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F Y=(Egvddd)oln =, gl§F feolAxzd on= p-FE ZE, tert-FE FF EE sec-HE FAFH
Lo FAR GYAASAL & 3, AE ol A JHAA L wESAIL 4 ATk, AAE Lol
S sgha Ve sEE (o714, RAE g8k 19 3tEd gl Jeojd wiel #a, LS gA duya X3
T de °lE87E YEelH; o JiE dE 5o EA, WA, HIEulel= 54U F )T wFAL
ATH. AAE IRMES odHE, HEHS=2FH, tuexgolnze 2 & FolA FAFUEE, dF
HA(Egdedd)eln = 2§ ¢ ]/\JE-’J otnj =, n-F8 ZE, tert-FE F EE sec-HE HEFHL 2
L 712 23] EAdAASFAL = da, BAE Sol2S 3] VIIIY AHgsk IAAA (o714, R3 2 A=
ﬂfi‘“—] 19] s}etEel disl] o= 3}9]' §7‘]LP obg] (&= DF 2k wHsAIA, A7 Ad5% g8k 19 3%
S 5 4 Aok

ggol, A7) Wl wek, v 3kska] VIIZ #AIEE v 231 (9714, R1, R2 ¥ n 343k 19
shgtEol s geold vkt o) E dEHZ, HEHS=2F S, fudXFoln|=e} F2 & FA FA
ER, 9% vaEgugdd)oin= | gF tolAXRd oln= p-3dg gE, tert-FE #F EE sec-HE
iy 22 A9V GddAsAg ¢ U, AhE Sol2S 35k VIS 3EE (9714, R3 ¥ AE 4
71 2 7] Aod wiel o) A WESAIA, A7) AFH g 19 F3tE (99714, Ri= T4 9AE Y
El)S 58 5 9

spsha] IV 2 VIIY 3ltE2 AdEAY, B It A 3] 38 el ot A4 4 Q).

A7} A A AAA 712 YEhE 382 VIIIY 3EgE. AE 3l7] & 1o ZA 9.

< 1>

N
H 1
A —N==0 —N==S§ NN

NH,
NN R1
R1 )m NI)IRZ
m
RO o
v) (Vi)
(%371 wh&2ellA, R1, R2 B m¢] Aol oA 714" vbe} dstal, RS &77], dE S0 WY e Y
vebdet)

A7) Wbl whel, 318H2] Vel 3-AEo|AHZ (o]7]4, R1 @ R2E 31812 19 35tEol tha] Aew npel 3

i, RE 2A7], dE o WY EE dED)E g5 X119 SFE (4714, ne g5 19 g5Ee g3

ol wkeh )3 REEAIZITE. 25T WA 140C W99 AjFe 2xolA] Fe] 7] stell, wghs, oe

W2 4dEA & Ee B T 2L 224 & FeA B=E &4 flo] eabE, YEE WEA =
z]

e vl EAlael e s, 47 AFE H5 Ve AFES F5T & vk
| #a Zolt.

3kska] 1X9 FFE (9714, me 0, 1 £ 25 vehd)S #W096/14844% 2 F& [Journal of Medicinal

2

F7rel Ao, & W B9 sheb 19 Sgae] SR gehA Vil Sk
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[0153]
[0154]

[0155]

[0156]

[0157]

[0158]
[0159]

[0160]

[0161]

[0162]
[0163]

[0164]

[0165]

ZIHSd 10-2011-0036917

Aoz ARl Al AT FoE dh7] fgk 19 T2 0.01 WA 1,000 mg (84 A& $28)d + AL,
A7) Folgd 1Y 13 v £8¥ w@oR 1Y 73 FAHAY, Fd s 13] Fojd 5 k. ookS
FAAZ APRSHE Ao, Folv viEAsAE Adel didte] 0.001 WA 100 mg (B4 A& 29 1¢
Fojgow dAEzon w haxow e & Qv

AAlel 1 (& 19 39E W3 3)

(4 )45 229 2] 0] ©-4-21-6,7,8, 9- Bl ET}o] S 24T 2] £ [1,2-a] T 2] ] W9 TP 2 M A N-(4- B2
21| 5A] -3 ) -0 =

L1 (#/=)4-52-2-v 2 d-4-2-1,6,7,8-E| Eg}o| E 2-4-¥] 2] = [ 1, 2-a] 9] e V| ©-9-7p 25 A5 vld o ¥
=

E29 240 nL F 2-o}v|x-3,4,5,6-H EFS = 2-T g d-3-7t2 842 wE o aHE sezFadiel= (1:1)
[Journal of Medicinal Chemistry (1994), 37(17), 2774-2782]°] 71| ¥4) 23.50 g (121.99 mmol)
o] getdle] YEF WFAE (WeEE 5 25 %wt. &) 27.91 nL (121.99 mmol) & H7FsITE. WhE E3=
& Bt wykalar, og 3-(4-9gutd)-3-2AZ 20 0 Yo]E 23.68 g (121.99 mmol)S H7}
%% B Bkl 16412 B9t wkeitt. £3dES Eol &AL, AAE AAE AH3t
2 AAsY. AFES T ABnEIYT 2% WA 10%9 WEee dgas OF
2z os) AFAste], 1A 12.00 g (34%)= F533At.

Mp : 174-176°C.

RMN "H (DMSO-d®; 200 MHz)

5 (ppm) : 9.42 (s, 0.6H), 9.30 (s, 0.4H), 9.02 (m, 1H), 8.30 (d, 0.6H), 8.09 (d,
0.4H), 7.21 (s, 0.4H), 6.60 (m, 0.6H), 4.12 (m), 3.90 (m), 3.78 (m), 3.74 (s, 1.2H),
3.88 (s, 1.8H), 2.38 (m), 2.11-1.90 (m), 1.78 (m), 1.21 (m)

(60/40 vl &9 4-24-2-¥gn¢1-4-9-6,7,8,9-HEZGS =2-40-9 & = [1,2-a] 1| g-9-7} 2B (4-F =
Z2-W|FEA-dd)-olH| =5 FFetE =3E FolA)

1.2 4-S2-2-9 8| d-4-9-6,7,8,9-H E2}3| = 2-4H-9] 2] £ [1,2-a] 9] 2] n] D -9-7F 220 N-(4-S 2 2-2-H] 5
Al-Ed)-o}r| =

28 FH U9 B¢ 10.00 ol F (+/-)-4-55-2-9n|H-4-9-1,6,7,8-H EZ}S| = 2-4H-9] 2 = [ 1,2
ald g ng-9-7t2 244 e o AEHE 0.150 g (0.52 mmol)<] &ErNo] 4-F22-2-v|EA]-do}ul 0.825 ¢
(5.24 mmol)S H7betar, APE EFES F bl 164 T wsilet. EFES B 9 od opAlH o
Eo gAY, 713 HUEFS ¥3} FE&AoR AHI A, FAMUEF dolA dxATa, T2 A
AR AFES EFd4 2zrbEIRS (100/0/0 WA 98/2/02 W&e| t]F2e/WghE/ R o})el
os) AAste], 1A 0.069 g (32%)S F53 ).

Mp: 251-253°C

RMN "H (DMSO-d®; 200 MHz)
5 (ppm) : 9.75 (m, 1H), 9.31, (m, 1H), 9.02 (d, 1H), 8.15 (d, 1H), 7.98 (d, 1H), 7.21
(s, TH), 7.11 (m, 1H), 6.97 (d, 1H), 4.40 (m, 1H), 3.88 (m, 2H), 3.75 (s, 3H), 2.22-

1.98 (m, 4H).
Ao 2 (3 19 si3tE HE 4)
(+/-)-9-"E-4-54-2-F 21| d-4-9-6,7,8, 9-H E}3| E24H-3] 2] = [1,2-a| ] H]D-9-F} 2 EH 4 N-(4-F

2R-2-HE ]—»ﬂé) ofnl =

g Eolu]= 1,00 ol & 4-S24-2-7Fn
EAM N-(4-F22-2-WEA]-Fd)-obr = (HEAd 1
0.010 g (0.24 mmo)& H7lstar, APHE EFES

ml (0.24 mmol)E H7}stal, EFEE AoA 14]

o
h&
NQ
&

-6,7,8,9-H E&}3| E2~4H-1 2] = [1,2-a] ¥ 2| v H-9-7} 2
0.100 g (0.24 mmol)9] @E ol 0CAA FASHEH
2ol 2217 FoF N D} HE Q9ortle]= (0.020

T

Al
=
7F BoF ksl RS B 9 gZz 2u|ek 43

mlo



[0166]
[0167]

[0168]

[0169]

[0170]
[0171]

[0172]

[0173]

[0174]

[0175]
[0176]

[0177]

ZIHSd 10-2011-0036917

ARG FAE GSIEFS X8 Feoom AHS:, BUEF HolN £
RREE B D2ARIAN (G720 A /0 1§ NEZAY/AL A=) PR
0.053 g (51%)& 533,

:r}i_

Mp : 210-212°C
RMN H (DMSO-d®; 400 MHz)

5 (ppm) : 9.61 (br s, 1H), 9.40 (s, 1H), 9.00 (d, 1H), 8.38 (d, 1H), 8.31 (d, 1H),
7.60 (s, 1H), 6.92 (dd, 1H), 6.72 (d, 1H), 4.22 (m, 2H), 3.76 (m, 1H), 3.30 (s, 3H),
2.98 (m, 1H), 1.90 (s, 3H), 2.12 (m, 2H).

AAe 3 (E 19 HFE WE 5)
4% 2-0-3] 2] T 91-4-21-6,7,8,9-H £ 23] = RoAfi-3 2 [ 1,2-a] 912 W 90~ 2B 4L N-(2-5 5 A -1 ) ol

=

’\1

2

|1 (R Lol AAE st AR el olal, 4-Fm2-o-uEa-sdobnl ojale] 2-v E -
4 she] BE 0.085 g (62%)% WA BEEA S5

&nﬁ

m

Mp : 181-183°C.
RMN 'H (DMSO-d®; 400MHz)

 (ppm) : 9.32 (s, 1H), 8.79 (m, 1H), 7.82 (d, 1H), 7.53 (m, 1H), 7.31 (m, 3H), 6.87
(m, 2H), 4.45 (m, 2H), 4.10-3.85 (m, 3H), 3.65 (s, 3H), 2.61 (m, 1H), 2.08 (m, 3H).

AAlel 4 (F 19] 3hghs W3 9)

(+/-)~(4-5 2-2-3 2 W W-4-91-6,7 8, 0B E 23] = Z-41-] 2] 12 [ 1, 2-a] 9] 2] v] -9-l v &) -7h 2 k2wl
HE=

4.1 2-98) 1) 9-4-9-6,7,8,9-HE&}3| E2-T g T [1,2-a] 9 g v g-4-&

EI

o Er- 138 nL = 3,4,5,6-HEZF =2-3 2 Hd-2-2

ololl Rws|lERERElo]E 25.0 g (185.72 mmol)e] S Er
of e g 25.67 g (185.72 mmol)S H7lelgdtl. WS &9 |

FES Ao 108 e wwstal, oE 3-(4-7)
Ut d)-3-S 2T 29 9 olE 36.06 g (185.72 mmol)S #H7}etxm, AAME EFES FF o 1613 F
wRkEGith, WAE &S FEAA ulE AASNT. EFES oHoMHCEd &AL, ASUEF
of 3} &Aoo AHFAL, MIEF AolA HdxA7] 3

H

of\

= [UE,
i

= N
>

3

o
0%

>v

)

R

2

)

2

jul

2

=

o
=
_i)f
i
_i)f
Mo
)
fu s
x
-
4
ol
32
ul

oM dAspAelstar, ojdste], dsk= e 9.23 g (22%)

Mp : 177-179°C.
RMN "H (DMSO-d®; 400MHz)

5 (ppm) : 9.32 (s, 1H), 9.05 (d, 1H), 8.25 (d, 1H), 7.22 (s, 1H), 3.89 (m, 2H), 3.00
(m, 2H), 1.98-1.88 (m, 4H).

4.2 (+/-)-4-24-2-9 g nd-4-9-6,7,8,9-HEH| =2-40-0) 2| = [1,2-a] F v H-9-d W & )-7} 292 W=
S EN= S

o2& 3o -78ColA 7z HEZI==ZFZL (7.00 mL) F 2-7gngd-4-2U-6,7,8,9-HEg3| =2-9 g &
[1,2-al¥]g]v|©l-4-2 0.300 ¢ (1.31 mmol)9] &qo B F v=(EgHEAdH)oln= (HEHS|=2FH 5 1D
2.76 mL (2.76 mmol)E H7}stoith. MG -78CoA 30% woF wuksta, Ax HEZS=ZFL 2.00 nl =

FhEgal, (IH-HxEgolE-1-dde)-, #dde o= (& [Journal of Organic Chemistry (2002),
67(14), 4957-49591°) 7118 A) 0.408 g (1.45 mmol)S H7slF k. WHSES -78ColA 3417+ FoF uwt
stk ES HUlsted EgES AASa, odE oAH O ER FEIINY.  f§U14E AU EF oA Hx

A7 FEAZAT. AFHFES Y] 22aETHT (10% WA 50%9] g olAH o ES it A ZET)
Aol o) gAlste], WA 313 0.132 g (25%)S F5AT.
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[0178]
[0179]

[0180]

[0181]

[0182]

[0183]
[0184]

[0185]

[0186]

[0187]

[0188]
[0189]

[0190]

ZIHSd 10-2011-0036917

Mp : 138-140°C.

RMN "H (DMSO-d®; 400 MHz)

8 (ppm) : 9.32 (s, 1H), 9.02 (d, 1H), 8.30 (d, 1H), 7.45 (br s, 1H), 7.38 (m, 5H),
7.22 (s, 1H), 5.07 (m, 2H), 3.90 (m, 2H), 3.80 (m, 1H), 3.51 (m, 1H), 3.15 (m, 1H),
2.05-1.89 (m, 2H), 1.70 (m, 1H), 1.54 (m, 1H).

ANl 5 (E 19 35t WE 8)

(+/-)-4-E2 2-2-W B A]-N-(4-2 2-2-9 2 7| H-4-2-6,7,8,9-E| E&}8| = 241~ 2] = [ 1, 2-a] 9] & 7] H1-9- v
g)-#l Zojm =

Wzak 2,00 mLol] &3E (+/-)-4-24-2-9gnd-4-2-6,7,8,9-E| Eg}s| =2 -4H-9) 2] £ [1,2-a] ¥ 2| v P-9-<
He)-7t2wak Wid o 22 (A4 4) 0.080 g (0.20 mmol)e] &Ho] BESFAA (WEA F 33 wte &
) 0.180 mL (1.02 mmol)E H7IstAct. AAE ETFES Ao 2,547 Bt wnketa, S AZAIHTH
EZAS AFE Hrteln, FEAAY. dEES IAFE Hrletn, FEAAY.  FFES TS @A A
a2 ARSIt

t g Eoln= 2.00 mLol &3E 9-ofmmE-2-T g nd-4-9-6,7,8,9-EH| EF}s| = 2-T] 2] £ [1,2-a] 9] ] 7]

d-4-2 F=ZHZolo]l= (1:1) 0.067 g (0.20 mmol)2] &Mo| 4-F22-2-wEA-Ml=z4F 0.053 g (0.20

1), delldAjeleXAFYo]E 0.030 mL (0.20 mmol) ¥ Ez|ol€olyl 0.140 mL (1.00 mmol)E %7}k th.

g ALoA 2417 e wnkelglth. & 3 o" oM H o EE HUstal, E3FES oY ofAH|

S A REe] 23t §ANoR AFHstaL, MM EF Al HdxA7|AL FFHAIZT

N 5%9 HWEkES FHstE UEFREME) A FAste], uA2A fE 47 JHE 55
5 0.049 g (57%)S At}

Mp : 188-190°C.

RMN "H (DMSO-d%; 400MHz)

8 (ppm) : 9.33 (s, TH), 9.01 (d, 1H), 8.38 (m, 1H), 8.28 (d, 1H), 7.72 (d, 1H), 7.25
(s, 1H), 7.20 (s, 1H), 7.09 (m, 1H), 4.02 (m, 2H), 3.82 (m, 2H), 3.72 (s, 3H), 2.08
(m, 1H), 1.98 (m, 2H), 1.72 (m, 1H).

AAlel 6 (% 29 3HE W3 3)

(+/-)-(10-M&-4-22-2-9 g nd-4-9-4,6,7,8,9,10-FA}s| = 2-9 2| u| = [1,2-a] o} A A-10-L W & ) -7} 2 6kak
WE o 2HE

6.1 2-¥gnd-4-U-7,8,9, 10-H| E}3]| = 2-6H-] & v = [1,2-a] o} A A-4-&

o 6k 390 mL % 2H-olA|A-7-0}9l, 34,5 6-HEHI =R, B2 IFZeo]l= (AW096/148445 =
[Journal of Medicinal Chemistry (1998), 41(9), 1361-1366]°] 7]1A¥ +Ad) 77.9 g (524.1 mmol)2] HEr
EAAE 72.4 g (524.1 mmol) S H7bEkivh. wkS iﬂ%& Ao A 10% 9t wwketal, " 3-(4-3]g
gd)-3-24Z23 9 Yo]E 101.7 g (524.1 mmol)<
Sk, W7tE &ds FUAA LHE A AT H%%
FEHoR A3 AL, FAUEF oA dx:A7Ia, T A

J% Hﬂ
2 o

d

I

Whshn, AR EFRES B sl 16243 B ik
FEe tEmadod g7, dshtEge) w5

futil

NFP‘

, P AZAFE Y. ARES AEg =g F3 AT
I, gEEadgoz A &, o ofMEHcER AASINY. S &, AHE TAE told ddEHZdA
AztA g sta, oHete], YslE AE 36.4 g (28%)S WAz Bulz X FE3519)

Mp : 148-150°C.

RMN 'H (DMSO-d®; 400 MHz)

3 (ppm) : 9.32 (s, 1H), 9.01 (d, 1H), 8.24 (d, 1H), 7.21 (s, 1H), 4.32 (m, 2H), 3.11
(m, 2H), 1.66-1.83 (m, 6H).

6.2 (+/-)-10-wWe-2-vgln¥-4-2-7,8 9, 10-H E&}3| = 2-6H-3] 2] 1| £ [1,2-a] o} A P -4-&

o= do] -78CAlAM A% HEH=ZFT (200 nl) F 2-9) 21 €-4-9-7,8,9, 108 E}s] = 2-6H-7] 2] 1]
Z[1,2-alobAlF-4-2 10.00 g (41.27 mmol)9] &l F vx(EWELd)olr= (HEZI=2 ¥ F
M) 82.5 mL (82.5 mmol)E H7IsIATr.  &AE -78TColA 10 & wwtsla, wWE QQtho|= 25.7 mL
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[0191]
[0192]

[0193]

[0194]
[0195]

[0196]

[0197]

[0198]
[0199]

[0200]

[0201]

[0202]
[0203]

[0204]

ZIHSd 10-2011-0036917

(412.7 mmo1)E #H7IskAth. WHEES -78TollA 1AI7H
sotR gl 2ol g8 HUbsle EFES AMAsaL, o =3

oM HEANL FFAAT. FRES T4 A2vEDHY (1%9 Wa2s g UF=2ueho
3 gAlste]l, WA 13 11.0 g (40%)S 53T

o

2

v

[

juuil
1o o> m2

Mp : 182-184°C.

RMN "H (DMSO-d®; 400 MHz)

& (ppm) : 9.31 (s, 1H), 9.03 (d, 1H), 8.30 (d, 1H), 7.22 (s, 1H), 5.02 (m, 1H), 3.70
(m, 1H), 3.40 (m, 1H), 2.00 (m, 1H), 1.78-1.90 (m, 3H), 1.30-1.48 (m, 5H).

6.3 (+/-)-(10-"g-4-&4-2-vn|-4-9-4,6,7,8,9,10-FA}s| = 2-9 ]| £ [1,2-a]o}A| B-10-L W & ) -7} =
kAl wl A o A H =

AA G 4 (A 4.2)0] 71AE AT GAFE
al¥u)d-4-2  thalel]l  (+/-)-10-wE-2-3] g
4-£5 ALgete] 3EE 0.050 g (30%)S WA B2

o 98, 2-d#nd-4-9-6,7,8,9-E|Eg}s| = 2-9 =[], 2-
nd-4-9-7,8,9,10-H Eg}3| =2 -6H-3] 2] m]| % [1,2-a] o} A A -
1

Mp : 118-120°C.

RMN 'H (DMSO-d® 400MHz)

& (ppm) : 9.33 (s, 1H), 8.08 (d, 1H), 8.25 (d, 1H), 7.38 (br s, 1H), 7.22 (m, 6H),
4.95 (m, 2H), 4.42 (m, 2H), 3.75 (m, 1H), 3.50 (m, 1H), 1.96 (m, 1H), 1.75 (m,
5H), 1.49 (s, 3H).

Ao 7 (3 29 sI3tE HE 8)

(- N-(4-22-2-1) gl nd-4-U-4,6,7,8,9,10-FA}s| = 2-1] 2] n] = [1,2-a] o} A A -10-L =]
(+/-)-4-ZF22-2-H| EA|-N-(4-22-2-9 g1 Hd-4-2-4,6,7,8,9,10-FA} 3| = 2-9 g v L[ 1,2-a] o} A H-10-Y
HE)-fllZoln|= 0.139 g (0.316 mmol)S 7|Z AAE HPLC (7] (CHIRALPAK) T304 20 m) [oIHEUEH
ol AXREIE (95/5)F &&]d 9 FElste], frEl 7] FHE F5E =73 AAHE 0.071 g& I

Mp : 130-140°C. [a]o® = - 90.5° (c= 5.046, MeOH).

RMN 'H (DMSO; 400 MHz)

5 (ppm) : 9.40 (s, 1H), 9.08 (s, 1H), 8.50-8.30 (m, 2H), 7.85 (d, 1H), 7.30 (s, 1H),
7.25-7.10 (m, 2H), 5.00 (d, 1H), 4.00-3.60 (m, 4H), 3.55 (s, 3H), 2.10-1.20 (m,
6H).

AAld 8 (3 29 3FE HE 9)

()-4-F 22 -2-W| EA-N-(4-& 2-2-7] 2| 1] §1-4-2-4,6,7,8,9, 10-AAL3| = 2 -9 2| 0| = [ 1, 2-a] o} A F-10-L v
g)-#l Zojm =

(+/-)~4-F 2 2-2-0] H A N-(4-% 2-2-9] 2] ] 9-4-21-4,6,7,8,9, 10- S A 3] = 2-31 2 w] [ 1,2-a] o} A 1-10-

wEe)-H=olu]= 0.139 g (0.316 mmol)S 71 HAE HPLC (719 T304 20 m) [SHHEYUEZ /|22 RS
(95/5)2 &F1 98 s, 2 47 U= 58 53 AXFE 0.063 g& LAt

Mp : 130-140°C. [a]o®® = + 93.3° (c= 4.298, MeOH).

RMN 'H (DMSO; 400 MHz)

5 (ppm) : 9.40 (s, 1H), 9.08 (s, 1H), 8.50-8.30 (m, 2H), 7.85 (d, 1H), 7.30 (s, 1H),

7.25-7.10 (m, 2H), 5.00 (d, 1H), 4.00-3.60 (m, 4H), 3.55 (s, 3H), 2.10-1.20 (m,

6H).

AAld 9 (3 29 S3HE WS 12)

(+/-)-4-52-2-9 g1 d-4-%-4,6,7,8,9,10- A =2 -T] 21| [ 1, 2-a] o} A W-10-7} 254 N-(2,6-H | =

A3 2] 9-3-9))-e}v] =
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[0205]

[0206]

[0207]

[0208]

[0209]
[0210]

[0211]

[0212]

[0213]
[0214]

[0215]

[0216]

ZIHSd 10-2011-0036917

9.1 (+/-)-4-&2-2-v2nd-4-U-4,6,7,8,9,10-FA} 3| = 2-v| 2w [ 1, 2-a] o} A| A-10-7} 2 84t (4-UEZ-
) olxH 2

ofZ 3 Ffell —40ColA Ax BHEZHI =23 (20 nl) F 2- W H-4-¢4-7,8,9,10-EH| E&}3| =2 -6H-3] g v =
[1,2-alolAlA-4-2 (AAle] 62 @A 6.1) 0.500 g (2.06 mmol)2] &l gF v~ (EHEAL)oln= (|
Efs|=2Fd F M) 2.27 oL (2.27 mmol)E A7, £HS -50TCoA] 108 FQF wwkela, Ax HE
epel =2 3 mlol|l MY 4-HERAY FREEXEMCE 1.04 g (5.16 mmol)S H7Ietlth.  dsietge
x3t 298 Hrsly EEES AAsta, gIFEREveos FEI%T. F714S MU ER Aol dFA

S U5 AN adE ARESESiT

=
Z-2-3) g nd-4-9-4.6,7,8,9,10-AA}s| =2~ g u| E[1,2-a] o} A B-10-7t2 B2 2 N-(2,6-]
o

g8 FH el Az oMEYED 10 L F (+/-)4-52-2-91 2 v H-4-91-4,6,7,8,9,10- A} 8] = 2 -] 2] ]
2[1,2-a]obAlB-10-7FE2H A 4-UEZ-FY o ~HZ 0.450 g (1.10 muol)e] &ell 2 6-t]u|EA]-1] 2 d-
doldl 0.341 g (2.21 mmol) 2 ydE-g#d-4-d-o}7 0.270 g (2.21 mmol)S H7}3dcy. AAHE &3

S B slol 16A12F B¢ wnteith, EEES B 2 gFEavedd &AAY. 4714E dIUEFY
23t Fgdos AAHsa, FAYEF doA AxA7|a, T8 ARANHYG. ZAFES FTUH A20Ead
(100/0/0 W= 98/2/02 ¥l&e] tlE22uet/vets/dRYop)el s FAste], WA 1A 0.121 g (26%)

sl

Mp : 231-233°C.

RMN "H (DMSO; 400 MHz)

8 (ppm) : 9.35 (s, 1H), 9.30 (s, 1H), 9.00 (d, 1H), 8.30 (d, 1H), 8.00 (d, 1H), 7.25
(s, 1H), 6.45 (d, 1H), 5.00 (m, 1H), 4.45 (m, 1H), 3.90 (s, 6H), 3.80 (m, 1H), 2.25
(m, 1H), 2.05-1.70 (m, 4H), 1.40 (m, 1H).

Ao 10 (3£ 29 33E HE 13)

(+/-)-4-S2-2-9 2|1 d-4-94-4,6,7,8,9,10- A} 3| = 2-7] 2] v = [ 1,2-a] o} A A-10-7F 2 HE] 24 N-(5-F 22~
2-H|EA - )b =

50T A% HEHS|=2F T 16 L 5 2-9 21 d-4-9-7,8,9,10-E| E}8| = 2-6H-9] g v %= [1,2-a] o} A A -
4= (AAd 69 &A1) 0.400 g (1.65 mmol)9] &Mool BF H|~(EgWEdd)olv = (HEH| =2 F F
D 1.82 mL (1.82 mmol)E H7Fetadct. AHE EFES -50TA 102 B wrRksgltt. HEZHS| =238
2 mLoll &3l 4-FRZ-2-0| hE| Aol o] E-1-Hw FA-HAl 0.494 g (2.48 mmol)S -50ColAl X 71s3ith.
AdE EFES 247 e wsisith. EFES AsdREe] X3t &9 9 fIE 2l &AFT.
7S AHEFY 23} F&Aor ML, FRPER oA dxA7a, S ARART. ARES
ZY4 Azt (99/1/0.1 WX 98/2/0.2 B &9 YEZ2dW e/ v /drob)o] o) QGAste], 1A
0.224 g (31%)S 5351,

Mp : 220-223°C.

RMN "H (DMSO; 400 MHz)

& (ppm) : 11.10 (br s, 1H), 9.33 (s, 1H), 9.02 (d, 1H), 8.20 (d, 1H), 7.92 (m, 1H),
7.38 (m, 1H), 7.28 (s, 1H), 7.14 (m, 1H), 4.90 (m, 1H), 4.70 (m, 1H), 3.91 (m, 1H),
3.72 (s, 3H), 2.05-1.82 (m, 5H), 1.48 (m, 1H).

Ao 11 (F 19 8ge W3 19)

(+/-)-9-3| EZ A -4-8 4-2-9] | 1| ¥ -4-2-6,7,8,9-E| E&} 8| = 2-4H-¥] 2] [ 1,2-a] ¥] 2] ] I-9-7F 2 544 N-
(2-vSA-v] 2| d-3-2)-opn =

Ued FE U EF4 3.5 al F (+/-)-4-F42-2-7Yrd-4-9U-1,6,7,8-H EZI| E2-4H-T 2] = [1,2-a] &
| H-9-72 A wE o A2 (AAld 1, @A 1.1) 0.200 ¢ (0.70 mmol)<] &M 2-H| EA]-3] 2] H-3- %1
olwl 0.867 g (6.99 mmol)S H7Feksitt. AAE EFES 140TolA 2423 Bk ks, 385
drge] 23t &9 B tEREded AT FU14E dSEFY X3 FEAoR -, Ik



[0217]
[0218]

[0219]

[0220]

[0221]
[0222]

[0223]

[0224]

[0225]

ZIHSd 10-2011-0036917

EF oA dxA7a, S dzAFY. AFES FU4 A20EadE (95/5/0.5 & YEER2 R/
HelL /et ol)ol] o& AA|ste], 3| 1A 0.032 g (12%)S F5319 ).

Mp : 208-210°C.
RMN "H (DMSO; 400 MHz)

d (ppm) : 9.23 (s, 1H), 8.90 (d, 1H), 8.36 (d, 1H), 8.09 (d, 1H), 7.30 (d, 1H), 7.91
(m, 1H), 7.01 (s, 1H), 3.95 (s, 3H), 4.11 (m, 1H), 3.75 (m, 1H), 2.38 (m, 1H), 2.12
(m, 3H)

Al 12 (% 29] 3ht =D

|
(+/-)-(4-52-2-9] 2|1 d-4-2-4,6,7,8,9,10- A = 2-9] U] ;= [ 1, 2-a | op A -10-L v D) -7F=xE,E Wil o

2HE

Aol 4 (FA 4.2)°0 71AE BRI FARSE Al o), 2-3 v H-4-¢-6,7,8,9-HEZS| E2-9 8 £ [1,2-
a]FYnd-4-& (HA]o 6, ©7 6.1) tile] 2-T v d-4-¢U-7,8,9,10-H E&}s| =2-6H-F] 1| = [1,2-a] o}A
A-4-2& AHE3to] 313HE 0.500 g (31%)S WA EU2A 531300,

Mp : 179-181°C.
RMN "H (DMSO-d®; 400MHz)

B (ppm) : 9.40 (s, 1H), 9.00 (d, 1H), 8.30 (m, 1H), 7.35 (m, 6H), 7.25 (s, 1H), 5.05
(m, 3H), 3.85 (m, 1H), 3.60 (m, 1H), 3.30 (m, 1H), 1.95-1.70 (m, 4H), 1.45 (m,

2H).
2 odg s AqAEts A7) A g4 19 sEEd g gstd 2 9 EE4 dboE E5S 3] ¥ 19
AAERAT.  FFES AAde] W wel AXIGT. F 1A, me 18 YER I, Net: WEYE YERY
i, (Rot.)E Ao AAA g HAAAH £ A4S ey, (dec.)v 3F3EQ w35 ehdo
E IAE % 19 F3Ed 93 24 doleE AlFdty).
<g}sha 1>
R1
R2
X
i3 X
R3.
N N o]
H
m
<3 I>
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HE Rot R3 R1 R4 R2 Y e}
N
1] 6n @; Nl w | w | o] saan
Me
N

Y

CH,
2 | () \@/ ZNlw | v o] saan

!
3| ¢ L Nl w ]l v | ol saen

%'

l
4 | (1) 0"@; =N Me H [o] s-2] 97)

[0226]
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[0228]

[
fote

Rot

R3

R1

R4

2

(+1)

\W

N

H,H

2 @71

14

)

N
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(+h)
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16
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N
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17
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N
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[0229]

[0230]

[0231]

H3E | Rot R3 R1 R4 | R | Y 4
N
N
. |
21| (+9) l/ = H H o S8 97
N
MeO. N\ OMe |
22| (+19 L ZNEH | h | o w997
N.
N
Ny | W
23| ¢ | Nw | n o] saa
=
N
AN
N\ OMe l w
AN Nl [ v ol 99
<H 14>
N° | Mp°C NMR
5 (ppm) : 9.70 (br s, 1H); 9.40(s, 1H); 9.0 (d, 1H);
1 147-149 200 DMSO | 8.20 (d, 1H); 7.90 (d, 1H); 7.20 (s, 1H); 7.10-6.70
MHz dé (m, 3H); 4.40 (t, 1H); 3.90 (m, 2H); 3.70 (s, 3H);
2.20-1.80 (m, 4H).
5 (ppm) : 9.80 (br s, 1H); 9.30(s, 1H); 9.0 (d, 1H);
2 | 160164 |20 | DMSO [ 810 (m, 2H); 720 (3, 1H) 7.20 (5, 1H); 7.10 (m.
MHz d6 | 2H); 4.40 (t, 1H); 3.80 (m, 2H); 3.70 (s, 3H); 2.20-
1.80 (m, 4H).
3 (ppm) : 9.75 (m, 1H), 9.31, (m, 1H), 9.02 (d, 1H),
200 | DMsO |8.15 (d, 1H), 7.98 (d, 1H), 7.21 (s, 1H), 7.11 (m,
3| 251288 | 46 | 1H), 6.97 (d, 1H), 4.40 (m, 1H), 3.88 (m, 2H), 3.75
(s, 3H), 2.22-1.98 (m, 4H).
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N° Mp°C NMR
d (ppm) : 9.61 (br s, 1H), 9.40 (s, 1H), 9.00 (d, 1H),
200 8.38 (d, 1H), 8.31 (d, 1H), 7.60 (s, 1H), 6.92 (dd,
4 210212 1 | CPCB [ 4h), 6.72 (d, 1H), 4.22 (m, 2H), 3.76 (m, 1H), 3.30
(s, 3H), 2.98 (m, 1H), 1.90 (s, 3H), 2.12 (m, 2H).
& (ppm) : 9.32 (s, 1H), 8.79 (m, 1H), 7.82 (d, 1H),
200 7.53 (m, 1H), 7.31 (m, 3H), 6.87 (m, 2H), 4.45 (m,
5 | 181-183 CDCI3
MHz 2H), 4.10-3.85 (m, 3H), 3.65 (s, 3H), 2.61 (m, 1H),
2.08 (m, 3H).
o (ppm) : 9.30 (s, 1H); 8.70 (s, 1H); 7.70 (d, 1H);
200 7.50 (br's, 1H); 7.40 (br s, 1H); 7.30 (s, 1H); 7.20 (d,
6 [ 192-193 CDCI3
MHz 2H); 6.80 (d, 2H); 4.40 (d, 2H); 4.20-3.90 (m, 3H);
3.80 (s, 3H); 2.70 (m, 1H); 2.20-1.90 (m, 3H).
200 S (ppm) : 9.40 (s, 1H); 8.80 (d, 1H); 7.70 (d, 1H),
7 189-191 MHz CDCI3 | 7.60-7.40 (m, 2H); 7.30-7.10 (m, 4H); 4.50 (d, 2H);
4.20-3.70 (m, 3H); 2.70 (m, 1H); 2.20-1.90 (m, 3H).
5 (ppm) : 9.33 (s, 1H), 9.01 (d, 1H), 8.38 (m, 1H),
8 | 188-190 400 DMSO |8.28 (d, 1H), 7.72 (d, 1H), 7.25 (s, 1H), 7.20 (s, 1H),
MHz dé 7.09 (m, 1H), 4.02 (m, 2H), 3.82 (m, 2H), 3.72 (s,
3H), 2.08 (m, 1H), 1.98 (m, 2H), 1.72 (m, 1H).
5 (ppm) : 9.32 (s, 1H), 9.02 (d, 1H), 8.30 (d, 1H),
745 (br s, 1H), 7.38 (m, 5H), 7.22 (s, 1H), 5.07 (m,
9 | 138-140 400 DMSO 2H), 3.90 (m, 2H), 3.80 (m, 1H), 3.51 (m, 1H), 3.15
MHz ae (m, 1H), 2.05-1.89 (m, 2H), 1.70 (m, 1H), 1.54 (m,
1H).
5 (ppm) : 9.30 (s, 1H); 9.00 (d, 1H); 8.30 (d, 1H);
10 | 166-168 400 DMSO | 7.25 (s, 2H); 4.10-3.80 (m, 4H); 3.70 (m, 1H); 3.45
MHz dé (m, 1H); 3.15 (m, 1H); 2.20-1.80 (m, 3H); 1.65 (m,
1H); 1.15 (t, 3H).
8 (ppm) : 9.35 (s, 1H); 9.00 (d, 1H); 8.30 (d, 1H);
1 | 190-192 400 DMSO | 7.90 (t, 1H); 7.40 (m, 2H); 7.20 (m, 2H); 7.10 (m,
MHz dé 2H); 4.00-3.80 (m, 3H); 3.60 (m, 1H); 3.20 (m, 1H);

2.20-1.90 (m, 3H); 1.70 (m, 1H).
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N° Mp°C NMR
d (ppm) : 9.35 (s, 1H); 9.00 (d, 1H); 8.30 (d, 1H);
12 | 109-201 400 DMSO | 7.90 (t, 1H); 7.30-7.10 (m, 4H); 3.90 (m, 3H); 3.60
MHz dé (m, 1H); 3.20 (m, 1H); 2.20-1.90 (m, 3H); 1.70 (m,
1H).
5 (ppm) : 9.35 (s, 1H); 9.00 (d, 1H); 8.30 (d, 1H);
13 | 135-140 400 DMSO | 7.50 (m, 3H); 7.35 (m, 2H); 7.20 (s, 1H); 5.10 (m,
MHz dé 2H); 3.95-3.75 (m, 3H); 3.50 (m, 1H); 3.20 (m, 1H);
2.20-1.85 (m, 3H); 1.70 (m, 1H).
5 (ppm) : 9.35 (s, 1H); 9.00 (d, 1H); 8.30 (d, 1H);
14 | 110-112 400 DMSO | 7.40 (t, 1H); 7.20 (s, 1H); 4.20 (m, 2H); 3.90 (i, 2H),
MHz dé 3.80 (m, 1H); 3.50 (m, 3H); 3.30 (s, 3H); 3.15 (m,
1H); 2.20-1.80 (m, 3H); 1.70 (m, 1H).
& (ppm) : 9.35 (s, 1H); 9.00 (d, 1H); 8.30 (d, 1H);
15 | 188-190 400 DMSO | 7.85 (t, 1H), 7.30-6.90 (m, 4H); 3.90 (m, 2H); 3.85
MHz dé (m, 1H); 3.75 (s, 3H); 3.20 (m, 1H); 2.10-1.80 (m,
3H); 1.70 (m, 1H).
5 (ppm) : 9.35 (s, 1H); 9.00 (d, 1H); 8.30 (m, 2H),
16 | 185187 300 DMSO | 8.20 (d, 1H); 7.25 (s, 1H); 6.50 (d, 1H); 4.20-3.95
MHz dé (m, 2H); 3.90 (s, 3H); 3.80 (m, 1H); 3.30 (m, 2H);
2.20-1.85 (m, 3H); 1.70 (m, 1H).
5 (ppm) : 9.35 (s, 1H); 9.00 (d, 1H); 8.40 (t, 1H);
8.30 (d, 1H); 7.80 (d, 1H); 7.50 (m, 1H); 7.30 (s,
17 | 136-138 400 DMSO 1H); 7.15 (d, 1H); 7.05 (t, 1H); 4.10- (m, 2H); 3.85
MHz ae (m, 2H); 3.70 (s, 3H); 2.20-1.85 (m, 3H); 1.70 (m,
1H).
o (ppm) : 9.35 (s, 1H); 9.00 (d, 1H); 8.40 (t, 1H);
18 | 153-155 400 DMSO | 8.25 (m, 2H); 8.15 (m, 1H); 7.30 (s, 1H); 7.15 (m,
MHz d6 1H); 4.05 (m, 2H); 3.85 (m, 2H); 3.75 (s, 3H); 2.20-
1.85 (m, 3H); 1.70 (m, 1H).
5 (ppm) : 9.23 (s, 1H), 8.90 (d, 1H), 8.36 (d, 1H),
400 DMSO | 8.09 (d, 1H), 7.30 (d, 1H), 7.91 (m, 1H), 7.01 (s,
19| 208210 | g6 | 1H), 3.95 (s, 3H), 4.11 (m, 1H), 3.75 (m, 1H), 2.38

(m, 1H), 2.12 (m, 3H)
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[0232]
[0233]

[0234]

[0235]
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N° Mp°C NMR
5 (ppm) : 9.35 (s, 1H); 9.00 (d, 1H); 8.40 (t, 1H);
8.30 (d, 1H); 7.80 (m, 1H); 7.25 (s, 1H); 7.05 (d,
400 DMSO
20 | 162-164 MHz " 1H); 6.90 (m, 1H); 4.05 (m, 2H); 3.85 (m, 2H); 3.75
(s, 3H);3.30 (m, 1H); 2.20-1.85 (m, 3H); 1.70 (m,
1H).
6 (ppm) : 9.35 (s, 1H); 9.00 (d, 1H); 8.40 (s, 1H);
21 | 184-185 400 DMSO | 8.10 (m, 2H); 7.80 (m, 1H); 7.30 (s, 1H); 7.20 (m,
MHz dé 1H); 4.40 (t, 1H); 3.90 (m, 2H); 2.35-2.10 (m, 3H);
2.00 (m, 1H).
5 (ppm) : 9.70 (s, 1H); 9.35 (s, 1H); 9.00 (d, 1H);
22 | 160-161 400 DMSO | 8.25 (d, 1H); 8.10 (d, 1H); 7.25 (s, 1H); 6.40 (d, 1H);
MHz dé 4.35 (t, 1H); 4.00-3.90 (m, 5H); 3.85 (s, 3H); 2.30-
2.10 (m, 3H); 2.00 (m, 1H).
S (ppm) : 9.35 (s, 1H); 9.00 (d, 1H); 8.80 (s, 1H);
23 | 191-193 400 DMSO | 8.35 (s, 1H); 8.10 (m, 2H); 7.40 (m, 1H); 7.25 (s,
MHz dé 1H); 4.25 (t, 1H); 3.95 (m, 2H); 2.30-2.10 (m, 3H);
2.00 (m, 1H).
5 (ppm) : 9.90 (s, 1H); 9.35 (s, 1H); 9.05 (d, 1H);
400 DMSO | 8.35 (d, 1H); 8.25 (m, 1H); 8.00 (m, 1H); 7.30 (s,
24 | 194-196
MHz dé 1H); 7.00 (m, 1H); 4.45 (t, 1H); 4.00-3.80 (m, 5H);
2.30-2.10 (m, 3H); 2.00 (m, 1H).
B 0S dAalste 7] dad 3 19 sigbeel diE sehA g x
AT, ShRhES Al el wheh Azl &
L, (Rot.)E Aol ddA sitEe A e 445 e,
E20F % 29 FEECd U A dolEHE AlFdth
gty 1>
R1
Y N R2
R4 |
Ro~y N~ o
H
m
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[0237]

[0238]
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[0239]

[0240]

<3t 2A>
N° | Mp°C NMR
B (ppm) : 9.40 (s, 1H), 9.00 (d, 1H), 8.30 (m, 1H),
o | 170181 | 200 | DMSO |7.35 (m, 6H), 725 (5. 1H), 505 (m, 3H), 3.85 (m.
MHz d6 | 1H), 3.60 (m, 1H), 3.30 (m, 1H), 1.95-1.70 (m, 4H),
1.45 (m, 2H).
N° | Mp°C NMR
3 (ppm) : 9.40 (s, 1H); 9.10 (d, 1H); 8.40 (m, 2H);
2 | 173475 | 400 | DMSO |7.85 (m, 1H); 7.30 (s, 1H); 7.20-7.00 (m, 2H) 5.00
MHz d6 | (m, 1H); 4.00-3.80 (m, 2H); 3.70 (t, 1H); 3.50 (s,
3H); 2.10-1.70 (m, 4H); 1.50-1.20 (m, 2H).
3 (ppm) : 9.33 (s, 1H), 9.08 (d, 1H), 8.25 (d, 1H),
s | 11ag0 | 400 | DMSO | 7.38 (brs, 1), 7.22 (m, 6H), 4.95 (m, 2H), 4.42 (m,
MHz d6 | 2H), 3.75 (m, 1H), 3.50 (m, 1H), 1.96 (m, 1H), 1.75
(m, 5H), 1.49 (s, 3H).
B (ppm) : 9.35 (s, 1H); 9.00 (d, 2H); 8.50 (d, 1H);
8.30 (d, 1H); 8.00 (m, 2H); 7.60 (m, 1H); 7.30 (s,
a | 175477 | 490 | DMSO 1H); 4.80 (br s, 1H); 4.20 (br s, 1H); 4.00 (m, 1H);
MHz %1380 (m, 1H); 2.00 (m, 1H); 1.80-1.60 (m, 5H); 1.45
(s, 3H). :
3 (ppm) - 9.35 (s, 1H); 9.05 (d, 1H); 8.45 (t, 1H);
8.30 (d, 1H); 7.35 (m, 1H); 7.30 (s, 1H); 7.10 (m,
5 | 1a7-149 | 200 | PMSO 1H); 4.90 (d, 4H); 4.75 (m, 1H); 4.15 (m, 1H); 4.10
MHz @ (m, 1H); 3.80 (m, 1H); 2.00 (m, 1H); 1.80-1.60 (m,
-| 6H); 1.50 (s, 3H).
3 (ppm) : 9.35 (s, 1H); 9.30 (s, 1H); 9.00 (d, 1H);
8.25 (d, 1H); 8.00 (s, 1H); 7.30 (s, 1H); 7.15-6.95
6 | 221203 | 00 | DMSO (m, 3H); 5.00 (m, 1H); 4.45 (m, 1H); 3.90 (s, 3H);
MHz I Py (s, 4H); 2.25 (m, 1H); 2.05-1.70 (m, 4H); 1.40
(m, 1H).
3 (ppm) : 9.35 (s, 1H); 9.05 (d, TH); 8.40 (t, 1H),
8.30 (d, 1H); 8.20 (d, 1H); 7.30 (s, 1H); 6.50 (d, 1H);
7 | 180101 | 20 | PMSO | g5 (m, 1H); 4.00 (m, 2H); 3.90 (s, 3H); 3.85 (m,
MHz d 1H); 3.50 (s, 3H); 2.00 (m, 1H); 1.80 (m, 3H); 1.60
(m, 2H); 1.50 (s, 3H).
5 (ppm) - 9.40 (s, 1H), 9.08 (s, 1H), 8.50-8.30 (m,
400 DMSO | 2H), 7.85 (d, 1H), 7.30 (s, 1H), 7.25-7.10 (m, 2H),
8130140 | | g6 |500(d, 1H), 4.00-3.60 (m, 4H), 3.5 (s, 3H), 2.10-
1.20 (m, 6H).
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N° [ Mp°C NMR

5 (ppm) : 9.40 (s, 1H), 9.08 (s, 1H), 8.50-8.30 (m,
400 | DMSO | 2H), 7.85 (d, 1H), 7.30 (s, 1H), 7.25-7.10 (m, 2H),
MHz 46 | 5.00 (d, 1H), 4.00-3.60 (m, 4H), 3.55 (s, 3H), 2.10-
1.20 (m, 6H).

9 | 130-140

5 (ppm) : 9.35 (s, 1H); 9.05 (d, 1H); 8.50 (t, 1H);
8.30 (d, tH); 7.80 (d, 1H); 7.45 (m, 1H); 7.30 (s,
400 DMSO
10 | 130-132 MH & 1H); 7.00 (m, 2H); 4.75 (m, 1H); 4.20-4.00 (m, 2H);
z
3.80 (m, 1H); 3.50 (s, 3H); 2.00 (m, 1H); 1.80 (m,
3H); 1.60 (m, 2H); 1.50 (s, 3H).
8 (ppm) : 9.90 (s, 1H); 9.30 (s, 1H); 8.90 (d, 1H);
7.90 (d, 1H); 7.60 (m, 2H); 7.40 (m, 2H); 7.30 (s,

400 | DMSO
1| 228230 | o | TH5 710 (m, 1K) 5.00 (m, 1H); 445 (m, 1H)
Z
3.80 (t, 1H); 2.30 (m, 1H); 2.05-1.70 (m, 4H); 1.40
(m, 1H).

5 (ppm) : 9.35 (s, 1H), 9.30 (s, 1H), 9.00 (d, 1H),
400 | DMsO |830(d, 1H), 8.00 (d, TH), 7.25 (s, 1H), 6.45 (d, 1H),
MHz 46 | 5.00 (m, 1H), 4.45 (m, 1H), 3.90 (s, 6H), 3.80 (m,
1H), 2.25 (m, 1H), 2.05-1.70 (m, 4H), 1.40 (m, 1H).

12 | 231-233

5 (ppm) : 11.10 (br s, 1H), 9.33 (s, 1H), 9.02 (d, 1H),

8.20 (d, 1H), 7.92 (m, 1H), 7.38 (m, 1H), 7.28 (s,
13 | 220223 | 490 | PMSO 4y 7.14 (m, 1H), 4.90 (m, 1H), 4.70 (m, 1H), 3.91
MHz | d6 | 1H), 3.72 (s, 3H), 2.05-1.82 (m, 5H), 1.48 (m,
1H).

Al Al GSK3B el T & o] ojeke] oA &4

i

e ol ZRESS o g8 & Utk

Al Z2EZA: 7.5 pMe] ulE 91askAZ] 6S1 FE= 2 10 uM ATP (300,000 cpm®] ~P-ATP 3H4)E 14]
b Bok Ao GSK3HEre] &) Fto] 25 mM Eg]2(Tris)-HCL, pH 7.5, 0.6 mM DIT, 6 mM MgCl,, 0.6 mM
EGTA, 0.05 mg/ml BSA +5N oA <lFuo] Al (F whe H3 @ 100 ).

A2 TREEFNA: 4.1 Mo 18 AA3IAIZ 6S1 WE= @ 42 pM ATP (260,000 cpm®] P ATP )= 24
b Eot Ao A GSK3W|EFe] &4 3l 80 mM Mes-NaOH, pH 6.5, 1 mM Mg oFAlElo|E, 0.5 mM EGTA, 5 mM 2-
HAENES, 0.02% E(Tween) 20, 10% =EAE &5 FolA Aol dsqlT).

A3 TREZA: 7.5 pMe] ulE 91askAZ] 6S1 FE= 2 10 uM ATP (300,000 cpm®] ~P-ATP 3H4)E 14]
7 ZoF Ao A GSK3HEFS] &2 Stoll 50 mM Hepes, pH 7.2, 1 mM DIT, 1 mM MgCl,, 1 mM EGTA, 0.01% E <
20 &5 FolA AtHlel ARt (F wks F3] 100 wl).

A4 TREZAA: 7.5 pMel mE] AAFEAIZ 6S1 ME= 2 10 uM ATP (300,000 cpm®] P-ATP F-§)E 90
BoF A2 Al GSK3HEF (DE]Eo](Millipore))e] EAstel 50 mM Hepes, pH 7.2, 1 mM DIT, 1 mM
MgCly, 1 mM EGTA, 0.01% EQ 20 &= FolA AfFo]Adssdtt (F g F3] @ 100 ul).

AAAE DMSO Foll A 7H&SHAIZ T (Whe w5 HF &l %=, 1%).
Z 714k (85% Py05) 25 g, 85% HsPO, 126 ml, 500 ml7hA1e] H 02 AZ3E & 100 wz WS FAAZ
2

5, AFE Aol 1110022 AAIHY. olojx, EFHZFY wkg E}ES 9 ETH(TWhatman) P81 o] 3l oz}

= 33 - = = -
A7) 1A fAow AAsATt. EY9E P WAeS dA A% B3R S

— -

712 ol E A7) AL

)
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s} (S-1 FE == 7] AdS s

NH2-YRRAAVPPSPSLSRHSSPHQS(P)EDEE-COOH

(&3 [Woodgett, J. R. (1989) Analytical Biochemistry 180, 237-241]).

o] ShehEe] GSK3B Al A [Co2 FAHH, o=A % 19 SFEES9 1
3 uM sxolt},

& 5o, ZREF 4o i8] & 19 FekE HE 12 0.027 pMe] G YERAL,
0.019 pMe] ICs& YERWAL, X 29] 3}jHE W& 2% 0.030 pMe] ICxs YeERTH.
A A A

(1) AA

el 19 gkekE 30 mg
ARE AZg=Z A 60 mg
ST AR 100 mg
SEA 200 mg
2HolZ A aulE 4 mg

el 19] stekE 30 mg

L8 oY 300 mg

A= 20 mg

(3) HAT AA

7] ARES WA Wyor E3tste] 1 ml WEd FHE FAAE ARSI
e 19 3t9E 3 mg

A EH 4 mg

FALS SR/ 1 ml

<A o] 87>

2 gy B GSK3p ol

l
A /i
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