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A 2482 83 VI 2/EE VI 3

AF7]13k vhel #ho], DDR2 Wil A& €] 241 7vfolAl] B4 zhi= 84 gl d 24 c-wdeke] ] 241 7)ol A] 84 =
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wel sheka] 1,2, % 3 % olv)e} 35h4 VI % VIR R@HE S5E0] BE 500 uM olahe] 10y, &S e, 5
DDR2 ¥ €221 shetobal 44l el A8 % 3 e Bl ofsh & DDR2 ] H2) F1vobd 7
3 Aol Slstel, B wel S-S, A, A5, FoES 5 95} 2ol DDR2 £ A2 B2 Jutopal 243}

deE 2E Auel ARARA AL e

w3 1 Ao Al DDR2 G844 dulde] g2l 7oAl &4 s
DDR2 &8 7]1ttolAl 9] =v)dE 4 AE E(dominant negative) AW o] 7F 7+ AAA T =24L AAtE A0 =E 7
Fof & i, DDR2 ©ilz o] 7|vfolA] €A A al= 1t A dMEe] S24& AT Ao =R o SHrt. o], o] el AR o
LAk, :Q]‘%LE S M E STl A W, 1 AL S S-S dAEke adE et aa o

3

SCT6 AFolA A18 Za}Ale] ¢3te] ¢ =¥ DDR2 thul

= HoF = JE o o) B13E(F 69 WS 10008 5 uMelA] 20 uM =& Ao
g]3taL, Q12kslE ElZAl SolF f‘%iﬂ%— o] &3t A~ BEHo| 9slo] dlo HSC T6 Al XU L]
A

b A

DDRZ @t o] Bl 22 Q4kst A& SA S A3E Yehd Aot & 144 Hojx]= vhef o], DDR2 =&A o] &4
=Sl A 1Y Fepallol] o aiA f =¥l DDR2 @& o] Bl 221 Q1487 A 2] 5k o&X o= HATS & 5 Ak

T o= H ourwo] alal o] Helx o HSC T6 AL A xo AetS HojFE Aog B oumol F 69 R 3¢
E(A3E 100)S 48 A3+ A2 A, DDR2E Hhﬂ sk Ao 2R1E HSC T6(-@-)¢] A3 A EE(cell viability)©] DDR2
of BdS FHeHA] = rat2 Ao E(-V-) B HT1080 xﬂ#( cO--)9 v mate] ot AA A PaxEe o &
9t} = 20) 4] Belx| = whe} 7ho] B %}Uéﬂ 813 2-& DDR2 7|thobA]l 84 9] Sol4 82 Sato] DDR2E H‘fﬂfs}
A3z el e Ao g A-83HS o o

(apoptosis)g S 5lo] 71 A B HEle] 923t
Z1owm AAR 7F AANE] A EAIE L

100)& 7+ XA EQ HSC T6 Mol x ] 5le] DNA d#H 3} dAte] 28 Falo] sty o1 23= £\
oh = 3014 & 4= 9l nke} o], 2 g o S5HES A el A A sl vlElste] DNA A sl d/do] F7slal o,

ol & ¥H e skl 1 *““ﬂfi% e AN dHe BolF= Aotk
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. g o] shghE o] I ekl £4 A
A madkE glet] fete], 759 9] 4 whistar rats 0838kl H&
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tlo
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oo
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f
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ol

Hl 20 rfo
oy O
H o ofT
2 o off not
ﬁﬂl}ﬂﬁ
= 4y £ o2

L o
Bt oy

>
=

AP, 3t 8ol UrER whe} o], Fadt B Al § 3 T4 AR i vlatske] i o) Sl FofE o gk =
2 el sfol=sA] Ted g e o] e el AST B ALT $2219] S7h7F @438 fhase= A3E B3t
ol et A= ¥ ww e sgtEo] F AgAES] S R A oA B dEo] P =AY FEHAle] A% AT e
EA RS Mo It o) BS At BV s dSshs Alolth wEbA, £ 8 e S e o
¢ B s A w wE TS SA 5 sl

2o et hd s B ooty FHES oo A WL S A8 adE Aed FHES 5
HEE BN o S gute) @Az 243 B AnS Aol &gk Eut e dE S HY o R wrlste
AuAE FAshs Fo dNE S o RN FrEF ¥ AshAn

A FE S A A Lol DDR2 vl of g o] Srbgho] dhH Uk, A2 TE 3717 1 A Al L o} w3t
7HA & shol R g Al dFolehs HelA 3 AT A o mp b R Seba el A = DDR29] o] Wl 1z}
ghal fr 52 5 o

e shbme] AR S AAF RN FHE T diste] AR avE st vhe SlE BelFY] 98k,
FTHES FAelA F3 o &oh A fobd o] 2 2o shghe (3 69 e WS 100)= R 48 Al A

]

)
of ol Ao} sheteE A A Al 255 SRB &4 S8te] Hlulste] % Al AEES T8kl = 40 YER A
&= 4ol BojA] = upet 3ol S AEEO] AT &+ 3
o1, o]:= DDR2 7] uobAl ZA o] 5ol Aef=del &2 Aot el 47 9
& Aoz FHEF thete] A8 adE et As BojFe Aotk

re
iz
of
lo
S
%
itd
lo
i
k
to
=)
r ig %
Y
%
o
o 5
X
T
Ly
N T
iy
N
o =
o e
ey °=
=

Eal B iy o] 313tE& guk Al Fola| o A ¢ MMP-1 (matrix metalloproteinase—1)9] && & A sjst= AL 7}
HozH, #HHAd dste A5 &S 2t B 55 & 2y U 3= 69 S3E M 1000 o2 Aed &1t
A frobA ol tate] B4l W BR8-S A A Ee] MMP-1 m-RNAS A3 232 el Aoz B o] 5%
ol oJate] &ut AfrobAlzo Aol MMP-1 &do] Aalghs 13 4 Ut} o] ¢f &2 AP i g o] 315t Eo]
DDR29] 7|uolAl &4 A& St FHElS B X EAZ §55 THIAL of2e] & o] AdAE B3t T Y
ABARZAEE 7 AS5S HolF= Aot} o]k A& UL AHsFe dgAd T4} =Z A Vesna Evtimova 59

o
AF-2Fel )& Tumor Biology 20031 2438 189%o)| 4 198% 0] 2% 'ldentification of genes cell lines associated
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with the invasive status of human mammary carcinoma cell lines by transcriptional profiling' #A|&-9] A G=59] &
TANE 5 otk 7] ATl s dol7h HE Bo] & ok AEFelA DDR2 17 HE o] N e
AHG = 7HA AL S7bshe Ao 2 Q=T

olal, AAlelE Fote] & I e shgtE, A= 9 A %5”* S B dAE] A E Aoy, g o] vt

o5 Axclo] Slete] AT AL ohich, Eab g el AAcolL B R 5 4A He-Eel Aol gl o

A3} By o) SFEES thgol AAde /AR PUS V1% shel B W] £ /] &Rk
A ZE

SAIRE, ol 55 A9 7 2
]_

o Bape] A A& 717 A7k fol

[ A]e]]

A, 8 7) wEeA] 49F e Az FAC oste] eI T2 IVE Al xs % th

9]
D 50ck o R©+ 5 ~R2
HD)J\/RE Toluene CI/H\/RE AlCl  C5y |
i

/
z
e RS s g 5
ACOH | ELNH, DMF Holl ™ g
5 B \/ =2

A 1: 4-m EAF ot El SR eto] =(313tE Do] A%

4= EAF DA EAF 16.62 g (0.1 moDell ¥l 10 ml& 7kate] &afA|Z] 5, ¥l d S 2 e}o] =(SOCl,) 29 ml (0.2

mol) < X47]-o]-"7 714 3F8le] 1A BoF ksl M-S o) ZFEE= Bl o dE 2|59} fuE wE=AA A A S
AEAQ S o] A% 4 SA N dolME S 2o = (3 EHE DE 2] AAl glo] ATk

AAd 2: 1-3d -2-(4-m| S A A D)o El= (3t D] Al %

dF0EF(DE 2ol = 40g (0.3 mol)ol] TlEZZ2H & 200 mlE 7Fste] aukst Tt of 7)o WAl 29.5 ml (0.33 mol)
2 A7) A6 1614 ojA 4-mE A Dol MR 2 2 elo] = 18,5 g (0.1 moDS T 2% 2 m eHCH,CL,) 100 mio] 5]4]
S|4 ES o 308 Fk W8] A/FEEL 2A1F ek Aol 4] Aukal gl Rojz] Wk ol 1 M Rk £4-9) 400 mlol
7}“6%2 F715e FEst A2 2 s5A7 &, ARlaEnEadg v 2 GAste] v)A Ao =] 1-Hd-2-(4-7]
S5Ol (R DS T FAF YO HTE 1-(-ED)-2-(4-v A D)o B3} 1-(4- )2~
(4-Aeh s D)ol e AT},

AAd 3 gut-B 2 WA EA S3HE (e D] A%

(1) 2-PaR-4-F2 2323 ¢ =33 [1d)
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4'-22 23223 2 9= 16.86 g (0.1 moDell oFHEAF 50 mlE A 71skaL, 0 T2 W2 A171 ¢, B&7 5.14 ml (0.1 mol)
g W08 AsksHolh A Lol A 247 B WA F, B 270 mlE /bHa o3l SR A B AH L Axste] 04
DA AANE 2-HE R4 -F2E LI O«tﬂi(IHd) 24.13 ¢S AT s o2 5179 K 19 3HEE IIf WA
I, shst= Ik, 3hgHE 100, 88E [n, 2 stg=1us 7H2F 3o

(2) 2-B 2R -4'-d|EA Z 23] Q 7| =(3}3E IIle)

4'-vl| 5 A 23] @ | = 32.84 g (0.2 moD¥} CuBry, 89.34 g (0.4 moDell Y54t 450 mlE A 7kek 5, 6 A13F &<t 7+
G AL oE WA UG4S AA & F, B2 /bsa A FobAHlo|E2 2 1A 3 8 FEdel B FA1F L
A% 9 sEeha, -t AR Astel, 1A wAS] YR 2N R R 40|54 23 05 = (lle) 48.62 g D

=3
3 2-BRR-1-(4-F2=299)-3-vE-1-5E=(3} = [1Im)

Zz 294 1.02 ml (10 mmol)dl ZHEt] Aol = 14 mlE A7 sta, 4 EIDE2e0]= 1.6 ¢ (12 mmol)S 7138}
o] 71 3RS T of 7)ol ol AnldE E28o|= 1.46 ml(10 mmol)E FHET AT = 2 mld] <9 £4S oF 308 &<t
AZ8] H7bekar, 6 ARE w9t 714 g %, Ao 2 YZAAIA F53 T Aozl vhg Ao 1 M gAF =& dE 7hstaL, o
o EH 28 2 WA 3 3] FE38t0] Aozl F715S 10% FABIUER &AM o 2 AH, Ax W 553 5 Zyg2n}
By & AA|ste], WA mAe] YAE 1-4'-SF 229 d)-3-mE-1-FEh= 1.85 g& LA}

'"H NMR (400 MHz DMSO-d s) 6789 (d, /=8.4 Hz, 2H), 7.43 (d, /= 8.4 Hz, 2H), 2.81 (d, /= 6.8 Hz, 2H),
2.36~2.20 (m, 1H), 0.99 (d, /= 6.4 Hz, 6H)

A7 A D& 1—(4'—%iiﬁﬂ‘é)—3—uﬂ -1-%-E= 1.85 g (9.4 mmol)3 CuBr, 2.1 g (9.4 mmol)el el € oAl o] E
14ml 9 F2EZIXE 14 mlE G718, 2 A7 &9 71d 8738190tk Ao 2 Wzhsle] uAE AAS § oA Ax
2 FE3slo], WA m Ao AAdE 2- HEE'_ 1-(4'-E229d)-3-HE-1-Fe+= (IIm)=S AT}

(4) 2-B 2R —4'-¥| =) Z 2 3] O | =(3&= [11j)

= 13.2 ml (150 mmol), ¥4 (K,CO,4) 16.6 g (120 mmol) % 4'-FF =X 23] 2 7= 19.4 ml (140 mmol)°ll
tedoldd 100 mlE A7ete], 4 Az 52 7HE SR8ttt Ao 2 W7tste] 55 71sk & fo|doH 2= 2 WA
3 3] &34 0401 7155 Ax 9 w5310, Z2Ha2vte a9z AAlste], 9 A A E 4'-7)5A 22 5]
Q=276 g S A

'H NMR (400 MHz DMSO) & 7.99 (d, /= 8.8 Hz, 2H), 7.49~7.43 (m, 2H), 7.28~7.22 (m, 1H), 7.15~7.10 (m,
2H), 7.04 (d, /= 8.8 Hz, 2H), 3.00 (q, /= 6.8 Hz, 2H), 1.07 (t, /= 6.8 Hz, 3H)

oo B2 20 mloll 4719 o] dojzl 4'-H 5 A Z29 Q= 11.3 g (50 mmoD) ¥ 4FnFJIDEFEY = 50 mg
(0.4 mmoDS H7teta, 0 CE YZA 71 & B2S AA3] Artslgdn). 59 X0 Al 3A7F S0 wukst & 29 713
A yodoHER FEte] o3 /715 S A W 5T n-A N0 T QAP 2-HER-4'-HF5A TR Q
A =(110))S AT

F71 A el 3l A Pol duf-H 2 RAEA 33t [1Id WA [Mue] A4 3E oh2-2] 5 10 e AT

% 1.
H NVR (400 MHz OMSO-dg) ?? (ppm) |
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I11d CI| CHy [7.97 (d,/=9.2 Hz, 2H), 7.46 (d,/=9.2 Hz, 2H), 5.23 (q,/=6.8 Hz, 1H), 1.90 (d,J| 97
= 6.8 Hz, 3H)
Il1el0CHy CHy [8.03 (d,J/=8.8 Hz, 2H), 7.08 (d,/=8.8 Hz, 2H), 5.79 (q,/ = 6.4 Hz, H), 3.87 (s, | 98

(
3H), 1.77 (d,J/ = 6.4 Hz, 3H)
I11f|CHy{ CHy [7.94 (d,/=8.4Hz, 2H), 7.35 (d,/=8.4 Hz, 2H), 5.79 (q,/ = 6.8 Hz, H), 2.38 (s, | 79
3H), 1.76 (d,/ = 6.8 Hz, 3H)

IHg F | CHy iy NMR (400 MHz CDCI,) 22 8.08~8.05 (m, 2H), 7.18~7.14 (m, 2H), 5.24 (q./= 6.4 Hz, |67
1H), 1.91 (d.J = 6.4 Hz, 3H)
PR T CHy T NMR (400 MHz CDCI,) 22 7.86 (d.J = 8.4 Hz, 2H), 7.73 (d.J = 8.4 Hz, 2H), 5.21 (d.f %0

= 6.4 Hz, 1H), 1.89 (d,J/=6.4 Hz, 3H)
[ Br| CH, [7.98 (d,/=8.4Hz, 2H), 7.79 (d.J = 8.4 Hz, 2H), 5.82 (q,J = 6.4 Hz, 1H), 1.79 (d,J| 98
= 6.4 Hz, 3H)
IT1j[ 0P| CH, [8.07 (d.J= 8.4 Hz, 2H), 7.58~7.40 (m, 2H), 7.32-6.98 (m, 5H), 5.78 (q.J/ = 6.4 Hz, | 76
1H), 1.77 (d,J = 6.4 Hz, 3H)
IT1KSCH| CH, [7.94 (d,J/=8.4 Hz, 2H), 7.28 (d,J = 8.4 Hz, 2H), 5.25 (a,J/ = 6.8 Hz, H), 2.53 (s, | 57
3H), 1.89 (d,J = 6.8 Hz, 3H)
(

IHE G Bty NWR (400 MHz CDCIG) 27 7.96 (d.J = 8.8 Hz, 2H), 7.46 (d,J/ = 8.8 Hz, 2H), 5.50 (.4 40

= 6.4 Hz, 1H), 2.23~2.13 (m, 2H), 1.09 (t,/= 7.6, 3H)
I'1im CICH(CH;)8.08 (d,/ = 8.4 Hz, 2H), 7.65 (d,J/ = 8.4 Hz, 2H), 5.62 (d,J/ = 8 Hz, 1H), 2.20~2.06 | 64
(m, 1H), 1.11 (d,/=6.4 Hz, 3H), 0.99 (d,/= 6.4 Hz, 3H)
[11n[ Cl Ph [8.10 (d,/=8.4Hz, 2H), 7.72~7.24 (m, 7H), 7.20 (s, 1H) 95

| HT40CH, ©/1H NMR (400 MHz COCI,) ?? 7.97 (d,J = 8.0 Hz, 2H), 7.41 (d,J/ = 8.8 Hz, 2H), 7.16 (d. %9
%~ |- 8.0 Hz, 2H), 6.89 (d./= 8.8 Hz, 2H), 6.36 (s, 1H), 3.85 (s, 3H), 2.33 (s, 3H)

EY LA IVE tao] W54 50l &fsho] Azl

H
o KGN =
H + _— 2
RQJJ\H EtOHH; O /@)\g/
R R
W
[

{
I
EtzNH OMF HEN

I

Lf‘R'

AA e 4: huf-Sl =S A A=A (SR V) shstEo] A%

(D) 4,4'-t) 222020Vl A%

SEEH =LY = 14 g (0.1 moDoll o€ ¢F 120 mlE A7k 5, o1 7]¢] & 10 mlol] =521 AlQkshzZE(KCN) 14.98

g (0.23 mol) &N HH3] 7tsle] 12 A17F s<t 714 3hF38F3iT). *‘io& Wztsle] &8 7Fe & o} gl Axstal A
AR v ZHAZRvEOIRE GAse], At =t uA o] AAFE 44 -T)F22HEAVYS dAh

(2) 23| =F A -2-9d -(4-H| FAD oA E¥ = (Vx) o] Al %
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Wlz¢l 2.12 ¢ (10 mmol)ell 01]%%"3 50 ml 7}8Fe] el g o) ofyEZUHF| = 1.36 g (2 mmol) 9} E3} A ¢t3t &
(KCN) 4=&-9 30 ml& 747]‘ <, 71 gFsle] 3213 S QF wRkEksith A7) HhE Aol B8 71Skal o HolAH o] ER 2
YA 33] FF38te] dojzl f715S X 2 w5A 9, A a=2vfE a9 2 GAste] A = Ao AdE 2
al:—%"]—Z—ﬁﬂ%—(4-‘11]%"])0}‘1]54]%5(\/)()% ARt FES o= S7]9 3% 29 3¢E Vg 2 Vre ZH7 AT

G71 A el 4ol A Aol k-S| EFA A=A e Vy WA Vre] £4 235 ta-] & 200 el

E 2.
2= 0
R R H NMR (400 MHz DMSO-ds) & (ppm) (%)
. a [8.03 (d, J=8.8Hz, 2H), 7.56 (d, J = 8.8 Hz, 2H),
WiCll 7 |7.44 (d, J =88 Hz, 21), 7.40 (d, 7= 8.8 Hz 2. 12
S~ 1631 (d. J=6.0Hz, 1), 6.09 (d, J= 6.0 Hz, 1H)
'H MR (400 MHz CDCls) & 7.91 (d, J = 8.8 Hz, 2H),
Vx| H 0"\ 7.39~7.24 (m, 5H), 686 (d, J = 8.8 Hz, 2H), 5.89 (d.| ;-
% g5 64 Bz, ), 4.66 (4, 7= 6.4 bz, W), 3.82 (s
3

Vq| H SN 'H NMR (400 MHz CDCls) & 7.64~7.62 (m, 2H), 7.42~7.31 13
N (m, 6H), 7.50~7.28 (m, 1H), 5.74 (m, 1H)

_ 1799 (s, 1H),7.67~7.65 (m, 1H), 7.46 (d, J = 7.6 Hz,
velm| 2 12H), 7.35~7.81 (m, 2H), 7.27 (d, J = 7.6 Hz, 1H),| 4

s/ 6.;1~6.69 (m, 1), 6.16~6.14 (m. 1), 5.76~5.75 (m,
11

Ao 5: 2-otu| -3 Fm U EH st (shetE V)] Alx

(1) 2=} =-3-Ao}x=-5-(4-SF 22 H J)F I (Va) 9 A=

A7) AAle] el BojRl 2-HRE-4'-F 2 2o EH=(lla) 11.67 g (50 mmoD) ¥} TR =1}l EH(CH,L(CN),) 3.3
g (50 mmoDell HHE £ Eopw] =(DMF) 20 mlE A7kt ¥, 0 T2 W37stal, vl " oprl(Et,NH) 15.5 ml (150 mmol)
°F 30 w3 8] shetglct. o] Wl wkgNe] RE 40 TE WA F=F a3l 283 UA, A2olA 3 A1 Tk
ke & 6O mlE 7tete] of2etal, =3} n-Site R e AR §, Al e T2 AAA st 324
A A 2-opv)e-3-Aohe-5-(4-FREADFE IVa) & AU AT P Shghe thiel % 39 9
IVb W] IVp 2SS Vs UlA] IVuE 24H2E A3l

Jlem

i

(2) 2-otW] =-3-Aob—4 5-H (4 - 22 E)F AV & Alx

247 AA e 4o DRl 4 4'-UF 22 ZA(Vy) 7g (25 mmole)¥ 2= EZ 1.98 g (30 mmolol tjHE &
olu] =(DMF) 15 ml& 713k F, 0 C2 ¥7}se] te€ovl 100 mmole oF 30 7+ W3] H7stit. ojuj wkg-oe
L5740 TE A = o]_oﬂp]_ N&oﬂ/\{ 18 A1 7F ZoF nntstk 6‘ E 100 mlE 718+ OqJ/}O]-.T_’ 53} n-dAato F
Swsl AlAe & Axsgivh 28al O &, Ho g HER A% 0}04 SFAA 1A <] 3 2-0FH] -3 -Af o -
4,5-Y(U-Z22AD)FHIVV)S AUt L Yo = ofgfo i 39 ﬁ?&g Vg, IVr % IVWE 717y At

A7 A A& 2-oln e -3-FR2 U E YA 335 [Va WA [Vwe] B A 7S o189 7 3o e

® 3.
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R Re "H NMR (400 MHz DMSO-d») & (ppm) T%’%
Wal c1 " 2i36§2j73}{§t,’r7.so'62?§.’ 17H.)48 (d, J=8.4Hz, 2), 7.42 (d. J=| o
R B S s R v T
e | T T T
wal o | ks ;:27}};6;}1?,“;],521({5): ;H)% (d, J=8.8Hz, 2M). 7.41(d, J=| o
oo | T e R
R R o R L
el F | ;?giﬁggé?r s, 20), 7.46-7.43 (n. 20), 7.27-7.22 (m, 20).
w1 o ;;3 2(1?5’]225%:1{;{.) 2. 7.70 (s. 20), 7.21 (d. J = 8.4 o
Wil Br | cu, |7-687-62 (br s, 2. 7.59 (d, J= 8.4 Hz, 2H), 7.36 (d, J=| o

8.4 Hz, 2H), 2.15 (s, 3H)
IVj|OPh | CHy |[7.60~7.35 (m, 6H), 7.12~6.94 (m, 5H), 2.15 (s, 3H) 43
62~7.42 (br s, 21), 7.37 (d, J=8.4 Hz, 2H), 7.30 (d, J =

3

IVk|SCHs|  CHs 87

8.4 Hz, 2H), 2.48 (s, 3H), 2.15 (s, 3H)
7.72~7.58 (br s, 2H), 7.46 (d, J = 8.8 Hz, 2H), 7.39 (d, J|
V1| Cl1 Et =88 Hz, 2H), 2.93 (q. J=7.6 Hz, 2H), 1.22 (t, J= 7.6/ 91
Hz. 3H)
0. 7 = =
Vi C1 | CH(CHy), 7.62~7.52 (br s, 2H), 7.48 (d, J = 8.4 Hz, 2H), 7.38 (d, J 47

8.4 Hz, 2H), 3.42~3.08 (m, 1H), 1.28 (d, J = 8.4 Hz, 6H)

valocs Q/ 7.64-7.54 (br s, 2M), 7.25 (s, 4), 7.17 (d, J = 8.8 Hz,|
o 2H). 6.86 (d, J= 8.8 Hz, 2l). 3.72 (s, 3H). 2.35 (s, 3H)
P
ol ¢1 | @Y [7-897.72 (or s, 2H). 7.35 (d. J = 8.8 Hz, 2. 7.28 (s, 4H)|
© s [7.21(d, J=8.8Hz, 20), 2.36 (s, 31
CN
) o~ [7.90-7.80 (br s, 20), 7.54 (d. J = 8.8 Hz, 2M), 7.42-7.41
Wo € L0 m, 4H) 7.37 (4, J = 8.8 Hz, 2H) 46

s 7.83~7.73 (br s, 2H), 7.67 (dd, J = 5.2, 0.8 Hz, 1),
IVq| H O |7.34-7.32 (m, 4I). 7.22 (dd. J = 3.6, 1.2 Hz, 1H). 7.17 (dd.| 49
J=5.2, 3.6Hz, 2H)
o 7.84~7.74 (br s, 2H), 7.77~7.76 (m, 1), 7.44 (d, J = 7.2
I¥r| H IO |Hz. M), 7.41-7.37 (m, 2H), 7.32~7.28 (m, ), 6.70 (d, J=| 74
3.2 Hz, 1H), 6.64 (dd, J=3.6. 3.2 Hz, 1H)
I 8.30 (d, J = 8.8 Hz, 2H), 8.15~8.05 (br s, 2H), 8.00 (d, J =
{IVs| NO, | CO:Et (8.8 Hz, 2H), 4.30 (d, /= 7.8 Hz, 2H), 1.12 (t, J = 7.8 Hz,| 86

: 3H)

OVi[ H T Ph [7.37 (s, 2H), 7.49~7.38 (m, 5H), 7.29~7.19 (m, 5Hi) | 86
v ~ [7.85-7.75 (br s, 20), 7.52-7.28 (m, 7H), 7.21 (d, J = 8.8|
KR I gy 89

o [7.88~7.82 (br s, 2H), 7.56 (d, J = 8.4 Hz, 2H), 7.41 (d, J =
Wl C1 | (7 8.4 Hz, 2H), 7.28 (d, J = 8.4 Hz, 20), 7.38 (d, J = 8.4 Hz,| 68
] 2H)
o [7.64~7.54 (brs, 2H), 7.28 (d. J=8.4 He, 2H), 7.18 (d, J =
V| OCH; | 1T (8.4 Bz, 2H), 7.01 (d, J = 8.4 Hz, 2), 6.86 (d. J = 8.4 Hz,| 84
2H), 3.80 (s, 3H), 3.72 (s, 3H)

A7) DA 5014 AoiR FEE [VE S22 A2 Flo] ]9 w2 63} o] 4-oln| - F2uEn|dl] 33HE
2 4-F22 F2yHdA 3§E VIS Az
[¥H-82] 6]
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]
NE By MH
\< HJ\NH2 Lo B
i / e — N/““\i“-"’“\
2 I
aps Dot
% W
o] R

iscamylnitrite

2
S W

AA e 6: 4-ofv] e SEFR e v] A SHeHE 4-ofne-6-U-S e mIE)Fw [2.3.d]9rPdVIa)e] A=

A7) A A4 54 FojRl 2- o}ul; 3-Alole-5-(4-F 229 d)FH(Va) 4.37 g (20 mmol)el] EEoln= 20 ml=
A 7vete] 12 AIZE B9t 7HE #hReh & A2 o2 Wzkelgitt o 7)ol & 100 mlE 7hetar, A E LAE o ete, B3
n-ito R F73] AA S § Ax3QIth 183 YA, ol BT dEUFE A A st A mA o] A E 4-obr] -
6-(4-ZF22HD)F=[2,3,d] 91 d(VIa)S It 5dat i oz 18] 7 49 843E Vb WA ViwE 717t o

At
&719F o] Aozl 4-ofv] e FRI W H A 5}3HE Via WA Viwe] 24275 vh59] 3 40l el

X 4.
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R| R HONMR (400 MHz DMSO-di) & (ppm) T{%’
, 8.18 (s, ), 7.77 (d, J = 8.8 Hz, 2H), 7.52-7.62 (m.
Via | C1 B4y, 7.34 (s) 1H) 0

8.15 (s, 1H), 7.71 (d, J = 8 Hz, 2H), 7.48~7.42 (br s,

Vb |Ock| gD 76 ). 707 @ = e s 7
8.17 (s, 1H), 7.67

Vie|CH | H |20, 7.31 (d, J =

3H)

, 8.17 (s, 1H), 7.72 (d, 7 = 8.8 Hz, 20), 7.57 (d, J =

Vid | CLy o CHs 188y, oK), 7.28~7.13 (br s, 2H), 2.51 (s, 3H) 91

; 8.13 (s, 1H), 7.63 (d, J = 8.8 Hz, 2H), 7.20~6.89 (m,
Ve (OCHs|  CHs  {4f1y” 3781 (s, 3H), 2.48 (s, 3H) 67

8.15 (s, 1H), 7.59 (d, J = 8.4 Hz, 2H), 7.33 (d, J =
VIf | CHs CH; 8.4 Hz, 2H), 7.18~7.06 (br s, 2H), 2.51 (s, 3H), 2.37| 46

(d = 8 Hz, 2H), 7.52~7.42 (br s,
8 Hz 2H), 7.25 (s, 1H), 2.37 (s.| 75

(s. 3H)
, 8.16 (s, 1H), 7.76~7.73 (m, 2H), 7.38~7.36 (m, 2H).
Vig) F 1 Cls 19'26-7.10 (br's, 2H), 2.13 (s, 3H) 69
, 8.14 (s, 1), 7.84 (d, J = 8.4 Hz, 2H), 7.49 (d, J =
VI T Gl 1874, "o, 7,17 (s, 2H), 2.61 (s, 3H) 70

. 8.17 (s, 1H), 7.71 (d, J = 8.4 Hz, 2), 7.63 (d, J =
VI Brop o s 974y, oH), 7.28~7.12 (br s, 2H). 2.51 (s. 3H) 8

8.15 (s, 1), 7.72 (d, J = 8.8 Hz, 2H), 7.60 (d, J =

VIj | OPh CHs 8.8 Hz, 1H), 7.48~7.40 (m, 1H), 7.26~7.02 (m, 7H),| 96
2.51 (s, 3H)
8.15 (s, 1H), 7.64 (d, J = 8.4 Hz, 2H), 7.39 (d, J =
VIk | SCHy CHs 8.4 Hz, 2H), 7.22~7.04 (br s, 2H), 2.53 (s, 3H), 2.50| 82
(s, 3H)
8.18 (s, 1H), 7.67 (d, /= 8.8 Hz, 2H), 7.56 ( =
Vil | Cl Et 8 8 Hz, 2H), 7.20~7.10 (br s, 2H), 2.93 (q, 2 85

. 2H), 1.2 (t. J=7.2 Hz, 31)

, 8.2 (s, 1), 7.68-7.52 (br s, 4H), 7.04-6.88 (br s,
Vim | CI | CH(CH)2 |of)” 3744~3.28 (m, 1H), 1.29 (d, 7= 7.6 Hz, 6H)

: 8.24 (s, 1H), 7.39~7.37 (m, 6H), 6.93 (d, J = 8.8 Hz,| |,
Vin | OCH KQ/ 20). 3.75 (s, 3H), 2.42 (s, 3H) 40

89

o

Vix | H Sy~ 8.26 (s, 1H), 7.56~7.49 (m, 2H), 7.46~7.31 (m, 7H),
IS 7.13 (d, J=8.8 Hz, 2H), 3.90 (s, 3H)

s~ 830 (s, 1), 7.85 (dd, J = 5.2, 1.2 Hz, 1H).
Vig| H | 1O [7.59-7.50 (m, 4H). 7.45-7.37 (m. 4H). 7.31 (dd, J 4 2
g 2, 3.2 Hz, 1)

23

5
, o~ [8.20 (m, 1), 7.94 (1, J= 1.2 Hz, 2H), 7.61~7.59 (m.
vie | B LD 7H), 6.70 (1s, 1H) 10
, §.38-8.31 (n, 41). 818811 (n, 3. 4.28 (q. /= 3.2
VIs | N0z | COEL 1" oni ™0 65 (¢, '/ = 3.2 Hz, 3H) 0
VIt| H | Ph [8.28 (s, 1H), 7.60~7.32 (m, 12H) 47
Viu| cl | () [8.20 (s, 1H), 7.68~7.18 (m, 9H) 9%
o [8.27 (s, ). 7.62 (d, J = 8.4 Hz, 20), 7.51 (d, J =
Vv ol | O 8z, 20, 746 (d) T = 8.4 Hz, 20, 739 () T =| 98
- 8.4 Hz, 2H)
<o 823 (5. I, 741 (4, J = 8.4 e, D, 738 (4, /=
Viw |oc; | ()7 (818 Bz, 2, 7.12 (4, J = 8 4 Hz, o), 6.93 (d, 7 =| 89
= 84T o). 3.84 (s 3). 3.75 (s, 3)

A 7:4-22 7 FRIUUA SFE4-FRZ-6-U-F22ADF L [2.3.d]9vHdVIa)] A=

A7) A 6ol ol 4-ofv]e-6-(4-S22Id)-F2[2,3,d] FYrH(VIa) 7.37g (30 mmoDdl] E2ZXE
50 mlE A7}3taL, o] AePdYE|E 8.6 ml (65.1 mmoD< H7Fete], 14 A1zt 52 7FE 73 qith. 18]ar A, A
o w Yzste] FRREFS A4S sl A AAG AL, A asntE v 2 AAst] =T Ao BAE 4-ER -
6-(U4-F22HDFE(2,3,d]F M d (Vlla)S dATh S POz oo ® 59 3% VIlb A VIiws 217}
At

g9 2ol Ao 4-2 22 FEI A A 3HE Vila WA Viiwe] #4275 thg-9] 3 590 YeER AT
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R | R MR (400 MHz DMSO-d) § (ppm) TS
! 8.85 (s, 1H), 8.07 (d, J = 8.4 Hz, 2H), 7.84 (s, 1H),
VITa) €1\ 0 19°65 (4] 7 =8.4 Hz, 2H) 32
, 8.78 (s, 1), 7.99 (d, J = 8.4 Hz, 2H). 7.58 (s. 1H).
VIIb\OCHs | B 17795 (4] 7284 Ha, 2)) 3.85 (s, 3H) 18
, 8.80 (s, 1H), 7.93 (d, J = 8.4 Hz, 2H), 7.68 (s, 1H),
VITe| Clls | H 7738 (4] 7 =84 Hz, 2H). 2.39 (s, 3H) 27
, 8.82 (s, 1), 7.86 (d, J =8 Hz, 2H), 7.67 (d, J = 8
VITd| C1 | Qs g ™oy 260 (s, 3H) 82
, 8.77 (s, M), 7.78 (d, J = 8.4 Hz, 2H), 7.16 (d, J =| on
VIle|OCHs | Cls 134"y, 'oH), 3,85 (s, 3H), 2.58 (s, 3H) 35
, 8.78 (s, W), 7.71 (d, J = 8 Hz, 2H), 7.40 (d, J = 8
VITE Clls | Cls 1y Pony” 2 58 (s, 3H), 2040 (s, 3H) 15
. 'H NMR (400 MHz, CDCly) & 8.71 (s, 1H), 7.81~7.78 (m,
Vilg| F | CHs |opy "7 97-7.21 (m, 2H), 2.65 (s, 3H) 54
7 MR (400 MHz, CDCl) & 8.98 (s, 1H), 7.87 (d, J =
VIIh| T [ CHs g 4, 2), 2.65 (s, 3H) 10
- 8.79 (s, 1), 7.76 (d, J = 8.8 Hz, 2H), 7.73 (d, J =
VITi| Bro | CHs 19787y, oK), 2.56 (s, 3H) 43
879 (s, 1H), 7.85 (d, J = 8.4 Hz, 2H), 7.66 (d, J =
VIIj|OPh| CH, |8.8 sz ), 7.52~7.42" (n, 1H), 7.28~7.06 (m, 5H), 2.59 7
(s, 3H
'H NMR (400 MHz, CDCls) & 8.70 (s, 1H), 7.72 (d, J =
VIIk|SCHs| CHy |8.4 Hz. 2H), 7.36 (d. J = 8.4 Hz, 2H). 2.6 (s, 3H).| 20
2.55 (s, 3H)
H MR (400 MHz, CDCls) & 8.74 (s, 1H), 7.73 (d, J =
Vit ¢l | Bt (8.8 Hz, 2H), 7.51 (0.7 =88 2. 3.05 (0. /=76 47
Hz, 2H3.71.32 (t, J = 7.6 Hz, 31)
88 (s, 1), 7.72 (d, =84z, 20), 7.67 (d, J =
VIIn| CI CH(CHg)zS.A)& Hz, 2H), 3.54~3.42 (m, 1H), 1.42 (d, J = 7.2 Hz.| 33
6
, 8.87 (s, 1), 7.51 (m, 4H), 7.39 (d, J = 8.0 Hz, 2H).
Vilo| €l %Q/ 7.34 (d, J='8.0 Hz, 2iD), 2,41 (s, 3H) 28
il g |9y [H NR (400 MEz, ODCLy) & 7.67 (s, 1H), 7.67-7.64 (m.| 5
r 3 30). 7.44~7.27 (m, 3H). 6.65-6.60 (m, 2H)
899 (s, 1), 8.44 (d, J = 8.8 Hz, 2H), 8.14 (d, J =
VIIs| NO, | COEt [8.8 Hz, 2H), 4.44 (q, J = 3.2 Hz, 2H), 1.32 (t, J=3.2 2
Hz. 3H)
Vitu| €1 | [ [8.88(s, 1), 7.56~7.47 (n. 9H) 40
P - =y
EINe 290 (. W), 7.63 (4, J = 8.4 Ho, 20). 7.677.64 (] g5
_0J8.80 (s, 1), 7.47 (d. J = 8.8 Hz, 2H), 7.40 (d, J =
VIIw|OCH | [ ]84 Hz, 2H), 7.09 (d, 7= 8.4 Hz, 2H), 6.97 (d, J = 8.8 42
& Hz, 2H). 3.85 (s, 3H), 3.77 (s, 3H)
7 335 VIIE o] &ste], dl A, the-at 28 whs-2] 7o o)ato] B ubwd o] 51818 A< 315
o]r)r
A .
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cl Ry _/CI
BB
J\ O AI{ = i
Wlle Wl
MHz /|
E Ho - ey Ro o
/_ e 5
@ - BuOH lN’/Lo/ \ 70
X (n=1)
X {n=1)
.. He Ry
M0~~~ OMe N)%/Q /_/
L,,LO/ \ /
A

Ao 8-1:4-Fm R -5-mE-6-(4-sS|=SA D) F2[2.3.d]uANVIDS] A%

B7] AAle Tl A dolRl 4-FRE-5-wE-6-(4-vS5AHE)F2([2,3,d] 2 n D (VIIe) 1.268 g (4.6 mmoDell ¢
SEE2E 10 mlE 7HeF F, -78 CT& W7hA17]aL, BBry 13.85 ml (IM in HE22Heh)E 3] A7heqivy. 28

LA, Aol A 12 AlZHE R mkgk -, 5 @A AU EF(Nay HCO,) 8-S 23 3] 7hataL, o dopAlHlo] E= 2
A 3 3] FEte] Aol F7ISS AvER AHSaL, x B 553§, AP ARntEaY Il odte] FA|st, =
A A AR E 4-FRE-5-HE-6-(4-3 =S5 HE)FR[2,3,d]9 8P E 989 mgS ATt (FE: 82%)

>

'"H NMR (400 MHz DMSO-d ;) & 10.13 (s, 1H), 8.75 (s, 1H), 7.67 (d, /= 8.8 Hz, 2H), 6.97 (d, /= 8.8 Hz, 2H),
2.56 (s, 3H)

AN 8-2: 4-F22-5-ME-6-[4-2-F2ZR2NEANALG]FZ[2,3,d]1FFMAIX)Y A=

0

7] Al 8-2014 D2 4-F22-5-HE-6-(4-3|=FA A D)F=Z([2,3,d]F (7)) 859 mg (3.3 mmol), A&
FhE 0] E(Cs,CO,) 2.37 g (7.26 mmol) 2 U EEoln = 5 ml EFEo] 2-F22o]d vel-EFAE Ty o|E
1.32 ml (7.26 mmoDE F7Fsk &, 220 A] 2 AIZF ok witslich, A7) wkg-dof & 20 mlE 7Fskal o 93k &, o g
Sl EloFE R A F 33T of A& o @olA E| 1Ei 2 lH A

=
ol

3 3 F&3te] dojA $7EFS Ax W =3 & 7124_:/_§
pRE L ol o sfo] AHA|ste] 2 aA] A= 2-5-vd-6-[4-(2- iiioﬂi*])iﬂ‘é]—ri [2,3,d SR
(7] vh-&2] 79 SHetE XI'NHEA] 19 SH3tE XI’(S‘ 1 175l a3) 205 mge AA. (58 1 19%)

'H NMR (400 MHz CDCl,) 6 8.69 (s, 1H), 7.76 (d, /= 8.8 Hz, 2H), 7.07 (d, /= 8.8 Hz, 2H), 4.32 (t, /= 6.0 Hz,
2H), 3.89 (t, /= 6.0 Hz, 2H), 2.64 (s, 3H)

2N 8-3: 4-(3-3|EZ Ao} d P x)-5-HE-6-[4-(2-Z 22 EAFHL | FZ[2,3,d] T 7D (X) A%

A7] A Ao 8-204 AR 4-FR2EZ-5-HE-6-[4-C-FZZ2JAEAAL]FZ[2,3,d]19H7H(8") 79 mg (0.25
mmol)¥} 3-o}r] =¥ & 53.5 mg (0.5 mmoDol n-FELZF 2mlE 718l 4A]7F S<t 71 d-735F T, &S A A3k
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T, =& 7hekaL, ol”opAElo] ER 2 W] 3 3] FE8te] ol fr]SE A R sFolth 2gal v, Az}
Byl esto] AAlste], A4 1A = 4-(3-3| =FAlobd B e)-5-mE-6-[4-(2- ﬂiioﬂi/‘])iﬂ‘é T
[2,3,d]9 & D (7] wbg-24] 79] shehe X' vbE-2) 19] 319& X T n=1% 4%l i) 80 mgS LA (& 1 83%)

'H NMR (400 MHz DMSO-d s) 69.42 (s, 1H), 8.51 (s, 1H), 8.36 (s, 1H), 7.69 (d, /= 8.8 Hz, 2H), 7.26~7.04
(m, 5H), 6.52 (d, /= 8.0 Hz, 1H), 4.35 (br t, 2H), 4.00 (br t, 2H), 2.60 (s, 3H)

AAlef 8-4: 4-(3-3|=FAobd 2] ) -5-WE-6-{4-[2-(4-= 2 D)ol E5A |a L} F=[2,3,d]F 2 nd(A) 9] A=

2g7] Aol 8340l Al Fofxl 4-(3-3| EF Aot d B )-5-WE-6-[4-2-F2 2 FADA I F=2[2,3,d] 9 W L9
19 mg (0.048 mmol)¥} L2 =3 }EHF(NaD) 7 mg (0.046 mmolol] FHEHeo E¥¥ 0.07 ml (0.8 mmoD)E H7}stx
90 Toll A 24 A|ZHE<tF wnks}A T}, 37| ‘ﬂ%%oﬂ X3} B AUEFNa,HCO,) 894 L 7hatar, ol g oAl O]E
2 WA] 33] F=38to] o3l Fr715S 7d§_ S g 2etE g oste] AAste], kA A A=

2-

53 5, 7
(3-8 =5 A obd ) 1) -5 & ~6- £l A5 A )2 (25,0110 15 g A0, G
71 %)

~~
e~
|

'H NMR (400 MHz DMSO-d z) 69.42 (s, 1H), 8.50 (s, 1H), 8.36 (s, 1H), 7.67 (d, /= 8.8 Hz, 2H), 7.24~7.00

(m, 5H), 6.51 (d, /= 8.0 Hz, 1H), 4.17 (t, /= 5.6 Hz, 2H), 3.59 (t, /= 4.0 Hz, 2H), 2.73 (t, 2H), 2.59 (s, 3H), 2.50
(brt, 4H)

AN 9:4.5.6-X3 FruendA s}3=o] A%

B71 AAlel 6 = 7ol A Aol FhehE VI = VIS 22 Ed = Abgste] & 2] sigteE FRygndi sh3E
& Azl

D
a=Cl R < Ra
O
a Ry ZH o

M

u}
—~+J, % @—{ = C 2 LIEHH
Ry B Ry £

(D) 4-old e e-6-(4-SF229I)F=(2,3,d]F (B9 A%

4-F22-6-4-F22AD)FE[2,3,d] 97 H(VIIa) 79.5 mg (0.3 mmol)#} o}d* 55.9 mg (0.6 mmol)el n-5-€
dF(ET ELF B o|Aax2IAF) 2 mlE A7FstaL, 4 A 5< 7HE B &, SulE Al A Y. guEs%
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Abo] = 1 mlell ¢l F & 15 mle]l 7}ate] of 7}3t
—6-(4-FZEADFZ[2,3,d]9 1 H(5)S AATH FA WHOZ 5719 K 69 S 6 X 64, 85, 89, 91 )
2 939 107 WA 111 247F A

(2) 4-(4-HEA N Z Do} ) -6-(4-F22H9)F2(2,3,d] 7 v (66)9] A=

AA ] 6ol A A 4-obr -6-(4-F 22 D)FZ[2,3,d]19 P (VIa) 245.66 mg (1 mmoDel] el 1 ml &
4-mlEAM Y F22o]= 511.8 mg (3 mmoDS 7hake] 2 AJF F<t 7+ BHRgk 9, 7St st A I e d S Al A
o} IN FABIER F8908 718t ddotAEHolER 2 WA] 3 3] FE8te] dojXl §7]15S AFER AY, 1z 2
EEAZ §, ZAaEetEadg a2 gAste], 24 1A AHE 4-U-wEAME Do w)-6-U4-S22Hd)F =
[2,3,d]T g Hd (66) AATh 5L YHo = 51712 & 69 3H5tE 65, 2 67 WA 73S 2+ Alrh.

(3) 4-(3-M|EAF HA)-5-HE-6-4-S2 29 D)FZ[2,3,d] 92 D(74)9] A=

3-ME A H= 37.2 mg (0.3 mmoDeol E|E3| =&FHTHF) 2 mlg #7betar &F3she] =28 =(60% NaH) 24 mg
(0.6 mmoD& H7hat &, ALl A of 10% 5t kst iet, uhg-8- Aol HAAjo 7oA Alxd 4-F22-5-md-6-(4-
FREAE)FRE[2,3,d]19 2P (VIId) 0.3 mmol= 7Fskal, AZellA 2 AIRbeq mnkeh §- Wztsto] & 10 mlE HA
3 A7ttt A9 A S o Hsta FRE 7 n-Fio 7 AFH P Axste], 4 14 AAE 4-3-vEA A=

A)-5-mME-6-4-SF22HD)FZ[2,3,d]19 gV D(74H)S A} FL3 HFHo = 51719 F 69 3H3E 75 A 78%
Z+zF AA T},

(4) 4-(3-38|=FAlobd 2] 3=)-5,6-H(4-s| =5A]H d)F2[2,3,d ]9 g V& (90)¢] A=

A7l Al xE 4-(3-3| =F Aot 2] e)-5,6-H(A4-HEA HE)F=[2,3,d] 9] 7] d(89) 150 mg (0.31 mmol) 7} 3]
Yo A3HE 752 mg (6.51 mmol) e EFES 210 ColA 3 A7F B¢t 719D 78tk A7) wbeEo] 25 718kar, o
golAlglo] ER 2 W] 3 3] FE5t] ARl f7]|5S 12 9 55§ A a2z HA|ste], 24 14 A
AE 4-B-3=FAlotd g m)-5,6-t](4-3| =5 A ) F=[2,3,d ] F P H(90) 15 mgs LTt

(5) 4-2-T g ol o)-5-HE-6-4-S2 29 D)FZ[2,3,d] 927D (96) 9] A=

F71 AAd TAA AFzE 4-FR2-5-HE-6-4-Z 229 E)FZ[2,3,d] 9 mH(VIId) 265.1 mg (1 mmoD)Z} 2~
ol =32 Y 141.17 mg (1.5 mmoDS gHEEEoln= 3 mlo] %9 EES 0 CE Yzhele] 2Fdol =8 =(60%
NaH) 80 mg (2 mmoDE H7Fek §, Ao A 3 Ul#] 8 A|xbg<t wnkallt, A7) wkgHo 23} ¢l 39k w(NH,CD
| 7slar, odolAlE|o] ER 2 WX 3 3] &3] 42 57152 A2 2 FHA 5, AH AR ED Y2 A
shed, A2 1A AFE 4-2-Fgdoln| w)-5-HE-6-(4-SF 2= d)F
Ho R &7 ¥ 69 3= 94, 95 2 97 WA 106< Z+7 Lglt).

_{ ,
h
™o
o
=
o
AC)
=
o
©
S
tlo
2
4%
o
off
e
&)
0%

(6) 4-(EgF-4-3 = AN SR Aol n)-5-HE-6-(4-S229d)F 2 [2,3,d]F 1 H(113)] A=

A7) AA e 7 AZE 4-F22-5-HEH-6-U-S22HI)F2[2,3,d]19 7 D(VId) 265.1 mg (I mmol)Z} E
gri-4 ot e A SRS 93hE 303.3 mg (2 mmol)S n-F-E¢E 3 mlol] =521 E3FE Eg o "olrl(Et;NH) 2.2
mmol& 7k §, 7hd $HRate], 3 A 12 Al7HE et kst gict, A7) wkg- el 23} 5kt w5 (NH,CD +& 945 7t
3haL, o HolAElo] ER 2 WA 3 3] FEdle] 98 F715S A 2 %3 5 AgRetE a2 AR s, 4-(E
g4 -3 EEAAZF R Aol ) -5-HEH-6-4-F22HI)FZ[2,3,d]F Y1 H(113)S A}t 53 wHor

(7) 4-(B3-3| =2 A A5 A)-5-HE-6-4-ZF 22 I)FZ[2,3,d] (792 A=

A7NNA AZH 4-(3-HEAH=ZA)-5-HE-6-(4-F22HI)FZ[2,3,d]7 1 H(74) 366.86 mg (1 mmol)el] T
22 E(CH,Cl) 5 mlE 718 &, -78 T& WZbA17] 3L, BBry 0.25 ml(1M in T2 2 W) E d 73] 4718t A
Lol A 12 A kel §, 28} AU EF(Na,HCO,) 8-l 3] 7hate, o dolAlHlo] ER 2 U4 3 3] &
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st 42 f715S AR AHstL A2 2 w5A & Z5a= }E:LaME%ﬁﬂo}ﬂ 4~ 3 3| = F A H 5 A])-5-
HE-6-4-F22HI)FZ2[2,3,d]19 2 1‘:4_(79)5 A}, =As W o 7 3179 % 69 3= 19, 69, 27, 25, 22,
59 2 625 Alg-3te] 35HE 80 WA 84, 86 E 872 ZHzF AUt

Bd71eA B2 4,5,6-X3 FRIAYn DA s} A4

%

€ ob#lel & 6-a WA 6-joll UEbglnt.

3 ba.

‘ 1 — mp | &
R|R C H NMR (400 MHz DMSO-d») & (ppm) )| )
9.9 (s, W), 845 (s, 1H), 7.89-7.79 (m, 4H), |o--_
Chym| (1 |7.54~7.63 (m, 3H), 7.40 (t, J = 8 Hz, 2H), 7.11,557| 39

TN (¢, J = 6.8 Hz, 1H) 2

(¢}

10.02 (s, 1H), 8.48 (s, 1H), 8.21 (dd, J = 8.8,
6(Cll H s 2.4 Hz, 1M), 7.83 (d, J = 8.8 Hz, 2H), 7.74~7.68|239~

oA (m, 1), 7.58 (4, J = 8.8 Hz, 20). 7.53 (s, 1),| 241 | ¥
7.44°(d J=8.8 Hz, 1)
10.03 (s, 1), 8.51 (s, 1), 8.13 (d. J = 2 Hz,
Jlalg | ¢S WL 7.85 (4 J = 8.4 e, 2, 7.73 (d, J = 8,4259~| o
oz, 1), 7.60 (br d, 3H), 7.42 (t, 7= 8 Hz, 1H).| 260

7.14 (dd, J =8, 2 Hz, 1)

9.76 (s, 1D, 9.56:0.36 (or 5. ). 842 (5. 1.
o |7.82 (4, T2 8.4 HZ 2H), 7.59 (d, J = 8.4 Hz,|pr.
8iCH 1| T |2, 7.58 (s, 1), 7.37 (d.J'= 2.4 Hz, ), 7.20 57| 77
HoO NI S = 8 Hz, 1H), 7.13 (f, J = 8 Hz, 1H), 6.49
(dd, /=8, 2.4 Hz. 1)

8.26 (s, 1H), 8.18~8.02 (br s, 1H), 7.79 (d, J =993~
9 Cll H | wo~M [8.4 Hz, 2H), 7.57 (d, J = 8.4 Hz, 2H), 7.45 (s, 60

M), 4.90~4.78 (m, 1), 3.72~3.48 (m. 4H) 224
8.48 (1, /=56 Kz 1), 8.28 (s, 1), 7.79 (d, J
0]ct| 1 | ST o |4 e A 756 (4, 7 =84 fle, 2H). 743 181200 o
A 1) T 6.94 (s, 1), 6.86 (s, 2H), 5.98 (s, 2H). 201 2

4.64 (d, J=5.6 Hz, 21)

2]
et
j==]
~

o 9.68 ( ., 9.34 (s, 1H), 8.34 (s, 1), 7.81 (d, ‘
1y @ J = 8.4 Hz, M), 7.58 (d, J = 8.4 Hz, 2H), 7.50284~| 4
~wn l(d. T = 8)8 Hz, 2H), 7.40 br s, 1), 6.79 (d, J =285 | °

8

on 9:84 (s, 1D, 9.27 (s, 1), 8.32 (s, M), 7.79 (d.
ol g @ J = 8.4 Hz, 2H), 7.60 (1, 3H), 7.42~7.28 (br s.|244~| ,,
‘ A [, 7.10 (t, J = 7.6 Hz, 1H), 6.97 (d, J = 8 Hz,| 245
). 6.87 (t, J=7.6 Hz, 1H)
8.70 (s, 1), 8.37 (s, ). 7.78 (d. J = 8.4 Hz,| o
13|Clicks| (1 |20), 7.66 (d, J = 8.4 Hz, 2H), 7.61 (d, 7= 34 G| %2
Nz, 2H), 7.38 (1, 2H), 7.13 (t, 1H), 2.65 (s, 3H)
; 8.78 (s, 1H), 8.41 (s, 1H), 7.94 (dd, /= 6.8, 2.4
ulct|en| Y |Hz, 1), 7.78 (4, J = 8.8 Hz, 2H), 7.71~7.65 (m 179~ ¢
3| g I, 7.62 (d, J = 8.8 Hz, 2H), 7.43 (t, J = 9.2| 180

Hz, 1H), 2.65 (s, 3H)

8.79 (s. 1), 845 (s, I(H). 7.86 (s, 1H), 779 (.

N T = 8.4 Hz, M), 7.67 (d. J = 8.4 Hz, 1), 7.62|151~

15| C1 | CH; C,/@LNH (d, J=8.4 Hz, 2H), 7.40 (1, J = 8 Hz, 1H), 7.15 152 | ®
(1. 7=8Hz, 1H), 2.66 (s, 3

9.42 (s, 1), 8.57 (s, 1), 8.38 (s, 1H), 7.77 (d,
wlcllen (N |/ = 8.8 Hz, 20, 7.61 (d, J = 8.8 Hz, 2W),|130~ o
3| o P [7.22 ? 98 (r)n 3H), 6.52 (dd. J =8, 1.2 Hz, 1H).| 132
2.62 (s, 3

X 6b.
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R| ¢ H NIR (400 MHz DMSO-d) & (ppm) N

(s, 1H) 8.51 (s, 1H), 8
4'Hz, 2H), 7.60 (d, J
Hz, 2H) 6.77 (d, J =

.26 (s M), 7.76 (d,
8.4 Hz, 2H), 7.34 (d,
Hz, 2H), 2.61 (s. 3H)

273~

CHs 275

8

8.60 (s, 1H), 8.32 (s, 1H), 7.77 (d, J
CH (O:[::L\ 2H), 7.61 (d, J=8.8Hz, 2H), 7.25 (d, J =
SN wi (1), 7.02 (dd, J = 8, 2.4 Hz, 1H),7.25 (d
Hz, 1H), 6.04 (s, 2H), 2.63 (s, 3H)

8.8 Hz,
2.4 Hz, 196~
H 83

8| 197 |

8.25 (s, 1H), 7.73 (d, J = 8.8 Hz, 2H), 7.66 (d, J|
CH| ST T = 6 Hz, 1H), 7.58 (d, J = 8.8 Hz, 2H), 6.96 (s.|164~
Hy L 1H), 6.85 (s, 2H), 5.97 (s, 2H), 4.65 (d, J = 6 Hz,| 165
2H), 2.58 (s, 3H)

83

8.50-8.42 (br s, 1H), 8.35 (s, 1H), 7.77 (d, J =
< (8.8 Hz, 2M), 7.61 (d, /= 8.8 Hz, 2H), 6.99 (1, J =l oo
T 8'He, ), 6.92-6.84 (br s. IH), 6.76 (dd, J = 8. o
WNTONR 8T, 1), 6.34 (dd, J = 8, 1.2 Hz, 1H).
5.18~5.04 (br s, 2H), 2.60 (s, 3H)

CHs 45

s, 1H), 8.41 (s, lH) 8.
=7.6 Hz, 1H), 7.80 (d, J =
= 7.6 HZ, 1), 7.63 (d =

J=8Hz, 1), 4.34 (q J

), 1.34 (¢, J=17.2 Hz, 3H

(s, 1H), 8.01 (d,
Hz, 2H), 7.70 (d.
8 Hz, 2H), , 7.52
7.2 Bz, 2H). 2.67

25
8.8 N

o 161
)

62| 78

“He | [
CHs/ E10,C” 7 “NH

9.07 (s, 1H), 8.49 (s, 1H), 8.30 (s, 1), 7.76 (4,
CH: -0 S J = 8.8 Hz, ZH), 7.61 (d, J=8.8Hz. 2H), 7.10 (s,|219~ 38
ko~ |1H), 6.96 (d, J=8.8Hz, 1H), . 6.91 (d, J=28.8220]| "*
Hz, 1H), 3.77 (s, 3H), 2.61 (s, 3H)

8.70 (s, 1), 8.37 (s, 1), 7.78 (d, J = 8.8 Hz,

Gl Y |2, 7.637.48 (m, 4H), 7.32 (t, J = 8 Hz, 1H).|196~| o
slho A AW |7.07 (d, J = 8 Hz 1), 5.25 (t. /= 5.6 Hz, 1), 197
452 (d, J=5.6Hz, 2H). 2.64 (s, 3H)
P 8.24 (s, M), 7.75 (d, J = 8.8 Hz, 2H), 7.67 (d. J
arl O™ =56 Bz, W), 7.59 (d, J=8.8 Hz, 2M). 6.52 (d, J208~ %%
sl = YNz oH). 6.6 (4. S = 2 iz, 1), 4.68 (d, 7 2200
> 5.6 Hz, 2H), 3.75 (s, 6H), 2.60 (s, 3H)
o [8.38 (s, 1), 8.42 (s, 1), 7.78 (d, J = 8.4 Hz,
2H), 7.61 (d, J = 8.4 Hz, 2H), 6.96 (d, /= 2.4 iz, 1601 o,

CHy SH). 6.28 (t, J=2.4 Hz, TH), 3.76 (s. 6H). 2.64| 165
© "o l(s, 3H)

S [8.38 (s, M), 8.38 (s, 1), 7.78 (d, J = 8.4 Hz.|oqq.
CHi| ¢ [2]). 7.61 (d, J'= 8.4 Hz, 2H), 7.05 (s, 2H)., 3.78| %50 | 75
Sohwe [(s, 6H), 3.66 (s, 3H), 2.65 (s, 3H) ==

8.46 (s, 1H), 8.26 (s, 1H), 8.07 (d, J = 2.8 Hz,

M), 7.78 (d, J= 8.4 Hz, 2H), 7.63 (d, J = 8.4 Hz, 914~

Cha| [T "|2H), 7.04 (d, J=18.8 Hz, 1H), 6.67 (dd, J = 8.8,[% 5| 64
0N 19 8 Hz, 1H), 3.86 (s, 3H), 3.75 (s, 3H), 2.65 (s.|“*°
31)
~ 8.92 (s, 1), 8.46 (s, 1), 8.19 (s, 1), 8.02 (d.|ogq.
Chy| ML 1/ = 7.6 Hz, ), 7.79 (d, J = 8.8 Hz, 2H),|57| 54

N17.68~7.52 (m, 4H), 2.67 (s, 3H)

3 6c¢.
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R

' NMR (400 MHz DMSO-ds) & (ppm)

mp
(C)

CHy

M8.4 Hz, 2H).

8.86 (s, 1H),
(s, ).

8.40 (s, 1H),
7.87 (d, J =8 Hz, 1H),
7.63 (d, J = 8.4 Hz,
7.48~7.38 (m, 2H), 2.68 (s, 3H)

8.20 (s, 1H),

7.99
7.80 (d, J =

31,

221~
222

CHs

z
4

8.92 (s, 1), 8.44 (s, 1H), 8.10 (s, 1H),
(d, J=28.0Hz, 1), 7.79 (d, J = 8.8 Hz,
7.61 (d, J = 8.8 Hz, 2H), 7.58 (s, 1H),
(d, J=28.0Hz, 1H), 2.67 (s, 30)

8.04

2H),

7.44

151~
152

64

CHz

'H NMR (400 MHz, CDCly) & 8.38 (s, 1H),
(d, /= 8.8 Hz, 2H), 7.45 (d, J = 8.8 Hz,
6.32~ 6 18 (br s, 1H), 3.84~3.60 (m, 6H),
(t, J=5.6Hz, 20), 2.59 (s, 7H),

7.60

2H).,

2.71

165~
166

68

Cls

'H NMR (400 MHz, CDCly) & 8.36 (s, 1H),
(d. /= 8.8 Hz, 2H), 7.43 (d, J = 8.8 Hz,
6.58~6.40 (br s, 1H), 3.61 (dd, J = 10.4,
2H), 2.63 (t, J = 6 Hz, 2H), 2.58 (s.
2.56~2.32 (br s, 4H), 1.70~1.38 (m, 6H)

7.65

2H),

6 Hz,

30,

155~
156

CHs

'H MR (400 MHz. CDCly) & 8.37 (s. 1H),
(d, J =8.4 Hz, 20), 7.43 (d, J = 8.4 Hz,
6.28 (m, 1H), 3.65 (dd, J = 10.8, 6 Hz,
2.80 (t, J =6 Hz, 2H), 2.66~2.54 (m, 4H),
(s, 3H), 1.88~1.74 (m, 4H)

7.64

2H),
2H).

2.53

163~
164

82

d, J = 44 Hz, 1H), 8.37 (s,
60 (m. 3H). 7.43 (d. J = 8.4 Hz,
.16 (m, 3H), 4.01 (dd,

16 (t, J=6.4 Hz, 2H), 2.61 (s, 3H)

H),
20,

J =10, 6.4 Hz,

35/ C1| CHyCH; ]

9.44 (s, 1),
(d, 7 =8.8 Hz, 2H),
7.17~7.12 (m, 2H),
). 6.54 (dd, ]:

= 7.4 Hz, 2H)) 1.26(¢, 7

11

CH(CH;

)2

9.49 (s, 1), 8.45 (s, 1), 7.80 (s, 1H),
(d, J=28.4Hz, 2H), 7.57 (d, J = 8.4 Hz,
. L 7.13 (t, J=7.6 Hz, 1H),
(d, J=7.6Hz, 1), 6.54 (d, /= 7.6 Hz,
3.64~3.50 (m, 1H), 1.30 (d, J = 6.8 Hz, 6H)

11227~

228

9.53 (s, 1H), 8.53 (s, 1H), 7.56 (d, J
Hz, 2H),
Hz, 1H),
Hz, 1H),
(s. 3H)

6.74(s, 1H),

= 8.
7.52~7.46 (m, 6H), 708 (t, J = 8.
0, 1
6.45 (dd J=78.0 2.4 Hz, 1H),

250~
251

33

7
1702 (d, J = 7.6 Hz, 21,
1

9.50 (s, 1H), 8.53 (s, 1H),
.52~7.45 (m, 4H), 7.08 (t,

7.72~7.65 (m,
J = 8.0 Hz.
6.73 (dd. .
J=28.0, 2.4, 1)

.2 Hz, 1), 6.47 (dd,

4H),
),

= 8.0,

255~
256

), 7.67 (s, 1),

1.2 Hz,

.1192~

193

12
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>~ o
R| R o "H NMR (400 MHz DMSO-ds) & (ppm) (E‘g) T%‘gf
9.53(s, 1H)), 8.53 ((s, 1. 7.98 (& =
s 52 Hz ), 7.70 (s, 1), 7.62-7.59 (m.| o,
s 8 | (SO ITI 3, 747742 (m, 3, 741,07 (2| B | 11
’ HO T NAIG 99 (5. TH), 6.72 (dd, J = 8.0, 1.2 Hz,| %
1), 6.45 (dd, J = 8.0, 2.4 Hz, 1iD)
9.53 (s, 10). 8.53 (s, 10, 8.09 (ad, J =
2.0, 0.8 Hz, 1), 7.65 (s, 1), 7.62~7.59
. (n. oH). 7557 10 Em, 3H), 7.31 (¢, .
\ N (2.0 B2, 1D, 7.14 (¢, J = 8.0 Hz, 1H),|210~
A IS Hoj;LNHes.g? (dd, /=80, 1.2 Hz, 1H), 6.87 (ad.| 211 | &7
J =32 081Hz 1H). 6.80 (dd, J = 3.2,
2.0 Hz, 1), 6.50 (dd, J = 8.0, 2.4 Hz,
1H)
9.52 (s, 1), 8.54 (s, 1H), 7.69 (s, 4H),
oo A [7.53+7.31 (n! 2H), 7.45~7.37 (m, 4H). 7.06| 501
i | O T G =80 Hz, 1), 7.03 (s, 1H). 6.66| %% | 80
ST HOTE NI (s TH), 6,60 (dd, J = 8.0, 1.2 Hz, 1H).|°
: 6.44 (dd, J = 8.0, 2.4 Hz, 1H)
9.43 (s, 1H), 8.57 (s, 1H), 8.38 (s, 1H),
7.91 (%, J =84 lz, 2)}1), 7.55(((1, J=8.4
. S Wz, o), 717 (s, M), 7.14 (4, J = 8.0[249-
Bl | L e T 705 (dd, J 2 8.0, 1.3 iz, 11),| 250 | 10
6.52 (dd, 7 = 8.0, 2.4 Hz, 1), 2.62 (s,
3H)
9.43 (s, 10, 8.53 (s, 1), 8.37 (s, 1),
(777 (ml 2000 7237 () 2D 7.19 (50 )| pq.
“)F | o | [ 7015 (1 7= 8.0 Kz, 10), 7.05 (dd, J = % | 54
HO NI 0L 1.2 Hz, 1H), 6.52 (dd, J = 8.0, 2.4
Hz, 1), 2.60 (s, 3H)
19.43 ((s, JlH), 8.58 (S,H>1H). %3&9 (sJ, Hél)é 290
. N 17075 (d) J=8.8 Hz, 2, 7.70 (d, J = 8.8/220~| -
45\ Br | O HOJ)\NH%HZ, oK), 7.24~7.02 (n, 3H), 6.53 (dd, J = 221 |
8.0,72.0 Hz, 1H), 2.62 (s, 3H)
19.83 (s, 1H), 8.43 (s, 1H), 7.84 (d, J =
slont g | TS 80 Bz, 2. 773 (d 7 2 8.0 He, 2M)|187- .
s L 17.49 (s, 1H), 7.44~7.26 (m. 4H), 7.10 (i, 188
J=7.2 0z, ), 2.38 (s, 3H)
F 9.98 (s, 1), 8.47 (s, 1), 8.22 (d, J =0 ,q.
o] B | T ) |68 Ha, 1), 7.76~7.66 (n, 3, 7.48-7.30 55, | 28
o NH|(m, 4H), 2.37 (s, 3H) 2
9.98 (s, ). 8.50 (s, 1D, 8.15 (s. 1),
slonl § N [7.82-7.68 (n, 3H), 7.51 (s, 1), 7.45-7.32245~| 4
g oAl (m, 3H), 7.13 (dd, J = 8.0, 2.0 Hz, 10),| 247 | °
2.38 (s. 30
9.69 (s, 1H). 9.46 (s, 1H), 8.42 (s, 1H).
7.72 (d, J = 8.0 Hz, 2H). 7.50 (s, 1H).
solal & N [741 () ), 7.34 (d, J = 8.0 Hz, 2H).|277~|
Hg o An|7.23 (4, J = 8.0 Hz, 1), 7.16 (1, J = 8.0| 279
Hz, 1H), 6.50 (dd, J = 8.0, 2.0 Hz, 1H).
2.37 (s, 3H)
o 9.60 (s, 1), 9.32 (s, 1H), 8.32 (s. 1),
solcn| 1 AN 17069 (4 =80 Hz, 20), 7.51 (d, J'= 8.8/285~|
Bz 2H), 7.34°(d, J = 8.0 Hz, 3H), 6.79| 286 | -

(d, J=8.8 Hz, 2H), 2.36 (s, 3H)

it be.
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<

| 'H NMR (400 MHz DMSO-di) & (ppm)

mp | TE
(C) (%)

CHs

8.64 (s, 1H). 8.35 (s, 1H),
4H), 7.42~7.28 (m, 4H), 7.11 (t,
1), 2.63 (s, 3H), 2.39 (s, 3H)

7.72~7.58 (m,
J=7.6 Hz,

165~

167 | %

CHs

. 3H). 2.39 (s, 3H)

Hz M), 7.37 (d, J = 8.0 Hz,

(s, lH) 8.40 (s, ), 7.95 (dd, J =
8, 2.4 Hz, 1H). 7.73~7.61 (m. 3H). 7.43 (1.
= % 8

s

2H).

175~

177 | ™

CHs

5 (s, 1H), 8.43 (s, 1H), 7.86 (s,
8~7.54 (m, 3H)., 7.44~7.26 (m, 3H).
= 8.4 Hz, 1H), 2.64 (s, 3H), 2.39 (s,

1H),

7.15

150~
151

CHy

(s, 3H), 2.38 (s, 3H)

H), 8.51 (s, 1H), 8.36 (s,

8.4 Hz, 2H), 7.36 (d, J
.22+6.97 (n, 3H). 6.51 (d, J
1

),
8.
8.

4
0

200~

201 67

(s, 3H

9.32 (s, 1H), 8.45 (s, 1), 8.24 (s,
7.62 (d, J = 8.0 Hz, 2H), 7.35 (br d, 4H),
6.77 (d, J=28.0 Hz, 2H), 2.59 (s, 3H),

H),

2.38

267~

268 | ™

OCHs

9.80 (s, 1H), 8.41 (s, 1H), 7.83 (d, J = 8.4
Hz, 2H), 7.77 (d, J = 8.8 Hz, 2H), 7.42~7.32
(m, 3H), 7.14~7.06 (m, 3H), 3.83 (s, 3H)

228~

230 | 16 |

OCHs

9.95 (
6.8, 2.
7.78~7.68 (m H), 7.4 (t,
7.37 (
(s, 3H

s,
s, 3H)

s. 1H), 8.46 (s, 1H), 8.23 (dd, J =
4 Hz, 1), 7.79 (d, J’= 8.8 Hz, 2H).
=90.2 Hz, 1H),
M), 7.11 (d, J = 8. 8 Hz, 2H), 3.83

208~
209

OCHs

9.95 (s, 1H), 8.48 (s, 1H), 8.15 (t,

(m. 1H), 7.45-7.28 (m, 2H).
3H), 3.88 (s, 3H)

= 2.4
Hz, 1H), 7.79 (d, J = 8.8 Hz, 2H), 7. 77 7.70
7.14~7.08 (m.

216~

918 | 10

OCHs

J = 8.0 Hz, 2H),

s, 1H)., 9.45 (s, 1H), 8.41 (s,
7.41 (s,
(m, 5H), 6.49 (dd, J = 8.0, 1.2

),
1),
Hz,

257~

258 | 81

OCHs

1H). 9.31 (s, 1H), 8.30 (s
J =80 Hz, 2H). 7.51 (d,
7

.16 (br s, 1H), 7.09 (d. J
Hz, 2H). 6.79 (d, J = 8.0 Hz, 2H), 3.83

),
8.
8.
(s,

268~

269 | 10

OCHs

Hz, 2H), 7.51 (s, 1), 7.30 (s,
.03 (s, 2H), 3.83 (s, 3H)

.20~7.00 (m, 3H), 6.94 (d, J = 8.4 Hz,

9.69 (s, 1H), 8.36 (s, 1H), 7.76 (d, J = 8.8

H),
1H),

220~

999 | 8

OCHz

OO o~

.59 (s, 3H)

42 (s, 1H). 8.50 (s, 1H), 8.36 (s,
68 (d, J = 8.8 Hz, 2H), 7.22~7.00 (m,
.51 (dd, J = 8.0, 2.4 Hz, 1H), 3.84 (s,

H),
5H),
3H),

227~

908 | 40
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m 2= Q.
R| R C "H NMR (400 MHz DMSO-d») & (ppm) Ol ®
9.53 (s, 1), 8.50 (s, 1), 7.54 (d, J =
8.4 Hg, M), 7.48 (d, J)= 8.4 Iéz, 2Hg.
o 744 (d, J = 8.0 Hz, 2H), 7.05 (m, 2H).|220~| .-
ir s » s ) ,
63|0CH; 1 HOQNHG.% (d, 7= 8.0 Hz, 2H), 6.69 (s, 1H). 221 | 1
6.44 (dd, J = 8.0, 2.4 Hz, 1H), 3.76 (s,
3H), 2.48 (s, 3H)
9.43 (s, 1}(1>‘ 8.5)3 Gs. 1H(), 8.37 (s, 1),
7.82~7.70 (m. 2H), 7.61 (d, J = 8.0 Hz.|ons_
64/0Ph| CHy 1), 7.46 (1, J = 8.0 Hz, 1H), 7.24~6.98 50| 16
Ho N (. 8H)6.52 (d, J = 8.0 Hz, 1H). 2.61 (s,
3H)
o [11.20 (s, 1), 8.67 (s, 1), 7.94 (d, J =|pas_
65/cl| B | I |84 He A, 7.59 (&) J =84 he, 2D |5hT] 7
NH17.58 (s, 1H), 2.24 (s, 3H)
o [11.45 (s, %H), 8.76(3 (s, 1), 8.12 ()d, J=
8L Hz, 2H),78.00 (d, 7= 8 Hz, 2H), 7.60]159-
661 CL) H | ™I T8tz 1), 7,51 (s, H), 7.14 (d. J 160 | 7
© = 8.4 Hz, 2H), 3.87 (s, 3H)
8.73 (s, 1), 7.88 (d, J = 8.4 Hz, 2),
67 c1 | o { ~Au|7.66 (& T = 8.4'Hz, 2H), 7.42 (d, J = 8.4[182+| |,
’ C o | e, 4. 7,52 (s, 20), 7.26~7.17 (m, 2H),| 183 |
1213,75 (s, 6H), 2.42 (s, 3H)
11.06-11.18 (br s, 1H), 8.80 (s, 1H), 7.83
° |(d 7 =8.8 Hz, 2, 7.71 (dd, J = 8. 1.2[nq0_
68 Cl | CHy | oy ~wlllz. TH), 7.64 (d, J = 8.8 Hz. 2H). 7.60(55 1 7
ol (d, = 1.2 Hz, ), 7.10 (d, J =8 iz,
). 6.17 (s, 2H), 2.31 (s. 31
11.44-11.26 (br s, 10). 8.83 (s, 1H), 7.83
o |(d. J='8.8 Hz, 2M). 7.72~7.54 (m. 4).|1gq-
69| C1 | CHy |2~ w7.50 (t, J = 8.4 Hz, ). 7.24 (dd, J =8| 23
S84, 1.6 Hz, 1), 3.86 (s, 3H), 2.33 (s,
3H)
11.20 (s, 1H), 8.85 (s, 1H), 8.05 (d, J =
° 7.6 Hz, 2M), 7.78 (4. J = 7.2 He, A, py0
70| €1 | CHCHy | w7063 (d, T = 7.2 Bz, 2D, 7.11 (d, J = 8.0|50 | 64
o [Hz, 2H), 3.86 (s. 3H), 2.72 (q. J = 7.2 °
Hz. 2H), 1.10(t, J = 7.2 Hz, 3)
11.00 (s, 1), 10.34 (s. 1), 8.84 (s,
9 ). 7.96 (d,"V = 8.4 Bz, 2M),7.78 (d, Jong
71 Cl |CHCHa| > wi= 7.2 Hz, 2H), 7,64 (d, J = 8.8 Hz, 20),| 90| 37
W 16.92°(d, J = 8.4 Hz, 2H), 2.72 (q. J = 7.6/ 2
Hz. 2H). 1.12(¢t, J % 7.6 Hz, 3H)
o [11.19 (s, %H), 8,80 és,(w),gH%.w @ 7=
: M 18.0 Hz, 2H), 7.87~7.84 (m, . 7.44~7. 210~
TUE G| o™i om), 741 (d, J = 8.0 He, 2H). 3.87| 211 | 11
° (s, 3H), 2.28 (s, 3H)
o |11.12 (s, 1), 8.62 (s, 1), 7.84 (d, J =|gy_
73|0CH: H L B8 Hz 20). 7,35 (s, M), 7.09 (d, J =|%,0| 19
NH

8.8 Hz, 2H), 3.84 (s, 3H), 2.24 (s, 3H)
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2~ 0
R| R, C I NMR (400 MHz DMSO-ds) & (ppm) P T“jf

~ 8.49 (s, 1H), 7.84 (d, J = 8.8 Hz, 2H), 7.64

164~
clicts| [ ) [(d, s = 8.8 Hz, 2H). 7.39 (1. J = 8 Hz, 1H). 49
~0"~"0l6.966.86 (m, 3M). 3.78 (s, 3H). 2.62 (s, 3H) | 166
8.58 (s, 1H), 7.78 (d, J = 8.4 Hz, 2H). 7.60
Clog | S0l 7 ="8.4 B, 2H), 7.12 (s, 1), 7.03 (t, J151~| o
354 =8 Hz, M), 6.95 (4, =8 Hz, 1), 6.05 (s,| 153
M), 5.50 (s, 2H), 2.50 (s, 3H)
o~ [3.49 (s, 1), 7.85 (d, J = 8.8 Hz. 2), 7.65| g5
cllets | < T L |, J = 8.8 Mz, 2. 7.06-6.95 (m. 2. 105 50
° 0/6.82~6.75 (m. 1H), 6.10 (s, 2H), 2.62 (s. 3H)
8.59 (s, 1H), 7.80 (d, J = 8.4 Hz, 2H), 7.61
o Py ol (@ T = 84 e, 2, 734 (17 =8 Hz, 1100+

- 7.16~7.04 (m, 2H), 6.93 (dd, J = 8, 2.4 Hz,] 102
1), 5.60 (s, 2H), 3.78 (s, 3H), 2.55 (s, 3H)

~o 8.51 (s, 1H), 7.85 (d, J = 8.4 Hz, 2H), 7.64
cilcn. (d, J = 8.4 Hz, 2H), 6.52 (d, J = 2 Hz, 2H),|159~ 73
4 gHéﬂ (t, J=2Hz, 1), 3.80 (s, 6H), 2.62 (s,| 160

o~ o

b A 978 (s, 1), 8.50 (s, 1), 7.85 (d. J = 8.4]6-
Cll CHs /Q Hz, 2H), 7.65 (d, J = 8.4 Hz, 2H), 7.26 (t, J %0 | 25
HO“0l= 8 Hz, 1H), 6.80~6.62 (m, 3H), 2.63 (s, 3H) | °

8.79 (s, 1H), 8.71 (s, 1H), 8.24 (s, 1H), 7.74
CilcH, fO~w|(d, J = 8.4 Hz, 2H), 7.58 (d, J = 8.8 Hz, 3H),|205~

Slodd 1675 (s, 1H), 6.68~6.58 (m, 2H). 4.59 (d. J = 206 | 13
6 Hz, 2H), 2.57 (s, 3H)
11.31-11.18 (br s, 1), 9.86 (s, 1H), 8.82 (s,
o |I). 7.84 (d, J = 8.4 Hz, 2M). 7.64 (d, J =|5qq.
CllCHa "o~ wa(8.4 Hz, 2H), 752 (d. J = 8 Hz, 1H), 7.39 (s, %81 | 55
Sy, 737 (+, T = 8 Hz, M), 7.05 (d, J = 8 “°
Hz, 1H), 2.32 (5. 3H)
9.49 (s, 1H), 8.86 (s, 1H), 8.45 (s, 1H), 8.20
onl(s, M), 7.92 (d, J=2.4Hz, 1H), 7.78 (d, Jlgys
Clichs| [T |= 8.8 Hz, 2H), 7.62 (d, J = 8.8 Hz, 2), 6.72%°"| 7
HO NHI(d, J = 8.4 Hz, 1H), 6.36 (dd, J = 8.4, 2.4
Hz, 1), 2.65 (s, 3H)
o [9.25 (s, 2), 8.45 (s, 1H), 8.39 (s, 1H), 7.77
cllc. L |, J=76Hz, o), 7.61 (4, J=7.6Hz, 2M).|349~
4 [l 16.60 (s, 2H), 5.99 (d, J = 1.6 Hz, 1H), 2.60| 350
HO NH
(s, 3H)
8.99 (br s, 1H), 8.81 (br s, 1H), 8.43 (s,
o~ |1, 8.28 (s, 1H), 7.79 (d, J = 8.8 Hz. 2H). 447
CllCHy| T 7.61 (d, J=8.8 Hz, 20). 7.03 (d, J = 2.4 llz.|* 8

W o 1)) 6,81 (dd, J = 8.4, 2.4 Hz, 1H), 6.71 (d.|°%8
J=8.4 0z, ), 2.59 (s, 31)

X 6h.
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"H NMR (400 MHz DMSO-ds) & (ppm)

mp

©)

85

OH

e
\

07 N

11.92 (s, 1), 9.57 (s, 1H), 7.80 (s,
M), 7.25 (t, J=8.0 Hz, 1H), 6.97 (d, J|
= 8.8 Hz, 2H), 6.88 (dd, /= 8.0, 2.4 Hz,
1H), 6.76~6.62 (m, 4H), 3.65 (s, 3H),
2.32 (s, 3H

196~
197

86

A
HO™ P NH

10.50~9.89 (br s, 1H),
1H), 9.52~9.36 (br s,
7.66 (d, J = 8.4 Hz,
7.33 (s, 1),
J = 8.4 Hz,
Hz, 1H)

9.68~9.54 (br s,
1H), 8.39 (s, 1H),
2H). 7.40 (s, 1),
7.25~7.08 (m, 2H), 6.92 (d,
2H), 6.49 (dd, J = 8.0, 2.0

298~

300 | 0

87

OH

CHs

L 1H), 9.40 (s, 1H), 8.47 (s, 1H).
, 1H) 7.57 (d J = 8.4 Hz. 2H),
792702(111 3H), 6.93 (d, J = 8.4 Hz,
2H), 6.49 (dd J=28.8, 2.4 Hz, 11D), 2.57
(s, 3H)

288~
289

88

NO

Iy

COEt

10.62 (s, 1H), 9.56 (s,
1H), 8.41~8.36 (d, J
8.17~8.16 (d, J = 8.8 Hz,
1.2 Hz, 1H), 7.19~7.18 (m, 2H),

52 (m lH), 4.34 (q, J = 7.6 Hz,
i , 1.16 (t, J=7.6 Hz 3H)

H), 8.58 (s,
8.8 Hz, 2H),
2H), 7.41 (d, J

Ul

209~
210

. 89

OCH| , [

SN}

.848(5 ), 7.57 d, J =
5 (d. J = 8.8 Hz, 2H),
2H), 7.07 (t, 2H),
oH). 6.72 (s. 1H).
M), 6.44 (dd, J =
3.89 (s, 3H), 3.76 (s,

@@N

~6.
1.
(
Hz,
(d, Hz
(d, Hz,
(d, Hz,
1.

CAJ(]?CDO?\]%QO [\307 It
Tomwioow VU\

.

187~

188 | 63

90

o

IH) 9.53 (s,

J = 8.4 Hz,
7.12~6.96
9H)

1.6 Hz, 10,

6.72| 2

12

91

Cl

. 1H), 8.54 (s,

7.54~7.42 (br s, 4H),
, 6.68 (s, 1H), 6.61 (d, J = 8.0
, 6.44 (d, J = 8.0 Hz, 1H)

1), 7.80~7.62 (br

7.12~6.98|225

85

Cl

o
~
w

, 1H), 8.53 (s, 1H), 7.71 (d, J =
Hz, 2H), 7.66 (d, J = 8.4 Hz, 2H),
(4, /= 8.4 Hz, 20), 7.46 (d. J =
Hz, 2H), 7.08 (t, J = 8.0 Hz, 1H),|
.08~6.96 (m, 2H). 6.73 (dd, J = 8.0, 1.2
1H), 6.46 (dd, J = 8.0, 2.4 Hz, 1H)

O-bUlJ-xU‘I
fa)

Z,

43

93

SCHz

(s, 1H), 8.53 (s, 1H), 8.37 (s, 1H),

(d, J=8.4Hz, 2H), 7.41 (d, J =

2H), 7.18 (s M, 7.14 (t, J =

), 7.07 (d, J = 8.0 Hz, 1H).

d, J)= 8.0 Hz, 1H), 2.61 (s, 3H).
SH

QO

Hz,
Hz,

[\70’)0000\]@ :I:\](I)\]m®
(_J1U|C)vJA0§-fA

[$) e

(
(s,

199~

200 | 48

94

Cl

CHs

'H NMR (400 MHz, CDCls) & 8.56 (s, 1H),
8.38 (d, J = 8.0 Hz, 1H), 7.69~7.63 (m,
4H), 7.47 (d. J = 8.8 Hz. 7H) 6.88 (d, J
= 8.0 Hz, 1H), 2.73 (s, 3H), 2.49 (s, 3H)

189~

190 | 56

X 6i.
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I~ O
R[R C 'H MR (400 MHz CDCly) & (ppm) ) 1D
HN-y 8.54 (s. 1H), 7.67 (d, /=84 Hz, 2H), 7.57)914.
95 (Clich| ~ 1 |(s, 1), 7.48~7.45 (m, 3H). 6.87-6.77 (br 5.5, 7| 41
“UNH I, 6.82 (s, 1H) 2.67 (s. 3H) 22
N 8.63 (d. J = 8.4 Hz. 1H), 8.59 (s 1), 8.40]
N (d, J = 4.8 Hzo M), 7.80 (s, 21). 7.69 (d. /193~
96 CLLCHy| . =80 Hz oH). 7.48 (d. J = 8.0 Hz. 2i).[195 | 36
7.06~7.00 (m. 1H).2.73 (5. 3H)
- 8.73 (s. 1), 8.51 (s. 1H). 8.41~8.37(m. 2H).
s |7ies @ U2 8l me, o), 7.48 (d. J = 8.4/199- .
T |CHCH| N Hz, 2D 7.38+7.35 (m. 1M), 6.97 (5. 1).P212 37
2.73 (s. 31)
4 8.61 (s. 1), 8.56 (d. J = 6.4 Hz. 21), 7.73
oz |Cllcg N |d, /= 6.4 Hz, 2H). 7.71 (d. J = 8.4 Hz,|259~ oo
3 L |20), 7,49 (d. J'="8.4 Hz. 2), 7.08 (s, 1), 261
2.70 (s, 3H)
ey |H AR (400 Mlz. DISO-d) 6 12.23-12.18 (b
o TN s, 10, 8.86 (s, 1), 8.37 (s, 1), 7.76 (d.[241- .
99 | CHICHs| Ny 17 =88 Hz, 2H), 7.60 (d. J = 8.8 Hz, 2H).[243 | 22
2.65 (s. 3H), 2.21 (s. 3H)
Ny [3.83 (s, 1H), 8.64 (s, 1H). 7.69 (d. J = 8.8 0
100[CH{CH| ¢ % [Hz, 2H). 7.47 (&, J = 8.8 Hz. 2H). 2.73 (s.|5007] a1
STONH (31 2
| MR (400 W, DiSO-g) 5 858 (5. 1),
. LN 778 (d, J = 8.8 Hz, 2H). 7.60 (d. J = 8.8'230~ o0 |
101 CHCH | — 5 s " ol) ) 588 (q, J = 7.9 Hi, 2H). 2.51 (5,232 | 29,
3, 1,29 (v, J= 7.2 Hz. 3H) g :
Ny |H MR (400 MHz, DMSO-dD) 8 8.72 (s. W).|p-o | |
102| C1|CHy|rc—<_ " 17.75 (d, J = 8.4 Hz, 2H). 7.38 (d. J = 8.41537] 36 |
STUNRHZ, 2H), 2.66 (s. 3H) 2
W[ MR (400 MHz, DMSO-d) S 8.77 (s, 1H).
woalctlog | s J7.92 (s, ). 7081 (4. J = 8.8 Hz, 2H), 7.63243-
SN w|(d, T = 8.8 Hz, 2H). 2060 (s, 3H), 2.55 (s. 248 | *°
3H)
oy [8.79 (s, W), 8.64 (d. J = 4.8 Hz, 2H). 7.71/;gq.
104/Clict| T 3 |(d, J = 8.8 He. 2H), 7.47 (d, J = 8.8 Hz. |00 | 68
NN 2H), 7,00 (d. J = 4.8'Hz, 1H), 2.49 (s, 3H)
W ONR (400 MHz, DMSO-d) 6 8.89 (s, 1H).
o (787 (4. 7 =76.0 Hz, 1), 7.82 (d, J = 8.dloac
105/ Cl{CHy|  © ¥ |Hz, 2H), 7.63 (d. J = 8.4"Hz, 2H), 7.17~7.055557] 88
HNTONTS by s, 2H), 6.25 (d, J = 6.0 Hz, 1), 2.39|°
(s, 3H)
8.59 (§, 1), 8.4 (s). I 8,16 (4, /= 4.8
: Hz, 1), 7.71 (s, ). 7.68 (d. J = 8.4 Hz.|187~ -
106 CHCHs| ™ oy}, 7047 (d. J - 8.4 Hz, 2H). 6.86 (d. J =188 | 00
NONH L8 Hz, TH). 2.61 (s, 3H). 2.45 (s, 3H)
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1 mp |F&
R|R, C H MMR (400 MHz CDCls) & (ppm) (°CP) 15

8.61 (d. J = 4.4 Hz, 1), 8.40 (s, 1), 7.72
oy |, J=8.0Hz, 1H), 7.64 (d, J = 8.4 Hz, 2H),

107|C1 | O | (™ [7.437(d, 7= 8.4 Hz, 2M), 7.35 (d, J = 8.0 Hz, |10 | 89
), 7.287.23 (n, 1), 7.12 (s, 1H), 4.89 (d|
J=4.4 0z, 21, 2.66 (s, 3H)
8,67, (s, 1), 3.56 (d, J= 4.4 2 1H),(8.41
- s, ). 7.7 (d, J =76 Hz, 1), 7.63 (d. Jl1q0.
108(CL{ct| (O™ ='8.4 Hz, 2H), 7.43 (d, J = 8.4 Hz, 2H), 7.30 1927 a1
N (dd, J=7.6, 4.8 Hz, 1), 5.54~5.52 (m, 1H),
4.90 (d, J=4.4 Hz, 2H), 2.55 (s. 3H)
8.08 (4, J = 6.4 Ho, 20, §.34 (5. ). 764
s (A 7= 84 He, 1H), 7.45(d, T = 8.4 Hz, 2), 221~
W08 CHC| {0 ™ 17445727 (n, 2H), 5.62+5.48 (m, 2H),  4.91223 | 7
(d, 7= 6.4 Hz, 2H), 2.55 (s, 3H)
o [8:47 (s, 1), 7.70 (d, J= 8.8 Hz, 2D, 746|145
10[Cl | {5 (d, J="8.8 Hz, 2M), 388 (1, /= 440z 4|} 01T o1
: 3.64 (1, J=4.4Hz, &), 2.33 (s, 3H)
1856 (5. ). 8.49 (d, J =88 Hz, 1), 8.13 |
111 CI CH% NN (S, ]H), 768 (m, 3H), 7.57 (d, J = 88 HZ,ZO?“‘ 58

S (1H), 7.48 (d, J = 8.8 Hz, 2H), 2.71 (s, 3#),|211
2.33 (s, 3D

o (B3 (5 W, T (6 T = 8.4 B 2. 744

, P (d, J=841z, o). 485 (q. J=6.0 Hz. 10).|980
112 CHCHy) W™ 139723 84 (m, 3H), 3.75 (s, 31, 2.52 (s, 30).| 9 | 8
2:39~2.23 (m. 2H). 2.10~2.05 (m. 2H)

8.34 (s, 1), 7.59 (d, J = 8.4 Hz, 2H), 7.41
Ho,_~ (d, J=28.4Hz, 2H), 4.96 (d, J = 8.0 Hz, 1H),
113|Cl | CHy Nl 4.23~4.11 (m, 1H), 3.79~3.69 (m. 1H), 2.51 (s, 9 87
“OI3H), 2.25~2.18 (m, 2H), 2.10~2.05 (m, 1H),
1.57~1.54 (m, 2H), 1.40~1.33 (m, 2H)

©
3
©

" NMR (400 MHz DMSO-dy) & 8.30 (s, 1H), 7.74
jif’” (d, J=8.8Hz, 2H), 7.60 (d, J=8.8Hz, 2H),| gq.
T NH

114|C1 | CH; 6.50~6.40 (m, 1H), 4.82~4.90 (m, 1H). 2.58 (s, /50y | 71
3H), 1.98~1.82 (m, 1H), 1.60~1.39 (m, 4H),|”
0.96~0.92 (m, 6H)

[T\ 0835 (s, 1), 7.60 (d, J =7.2 Hz, 2H), 7.45) 4

115¢CHICHs |~ |(d, J = 7.2 Hz, 2H), 4.87 (s, 1H), 3.87~3.82/75Y7| 80

“~  OH|(m, 2H), 2.48 (s, 3H), 2.21~2.05 (m, 4H)

L3 wrgo] shet=o ety a4 s7t

ot

<

o3t 47104 Pol7l BHgE) @ DDR29) 4B B4 B7k ABS FA S 7wt ot

Ao 10: 2 o] sh3tE o] DDR2 whj o] 24l 7]topa)] dafol] tfst s 94 S

Tris-HCI(pH 7.5), MgCI2 5 mM, &/ 3}l DDR2 7]vhobAl &4 w3 100 ng(dH=531& 9 A12002-00672335 %
F=5381=9 A12003-0076967%. 0 71AH WO Z AxH), ATP 10 uM % P32-7v-ATP 0.2 uCi®] &3 & 20
ulel A Fepo] = 7] A 2 A nlo] @ ®lo] B2tE Z#](D4Y)n(Promega, USA) B 3] A% H2B @il 4 2 ugs AFE-3le] 10
WA 30 E3F HEEAI F 1/2 F9] 9] 30% 14t &S 7heke] WS FA s

o] kg NS, nlo]ed”o] RAH EZ(D4Y)ng FElol= 7|H R AMESE A9olE ofndo® IdgE WHl
(Promega, USA)ol =¥ "3}, 3| 28-S 7| HA=2 AL83h= 4 2 3
mM Tris—HCI(pH 8.0) 2 100 mM NaCl & oz 5 Mol 5wl B golo] F2w <3ty Felo] =o
WA S BAS WAbs olmfd 5747](Kodak) 2 57d8ke] 4 W8 J=E A %sto], DDR2 whfad o] E]24] 7]vtolA]
245 S5l
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DDR2 7]ufobA] 75912 A7k 1akst &4 542 flsiA = 4719 2104 feto] = 7] & Aol vk ool
AR F WES=E 10% PAGE Al 17196 F FrkA] f4sted, DDR2 7]vtobA]l 24 -9 @] S5 <l &
;o] A& Axal X-ray BEL 0] 83 2LET] L89S 8fef, DDR2 @ F-9] 9] 27} <143t =g 574d3k3

of

st As) B4 SHL 9lste], AAURS Selo] DMSO of 9= HPES o8l E= vel 4718 F, DDR2
Afobdl Eag Arete] Eawes Adelo] 2t B 54 FrolA E4 B4 ANAES S48, 50% Ao
501 € Aok 7t SEEe] FEE 18hE L] 10, (50% 84 ANE Fi BEgH O Fako] ofrel & 7o) LhERY
.

x7

SGEE | Gy, | SEE | Gy | SEE | Gy | SEE | 10y | HEES | G, | HEES | ICy
(um) (uM) (uM) (uM) (uM) (uM)

Via <100 Vile <500 16 <100 42 <100 68 <500 94 <100
Vib <100 VIIf <500 17 <100 43 <100 69 <500 95 <500
Vic <100 Vilg <500 18 <500 44 <100 70 <500 96 <100
Vid <100 Vilh <500 19 <500 45 <100 71 <500 97 <100
Vie <100 VI i <500 20 <100 46 <500 72 <500 98 <100
Vif <100 VI <500 21 <500 47 <100 73 <100 99 <500
Vig <100 VIIk <500 22 <100 48 <100 74 <100 100 <500
Vih <100 VI <500 23 <100 49 <100 75 <500 101 <500
VIi <100 Viim <500 24 <500 50 <100 76 <500 102 <500
VIj <100 Vilo <500 25 <500 51 <500 77 <500 103 <500
Vik <100 Vilr <500 26 <500 52 <100 78 <500 104 <100
Vil <100 Vils <500 27 <500 53 <100 79 <100 105 <100
Vim <100 Vilu <500 28 <100 54 <100 80 <500 106 <100
Vin <100 Vilv <500 29 <100 55 <100 81 <500 107 <500
VIx <100 Vilw <500 30 <100 56 <500 82 <100 108 <500
Vig <100 5 <500 31 <500 57 <100 83 <100 109 <500
<100 6 <500 32 <500 58 <100 84 <100 110 <500

<100 7 <500 33 <500 59 <100 85 <100 111 <100

<100 8 <100 34 <500 60 <100 86 <100 112 <500

6] M3 100 3}
2 kg o] g2

26l 11: ¥ whe o] #5he o] HSC T6 A% ulel DDR2 whul ol Bl = 4l gl 4ksl ol 4l =4

HSC T6 A2Z(Z - =r/F W5, vp-E Alolufo] o)t s) & wion)E ZeH7 10 ug/ml X2 24 A A gstAY, &
2+ 10 ug/ml =2} 74 DMSO] =<1 - vt o] 313HE (# 62 W3 100)S =¥, 5, 10 2 20 uM) = Z+7}+ 24
AP A 5 1x #HE(lamel) &4 0= A X E 3]sto] wpafatar, o] AlE S NS 7 % PAGE Aol A A7 813l
th Al HE G A S Yo|ER MERQ 2~ Fold o] 5AZ] §, 17 DDR2E oA o2 14t A<} Qlitste
E|241 & Eolx o= oAt &A1 E o] &5t d~" HEHsla, 11 A%E = 1o VeI
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T 1o & 4= e mkel o], Bk o] 315t E-2 Bl 2 Ao E Al A ZEballel] oste] Q1437 f=E DDR2 w9
Aol ol 7N, A =7} Fof A AL7F S7MeHE Ao ® YElstt wEkA, 2 g o] 8§52 HSC
T6 M)A DDR2 @A o] ]2 41 14ks}o] gt oA &8 zh=vh= A8 &2 4= 9ok

=
i
B
S

A o] 12: 3 o] S5tz ol AE Z4] oA B4 ZA
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HCI (pH 8.0)2.2 F&35}e], o]5 A520004 f“*':?— ZAste] ME 5 G ”71 AEE 5% olitste s 2
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A7l AE A3E = 20 JERIT & 2014 & 4= = vk} o], B oubg o] FgtE S U A9 vlusle] 7 A
A3 HSC-T6 (-@-)ol thate] i oz =2 F4 AdASA S Hol= Ao Yyttt mahA, 2 dyo gltse
F Aol giste] Aeld A A S Zhethes AS 82 & S5 9

A Ao 13: 1 v o] 33t & o] 7+ A AA E o] M EALH (apoptosis) = 9l

HSC T6 A 3Zo DMSO°ﬂ ol B o] 3l8tE(F 69 HE 10002 & ﬂﬂ%} 24 A2 3o A A DNAE F

} = 1. 2% of7FR Q. 2~ Alof| A A

=3k Ml EAFE -2 DNAS] Z** A3E SAT oz &Rttt d7] %%f?} DN
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(Gt 6] W12 100)2 50 mg/kg®] w22 W 3 31 5 FAF sk3lh 2w 0= H53 &3 % DMSORHS: A3t 2
S AR A R T o RE SRl BxE e & AE AFEEsith 7H el 2 1 24 W st
FJEEN ZEY FE AT ?931'0}91 i, PRl A9 AST 3L ALTY) 542 98 A3 F d4& &7
sto] g At d el g A 24 7= S48,
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7 ZEkd, €44 d2 79 9 AME 54
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A AN FET St A Fohl s 24 & g Aol & A 5000704 55 ?— shr& U widstaltt. 3 7o) 4
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CO, 7oA wiget & mi A Ao MED =T 50% B 9lo] A7t &hds] zhekar 1S wf DMSO =531 & 2w 9
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_89_



AT 5
FEAR oA theel 884 1, 89h4 2, 5914 3, heH4) VI E 5ek4) VI A o)
ST1e] ofE] A 08 58 H T GO o] Fojxl i Tl A AdEE F 7HA] o] e A
Aol ] &l 7)1}olA] B4 o)A A
[8}s}2] 1]
Ry Z R
M R RN _/R
L Lo s
[+
[3}s}2] 2]
\)n
R Z s @Ra
M i
L - Kb,
N
[&}s}2] 3]
9]
R, 0 Rz
S
I\N/ 9]
[2}s}4] VI]
H
N
ol =
I ]
[&}s}2] VII]

_40_

TNE3F 10-2005-0091462

HE At Ry vnd f e
fFagoz ¥33s= DDR2



TNE3F 10-2005-0091462

7 0, S =& NHol
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7], C,=C 0l 012 A17], C,-C, o) A& Eopu 7], C,-C, 8 FAEEU|o|E7], olu|Eat C,-C, %ol ~H 2, ¥
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