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1E 8 S TE M AE GSK-3 B ZLIRHNH) 3

[0001] A i 4%I

[0002] A B Ko A ), S HART &, 0 Kol IR G e 3 B, GSK—3 IR 2 1 il
o

[0003] kB 5

[0004] [ /R BR G (AD) & —Fhpp A et 1, FLRRAE O 5 R B8 T Be T k3B A0 AH 5%
N ZE L, AT IR AT B — VR R AR 1 TR 1 PR A 0 0 3L 2 40040 40 22 A B, 0 ER X ) MR g
LT I AEE RO PR JR AT YR 45 . TR T 5, AD PRIAE 60 2 83 60 2 DL FI4ERE
4, M HAE 2 2w NBEROR I S e R Rl . an 4>, AD fEIHFE R T =T =8
No BEF 75w BIEG 00, 95 65 0F 21 2050 4F, AD &8 (8Kl AR 3 £5 . [Amaduci,
L. ;Fratiglioni, L. “Epidemiology of AD :Impact on thetreatment”, in Alzheimer
Disease :Therapeutic Strategies, E. Giacobini Fl R.Becker, Eds., Birh#user, EEUU,
1994, pp. 8],

[0005]  {F AD & HY RN A B T PR E R B A ol RAH S A 22 040 < 3 il A
21 B Y AN B AR KT AR £ 4T Y i 25 T ZAEPE [ “AlzheimerDisease :From molecular
biology to therapy”, E.Giacobini F R. Becker, Eds. , Birh#user, EEUU, 1996] .

[0006] 140 R 4T 4 2 25 f t RSO IR e 4T 22 (PHFs) TE I 45 B 22 HAE 7
A BERRALIRAS R EE XS A (MAP) tau 20K » [Grundke—Igbal, I. ;Igbal,K. ;Tung,
Y.C. ;Quinlan, M. ;Wisniewski, H. M. ;Binder, L. I.,“Abnormal phosphorylation of the
microtubule—associated protein tau in Alzheimer cytoskeletal pathology”,Proc.
Natl. Acad. Sci. USA, 1986, 83,4913—4917 ;Grundke— Ighal, 1. ;Igbal, K. ;Quinlan, M. ;
Tung, Y.C. ;Zaidi, M. S. ;Wisniewski, H. M., “Microtubule—associatedprotein tau.
Acomponent of the Alzheimer paired helical filaments”, J.Biol. Chem. ,1986,261,
6084—6089 ;Greenberg, S.G. ;Davies, P. ;Schein, J.D. ;Binder, LI.,“Hydrofluoric
acid—treated tau PHF proteins display thesame biochemical properties as normal
tau. 7, J.Biol. Chem. ,1992,267,564—>569] . 31X it F AN [F] £ 1 5 Bl R % 198 I 10 4 T BIT 4
SEI tau I B AL AR F BT 0 B 46 DR AR 00 () BB ) 3 it 35 1 FLIX AT BB AD
22T VER [(Moreno, F. J. ;Medina, M. ;Perez, M. ;Montejo de Garcini, E. ;Avila, J.,
“Glycogen sintase kinase 3 phosphorylation of different residuesin the presence
of different factors :Analysis on tau protein”,FEBS Lett.,1995,372,65—68],
I, XA I R AL D BRI BELIT, 7T LU P W BRI — D EE H bR tau B EREME
NIRRT Be 2 oA TG YT AD B B 28254

[0007] X tau ¥l A0 i 50 A 9T 2 — AR OGO E . Tau AT LLAE JL A I 22 B2
8 S 108 DB (PDKs) FHE PDKs B R L. {H &, 76 AD H, 5 A7 28 1% L8 i b 94T
i — P AE tau WY 50 oL B AL T BB DIE BT M Baag A O b, B R B A8 Bl 13
W B IR BE, AE KK, B R A BN 38 (GSK—38) & — M KN Y tau
[Lovestone, S. ;Hartley, C. L ;Pearce, J. ;Anderton, B. H. , “Phosphorylation of tau by
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glycogensynthase—3in intact mammalian cells :;the effects on the organization
andstability of microtubules”, Neuroscience, 1996, 73,1145— 1157 ;Wagner, U. ;
Utton, M. ;Gallo, J.M. ;Miller, C.C.,“Cellular phosphorylation oftau by GSK—
3 B influences tau binding to microtubules and microtubuleorganisation”, ]J. Cell.
Sci. , 1996, 109, 1537— 1543 ;Ledesma,M. ;Moreno,F. J. ;Perez,M. M. ;Avila, ., “Binding
of apolipoprotein E3totau protein :effects on tau glycation, tau phosphorylation
and tau—microtubulebinding,in vitro”,Alzheiiner Res.,1996,2,85—88] ., X4t % HL
H¥s GSK— B HPIRI AR AD Y697 P VAT RO 1 OR 1. B, RAR D& & B

A IX AR IR R P o AEARSD R SE R i o, B 2 T 8 S GSK—3 SR I — iR ¢
H#HF . [Mufioz — Montafio, J. R. ;Moreno, F. J. ;Avila, J. ;Diaz—Nido, J. , “Lithium
inhibits Alzheimer’sdisease—1like tau protein phosphorylation in neurons”,FEBS
Lett.,1997,411,183—188],

[0008] &), WS RO, iR 2 BliAk GSK—3, 1 ELF 5T 3R B i T X Ah B I 354 & 8 T B
By ZACRAURE B o PRI, GSK—3 R4 25 2 — R 7 AR5 5 2 MR RBE PR BB 72
[0000] AW AL KRIN T —FIAEREE /K- BT GSK—3 B i M RE /N & B Fh
Ir TR

AR
[oo10] AR K LLEX T ZoRaw
[0011]
A .
X\V\ \//Y
G==E )
[oo12] Hrp
[0013] A £E—CRY,—, —0—BFE —NR'—;
[0014] E FE—NR'—E EH—CR'R*—, 1ff LU — B EF G Z A5 A
B, WEUAR I R ANAFAE
[0015] G B—S—, —NR'— & #H—CR'R°—, 1 Hin F — ZEHG 2 [A]
(58 —AVBE, WIS R ANAEALE
[oot6] ——— WL E MG Z AR A8, X2 EMG BRIt Rdrm, E 5
G B S5 AT HL I R 05 2
[0017]  R'FIR®  JhS7Hbk B AL, ek, RS, mifQhedt, 753k, — () — 77
5, 85 H—O0R’, —C(O)R’, —C(0)OR’, — (2), —C(0) OR® F1—S(0) ,—8k &
wnfFE prde IR EE, R TLJ AT E 5 G B JE B b o7 2R 2R A
[o018] 7 Mosr oMk H —CR)RY—, —C0O)— —0—, —C(=
NR*)—, —S(0),—, N(R)—;
[0019] n 20,183 2,
[0020] t 20,1808 2,

[0021] RO AIR"  PhorHbiE AE, Gk, R FEMILIN F1
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[0022] X AlY P HEEH = 0,= S, = NR’) fl=CR) ®).

[0023]  RHEFIA

[0024]  [RARAH S b PR E , 75 A% U B A5 0 PR DRI 22 sk g A R T AR AR T
X :

[0025]  “HEdk” g (2 E B R EE B 2, X 28 B 38 fhik R 5 F SR 7 2R, B 7
RAaF, HA 1—8 AR 7, i Has ok sl B 30 e 7 7 b, flan 2, 238, BN, &
P2, 1E 38, BUT 26, IERIE %55, Hidt A HIE ] DYTSE g —Phaliog 2 MrEUREEEUR, B
REARTE AT B 3R, FRIk, Ak, R, WU, Bk, MRS, Pe e el , 2k, Al 3L,
Rl gL (alkylthio) o “Kef2E” Fr IR —OR, M A HZE, o R, 2—F0 L
8 SRS H 2, Bl AR, o8, WRESS

[0026]  “HriE s e RALER I—C(0)OR, Y B HEE, Hrh R, & il XHsHE A h
5, B0 AR IR s LIRS WSS

[0027]  “HrEERREE” IRRIRALE R —SR, K B 3, Hrp R, 2 B Rk EH
HHE, ) U PR R, LRI, TA BEIR 255

[0028]  “ZIL” faft b2 X h—NH, 1 B k.

[0020]  “J5AL” FRIR R B 2528 H 2, LR B iR . i e U D5 58 B iR 56T
DT i 4 — sl 2 A A RSEEUAR, TR B IE IR B FR 3, S0, 38, pidis, A0, b,
FE2E, B, UL, —hidkad g, e pidt, AL Ae S it o

[0030]  “TFbEdE” FRIKEIERBINILI T Bk . RIS TG R EEAR 25,

[0031]  “PAL” R E A N—C(0) —R, MI—C(0)—R, 1 B 12k, Hr R, 52 EidE X
[PIpEsE B S Ry 2 Bl SO0 2 B R 38, 49t S, T, 2R PR RS 4 55

[0032]  “JFMEAELE L "Fa IR R Ak — C (0) — R, HUARIIBERE o DI idk Fiy S 9] 4 45 % FY I 25 PR 6k
[0033]  “PRIL” iR 2 h—C(0) OH 1) H HiZE

[0034]  “HIE” fa b2 A h—CON (1 H Hit.

[0035]  “IRMESE” FRIE AR E 13— 10 JUR IR B3 XA B 2, % B B 23S 2R
GBI, I HA BRI F AR 2. BRARAE U B b B A B B, R BR g
7 BEEFEM L B I, Frid it B A TR —Frek 3 25 B BERUR, Brid B
HHIEAT G A Redk, 3R, BRIk, 2008, Uk, Al 2E, 0, A FIBE A AL o

[0036]  “HH 55" Fa R BB T TR —Fh 05 255, e e AR I Bl 2438 05 2L

[0037]  “IZ” a2 IR, S, ML, B3 R

[0038]  “fUpEdE” Fir (MR —Phakas 2 P bk e U =i B EZEE BRI Bk e Uikt
R, SR, AT, 2,2, 0— R, IR PR O,

[0030]  “ZUINVIRIE A H HHIE . XA IR — PR E Y 3—15 JTHF, 1% 3—15 JTH
FH B S5 7R 1—5 A1k B AL AR 24 3 A B Lk B — A8 2 M 4R 7 4—8 ot
W BAUE RA —ANEE 2R T 5 T e 6 ol XM FARKRBEM S, il iuin] Ly
SRR, ROAEE IR R KR T VEFEN & IR R 1 L2438 B EE P A, ke
i JE 7 n] DT bl S84k s R 70T DT sk 2 Ak iy HLZ 38 Bl 3k mT DU 3 0) o
SE AT R B AT LR D7 BRI o 3K S8 R BA 1K) SE AT A HE AR AN R T 8%, 28 IRk e, 2RI,
KRG , e DR A, IO A, D[, IR IWE , WIR PR, My, M BR, R B, DU MR o 23R m] DA Mg

5




CN 101045715 B "Lﬁ, HH :Fg 4/13 7L
AR BAMEIR e SR R R R EUR

[0040]  “ZR057 A" FR I A T AR .
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[0044]  AfRIEHEH—CR) ,—H—NR'—,

[0045] Pkl R & HE, Bedd, Mpedt, 53t ((TkHhpli A5 dE, s g R pe 28 11 2L ]
U ,—CRY) (R —J5% (IZ75 Tk b alik B e 38, i 2 Be A 5 102k ) , —
OR®, —C(0) OR, F1—C (R*) (R*)—C(0) OR®, 1M H. R® F1 R* Jh 7 H ik [ S FI ek

[0046]  Fhrn Uik 0 B 1, 1 HRH A L AAL A7 ()R] Re 2k 1R IEHE n.

[0047] X A Y LIS B0, X F Y 20— ML 24
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[0050]  H:rp R* ORI R® A7 M F A BEES, MR EE, )IARESE, 53, — () — 053k, 05
B, —OR’, —C(0)R’>, —C(0)OR’, — (Z),—C(0)OR’ fiI—S(0),—, - H Z, n, t, R>, R, X
Y an BidsE .
[0051]  7EAL2EX (T1) A, XORTY PRI A4 BA—NR'—, Horh R 2R, el 2 & 1
A EHIZRIR 1) 6 TCALER, AE 18 A2 05 IR 1) 3 HAR B Al S A B i =B fb . SRk b, X
MY HIE A
[0052]  ARIEHE, R* Al R ATk F 4 BEdE, BRGEIE, D5 ([RIEHpE Ik A Kedt, ki 2Rkt
EEMEEABAL ), —CRY) RY—I53 (%7 M T bk B B, s s Fpe a1
FEFHEAR ), —OR?, —C(0) OR® fil—C (R®) (R")—C(0) OR?, 1fiy H. R® AT R* Hlor ik F & fidk
FIZEIR
[0053]  EEALiEHL, R* AR ATk B eIk, 772 (fLikHb ik Bedt, i 2R pe s 1 2
BIHAR ) » — CH—J5 3k (&5 580 R b Mkl e B e 256, i 2= LB e R I AT HUAR ), Fi—
CH,—C(0) OR’, Hrp R® B A sk #F kit
[0054]  FEFERIE, R AT R M7k H A, 43, 3L, 5, 23 ([Tksthpliak B P, &,
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D558 F—W—CO,H, Fl W A& 505, CH, B CO) R Al R M7 ik A&, sk, J5 55 f— CH,—
773 s IFH XCRI Y Shor ik B = 0 fil= S,

[0062]  7EAk2EX (TT1) A, BARIE—NR—, Horp Rk F &L B fi—CH,— 57 55, e sl 2 A
AR R 2.

[0063] R’ Il R® fik 24,

[0064] X FII Y 1L R4

[0065]  HALIEMIfL2 A (I11) MHL&WA) T FE 2 H.

[0066] % 2

[0067]
B X Y R R°
NH 0 0 H H
N—CH,Ph [0 0 H H
NMe 0 0 H H
CH, 0 0 H H
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[0073]  d) A J&—NR'—, Hor R RIES, FedE ek # 0 e gk sE &—CR'—, fLiE—CH—;G J&—
CR'—, i —CH— ; 1 ——— J& G 1 E Z [A]Ff 58 — AV

[0074]  e)A £—NR'—, Hr R RIUIE S 77 ikt B 22— CRR—, fllik—CH,— ;6 2 —
CR'R*—, {3k — CH,— ;

[0075] ) A J2—NR'—, Hrp R RIES B 753k sE &—CR'—;G &—CR'—;——— 2 E fil
G Z A5 AN s H E 5 G Rl & 1 05 58, A0 2R 3

[0076] @) A =—NR'—, HA R' SRARIEEL, R gk, BRI B, 757 WE e B k5 e 26 5B 2 —
S ;6 &—CR) ,—, hik—CH—;

[0077]  h)A&—NR', AP RRIE DT 3L B &—NR'—, o RMRE A s e 3t 56 &—NR'—,
Hrp R B2k E sk E it

[0078]  {EIXLCHT AL AP, KA T2 (g), X ATLLZ O FY Al DL S, {H2 X Al Y
RIEHSE 0o M E 5 G IR & RIZREENT, P13 24L& 2 28 ZBL A AT .

[0079] A/ BHAL SV Y

[oog0]  m] LI ik REGE FI H AR PR A A K B &4 -

[0081] X FARIERIMLE:K (1D BILAY), o LAE B )P (Martinez, A. ;Castro,A. ;
Cardelus, I. ;Llenas, J. ;Palacios, J. M. Bioorg. Med. Chem. , 1997,5,1275—1283] .

[o082]  H.{AkHh, f2 HEAAE 1 hRIRN & BOP IR, I AR N—fE—S— [NV —& =" EF
Wt ) 2 AL 1 iR LA S A R b e U ER s - R 1 ORI, SRl & k2 =X (TD)
HE SRR ER 1 P E Y. BREAE—15°C, 7 Lid 5 SR Be i e v H o
NE T RESRPAT AR FRE 5k EMEMESET, TR T 2 3k SUke 3 N s 1t
S5 e Bl R BUR 75 S5 IS 2 1R 1A SN R0 B I AR = AR 3R 1 A I 1 e s i
[0083]

[ L 3 BN 1 }

s—cl | - -

o Y Roaco0 C'\(j\(ﬁb

N N

aR/ aR/ . /’%-D
- - R O
0\/8\ AR
/N‘<
°R O

[0084]  ViLFE 1

[0085] A B () it 7R Ak 5 1 2 B P i) GSK—3 B 1 AN 40 i) 1 B 1 0 45 o PKA,

PKC, CK—2 Fi1 CdK2, %f I & 85 1 HHg ) 9 1l w] B8 0 Br 5 3 75 B o AD 1 R & 9 AL 2

(aetiopathogenesis) ¥ GSK—3 B 1fif H. GSK—3 B f&i&i % tau &5 A K55 oL i i 10 1) JR
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Rlo AR B2 JTRYIE SR HIF AT ok 697 5 tau 85 1 A0 3827 A 50 I A 22 AR PRI , TG
LR AD B9 FI G T 500, ik e FE A fR I A R B — 8 o XL S XS GSK—
3B HIHMHIVEH 51 35 29I BT, ik 259 Bt BHL L b 22 J 2T Yk 95 25 1) T B BT ik 22 iR
U R T iEME B RN E L — XEALEYTH T & GSK—3 8 1dLe
T3 FELA51] Gt = J B 2= ORI B PR RTVR T o

[0086] b4, HH T-aX LeAk & A x) 40 i 5L R 0 VR S 3 264k & ] T 1 A PR R
B AN AR ZHZR 1) displasias FIALZE, 24 Bk, ) ik idE4l (artherioschlerosis) , F %l
FEIE IRYATT o

[0087]  [AlIt, AR BICERME T A& AR BT — Rl & ) 5 25 Fl BUA BB R 25 AL &
Yo MR LR SE B, W AU K F G0 IR B 45 2 L

[0088]  SLjiffs]

[0089]  Sijiids] 1—A< e BH 20 45 W 1 i ol A

[0090]  GSK—3 B i « {FA7 1 8 AAFAEAH N IR S PR LR, B B F GSK—3
(Sigma) , BIRE: (M5 ) Y51 GSK—3 IKMIVR-A 4, FF HAl i 2 IR G GSK—3 3
M ReHf 5 GSK—3 3Tk

[0091]  EL{AHL, fERM 7S T AE A IERMIN 15 n MOZRE) A K GS1 Woodgett, J. R. “Use of
peptides for affinity purification of protein—serinekinases”, Anal. Biochem. ,
1989, 180,237—241], 150 M ATP,0. 21 C;[ v = PIATP FHAS R IR AL & W) 0 £ AR B A
120 1 FIZErpyR (50mM tris,pH = 7.5, ImM EDTA, ImM EGTA, ImM DTT, 10mM Cl.Mg) #, @it
WREAE 37T°CHLE 20 7380k GSK—3 3Pk, B EBEER 4T 4E & p81 AU I A5 73 77
(1) S NTR G ) 26 11 O o R IR BB AR 1 % I RIS Uk — IR, FF HAETE AR IR 2igs th il e
Sh5 N GSL KA AR TBUR

[0092] & 1 W FT/RIGAL SR s A R B 1K) GSK—3 IS MEM . 1C5, (2R H 50 % [
FHE I R B ) (SRR3R 3 1

[0093] % 3
[0094]
S RP
\\ 4y
N
./
R Y

[0095]
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CH,Ph Me O 0 1
Et Me 0 0) 5
Et nPr 8] o) 10
Et Hak 0 0 10
Ph Me 0] 0] 2
CH,CO,Et Me 0 O 5
4-OMePh Me o 0 5
CH,Ph Et 0 ) 7
Et iPr O 0] 35
CH,Ph Et 0 S 6
CH,Ph CH,Ph O S 10
Ph Ph O S 20
Et Et 0 - S 20
Kok Me 0 0] >100
4-MePh Me 0 o) 5
4-BrPh Me O O 3
4-FPh Me O O 4
4-ClPh Me 0 ) 4
Et Me 0 >100

[0096]
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Et Et N N >100
} F
Et H N " >100
&
Me Me N N\ >100
, S
Et Me N N >100
l Z
Et Me N N e >100
} P
Et ‘Me NU . >100
Et Me N N\\\ 10
l s

[0097]  GSK-3 #HIMEH] AEPZZ 1) ATP W AE (—HE. 3 50 u M) N [FIFEZEAT #P 6 S5, 1 HL
FEFTA TG UL ARG 2] T AHIF ) 1Cs0 {E o PRIbAREINWE — Mo — Wi AN 5 ATP 754 454 GSK— 3.,
[0098]  Z3 7T PUFMAL S W0 H e B0 IR

[0099] 4 [ Yl A (PKA) #) il /E A - 8 ik i o2 & 1 i A (PKA) [#) esthatmine % &
1 AE FH 2R VF A 1% 8 09 78 75 I I 4E B o 4% B Belmont FT Mitchinson i i& () 72 /7 4 b

esthatmine (Belmont, L.D. ;Mitchinson, T.J. “Identification ofa protein that

interact with tubulin dimers and increases the catastrophe rate ofmicrotubule”,
Cell, 1996,84,623—631) .

[o100]  H &b, fE AR 250 1 (K. & 47 20 u M(y —“P) ATP [ 2% o i v, £ H 4l Ak
] PKA(Sigma, catalytic subunit from bovine heart (p2645)) F1 10—15ng J&
(esthatmine) .fE50 1 1 {25mM hepes, pH7. 4, 20mMMgCl,, 2mM EGTA, 2mM —Ji B %, 0. 5mM
Na,VO, F A cAMP a8 1 (100ng/ KA ) o RN A S s NN 2628 v, s s N ) 7E
100°C Rz 5 7387, H G KR IE B AL S B, U B B e &

[0101]  FEIXEESAT N, WA — it o MBI &9 W7 HEX PRA BATAT S04 A

[0102] 4 [ ¥l C (PKC) 0 il 4 A - 5 538 g I 22 2 I Ak by s o), 2 o 0 0 2 B Dl
C(PKC) X} ik PANKTPPKSPGEPAK [ IR A6 AT F 5 K D1 4 2% i 11 35 42 30 1) /5 A (Woodgett,
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J.R. “Use of peptides for affinitypurification of protein—serine kinases”,
Anal. Biochem. , 1989, 180,237—241) . NHEIFJIES EREIA T GSK—3 (77 EAM
[0103]  H{AHE, 7E R ARG 250 1 (4 10w My —"P) ATP [ 29 ) (adecuated) ZEiFil
oA FH $2 BE Walsh #3AR 18 777 (Walsh, M. P. ;Valentine, K. A. ;Nagi, P. K. ;Corruthers,
C. A. ;Hollenberg, M. D. Biochem. J. , 1984, 224, 117—127) MK LB lAk (1) PKC FIT 1-10mM
R o AEIXREEATT , WA — PPl 73 B AL G 49 7R X PRC ISR AT A FH

[0104] [T (G 2 (CK—2) IWHIVER] AF AR L 25ul REB )& 20 n M(y —*P)
ATP B ZE g s FH #2 B8 Al cazar #8177 (Alcazar,A. sMarin,E. ;Lopez—Fando, J. ;
S alina, M. “An improved purification procedureand properties of casein kinase
IT from brain”, Neurochem. Res. , 1988, 13,829—836) MA-Mx&ifb it CK—2 F1 3.6 u M [
M. 7650 b 1 f#) 25mM hepes, pH7. 4, 20mM MgCl,, 2mM EGTA, 2mM — &% 75 BEEE, 0. 5mM Na,Vo,
H1 100ng 2L ) CK—2 1 H] esthatmine /EAEY) (Z W, PKAJNGE ) AT CK—2 IE. X
MR ALLE, SRS PKA FhHEIR K7V AH A

[0105]  fEIXEESAT T, WA — Rt o B AL &9 W t X CR—2 BATAT SR A

[0106] & fifg ] S 6 1 0 (1 4 [ R 2 (Cde2) il B - ¢ SRR By 251 1 1 A2 98 1)
A 20 0 MCy ="P)ATP ¥ 2% v i 1, 48 H 4% B Kobayashi 3K 1) J7 ¥ (Kobayashi, H. ;
Stewart,E. ;Poon,R.Y. ;Hunt,T.“Cyclin A andcyclin B dissociate from p34cdc2with
half—times of 4 and 15h, respectively, regardless of the phase of the cell
cycle”, J. Biol. Chem. , 1994, 269, 29153—29160) 15 3I|[¥] Cdc2 (Calbiochem) F1 1 un g/ 1 1 [
JEA N E 2 AT A 2 B HL BB AL TS 1% o 45 50 1 1 [#) pHT. 5, 50mMTris—HCI, 10mMC1 Mg,
1mM DTT, ImM EGTA, 100 u M ATP,0. 01% BRI J—35 2l b, FI4LE (1 1 /5 0 R EE4T Cde2
SR (W PKABIGE ) o RNVIRALUS, FHEFERY PKA IR ) 77247 7] o

[0107] ﬁﬁb%ﬁﬂ: BH— *EF%BZ/\*EE/]’T%A%_LKTEXT Cde2 KA HITER -

[0108] 3 2 ; ‘ :

[0109] K 40 M fR #¢ 76 & A 10 % it 2F 135, 2 & BE & (2mM) 1 BT A2 2 (1) Dulbecco ¥
FrhE (DEMEM) Ho 24 1 43 A 40 4K P9 IR 7 1) GSK— 3 # il 4F FH , A3 FH /I B R ot 2 4 i ge
(neuroblastoms)N,A 15 7% 4 (Garcia—Perez, J. ;Avila, J. ;Diaz—Nido, J. “Lithium
induces morphological differentiationofmouse neuroblastoma”, J.Neurol. Res. ,
1999,57,261—270) o KRSV INBIIX L0 fo 3 2 o RN T 24 (1om\) ,
— P A GSK— 3 IR LAG 40 R R RIAFHE Mg ok (iR (neuritic) &
K MR 8597 2—3 K, KB L AR AR 3R | T el Ak S I E F o &5 3L B, Sl
FIER I A AR MBI (I E K 2 o XA SESE T AR AL A P54 X GSK—
3 HHIE A -

[o110] s 3. 4N g R 3 5 Ik

[0111]  “PATHE, 75 NA 4 i EAF S0 S84k 5 400 4 e S T 98 A6 TP o 40 i s
FTEPIRFFE S A 10% I64- 95, B2 BEi% (2mM) FHTAZZ= 1 Dulbecco 15 52% (DEMEM) H1,
[0112]  fERERASAE T, e T8 3 PR R IS0 (1) HIRT 4 A iead), 45 3 Wonde
100nM 11w M FRJHH 57 BT BEA% A4 M S5 . 75 100—200nM FRIHEE T e AL 52 5] 41
JBELIT, 76 1w M B T 58 2 25
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[0113]  fESFNHIFIFR Ll 10 KT, Frilil AL & P 7E o b 1K ST 4 40 o 3% 75 49) MRC—
5 R LE .

[0114]  sEjifel] A—IL P A S GSK—3 Hil{E

[0115]  GSK— 3 FkI %

[0116] 2% 4
[0117]
FIk ICso (M)
a 0 i i 0 >100
O
[0118]
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d R R=H ' 6
,L R=CH,Ph 1
OY /\%O R=Me 5
\—/
e R R=H; X, Y=0 >100
' TL R=CH,Ph; X, Y=0O >100
Xﬁx R=CH,Ph; X=0; Y=H ~100
f R R=H >100
r!j R=CH,Ph >100
0 0
g R R=H >100
rlr ’ R=Me | >100
0%\/\%5 R=CH,CO-H >100
$ R=CH;Ph 25
R=CH,CH,Ph 35
R=CH,COPh 50
h Ph R ST
IL R=Me >100
~r
N—N
R/ \R

[0119]  GSK—3 HIHIF X T )& T 50 D BG4, e v 481 ATP WREE R (—E 2 50 u M)
T FEAEUEAT GSK—3 IR S5, 1 HAE BT A 00T #3152 7 AHRNR) IC,, fi. PRIt w] HEM
XA EIA S ATP Far 455 GSK— 3.

[0120] s jfiidsi] 5. — < e ] 34T BH by

[0121] 3 5 HfitdE T 4878 NA 4 s 72 il e S 1 1C,0

[0122]
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[0123]
[0124]

*5

i BB
X S\. R
N
N
R® y (I

R* R’ X Y 1C,, (u M)
CH,Ph  [Me 0 0 4-8
Ft Me 0 0 40-1004
Ft nPr 0 0 5-10
Et Bk o 0 6-9
Ph Me 0 0 4-7
CH,CO,Et [Me 0 0 1-2
4-0MePh [Me 0 0 1-2
CH,Ph [t 0 0 4-7
CH,Ph  [CILPh |0 0 2-3
Ft Ft 0 0 30-80
CH,Ph  [CHLPh |0 S 1-2
Ph Ph 0 S 4-8
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