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(57) Abstract: The present invention relates to pharmaceutical compositions for treating or preventing diseases caused by the
translocation of GSK3 from the cell nucleus to the cytoplasm, containing compounds for inhibiting the translocation of GSK3
from the cell nucleus to the cytoplasm. More particularly, the present invention relates to pharmaceutical compositions for inhibit-
ing the growth or the metastatis of cancer cells and pharmaceutical compositions for treating autoimmune diseases, containing
novel compounds for inhibiting the translocation of GSK3 from the cell nucleus to the cytoplasm. The present invention provides
compositions for inhibiting the outbreak and progression of diseases caused by a decrease in the concentration of GSK3 in the nu-
cleus and the translocation of GSK from the cell nucleus to the cytoplasm. The compounds according to the present invention in-
hibit the nuclear export function of GSK3 performed by Axin, and increase the concentration of GSK3 in the nucleus, and can
thus be valuably used in treating or preventing a variety of diseases caused by a decrease in the concentration of GSK3 in the nu-
cleus.
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173 71 %
[3] =8| 370 A Elo}A| 7ho] Y| o] -3 (glycogen synthase kinase-3, GSK3)<-
HH/E Eﬂf?.ﬂ 7}o]H| o] 2 (serine/threonine kinase) =4, &F 47kD 2] F-A} &<

7HA™, 5009 7)1 o @& Q1 4kSlA] 71T}, GSK3-> - 71| 9] ool A~5% (isoform),
= GSK3a ¥ GSK3p7F 9o, o] & F2dAk= v -9~ frAkskaL 7] 5 &= v -
FAFSE o2 & A QT (Double B.W. & Woodgett. J. R., J. Cell Sci., 116:1175,
2003).

[4] GSK32 (1) 714 24, (2) §F A B 8 34, (3) 77 vHE] = 8 94 (theumatic
arthritis) ?} 722 W 2wk AFA ko] iy Ao A S g 53
B-7HE ' (B-catenin) == Snail 7} 2 @A o QIALSE A5 += 75

T3¢t} <, Wnt signaling ¥} 72 21 A4 7] 9] o] 2 GSK39l| 2] §F B-catenin &
Snail ¥} 7+& oF vkl 1l o] &-A4) o] z}o] o1 AEE o] A dfo] uk7ly]| &
S7HA A o = TRkt 2 of WA B X8-S S X%l

51 wheRA, GSK3S] AIE ) Eiz 8 o] B sk B Wit
signaling®l] o] ¢l A v kA L 28-S A s=1] Ezo] & 5 3 o]

KN
A=
53], GSK39| &5 571Xt Wat signaling 5ol €] § 3 W 5
AAZ G A 4= 9131, Wat signaling©l] o] 8 A of+= B2 A gke] vy =l
AP aH A o7 AA S 4 9l& slo|th

[6] 12, GSK3ell o] g 714 whuld of Aokl 914ks)l 2l A 2 A o] e A
UA] Sk aL, 3 W -2 GSK3 &A= oAl sk WA Sh= A ghol] g A mEH e
Aol &4 A A] ekt). o] Wnt signaling®l] 2] & GSK39l| o] 2+= 7] % & 9]
g 5+3] uhe] #] %] 2o Ao 7)ol s},

[7] o}-g 2], Axin T2 A+ Axinl % Axin2 (conductin)®] - 7] &] o} o] A%

(isoform)= 7}A] 2L v}, 7] Axinl 2 Axin2 A A= A= G2 AAF 24
IS 8 A Qe 2 sl Al o2 & A ATt Axin A A=
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[14]

[15]

GSK3¢ll 9] gk B-catenin®] NA4HEE X138t WEH7] & FHAA| 7] S = 4] Wnt
signaling®] &4 24 4} (negative regulator) 24 2] & e+S- gk} (1] = 58]
2001/0052137A1).

71 9 of] GSK33} A 3t3lo] GSK39] nuclear export functions 3+ FRAT-1 &
FRAT-2 227} v}, 2121, FRAT B-catenin®] ©14+3}2 271 38ku) 51
A% Axindh= ] GSK3 A 1A}l o] W A 5L (Ciani, L. er al., J. Cell Biol.,
164:243, 2004; Yost, C. et al., Cell, 93:1031, 1998), o} =] GSK33}+= binding point
DA gE7F Y2 53], Watel 18 ##Eo] glthal & = glon,
Axin-1°] 4 Axin-2 %2} 5 3}L}E knock-outd}H A4 91 WA o] o] Fof X X
9 A (Chia, IV & Costatini, F., Mol. Cell Biol., 25:4371, 2005), FRAT-1, -2, -3<
T knock-outA] A & A 7g2] O] wkAY o] 758 th= ol A (van Amerongen, R. et
al., Genes De., 19:425, 2005) FRAT + %1217} Wat 21 & ol A o o &5
al=#] o}2] g s} #] g3

Al F 7k A GSK3 &4 A8l oF=-oll th gk 7)ol
GSK3 &4& 5 7HA A Watssignaling®l] 2] &+ 2 gko] 1wy 2 X &5 o A 8} +=
M a8 2 A A A &2 Aot 2 A= Al Al 11§ Axindl|
2] ¢+ GSK32] nuclear export functionS -7 = Wnt signaling®l] ] ¢+ 2 glo] k]
2 AL A e ZYFE = et vl oo, FA A R, e =27
AlE}olA| Zho]y] o] 2 3 (glycogen synthase kinase 3, GSK3)¥} 4 33+ GBD
(GSK3 binding domain) %=+ Axin¥} 4 3}3}+ ABD (Axin binding domain) 2
A A o R glo] AlsEvS Fahet 5= QM| 8F+= PTDE X §3h+=
ZYRE =5 skl o, A7) EYFE =7 3 W F-9] GSK3 5 & 7FAd
ol 3l WA ] = thgst A S X 5ok 8otk AS g<lg vl ok (WO
2008/051048).

Bolrg 252, 8 )52 GSK3 55 AR old) A sk A 3kS X 787
Az A 2t S sk aLA)l of o] = S A 3 A
GSK3 o] &< A gk At b= 50k, A7) 3=
GSK3 &1 ghaol| oo B H = thd dob= A =sh=
ghelslar 2 g S A 5kAl H
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A) 71HA|, 71 A FA RATP-A E & o] E 2] ARA| 7] 1A (ACLK)©] v,

719 o] 28, = GSK3a H GSK3p= &4 3} 2] &4 A EA 7114
3(GSK3)= Al Se] 77 A EA & QIS8 54N s A TE5U-#Ad
AR/EH A 71 A otk 18 v, GSK37F 28] 570 AT ERA], 32 2~ 9} A|
AA A 1-2, cAMP-2] &= (L2 H Q1 7] WA o] -8 A B, 223 ERA]-1 9]

G-A B, oAl e Bz A A 7 A ebA], nho] =l 7] TR,

H A - ST Rl A A fr LR 1, M-CAM Al 32324}

A R/ANA 4284, e-Jun AAFRIAL, JunD HAFQTAY, e-Myb HAFRIA}, e-Myc
AARRIAY, L-Myc AARIAL, AEA 295 T A Z=EQL, e 22
R B-7Hel A 3 2ho] Al Ffjel| A v o] R E Q1S ¢14ks} 8= Sl o]

N5 H ATt GSK3°ll o] 8 Qlttshe 4= 9l= 471 e vh e L2 Q12 GSK37F
A Z ol A tharo] thAF R 24 A 7} ded o] &S o gkt

mpeba], 2 dkrg ol A A7) A SES o) A M| 2 B 9] GSK3 o] g el & ]
WA = A9k, GSK3E S5 vzl | A, ol E =] &, T, CY
1 o] 7k ¥ (Niemann Pick's disease type C), =4 Fol (53] £2=%)
o=3lo] ™y, FTDP-17(371 =" o #A-d @ A 7S574 2 ), 3 2-7]14
%] ) (cortico-basal degeneration), %1 &4 24} 1] (progressive supranuclear palsy),
tpakAd 2 Al 9] &5 (Multiple system atrophy), 3] =11 (Pick's disease),

A 541 <] vl (dementia Pugilistica), ©l] ©] =& X] ]| (AIDS associated dementia),
Z| )|, ¥ = (stroke), B & 371 =X vl 591" (Guam parkinsonism-dementia
complex), ¥ 945 1} 71 <= 537 (postencephalic Parkinsonism), 71 5% %] 3} (frontal

lobe degeneration), <=3} 4 2} 2 SH(argyrophilic grains disease),

s 2
_1/\

F-&d ol (depression), 4 214 E 5 (Schizophrenia), €1 ¥ ¥ " (Huntington's disease),
571744 0] i %<5 (myotonic dystrophy), ©F7d 7 811 1 ¢ (subacute
sclerotizing panencephalitis), 32 2] == # ¥ (prion disease), Th2- % 5w, & e A
A4, P A 8hE, FrbE 2 A%, 59555, 954 34 Bnflammatory
bowel disease) 3} 2+ 9154 A, Ome] Bo] AR BE 53
NAWEA BE, BRA, 0T aF Bo] 9]

2.2 wg el FA14 g

A F A 2] T 2] gFQFA| L B-catenin 34 X HAl = QHAI ] AFE
(apoptosis) S = alv= EA R Vs a1 k. e R, 1w ol A A A Bh=
AEAg 71738 A w5 7kA NI E QLAY FF- 7N = B-catenin 3£ 4] X 2 A 9]
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[73]

[74]

[75]

[76]

N2 A E 579} /AL A A 84 20|t} -catenin®] TS o A5} =
I O 2 = B-catenin A A3 A|, < LEF/TCF, CBP3005 3 74 A 4 © i

o

ZA33lo] B-catenin®l] 2] 3 AR AL oA 5} = Alo] Wol & A ), o] Af
Z] {_317]]_%" 7H HLQ O]: ‘/] ﬂ]"l‘"'”b B Ca.tenlna jJL_Z:l]ﬁl‘O]‘Oq /\ﬂ ,/] apOptOSng
Frske a2 7)dskd

Zreiu, i AkE S oF WA Aol A Y ek Q1A R e X B-catenin
(Giles, R.H. etal.,Biochim.Biophys.Acta,1653:1,2003)2] A =& 7|53} 24 7| A&
Xﬂ A 3FO A, B-catenin©] oF AN of e} kA o] X fAd A} Kol &2

Eohe g ds vk As RS mk 2l (WO 2008/051048). AREA O =
*}%‘foﬂ*ﬂ WA 3k 9F2] 90% o) ol Al Wit A S A A Al 9] -4 EA Mo
2 ool #EE = vl o Aol 9lo] Wat Al A A A 7} ul - T 2.9
Ao R a1 Ly, Wnt 21 & Aol thgk -4 2 ¢l 2 7] 2 o A A
2T o uk, Wnt A S A E o] 74 4 o] o] g A O = B-catenin -+ AE
g ststal o] & Fdl of T A A o] HaHrh= Al ofr

Wnt A & 2o 2] & E-cadherin®] 31 0] 7F43} 31, B-catenin 2 Snail 2]
w8lo] Z7hah, oF AT e) A g A4 i ol 7k A pcatenind] o] G
Snail QI4bs} 24 G & H A g = lﬂr Z;LT/} 1hefsk Al Avd st Abd,
B-catenin®l] ©J 3l Axin®] H& o] F7}H il < 3 U] -o] GSK3+} A 9}3}o
GSK3& Al LA 2 o] s A 71T, o] = 9] oH Snail ‘j—ifﬂ o] Z7}skar ¢ A3z 9]

Aol 7 sk A ek Wt Al S Eof] o] gl 3 U] -2 GSK3 &= 24 3g =
L2 g}sbd & 29k v =, B-catenin A A A S} Axin2 Fr AL RS
538}, Axin2 A A= Al X 3o £ 7)) 8} = GSK3 2 gHslo] GSK32] nuclear
export functions <=8 8}of, 3 Y| 52 GSK3 &5 {FAA 1T, o] = 214,
A2 0 2 GSK3l| 93 ¢14kst B 3) 5 = Snail 412} @l o] F71aHA
He= Aot Ao wnt A& A ] 0] &k Snail A AFo] L3 F b= ShA 29
Had A& ol & Fshal, A e ms A1 Ada A A Xl &
FarshA) gk,

wheb A, Axine] GSK37he] 75 3299 BB A Al 728 7bA
33tES o] &3 49, Axin Tl 9] g GSK39] nuclear export function<
A o 2 A Wt 2l T4 2 B-catenin &4 S}ol] 9] 8] WHAY 3} = T} F S 2 3o
A 2SS oA = A 53], 9F $ke] A =l 9lof 7]59] B-catenin
FA A B A S ol A A Ak 3 a0 &ako] A E A Q1 Ay}

Aol & A AV 2 gy Feato] &S0 YE7IE H 4 20
S/ = S Ao 2 AetE, Yolr) 7] E 301 o] AlSH AW ¢
Mas 8714 o2 v 2 9ls Alolvt,

= 32 Axin¥ GSK39] A%+ 25 YE A 92 Axin 78] FE| = @A
(hAxin29] 370~390 o} 7] x=4k A &)l 2] & Axin©] GSKsﬂ Adsl= 2l &

AT} (Dajani etal., EMBOJ.,22:494,2003).0] @ Axin 2 FRAT %42 g-helix
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[77]

[78]

[79]

[80]
[81]

T25 74 a1, 21 F7+2] hydrophobic residue”} GSK39] groove -2l 2§38} 7]
w o], o] ¢} 4 %ﬂ Ao 2 Aget = 9= 32 Axin®] U FRATON €] g+ GSK3 2]
nuclear export functions A & = Qv AR 2 @ Ak Eol o8 Ao
T8 AL, Al F kAl GSK33 Ad sk B9 2 el A e Axinl 9 ofw| =4k
383~401 F-¢ 7} GSK3B9] helix (o} 7] =4k 262~273) 2 extended loop (©}7] =4t
285~299) = Al ¥ = (groove)ol] A3l 2l o= BE )t 53,

¥ d 2211388 (Phe388), 741392 (Leu392), 741396 (Leu396), BH#1399
(Val399)¢] 27] 2 7-4] ¥l hydrophobic ridge”} GSK3p2F2] A ghell A A 2] <

o 82 3t} Axinl 3 Axin2:= W9 FAFSE LR E 71X a1 Qlomn, & e
GSK3 Al A = o] F A 7|+= 7|5 & A8k, vrob 7k A -4 of] A Axinl 3
Axin2E X|3+3} o] 2 A2 o] kAl o] X d) ] = 2 o 5 EO} Axinl¥ Axin2+=
A 7], S - A RS VA3 e Ao R FAHEY (Chia, LV. &
Cos tantini, F., Mol.CellBiol.,25:4371 2005) LA ES FES AR H
AL A Axinl ©] Y Axin2 WS 3} A ]E S 1] 5] GSK3 i3 o]

As| gFAasla AypH o2 GSK3oﬂ ol &l ol xks}E o F-3)) ¥ = Snail w4 9
e o] FE A F71ekE S #2lE v) O‘B}.

A7 7HA] Q1AL s) & A E A 8F+= 8} 352 ATP (Adenosin triphosphate)”}
A3} 3)+= kinase domain®l] 590] 4 0.2 A3Lsl= o= 2] 7)) ho] g E-Eo] At}
9k 2 2 7]E o] Q1Aksl § A S A SarA) g T ek Sk E
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71&E9] )14ksr ' A gﬂ;q]g}_a LA o2 I ol vEr
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ozl #E A E 3270 8132 A1, 21 -2 E NMR¥ Mass 2§
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12}, 22F, 32F o}, BE= X 3hE = v X S S E| 2 A EE 1
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[112]

[113]

-8l Bl 22 op el -Ze- ) Bl 22ob e, X gl Bz ) K] 2hel (CHy)or (Z=Z0)ue (CH,)- 0T,
A &kl 5232 8] X) 2 -(CH))y-(Ze=Z9)n-(CHy),- 3 Bl 220}, 1%% W W) 3k
-(CH,),-N(R)-(CH,),~(Z=Z)-(CH,),-0F 2, A #hl H1= 1] %] 2hl -(CH),
-N(R)-(CHy)y-(Z¢=Z5)5-(CH,),- 3 El| 220}, ‘]%Q 1= H] X 25 -(CH,),-N(R)-Z¢
=o}2, x| gk F = 1] X $d -(CH,),-N(R)-Ze=3l| B 2.0} & ,x]ﬁl-ﬂ = ) %) sk
-(CH,),-&H=A] == X 3he Etiitﬂ 28k 12}, 22F, 34F o} Hl o] a1

&7 7= 77 5 A 22 (CH,), C(O)N(R)-(CH,), %=+ -(CH,),- N(R)C(O) (CH,

&7 20 = 77 = HA 2R -(CHy),-S(0)NR)-(CHy),- H5= -(CH,),-N(R)S(0),

A7) 2= 77 5 HA O 2= CR) EEN;

A7l meS 2 Sy A o R 0,1 =2 = )

kg o 9lo] A, 7] R, -(CH,),CN, (CHz)nC(O)H (CH,),-OH, *|3+5 1=
H] 2 £ -(CHR),-C(0)- 2, A $hl B 1] A 34 -(CHL)-C(0)-oF, 2] 3h4d
W ]3] 8] (CHy, C(0) ¥ 0kl 3 3l s ] gl
e 2 A EEn ek d 4 Q)

Hoakrgof Qloj A, A7 R, &= 4, SR, X3 e 03 4, 23
Fi= X gy old e X shH = ) X skE ofd | Xk W= x| sk
sl el obd, X 8hd H3= WX S (CH),-N(R)-(CHy),-0F 8, Bz X 8he B
1] 2] 3+ -(CH,),-N(R)-(CH,),- 3l Bl Z o} & <= glv}

kg ol 9lo] A, 471 Rj+= -(CH,),-CN, -(CH,),-NO,, -(CH,),-C(O)OH, -(CH.,),

-C(O)H, -(CH,),-OH, A g% H=+= H| X 85 -(CH,),-C(0)-&Z, X g5 H+=
H] 2] 2 -(CH,),-C(0)-oFH, A e H=3= 1] X]ﬂg -(CH,),-C(0)-3 Hl 2o}
A3l W= N X3 -(CH,),- &AL, A 3kl H3= 1] X 3k 13}, 24F, 34} O}UJ
= X 3hE = A Sk s e 2 A1 EE ] J?‘%} a8 5= 9l

kg ol Qloj A, VIR, & T4, T2, (CHz)n CN, -(CH),- NOZ, ~(CH,),
-C(0)OH, -(CH,),-C(O)H, -(CH,),-OH, X3+ = nx|3tg &7 x)shy wi=
H) ) ghd ofH A7 X gk = Hl 2| 2kl o}, ‘1 W He 0 A gk
s E| 2ol X3y H= 0 X3 (CH2) -C(O)-¢Z, X3+ B+ v X gke
~(CH,),-C(O)-o}¢, X 8t =+ lil ¥ -(CHy), C(0)-3ll el = o}, 2] 8+ 5

A 2] g4l -(CH,),- =7 A, A bl B ]i]@rﬂ 121, 22k, 3¢ }U] A gkl
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chol el ARG Q7SS e T W B S

“33 o M += ”71 31§ E0] Axin¥F 4 A A 0 2 GSK3ol| AgHeho =i
GSK3«] nuclear export functionS & A| 8} A& @135}, &, B dhgo) w2
S35 2 Axin#ho] Aol of 8l Mz o A AL = 2] GSK3 ©] 52
A 8taL, o] & §all GSKe| Al &4 S8k, GSK3 § v &4
AekE XloP A A B 7 A Aﬂz'ﬂ U GSK3 5= fHaell <]
A = A o] A 5l -85
A7) A E3 | A A EH 2] GSK3 o] ol o] 5] A v = A Sk, GSK3E

A, o & & ¢, 92, CY Y o] vh-¥1 1 (Niemann Pick's disease
type O), =173 FN (53] 223), OLZOP 19 %, FTDP-17(3471<=" 7} 4 9
XJPFZ‘PF 2 ully, ) 4-714 E 8 (cortico-basal degeneration), 8 4] 7
ulH] (progressive supranuclear palsy), T4 A 41 9] %5 (Multiple system atrophy),
3] 71 (Pick's disease), 71 %1 <=X] ull (dementia Pugilistica), ol ©] =38 X] v
(AIDS associated dementia), x| 1|, | £ 5 (stroke), ¥ 71 <=-2] vl 537" (Guam
parkinsonism-dementia complex), ¥ -3~ 371 <= 5 F-7"(postencephalic
Parkinsonism), %3 % 8l (frontal lobe degeneration), =313} ¢ A}

X o) =

2 Bk (argyrophilic grains disease), 7--&-d l| (depression), g2 & (Schizophrenia),
31 ¥ ®1 ¥ (Huntington's disease), -5 {1744 0] ¥ -5 (myotonic dystrophy),
o534 74 8} ¥ & € (subacute sclerotlzmg panencephalitis), 32 2] < 2 ¥ (prion

disease), U5 5, el ALt 314, vhib 8%, Frobel 2 9,
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[237]

[238]
[239]
[240]

[241]

[242]
[243]
[244]

[245]
[246]
[247]

[248]

[6)
S0 e 9L FaAsAL,

(1) Axin2 Z2+& A 32 2] A 2}

Axin2 W& W B Q1 pcDNA3.1-Axin2-His W W & 7] 93], Axin2-His
cDNAT A549A| 3ol 5| PCR=E 5%-38}o] L 31, pcDNA3.1-hyg(+) (invitrogen)
H E] ] HindIIT2} BamHI 5-$ o] %% Axin2-His cDNAE o] #| 2+3} 99, E.coli
DHS5a0 A 5%38}] pcDNA3.1-Axin2-His AW H & At}

MCF7 A 3 (American Tyle of Cell Culture, ATCC HTB-26)°l| episomal Axin2-His
1] ¥ B Q1 pcDNA3.1-Axin2-His W& ¥ B & 3 4 7} < (transfection) A 71 $-o]]
200 ug/ml2] &}o] 1= vto] Al (hygromycin)e ] 2] 319 Axin2-His #%4¢] A X &
T53FA T

(2) " 4 3] A *H (Imunoprecipitation)
7] Aoy A Axin2-His ZH3& A 3Eof| Triton X-100 lysis bufferS 74 7}8}o] Al|3E
28 &E2 A ATE Ni-NTA beadE 814 7] 7] 9 8Fo] 1] = (bead) 2001

1000402] Triton X-100 lysis bufferE 3 7}8}3L, 2000rpmoll A 15 &9 H AA| 7] =
7(1—%] Q H]—E_ ]_Oﬂq_ FQ_Q beadoﬂ /\]—7] /q] 31 .Q_oﬂgj/]_ H gk oﬂ Lq_E.
sl3tEE 7 Sl3hE 41, 45,78, 80, 81, 82,95, 147 ! 149 (AsinexAFoll Al 9 7)&
Z+ZF 10uM< ¥ 31, Triton X-100 lysis buffer= % 2| £33 & 10000 2 25}
4°Col A 5A]ZF 5ok S50 & 2, 2000rpmol| A 14 & <F Z A AT FH T 1000402
Triton X-100 lysis buffer2 3 7}a}o] 211 A 2 3 - 100002] 1x TBSE 211
A 2 3193 T, B = ol 500mM ©] 7] t}Z=(immidazole)©] 334 2x A% 1] ¥ (50mM
Tris-Hcel, pH6.8, 4% SDS, 25% glycerol, 14.1mM 2-mercaptoetanol, 0.1%
bromophenol blue) 20,405 7}t §-, o] & #of 4] 10405 SDS-PAGE A o]
skt

(3) ™ 9 &5 ¥ (immunoblot analysis)

A7) Zv2re] 8} 3E A 2l ol W2 Axin29} GSK3B2] invitro A3t 3 A A&
Stelat7] $13ko], GSK3p TS W 32" & o] &3] }_/\}o}%ﬂ\r/},

A7l HAHAH 78 - HERZAER Q 2 (Pall Corp., NY)|
E W T slal, o] TS 5% fat-free dry milkoll 4] 1A] 7} &-9F blocking $F $-0l] & =}
A E o] 327 FoF nkS- A1 FH ), A 2F8EA 2 =, anti-conductin(Sigma) <}

anti-GSK3B(BD Bioscience)& A& %131, @l 2l whe] A w = g kel Y=
horseradish peroxidase (HRP)-conjugate’sl ©] 23} 4] ¢} enhanced chemiluminescence
(ECL) detection kit (Intron, Korea)E A}-&3}¢] x-ray & 5ol 733 3s}o] #2313
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[249]

[250]

[251]
[252]

[253]

[254]

[255]

[256]

A7) g g Ao el A9, Axin2E dE Al 71 A E ol A Axin29}F
GSK3p7} At 48] &S Ni-NTA beadol] A4 7] v}, Axin20l th&}o]
H o2 A A& 38tan, Axin29F AR GSK3p A E HAEEH o=
gl sk AT

T AT 3218 E 40 e Bk} 2ol Wtk of] whE §51E A g of] 9 3]
GSK3p<] & o] Al H 312, s}3tEoll 93l Axin2¥} GSK3B<] Z3to] oAl d
20 2 e} 40 A, CTLS t & 74o] a1, 8435 41, 45, 78, 80, 81, 82, 95,
147 2 149 257 A& vl o, o1 5 @4 o] 53] Ad A2 ggh= 45,
95, 147°] A T},

3t 1

2L A] o 3} 3+& No. A& 5h4 44
2 41 +

4 45 +++
12 78 +

13 80 +

14 81 +

15 82 +

19 95 +++
30 147 4+
31 149 +

o] Avg gl nle} o], g & 8 -2 GSK3 &= A /18] (A sk,
A SEF o) A A 7 2.2] GSK3 o] goll o &l A ¥ = A ghef A R %13
AA| & 22 Algskes B3 vt ol w2 8} Axinol] 9] 9
GSK39] nuclear export functions ¢ A 8}3L, & ] 5] GSK3 & =&
S/ o2 3 |59 GSK3 & 57t stol A A A Bl thoFe Hsle] A5

= o ] -85,

Bke) 4128 747 Aol Al o1, ol el dh p Al 714 A kg g
2 A e 2] Moln], o] ol ]3] 1 g o] W97} 4§l = Alo] ol A&
: o A WY E AE AT SEY 15E
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Z ()
THH
U5 SFhA 12 3EA = Shgh, T19] oFShA
oﬂ ;QTI‘LO]:U = o]/ﬂ;ﬂjﬂ :é-_c%)l-"f E’C;Y:]!—_f_’r
A Yol A AL = o] GSK3 o] w0l of 3l WA= A gke] X5
= ]HPB_ kﬁ]—zj Z/\é%

- (e} =
sl o)Al 1
A
0
°y
471 A= CREEN;
471D = CRy == N;
7] G £ CR, =+ N;
3711 % CRy & N;
A71Y = Y(
Y
| Y
) EE Y2 (
W/M\\
A
);
A71Y = Y191 Ao, W= C; 5 Y20l Hf-ol =, W+ CR,
TN
71 M = CR, =¥ N;
)6]'7] Q CR = :
F71Y = Y19l A5-ol+=, 47 Z = CR,),, C=0,C=S,NR,, 0, S,
S(O)y ==, Y29l A G-+, Z+=CR, == N; 2
)6]’7]R Rd,R R RW,Rm,RqU‘] 1171-71-53;9 Oi—jf‘i,

3t=2.71, -CN, -NO,, -C(0O)OH, -C(O)H, -OH, X| &+ == 0] x| gk
-C(0)0-2Z, A3k T 1) )5 —C(O)O—O}% 22 =
1] %] gk -C(0)0-3) Bl Zo} &, %
-C(0)-&Z X 2k H= 1] x| 3k
H) 2] 8k -C(0)-&l H 2of&, x

=] 2y = v %) 3k 7}&@0}11]5 ;‘q%}% = ) x| 3k
AEoln . X3y = v X3y o7 X3k W= v X3
Kis 2 X ghE =
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A (phosphine).

i

[7d -4} 2]

I AU IR

i
(i
tH

= 1) X 3k -(CH,),-N(R)-(CH,),

o2 oA 69 g A

o7 F4, 727, -CN, -NO,, -C(O)OH,
o7l 23k = n 28
W ool = X3y =
e 5 ORE 3= 2=,

[ 7% 3] A 13+l 9lo} A, A7) R.E -(CH,),-C(O)OH, X| 3+ == 1] x| 3
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[ 7% 6]
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= ] X3 s e 2ol X gk = 1|
d, X8k 5= 1] X 8 -(CH,)N-C(0)0-(CH,),

=3y OE

%) 3k = 1) 2] 39 -(CH,),-C(0)0-(CH,),-oF 2, x| 3kH £—t—

H] 2] 2+ -(CH,),-C(0)O-(CH,),- 3l Bl 2o} &, @rﬂ RS PRI S
7297 A 3k B 1 1§‘rﬂ -Z>- 13?_0” , ‘1 5 % T

E= A X5y Zeo} ], T il%% = Hl | 8k -7z

S E 2ol He X 3hE B v X3k (CH,), &34 0] AL,

&7 20 22 5 H A 2.7 -(CH,),.C(ON(R)-(CH,), 1= -(CHy),

-N(R)C(0)-(CHy), ¢! &% S 0= o= 2=

A1kl o)A, 7] R (CHz)n CN, -(CH,),-NO,, -(CH,),-C(O)H,
(CHz)n OH, A 3t5 == H| %]} (CHQ)H-C(O)-OEL%], Z) gk g
1) 2] 3+ ¥ -(CH,),-C(0)-o}&, X+ % = H| X 2k -(CHy),

-C(O)- Oﬂ B 2ol X3ty = v X3y 14] 2;(} 3z} o}l i
2] gk EEE H] 1%% se 2 A2 v s el AL

A 18] 3 ow 7] R -(CH,),-NO,, -(CH,),-SO:H, #| 84 H+=
U X g -(CH,),- &= A], X 3Hd = v x| $hd &7, X $d =
H X gk o}, 2] gkl = v x| gk 8|l 2ol 2] gkl ==

H) 2| gkl Ze-h 7], X $h B v XSk - Ze A SR 2] sk
T 023 Zes|H Z2A] E 2 S 7, X gk E= v X sk ze
AlFRgZA] 23 = 0 X3 ZeolH ] %] 31
T A X 8he -Zeob ) 23y i W) XS -Ze-8] B o},

A gkl H= v X ek zo-b7 ) X 3 By 0] X 3k Ze

S E| ZAE 2 S 7, XSk Ee 0] xSk zeolH ST 2] S
E= 0 23 7ol X8y i 0] X 3y 705 8 2o,

] 815 B 1) 1§‘rﬂ -Z>-N(R)-(CH,),- o}a T A3 £

1] 2] gk -Za-N(R)-(CH,),- 3]l Bl :2oFH o] L

A7) Za= 2H2F S HA 02 -(CHy), C(O>N(R> (CH,), %=+ -(CHy),

-N(R)C(0)-(CH,), °] 3L;

/\L7] 7b = 7L7L Eaxq o7 ~(CH»)x-S(0),N(R)-(CH,),- s (CH)),
N(R)S(0)»-(CHy),- %1 215 5 o= 3+ 24 &,

A1l 31o1A, %7 Rex= -(CH,),-CN, -(CH,),-C(0)OH, -(CH,),
-C(O)H, -(CH,),-OH, A $t4 H:+= H] X 214 -(CH,),-C(0)- &7,

2 g B+ 0] X3 -(CH,),-C(0)-0F, | 8k H= 1) x| 3k
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-(CH,),-C(O)-38l| 8] o}, X3t w== 1) x| ke 12}, 22}, 33}
ofrl, = A FE E Hl?‘d%‘r% S =AY ek ag] 9l
AL EA O Z Fl 2 AE,

[ 13k 8] A1l 9o A, 7] R, 74, X 8hd = ¥ X8 -(CH,),
Ed, X3k e 0 X sk 4 XS = 0 X Sy of,
T ﬂﬁ‘r% = v X 3kd s g 2o}l AL 5RO &=
ZA =

[ 78 9] A 18}l o1 A, d7] Ry 27, -(CH,),-NO,, -(CH,),-C(O)OH,

-(CH,),-C(0)-N(R),, A g+ H+= 1| x| g+ &2 -(CH,),-NO,,
Z)gke H= W) X 8ke o} (CH,),-NO,, X 8kH = n) x| 8ky
3 €] 2o} -(CH,),-NO, A ¥+ 1= 0] X 2+ ¢ (CH,),
-C(O)OH, #| 2+ H=+= 1] %] 8k o}H-(CH,),-C(O)OH, | &4 H+=
v 2] 3k & B 2o} -(CH,),-C(O)OH, X $+¥ w=1= u] x| g+¥
&7 -(CH,),-C(0)-N(R),, A 2+ H= H| X &+ o} 2 -(CH,),
-C(0)-N(R), x| 3 == H] X34 3] €] 20} H -(CH,),-C(0)-N(R),,
28 E B A XS -(CH,),-C(0)O-(CHy),-& 2, X 3k EE—E
1] %) 8k -(CH,),-C(0)O-(CH,),-oF 2, X #hel B3= 1| X 3kl -(CH,)
-C(0)O-(CHy),-3l| B 2o} &, x| 3ty EE‘; ] %] 845 Zs OEL%]’

23hE = n X3ty ze A 227 X8 wis v s 7ze
SlHEA S ESA, XSk e 0 X gk Ze A F RS,

A gkl H= A gk zeob R A, X 2k H= v A Sk 7

-O}%- -011E1E0}E, ‘L% = 1] X $HE -(CH,),- 3l B 20} -7s
obd, X gyl B 0] X 8 -(CH,),- 8l Bl 2o} Za-8] B 2o},
A g+ = 1) X S -(CH,),-(Z°=7°),,-(CHy),-oF &, X $kyl ==
1) ) 89 -(CH,),-(Z°=Z¢),-(CH),- 3 B 2ol 2, x| g wE =

HI A B -(CHy)- N(R)-(CHy),~(Z5=Z5)-(CH,),-OF &, X 2 B3z
1] 2] 2H -(CH,),-N(R)-(CHy)y-(Z=Z5) - (CH,),- B H 0L, X 1

HE+= W) X 3HE -(CH,),-N(R)-Ze=0} 4, 2] g 3= 1 1@}% (CH,)
+~N(R)-Ze=5] Bl 2o}, | 2hel B 1] x| 2k (CH2>n OFFA] TR 1=
g w0} 3 13}, 23, 33 obrlo] 31

&7 20 247t =5 H A 2. 2 -(CH,),.C(O)N(R)- (CHz)n %+ -(CH,),
-N(R)C(0)-(CH,), °]3L;

Ay7) Zv = ZhzE ERl o 2 ~(CH»)s-S(0),N(R)-(CH,),- B+ -(CH>),



WO 2010/104306

[7d7-8 10]

(7478 11]

[ 78 12]

[7d7-8+ 13]

[7d 78 14]

40

PCT/KR2010/001444

-N(R)S(0)»-(CH,),- ©] 3L
A7) 7e= 27 =9 A 02 C(R) B N;
A7 mE 7} 1—%3%40;011;1:1—2

A 13l }M A, L71 R, (CHz)nCN -(CH>),C(O)H, -(CH,),-OH,
2| gkl H5= WA gk -(CH,),-C(0)-2 4, A 2hd Bo= x| sk

<(CH,),-C(O)-°}&, x| &4 H+= 1] x| 349 -(CH,),
-C(O)-3 el 2o}, F= X $He T v x| 3ke

=
ﬂﬂiﬂﬂﬂﬂ%%éﬂazﬁ
A}
O

A 1'3“51 VO] A,

PRl A% FAO o 2

A 18kl 9lo] A, 7] R -(CH,),-CN, -(CH,),-NO,, (CHz)n

-C(O)OH, ~(CH,),-C(O)H, -(CHy),- OH X g5 Ei= 1) X 8E (CH,)
+~C(0)»-&7Z, X84l Hx= 1] X 3HE -(CH,),-C(0)-°} &, 1%% s

1] %) £ -(CH,),-C(0)-3] EﬂEO}%, 23k w1 X 3kE (CH,),

-FEA], X BhE E s 0 X S 1A 23, 33) ob il B X 8k
E X g S e 2 A S g 1wl S AR S
ZHE.
A1l gle A, 471 R, 3= 24, B2, «(CHy)-CN, -(CH,),-NO,,
-(CH,),-C(O)OH, -(CH,),-C(O)H, ~(CH,),-OH, X 8 &%= 0] x| st ¢l
o7l A ghel iz | A gy obd &, 2 g mi= v A $he opg,
2 3hE = n) X sk ) E]]E_o}a X85 = 0] X3k (CH,),

C(0)- 22, A3l B3 N X 3l (CH,),-C(0)-oF 2, X Bl B

1] 2] 24 -(CH,),.C(0)-3] Eﬂiow 289 = 1) 23 (CHY),
SOFELA], X Bhyl B3 0] X3y 13), 24}, 33} oWl HEi= X3

2

)
iz )X 2 S E A F YN FFI 9 A BAOR s

o

Lo
\L1/ w
/\T'l T2_T3_T4
1,
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A7 T 2k 2be HHA o8 E A S -(CHy),-, -(CH,),-O-(CH), -,
-(CH2),-S-(CHy),~, -(CH2),-N(R)-(CHa),-, -(CH,),-S(0),-(CHy),-, -(CH,
)a~C(0)-(CHa),-, -(CH,),-C(0)O-(CHy)y~, -(CH,),-OC(0)~(CH,),-, -(CH
2)a-C(O)N(R)-(CHy),~, -(CH,),-N(R)C(0)-(CHy)y-, -(CH,),-S(0),
N(R)-(CHy),~, -(CH2),-N(R)S(O),-(CHa),~, -(CH,),-OC(O)N(R)-(CH,),
-, ~(CH2),-N(R)C(O)O-(CHy),~, -(CH,),-C(O)-(CHy),-N(R)-(CHo),,
-(CH,),-N(R)-(CH,),-C(0)-(CH,)y-, -(CH,),-0-(C(R),),-C(0)-(CHy),-,
-(CHy),-C(0)-(C(R)2),-O-(CHy)y, ~(CH,),-O-(C(R),),-O~(CH,),-, -(CH,
)a-C(O)N(R)-(CH,),-O-, -(CH,),-N(R)C(0)-(CH,),-O-, -(CH,),
-C(O)N(R)-C(0)-(CHy)y, ~(CH,)5-S(O),N(R)-C(0)-(CH,),~, -(CHy),
-C(R),-C(O)N(R)-(CHy)y~, -(CH2),-C(R)»-N(R)C(O)-(CH,),-, -(CHy),
-5-C(R),-C(O)N(R)-(CH,),-, -(CH,),-S-C(R),-N(R)C(0)-(CH,),-, F=5=
-(CH,),-°+F & ~(CH,),-N(R)C(O)N(R)-(CHy),-;

A7 T2 AL YA 0 R FF A, (Z=2)n-(CHy),r, 5
k=27, &4, -C(0)OH, -C(O)H, -CN, -NO,, -OH = | 35| 7| 1}

T H X 2 (CHy),-Al 22U (CHy),- £ X3 =

HI X3 o}v) = B X3k H= 0] X3k 9 d;

A7) T3 22 YA 0 RE AR, X2k e X 2k ¢4
X 2l H= N X3 ol X2k Hi= 1] X 2k o} H Y

A 2l H= v X Sk sl H 2ol XSk H= v x| sk

gl ZopH 7l X gk W= v X sk A| SR, A gk B
H X8kl Al E 2 A7 47, X2k = 0] X 3k &) Bl 2 A &
n-ibeks v, FeEdd, Fsadd =94

olaF ey, TeeElxd S ksl Zhzbe] ol 694
7R = A2 = 0 23 A S S| 2A S eEke
Hpo] Al Z ] Wk WSS s1e] 7 AL ) o] HAE ZEA A v
olm|ttx I Yn| ), ojnjthxoln|thEH, o] n|th 2 E| o} £
vty e Edfs| 2 wlzE ol d, Ml SANSE

Aol &A= U M 2E| o} & E3lal= oA A& 7HA =
o2 ek aglEo] v A T FEEA S XS e
H) 2| 3kl vpol Al &8 Whekss, e Shabd, wd, Y)Y d
Hlzoln &, g Egts| E23red, Falgvd, yd A d
H Egs| =etE ol 2 9] ebA| Y,

HEdls| E2u g =a] g v, glot&d, Mlzxirahd
23-f3lE2ulzxIteld, e, ol aSAEY

HEle = aveld, veEY, v2e, v ey,
Ho 2] U] e, A, o] &Elo}E e, Sab]olzd,

golrjolEa, Q1 Eed, QlgEe, otz )y,
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Zol|nE|ofEH, V) Y v| oS AL, J] 2] ] RSBl op S,

A7) T4 b2 Bl A o 2 =4 Rl -(CH,),-CN, -(CH,),-NO,,
2)a-C(O)OH, -(CH,),-C(O)H, -(CH,),-OH, -(CH,),-C(O)-N(R),,
]E]-Q winx) ey ozl dwd Asky 97 Xsky wmi
HI X3 Al S22, dd 2= v X3y e v X3 o},
g gd, gd g2 d, HESEE, fed, 9 gvd,

SAttjolEE 9 o] ALALEH S X 3HekE W = v X 3k

Y= 0] X ke ek B 0] ek 1w, X3k = v X3k

-(CHy),-&=A], X 3 == H) X34 -(CHy),-oFH, X3
1] 2] 39 -(CH,),-0-2Z, X3k == 1] X349 -(CH,),-0-2A Y,
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%8 H B W) X $E -(CH,),-O-(CH,),-°1, |3ty =
H) 2] 2HE -(CH,),-N(R)-&Z, X 8kl == 0| X 3k (CHy),
-N(R)-(CH,),-o}4, | gk H=+= 1] 2| gk -(CH,),-C(0)O- &7,
g H %= W) X85 -(CH,),-C(0)O-(CH,),-o} 4, X318 =+
mﬂ%%«mﬁoqmgﬂaﬂ%%g%m1%%4amn
-OC(0)-(CH,),-°}, ‘@ﬂ 4= WA $HE -(CH,),-C(0)-< 2,
X gkhd = ) X8 -(CH,),-C(0)-(CH,),-oF 2, x| 3k ==
0] 2] 3k -7Za-2h x]%ﬂ ZES R P R 1) -Za-O}%, X ke B
H] 2| 2k -(CH,),-S-¢#, X g = B X 24 -(CH,),-S-(CH,),
ol i X8k Hi= U] X Sk o} v
%471 L & CR) EEN;
A7 L, Z2He 594 0 2 =0, C=S, N, 0, S, $(0),, CHOR;, C(R,
o> EE=ENR)C) AL, A7) 4 Ry 2 S HA 02 4, S 27,
-CN, -NO,, -C(0)OH, -C(O)H, -OH, X $+¥l 1= 0] x| gkl &7,
Tﬂﬂﬁ%mﬂﬁﬂOF”W1ﬂﬂ% %1ﬂ%€OELEt
A gk B= v x| gk opv| e

’

/\L7]p Zy7+e. =2l A OEI‘E—E2;
A AL 5O 3= 2AE,

[7d7-3 15] A1kl Qhof A, 7] S
46«1Eﬂ1 Fr-eh-2-)yu & opv] =)ol w v 2 [ 1,2-a] 7 2111 -
2-A)yHAl-1,2-
N-A L 46ﬂﬂ%4Hﬂ%&iB4bﬂaﬂ3%m
N-(1-(3-0] A3 23 3H-0| 1]t} 2 [4,5-b]T] 2] ©-2-)-3-w| & F- &)
A Z 23X 2T ol =
4,6-C] 1 E-N-G-(EY EF L= )yl 2)-1H-9] &} £ = [3,4-b] 9]
©-3-0pHl,
Nmﬂ541§4ﬁq1 -1H-3) 2} 2[3,4-b] 7] 2] ©1-3-0} 1,
4,6-H W &-N-((1- 22 = F-1H- W Z [d] o] 7 vHE-2- ) v &)- 1H- 9] 2}
+EB4bAa -3-o}"l
(E)-N-(3-(3r&F )°“ﬂ>6‘ﬂE]4(Efﬂ o 2 ')-1H-7] 2}

%iBAbﬂﬂﬂ3OW1

1-2-(1H-M 2 [d] o] 7] Th-2-2) 9] 22 1 -1-2)-2-(4-1]| 5 A] 7] o

B2,

1-3-AFRIT 295603 =2 [1,2,4|E ¢ o} 2[4,3-a]9] &} 7-7(

8mﬁU4ﬂHﬂEﬁo‘“ﬂl%y

1(2 (5-FFE-1H-ylx[d]o] v th£-2-9) 3] 7] 2] ©-1-)-2-(3-H]
S A g el g,

@ﬁﬂﬂ%sﬂiﬂ%%%&gﬂgﬁﬂiHHﬂﬁéiBAm
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] H-1-2 xﬂi&és 2y B2
2-2)

1-(1-9 & -1H- M Z[d] o] 7] T} 2 N-(F g -3-2ha) 7 g
FHg 2ol H| =

N-A|Z2AE - 1-(1-o &€-1H- ¥ Z[d] o] 7] v}=£-2-2) 1) o) 2] ©l 4-7}
E_/\o]_u] 1: E]

=
2uuﬂﬂ1Hﬂ [d]o] W] v} -2-) 3] o] 2] Wl -4-F}Hg 22 o v 1)
ol A Hl o] E
1uﬂﬂ1Hﬂ o] M| thE-2-)-N-(2-(H] &% Aol &) 7] o]
©-4-7Hg 2eop) =
N-(4-ZF 22l 2 Mﬁﬂﬂﬂ1H4%§iB4bAaﬂ3%m
6-HE-N-(3 9 -2-d v &) 4 (Ed ZF Q2 vl el)-1H- 5] 2} = 2 [3
A4-b1¥] 2] dl-3-01q, W El
2-(3-((2-H 8 -4-2 43 4,56-H| E&}s]| = 23] 2] £[3,4-d]¥ & 1]
(SH)-)H E)-1H-<1 E-1-)ol A H o] E
7-((5-FF 2. 2-3-v| €l -1H-Q1 &-2- wkgzgﬂﬂAﬂa
)ﬁﬂSﬂEﬂﬁciﬁﬂ¢B4d4ﬂUﬂ4mDi

1-(1-o € -1H-M Z[d] o] 7| v} 2-2-9)-N-(F] &) ¥ -3- v &)y o) o 2] &
4ﬂ%i®mﬂ

N-(2-(5-(3) 2] ¥ -4-2)) 3] e} 2= [ 1,5-a) 9] &) 1] W -2-2)ol &y 3] = & o}
H =

3-(1-2-ol S-A il )31 o] 2] W -4-2)- 1-v & - 1H-9] £} 2 2 [3,4-b] ]
el

N-(4-((6-" E-4-(E EF L2 v &)-1H-7] 2} = 2 [3,4-b] 7] 2] ©1-3-
dotr] iy E) s d)ohA Eofr| =

N-Q2-H5=5-A] ol ©)-2,5-T) Wl & -3-p- 5 & 9] e} 2 [ 1,5-a] 9] 2] 7] -7
o]_u]

N-((1-ol&-1H-MZ[d]o] "] T} &-2-)v E)-6- W EH 4-(EP ZFF 2
i@ﬂa1H4ﬂ5EB4bAﬂﬂ3ﬂﬂ
2-(4-(3H-0] W] T} 2 [4,5-b] 9] @] 11-3-91) 3] o] @] |- 1- 20)-N-(2- 0 - A]
Hd)opA Eotr] =

2-(4-(3H-°] "]t} Z[4,5-b] 3] &) W1 -3-2)I] #H) & I -1-Y)-1-(4- =] & 5]
H 2 §l-1-2)ol g,

1-(4-(3H-°] 7| T} 22 [4,5-b] 7 2] ©1-3-20) 7] o) 2] W -1-9)-2-(2,5-1) vl 55
Al E ol =2,

2-1) 5 Al -N-(3-H &-1-(3-1| & -3H-0] W] T} 2 [4,5-b] 7] 2] ¥ -2- ) -
oA Eofr =

N(3ﬂwﬁﬁllé>1(1ﬂl H-# 22 [d]o] v vh-2- <) 3] o) 2] 1 4-

7p zzopn] =
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1-(1-H - 1H- M Z [d] o] 7] v} 2-2-)-N-(3- ¥ d 3= 2. 3y 9] o] 2] Wl 4-

ﬂ%ﬁ@ﬂggﬁ:

1-(4-(1H-7] 2} 2 2 [3,4-b] 9] 2] T -3-2hH) 9] 7 2] T -1-2)-2-2-ZF F 2

2 a9 AL EA O R = 2=

;q]lesl-o] 01}\1 /\L7 Q_%LD%

N-A| U -4,6-t) W El-1H-3] 2} 22 [3,4-b] 3] 2] ¥l -3-0}1

4,6-t] W El-N-3-(E ¢ ZF . 2 v eyl 2)-1H-¥) 2} == 2 [3,4-b] ¥ ¢

t)_3.0}ul,

1-(1-¥ & - 1H- ¥ Z [d] o] 7] T} Z-2-9)-N-(F) 2] §1-3-2) 3] 7] 2] ¥ -4-

FHE Z2oln| =

N-A 29 e 1-(1-o &-1H-H Z[d]o] 7] t}=-2-2) 3] | 2] ¥l -4-7}

s 2eoln = o€

2-(1-(1-w & -1H-¥ 2 [d] o] W] v}-2-2) 9] ] 2] |l -4- 7 2o} 1) 1)

ol Al E| o] E,

1-(1-H & -1H-M 2 [d] o] ] 1 -2-)-N-(2-(W] 5 Al ol ') 7] ]

©-4- ?}HAO}Ulﬂ

7-((5-EF 2. 2-3-vE 1H-21 5 -2-)u e)-2-3-v e ¥ & ] 1 -1-

)-5,6,7,8-H| E &} 3] = & 3] ¢] %[3,4-d]¥) 2] 7] ¥ -4(3H)-=

N-(3-H| E A # d)-1-(1-H & -1H-H Z[d] o] v] v} Z-2-2) 5] o] 2] ©1 -4-

ﬂ%iﬁﬂE“L

1-(1-# € - 1H-M 2 [d] o] W) T} 22-2-2)-N-3-9 ' 32 2. 32 7] 7 2] ¥l 4-

ﬂ%é%ﬂtﬂﬂ EX o= 3= 2 E.

;q]166]—o] 01/\1 /\L7] g};jL%%

4,6-T) W &l -N-(3-(E 2] 25 2 2 v &)yl &)-1H-3] &} 2 [3,4-b] 9] ]

o] 3. o]_u]

7-((5-ZF L 2-3-v g 1H-2l E5-2- 2w E)-2-(3-H & 3] v ] T -1-2

H678ﬂEﬂ6EE4ﬂ¢B4d4ﬂUﬂ4m®9-“L

N-3-#| 5-A] 5 9)-1-(1-H & - 1H- W Z[d] o] v] T} Z=-2-2) 3] o] 2] ) -4-

FHE- 2olu|=0] AL EA o 2 F)+= }_/\4 =2

XH16¥LH21XH176¥;‘<H‘4 Sk 3ol o] A, }*71 A 3£ 3 of] A

14ﬂE4GMBﬂEW-%ﬂm%HtéﬁﬂIi%h%xﬁ
=4

(1

(1

(]
%éﬂ]ﬂmFmRnM~é%44ﬁﬂﬂ%i%
9] 4-714 ¥ & (cortico-basal degeneration), % & 4 &7
W] (progressive supranuclear palsy), U5 21 A1 9] =<5 (Multiple
system atrophy), ] =11 (Pick's disease), 8 41> *] vl (dementia
Pugilistica), ol ©] =37 X v]] (AIDS associated dementia), =] 1,

ZZ(stroke), P& 37 E-X v T3 (Guam
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parkinsonism-dementia complex), > ¢35~ 3}71 <=

% - (postencephalic Parkinsonism), %% % 8l (frontal lobe
degeneration), =1 3}4d 4 A} 4 2h(argyrophilic grains disease),
F-%d ol (depression), 4 21 5 H 5 (Schizophrenia),

&1 ¥ 11 (Huntington's disease), 7= %1744 ©] 4 %<5 (myotonic
dystrophy), ©}55-7d 7 8} ¥ ] ¢ (subacute sclerotizing panencephalitis),
32 ]2 2 (prion disease), U5 5-, e A, A4, v
Bets, Frte 2= HE A, s A sk, 954 44 SHinflammatory
bowel disease), & &4 A%, I A%} F5,
N7 AhTom 74 A A 5
E o= o A=

[ 19] ch 3hoha] 12 FAEE S, 9] ook 02 8 8 bsd

90

°y
471 A= CREEN;
471D = CRy == N;
471 G = CR, == N;
71T+ CR; = N;
A71Y =Y (

W/M\\

vt

N
) B Y2 (

W/M\\

¥2 0

</
);
A7 Y = Y10l 9ol W EC i Y29l o, W CR,
E&=N;
71 M = CR,, -+ N;

—_— —

o
N

Q = CR,E=+N;
7Y = Y19l B el 7] Z & CR,),, C=0,C=S,NR,, O, S,
S(0); =, Y29 %ol =, Z = CR, E= Ny &

)6]_7] Ra’ Rd’ Rg’ Rja Rwa Rma Rq = RZ—E Z}-Z}_ E%la:l Z:l] o5 —/[:—/—1\-—,

HE
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