8 RNA R&E® NSSB A Hub 7 #ifl , B E Mg XBK
RNA-{K 8 % RNA R &5 B NSSB A Huh 7 il L — & 5x10°
M/ HOBREERNEE 1000 uL 8y DMEM (B MH 10%
BEIEME FBS S%HA AR - BE  SIELEBREBLUR
1 mg/mL G418)H 24-HEEB P » TR S MABTEN 1L
EWER 212 130K 4> MEBSHAERWHEAREZEEY
*HEE —BRBEES S u MUK 20 M LEY 2 12

ﬁ%fﬁ
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13 DKk 14 F4 > HEHERZL 0.1% DMSO XKW AR k&
B e
[0104] FRBEWMEREEZEYWEIICTEHERER 4XL
#% > {# B " Dual-Glo® % ¥ B £ & T % # (Dual-Glo®
Luciferase Assay System)(Promega, WI, USA) ;5 43 #7 RNA-
RIBE RNARSHE NSSBHIE KRG -H W Dual-Glo®#% 3k
BESNMARBRBULETMRENVBRERIIRET &
B EER - IS Z 0 B 75 pL # Dual-Glo®#% X B X & B
@ (Dual-Glo® luciferase reagent)(Promega, WI, USA)4> 21 i1 A
EZEFHEAREEEYFIFLER 3TCTETRERE 5 58#
g m L — W X X %= E & (luminometer)(LB962,
BERTHOLD/Germany) 28 i & % kK #& ¥ ¥ (firefly
luminescence) - Z % > ¥ 75 pL 8 Dual-Glo® Stop & Glo®
# %l (Dual-Glo® Stop & Glo® reagent)(Promega, WI, USA)
SEMAZLBEDTHEBEIM Dual-Glo® B B ER B 0 & 8 @
MREEYHFILENRITICTETRERR So# - BEEmMlx&xmw
@ ¢ 3 = 5t 4 B K 398 5E (Renilla luminescence) - % {8 #
HHMEFAEN KB AEFEFBRF CRUMEY ENE XS
Wtk T LLEE A -
[0105] RNA-{k#E RNARGHE NSSBHWHEHBEMET &
BB R EHBERKREE AN AT HERLATI AR (2)M #%
FFE W
AR (2): D=(E/F)x100

Hh : D=RNA-{K 383 RNA RS E NSS5B ¥
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& H 2L (%)
E=15 Hl il I &9 58 13 & L 19 7K & 1% 5t
F=%f 05 A 7Y A2 12 ¥ a9 7K & e 0t
[0106] RNA-{K # % RNA R 5§ NSSB &9 #l % & £ tL (%)
EFEHB RS RNA-KE R RNARSGE NSSBAYMHH &
HESIEARATI K G)MBEEFTEL -
AFH(3): G=(1-H)x100

Hrd : G=RNA-{K#FEH RNA R S5 K NSS5B B #l &

B 4 (%) @
H=RNA-{K ¥ % RNA R & NSS5B iy 8 &
R = e

B - M E M

[0107] H & -®BiEW 2212-13 K 14 53 FIER KR 100%
DMSO  MBFNHEMWEW 212~ 13 AR 14HH - F & -
BB LE —REBMAEE 28 "8/ & K H RNA-K
8% RNA RESH NS5B H Huh 7 #ifE , FiiS B & £ A
RNA-{k %8 %/ RNA R & NSS5B® Huh 7 i L — B 5x10° [
M/ HNBEERERSHE 100 uL 8y DMEM (R IIHE 10% E
EWEMRE FBS SR ER-TBB - SELEREBLURK 1
mg/mL G418)Ky 96-H FHEB P ZHSFMA 1 uL L &
MBI 212~ 130K 14 B4 HERHEZ L 0.1% DMSO
KMRELEDER -

[0108] A BB MBEEEMEIICTHEERER 3 X2
‘" OKEBELEEHEER VIFEBE"HBIEES T, B

50



1543973

th ff i B " CellTiter 96° AQueous One Solution #H ffg 18 & 4
W, KT EAEYw 2012 13 LR 14 R 8RB RNA-K
8% RNA R4 B NSS5B A Huh 7 MM f9 41 iR 35 4 -

[0109) fb &% 2~ 12~ 13 LI R 14 M1 4] S0%H A0 M T 5
HHEECCO)REHSTEFALEYE B EME TIEY
ZE S0% (EHRMAWMMBMEGS T)NEEMEHEUET
R4y B E W e
AR

[0110] FEIMBEREHKEBRNRTENE 64 -

x® 6. tLE®W 21213 LIk 14 £ #1#&] RNA-{K #8 F RNA
REM NSSBERXREME LAFHL

RNA-{k #8 ! RNA R & NS5B
&Y B # &l 8 43 LB (%) CCso (M)
5 uM 20 uM
2 45 85 65
12 12 38 40
13 32 76 >200
14 23 66 60

[0111] % 6 AR RTH » AFHBIKLEY 2 -
12~ 13 Bl K 14 F 7] LU ] RNA-{K 38 2] RNA R & 8 NSSB
MBEREE R W 20K 13FE—F 20 uM &
B THMRRNA-KEI RNARSHE NSSBERBEL —EFEWN
MEEEGE2BELEDHNAFT T 2L E RN 75%) 14
AZHMELEY 13 F—HK 20 yM HEETHREXRA
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RNA-{R#8 % RNA R & B NSSBH# Huh7 e B H — 8 & 19
MMM (EH CCso B AR 200 M) - EFEERERET
ABBEHEELERX(DZI LAY EERME RNA-KBH
RNA R & NSSBMBEEERZEN-HCYVH R A 1t B
TEEHESRARNES  TRBATBWE R > =&
NE—SHEHALEY BLBECERET TEHNER -
HEHER 3 ABUNLAY B3 EFREABETHR RNA-
KB RNARASE NSSBRBEELHEESRE
ioR- X ®
[0112) BTHMAZENLEY BEFRRBETHR
RNA-fK# % RNA R4 NSSB WEZEMHHET (LE
mRNA UEEHEXBR)NEE > TEWEBRKET -
- S
A~ RNA-{RET RNA RSB NSSB B K IE &N S
[0113] #& % - B{&® 13 EH 100% DMSO - i & F
CEMERIBHER - B%  BHRBLE —REBH N Y
% 2 E BB YRE RNA-KE A RNAR S NSSB &g Huh @
THER BB M E RE RNAKEE RNA KA B NSS5B
Huh 7 i85 % 64 - P A 1| @ % B H (control) ~ 1 @
TE % B8 4 (positive contro DA & 4 MEBMA RN ERME 1|
E4) - BEAMBES L — B Sx10° 0/ H W 85 ER
4 fH 1000 pL A DMEM (BN E 10%# E£73E LK) FBS ~ 5%
MAEZR-FIBE - S%ELABREBRIR | mg/mL G418)# 24-
HERBT JHBEENLESYBER BAUFEMEER

=
H

p={111)
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HIZ4MEREEY D TESERE 1 B 4558%
—BRBREER 255100 K20 MY EY 13- 545
FHRBANMEEZRYHBMUE MG RNA-KEE RNA
W4 B NSS5B HI 8 %l --VX-222 (Selleck, USA)E — B X I8 &
B 10 M M BANMMEEEYHAFEME 1 uL 5 DMSO
E-BREBES 0.1%-
[0114) ZAMEEYWE 3ICTHEER 4 R 2%
BRALIE EEER 2B AETRNA-KER RNA R& B
@ NSSB BEEEMHOMN , EP AR T Dual-Glo®& X B %
SR KA RNA-{R#8 2 RNA R & 8§ NSSB 89 B2 % 75
1 3 5F B M & 4B B9 RNA-{R 8 2 RNA R & B NSSB 9 18 3 75
ME S
B- RNA-{k# % RNARASE NSSBEHE LR BN ST ¢
(0115] ®s4k  BHRBELIE —REHBHBOE 1| &
THCV XK B - BB M BT AR DU R A E BT OB A B B 00 %
EE R RETRAEEN Ava S RS K 6 48 0 H o
@ o i EyEE BN AR AEEREGRNER
M1F 4) BRAMBAZ L — B 5x10° 41 g /H 60 B8 5
#MAH 1000 uL 89 DMEM (A 10%% 3 1% fL 89 FBS -
SHILEE-JIMB - S%ENLAKREBURE | mg/mL G418)
W 24-FERET 2R BEBIRBELES AEREH
WS WER 3AEMEERE | T 40EREEY
o TMESESRE | E4NNAE —BEBES 255
10 LR 20 uM 9k & % 13- B4 - IFN-a #6941 1 35 & D
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WML FEE-a (interferon-a, IFN-a )(Roche)E — &
KBER 100 U/mL > MY RMANMBEBYWHREML 1 uL
] DMSOZE—HEREER 0.1% -

(0116] % > ZEMME 37C FREER 3 X2 %
e A AT B B W6 4> BU AN A S5 pL B RIPA {2 B ¥ (& 50
mM Tris-HCI -~ 5 mM EDTA + 150 mM NaCl -~ 2% SDS Ul &
1% NP-40 > pH=7.5) @M FLURSH ST - B HF KW @
REVBERBMEBRLET  RAXBRALBEREE 10 5
o BEE N 4T T 13200 rpm ETHOER 60 pEn 0 @
W FBRLEDEES - BEEEE & -

(0117] 2% ZFEHARNECEELERARE I IE
KB EF A B EAN KM RET SDS-RRMHMEEES

%  (sodium dodecyl sulfate-polyacrylamide gel
electrophoresis, SDS-PAGE)Z 47 Ll & RNA-{K % &l RNA &
& B NS5B By 74 J7 2 B 5 #7 (Western Blotting) - 5 4% » H i
B -3- # B X S B (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH)# f & £ B /M & % B8 4 (internal @
control) e
[0118] E R SDS-RAGEHIEEBEXRIMUKRE H 2
B EANESERAE SR @ A
(1) SDS-PAGE & #f 2 £ A & 5 B & %k ¥ &
(Mini-PROTEAN® Tetra Cell#165-8001, Bio-Rad) 7
HE 1T -
(2) &£ B B # A (protein transfer) 2 f i} # & & %k 1#
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(3)

(Trans-Blot)(TANON VE-186) LA B R — & Z /&
(PVDF) f& [polyvinylidene difluoride (PVDF)
membrane] %K i 1T -

A EESITF » ¥ RNA-KFEI RNA R &8
NS5B EHEAMME AM— XH B (primary antibody)
AR Z R Hu 82 (secondary antibody)# B /R )X T E &
75
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=7 ARETEAZEEBESITN —RXRANEBE_XRNE
EHE — XN —RkE
= 9t & F 1gG-
\"% ==
fF I RNA-{R 38 & ﬁﬁﬁf%ﬁ [%fft
RNA R & f§ NS5B % = ‘
B 90 B (rabbit anti |2"D rabbit
RNA- {& %8 #l - IgG-horseradish
= A RNA-dependent RNA .
RNA R E W olvmerase NS5B peroxidase (HRP)
NSS5B po-y antibody](Jackson
polyclonal
) ImmunoResearch
antibody)(Abcam, Laboratories, Inc
Cat. No. ab35586) Cat. No.
111-035-003)
I == T R ¥ 1gG-
% T I GAPDH Z ik HiRBE &L &8 N
1 # (rabbit anti |2 (Jackson
GAPDH GAPDH polyclonal {ImmunoResearch
antibody)(GeneTex, Laboratories, Inc.,
Cat. No. GTX100118) [Cat. No.
111-035-003)

(4) 1k 2 % 3¢t % 5 (chemiluminescence staining) & i A

— ECL {4 # = #1 (ECL detection kit)(PerkinElmer,

CT, USA)ZK {5 #l FA 5% -

C- RNA-{k# %l RNA R4 % NS5B mRNA £ H B8 5 # :

[0119]

B HEBLE“—REBME"HE 1

I8

"HCV XEHRNBE-EHBEMBEARU R AEFZ @B KB XK
FHER  KETEREEWN Ava S #ilES K 5 8 > H
BE 1ENBELR IBERHECOFNERME 1 £ 4)- B &

MBS —8 sx10° i/ ANEERERSH

1000

pL ) DMEM (%A 10%Z ETE B FBS 5%HL & R -5 &
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B S%BIEL AR EBIURE | mg/mL G418)H) 24-FH & &
h ok REBIKBLIES A BFRSINLEVER
BANAMEERA FE4NMAREEY S  MESER
A IZE4DMEE—BBB/ES 2,55 10 4K 20 uM 1
e 13- B4 > HREREVNHBESEYDHAMI 1 pL B
DMSO Z — xR EESE 0.1% -
(0120] MMM EEYE 37C THBEER 3 X2 %
L EEEER 1”95 A RNA-KIEE RNA RS
@ NSSBmRNAXRBEEW S, EhFte T E EEE PCR,
K 4> 8 RNA-{K 8% RNA R4 B NSS5B mRNA # %k IR {7 # -
P
A+ RNA-{RKIEZ RNA RSB NSSB BB K& W47
(01211 M 1 B~ &% 3% RNA-{R#E % RNA R4 B NS5B
% Huh 7 I ZE DL F A E G L&Y 13 F LUk B 1% F7 8 8
%) RNA-{R#E % RNA R &8 NSSB A M B E 5 th - f1 @
| TR EHFE A RNA-(RIBE RNA R4S 8 NSSB #4488
@ pne st EEEHERYEAFRES EXR VX222 8
BRI E NSSBHBEENE TMENRBEMEABELT KB
1% 48 RNA-KE % RNAR S NSSBWAENEHE S
hEHERTROER THEREAEY 13 2 BENE
MMEENPE - B3 HHE 4 8 RNAKER RNA
RAH NSSB WHNEBEMHESSLEEMRENBMEHAS
% EEEBRERET ARENLEY BRENERHLE
/€ b 5t Huh 7 41 B2 69 RNA-{k $8 % RNA R & B NSSB i B %
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&
B RNA-RER RNARSH NSSBEHERHEEW S

[0122] PR—BESEEONE > HBET Ava 5 i
ELULAREENMAEGY 13 FPLUEEBAMEF Y RNA-4Kk B
B RNARSE NSSBRKXRREE - @ 29 R - HEHKME
H& T HEBME1ZE 48 RNAREH RNA R E5E NSSB
WEREFEHE THRNUEE RAEEBEFELEY 132K E
MEMMEBNRBEE EHEBEERET AFTHHNLSE
Y13 BE S A MR Ava 5 fEEHY RNA-{R$E A RNA R &
B NSSBROEHERHEE -

C- RNA-{K#EZ RNA RSE NS5BmRNA £HE KD H:

[0123] 3R Ava SHIREDARBENAKEY 13
FURBEHRAASH RNA-{K#EE RNA REHE NSSB &
mRNA R E - HE 3 TR BHBEHMEKZT  BEBME
F 48 RNA-{KE % RNA REE NSSB A mRNA RIH 8 &
ERTENBEE RAEEBFLEY BZREENEINWE
BRHE EEERERERS  AEHHOLEY 1364 F
WM EEIE Ava 5 I JEHY RNA-{RIEZ RNA RS 8 NS5B i
mRNA £EH & -

[0124] FZEU LW ERBER r FF AHHR  AFHY
&Y 13 e E B H RNA-RK B E RNA R 58 NS5B Y
mRNA RBERBEPVPEEAENEEBLER - I B W& RNA-
kI Z RNARESH NSSBHEBREN. H B4R Bt ilH
HCV iy & -
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EHEERILAFTHNLEY BER-HCVEBYHNESEND
% RNA-/K#E % RNA R &8 NS5BI mRNA £
BELHBAHFMS

[0125] B THERMBAZHNALEY 13 HE MK H-HCV

Y [JRE) IFN-a - ¥ 5 I & (telaprevir) ~ PSI-7977 (JF B

sofosbuvir)(Sovaldi™, Gilead Sciences)l & BMS790052]

MG EEREMAF RNA-{KFEZE RNA RSB NSS5B B

mRNA RFEE > TENER®ET -

® oz
[0126] & % » ¥ f& % 13- IFN-a -~ FF R L & -

PSI-7977 - BMS790052 Dl kth 5% 13 &4 Lt 4 & B /Y 1

-HCV E Y —EWHERBTER S ERERK S

BE —HYBBRORME -—ZEYBER 1 ESHURIEHEGE

MEBBR DRI EEMBER 1E 4)-

8 HBEHEYBRIEESURBEEVEBR 1EI4HE

EHNLEY

® =Y FEANLE
B—ZEYHER I &Y 13
B-EYBR?2 IFN- a
B -ZEYHEHKS?3 BT E
B-sEYEB K 4 PSI-7977
B -EYHBRKS BMS790052
HEEYME R ] . &% 13+ IFN- a
MEEYME K2 EYW 13+ B h T &E
HEEYMBRS &% 13+ PSI-7977
HEEYBW 4 &% 13+ BMS790052
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(0127) % > BRBLE —BREBM "8 E 1 F
THCV RERBE-ERBARALN R A EITEME &K
FHEEE KRETHEREREN AvaS L — 8 5x10° M
/BB ENEBENRESR 100 L 1 DMEM (iR 0E 10%8 XK &
L# FBS: S%L A XR-BME - SHELAHEEBURE |
mg/mL G418)#) 24-F s &EB P > RS BMA 1 pL 8910 L
HESTHRRNEDER - B4 > HEMAIZL 0.1% DMSO
KR EDBE -

[0128)] FrBEMMBEBEBEYEIICTEERER 3 X2
oA LEEBEER 1”7U% AE "RNA-RBEE RNA K
&4 f NSSB mRNA REEWHW , EPHAw " EEHNE
PCR | K 43 T RNA-{K #8 ! RNA j’ﬁé} NS5B mRNA Ay % R
¥ - 2% B—EWEBRIESHBME 50% 75%L &
90% RNA-{K#E ] RNA R &5 NSSBmRNAWEHRNEKWH
S F & (5 Bl LL EDso~ EDys LR EDgo K ER)U R M & E W
B IZEAETHNLAY 1I3E LR 4BE MM HR-HCV &
YW {E — E K EDso~ EDys LR EDoo £ BURE ST B -

(0129 AvaSHIMEUMEENBER 1 ZE4FE—FF
LI B % % EDso EDys LUK EDoy TARBEI B MBS B HE
(CI 8 f )(combination index values, CI values)2 # H {F &
CalcuSyn # 8 (Biosoft, Cambridge, UK)K & 8 — 2 ¥ 15 ¥
1 £ 5K EDso~ ED,s 8 EDy IR A EYHBK 1 E 4%t
& 13 BEt 4 BEMMHE-HCV EY hF —E K
EDso~ ED;s 8 EDo T E B M KT EH -
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[0130] & CIHME<1H KXALEY 13 BEHNHIHR
-HCV EYWHEERB — W E K FE (synergistic effect) ; &
CIEE=18 KK4LEY 13HECHMHOHR-HCV EYHE
& B — 0B 3 FE (additive effect) : & CIBfE > 18 » K
ZLEYW 13 EHEHNWH-HCYV EYMWHEESEET — & N HIE

0

(antagonistic effect) o
AR

(0131 T HEHX 9 #HR Ava S iIfB E N MHEEVWHER 1
ZE A4 FE—FEFLUREHERE EDsor EDys LU K& EDyo F FF#I 5
B CIEE  -HXRIAR WEBHIUESGEYWEBERKR 1 £ 49
T —&F®M Ava S fifE £ EDso - ED7s DL & EDyo T FT #I F B9
CIgEE/IRN1- ECEAEBRERET  AZHWALEY 13
HEEMBP-HCVEYRE S EMNE RNA-KFEE RNARS
B NSSBH mRNA R E LEEBF—HRME -

£ 9. Ava S HIlEELDBESEBER 1 E 4P EF—FF LU
R % £ EDsoED;s LA &k EDgy FATHIFE Y CI B B

WwHKEBEHEYHES Cl & f&

EYE R EDs, ED,, ED,,
HEEDER 1 0.7 0.6 0.5
HEEYE R 2 0.7 0.5 0.4
HEEDHEB 3 0.9 0.8 0.7
HEEDER 4 0.5 0.4 0.3

(0132] MARPEFEKSIR I EENN MR H &
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BEHRAAXAZER2EZTEHN - EEMEHREE > AXFAR
BHEERELERN)EMSE LR -

[0133] HAARHECS2E LA EWE B & #H L
FEMERA Y HARPE CHBANBEE I TAMEHES W E
WAL FREEXNE  FHHAEZWE KK 2
BAGEEMRSEZIRS -

p={{11)
&
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[(FHBRH]
(%)

[&EYhRE#E]

BIAEFFEN [F5K - FFEE - B8 - 5UBIEFER]

()

BNGFEEN [FHIK  FEER - #% - B - 5iSIEFER]
€29
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[FF3i%]

<110>
<120>
<130>
{160>

<170>

<210>
‘ <211>
<212>
<213>
<220>
<223>

<400>

EHEBERE

2-FEREEL - 6 - FRELRH MG A Y R LB Mis 0 R B F R
FARA 72 SRR PCR BY5 [F

4

PatentIn version 3.5

20
DNA

ANIHIFFZY

FARA X EENEF PCR 7 NS5B ZERIRYHA)5 | F NSSB-F

1

ggaaaccaag ctgcccatca

' <210>

<211>
<212>
<213>
<220>
<223>

<400>

2
20
DNA

AIHIFS

FARATE 2 B[R PCR #9 NS5B BRI 415 | F NS5B-R

2

cctccacgga tagaagttta

20

20

iy
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

3
20
DNA

ANTHIFS

FARA 7E 2 BEF PCR #9 GAPDH E:AIRIRT A5 |+ GAPDH-F

3

gtcttcacca ccatggagaa 20

210>

211>

212>

<213>

<220>

<223>

<400>

4

20
DNA

ATHIFFS

R %E Z R PCR B9 GAPDH Z:RIRY S /@15 [ F GAPDH-R

4

atggcatgga ctgtggtcat 20
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% 103106847 SRAISHRIE E U AT = AT RHEAT
B A S SR E
. —BEERTIRKEANNALEY -

Rl R2

N H
\>7N R3
H,C S

Ry
RECH B A ESHEE b
R/~ R, R; LR R, EBIHBE RS T
@ Mo BE - C-CoEEE - C\-C, b
B C-ColEEEE - BE  BELURS

EEA :10sE18 25 f

(1)
5l F 18 B B9 B¥
AEHEHE K

=

BEEFEHEHERZ ‘Ri "R, "R; UK R, AERFER

%’ R~ Rzl/‘l& R4%ﬁﬁ§ ’ RsZ:g‘:gi * /ﬁ :

-
,," R -R;UE R BEK > R, FBHE
%’RIEEF]%‘%’LX& Rzgﬁi R4)%§H§’

i’/ e
® 2. MEEKRKE 189 EY » Hf:
Ry "R, UKk R: B@HILMEBEMNE TIFAT

g & R -HFE - FHEE FEHSE -

UEZEE Uk

i & 2 & H

D4

Ry AR a&E

Ty BE A
HE - BE

Re«EEBRBTIMERNEE - FEURKRBPEE-
3. MIFRE IWNLE EEEENE T AT #E KA EME:

2-(4-REFHEE)CFERFEY
2-(24-“HEFTHE)--HEFHE®R
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5 103106847 S A A RIS E A BEIR Y F S E A HEBIRE fEIERf: 10551 7 >5 B
2-(3,5-Z R EFE B E)-6-F E K g
2-35-“HEEFKE)-6-FHERXIFEW
2-BA4S5-ZHEEFHE)-6-HEFXFHmmg;
2-2-FHAREFTHE)--FEFF mER
2-(3*Eﬁ§\%$5ﬁ%)6$%m#ﬂ%ﬂ%:

2-(A-F R EEFIEE)-6-FHEFH EMW
2-(4-R-2-BF IR E)-6-FEFHEY
2-2-RE-4-BEFRKE)6-FEEFHE®R DR
2-(4-FRE-2-REXEE)--FEFFEMW .

4. —EHAHREBERCIEAFRNEZHKKY HBEE — U
KXKE I PR AENEEALAEAXADNELEYHEE N —
HE T EZTHNEE -

5. MEERKEIANWESZ2HKY EFZXEFLEAXAOBVLE
IZEE KRB TY ATE R EME
2-(4-H E IR BR A )-6-F B R g
2-(2,4- " R E X IR E)-6-F B T H mE
2-35-“HEFRE)-6-FEFH EMW
2-35S-“HEEFRKE)-6-FREEXFHER
2-BAS-ZHREFKE)-6-FEF W
2-2-FHEEFTHE)-6-FHEFEHFEW
2-B-FREEFHE)-6-FREEHER ;
2-4-FREEFXKE)-FEEHBEW ;
2-(4-R-2-RF R & )-6-F EFE FHEw
2-2-RE-4-WBEFXRE)6-FEEHEW DK

=3
A

pa{lil}
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55 103106847 5t HH| BRI RE E IR BEIR < P EAEEZRT EEAM:105€18 &8
2-(4-FHE -2 EE L )-6-FEE Y .

6. —BAETIHABRDNLEYRECH —HS L7
EEOHERERAN N — AR EECEF A I BES
o %

R] R2

N g
>N Rs
H;C S

R4 (1)
Heh o Ry~ Ry~ Ry DUR Ry 237 M03% B 1N BT AT
BMEEEMH  F > ME - -C-CiBEE - C-ColREEH
B - XE C-ColEEEE  BE - REURKRE -
7. MHERECWAR EPZARKSRAONLEYESR
B A BT 51 BT M R RO BE AR
4 2-(4-FREFE R E)-6-F EEFHEK
2-(2,4-Z B KRR B )-6-F B F H E W
2-(3,5-Z B RE B )-6- B B 3K O mE g
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