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Al 33HE),

=]

-
3t

%O
7

(40m¢, 428mmol)
5 WA 80CelA 1
7|31 o €& oA g o
A 3+gHE(9.
= I NMR (CDCIB, 500MHz) § 1.12 (m, 2H), 1.30 (m, 2H). 2.02 (m, 1H), 7.24 (s, 1H), 7.56 (t,

afo] Fihpe

o

]
=)

7.6Hz, 1H), 7.79 (m, 2H) ppm; MS (FIA) 299.1/300.9 (M+H); R, ("4 A) 3.882
— 12 —

1

ko)
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~=
T

S ARA
7.6Hz, 1H), 7.64 (t, J
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o ¥t FFAIUY A ARvEIYY (S0, WSy 2veh(2:98)] = AAlste] FA4 8¢=(0.017g,
15%)& 934 sa| 24 $5%ch 'TH-NMR (500MHz, DMSO-dg) & 12.6 (br s, 1H), 10.2 (br s, 1H), 8.00 (d,

J=8.1HZ, 2H), 7.81 (d, J=7.9Hz, 1H), 7.71 (m, 3H), 7.65 (t, J=7.3HZ, 1H), 7.45 (d, J=8.4Hz, 1H), 7.36 (t, J=7.5HZ,
1H), 7.06 (t, J=7.5Hz, 1H), 2.04 (m, 1H), 1.01 (m, 2H), 0.96 (m, 2H) ppm; LC-MS 396.10 (M+H); R, ("8 A)

3.122+%.

198 9-3-2)-o}(1-1) :
E—»ﬂé) AEJ 19 (7.00g,
) AT o 1(9 43g, 70.3mmol)¢] = =
130°C ol A 12A] of Z(500ml) 7} TEWL}E
E‘(15m€)°ﬂ e nHE 21 9] [Si0,, oﬂ oAl E| l_-?ﬂ@(% 65)1 & A5t &

Al k= (5.25g, *e%: 57%)< A uﬂiﬁ 58tk TH-NMR (500MHz, DMSO-dg) 6 13.1 (brs, 1H), 10.5 (br s,
73

1H), 8. 50 (m, 2H), 7.82 (d, J=7.8Hz, 1H), 7 (m 3H), 7.66 (t, J=7.7Hz, 1H), 7.12 (m, 1H), 2.07 (m, 1H), 1.02
(m, 2H), 0.97 (m, 21) ppm; LC-MS 397.22 (M+ H); R (‘ﬂhjq A) 3.412+.

EOJ
D
AL
)
FPF
S
o oo
:1:2

Al 11

[6-Alo] 2222 -2-2-EEF2dd-dd)-Hrd-4-d|-(1H-9FZE=Z[3,4-b ]9 2] H-3-)-o}"], 3}o]
crFrdol= o

3} & 1-1(8. 42g 21.4mmol)S 6N @At 83X 7122 FAAZAIA BA 3F5HE(9.242g, 99%)S A A ZA
Gows HCLAS AZFth H-NMR (500MHz DMSO-dg) 6 15.3 (br s, 11D, 109 (br s, 11D, 8. 53 (dd, J=4.4,

1.4Hz, 1H), 8.48 (br d, J=7.4Hz, 1H), 7.87 (d, J=7.8HZ, 1H), 7.79 (m, 2H), 7.72 (t, J=6.8Hz, 2H), 7.15 (m, 1H),
2.14 (m, 1H), 1. 07 (m, 4H) ppm; MS (FIA) 397.3 (M+H), 395.2 (M-H), 431.2 (M-H+HC1) ; R, (¥™ A) 2.798+.

AN 12

l

o
[l

1r

PR Ot R B b b e e e B L7
FECEER D Fur th ARl NS I ER o S (e (A e L P
th v o2 %A 3135 (2.545g, T8 49%)0] AR 1A 24 5t 'TH-NMR (500MHz, DMSO- d )6 12.8
(s, 1H), 7.88 (d, 1H), 7.79 (t, 1H), 7.75 (t, 1H), 7.68 (d, 1H), 6.22 (S, 1H), 5.80 (m, 1H), 5.03 (dd, 1H), 4 98 (dd,
1H), 2.56 (t, 2H), 2.36 (m, 2H) ppm: MS (FIA) 295.1 (M+ H); R, ("8 A) 3.160%.

=

EN S
o o

A A 13

4-FE-3-o]d-6-F 2 2-2-(2-E ZF o2& -3 -] 2] v 9 §-FE-3-0]d-2-(2-E] FE O 2| & -3 )~
3H-31e]7 €428 AL g ol S & ASIehaii 2A o] 2o 719 v} o] Al SRS Alotel 32 2204,
& 99%)= T5 1H -NMR (500MHz, DMSO-dg) 6 7.72 (d, 1H), 7.67 (d, 1H), 7.57 (t, 1H), 7.51 (t, 1H), 7.13

(s, 1H), 5.77 (m, 1H), 4.98 (m, 2H), 2.84 (t, 2H), 2.49 (m, 2H) ppm; MS (FIA) 313. 0 (M+H); R, (% A) 4.220%.

A 14

[6-HE-3-od-2-(2-EgZF 2 2vdE-Hyd ) gnd-4-d]-(1H-Y &= Z[3,4-b ]9 g d-3-L)-o}A(I-7): 4-
HE-3-dd-6-F2&-2-(2- EFJ;STQ e uﬂé ﬁ%ﬂulﬂﬂ@ﬁo}# A& AQstae *Woﬂ 6oll 7] A ¥ wle}
o) gxﬂ gES Axstel 2B uA(2.712g, 78 62%)F F53TE TH-NMR (500MHz, DMSO-dg) 6 13.1 (s,

1H), 10.56 (s, 1H), 8.50 (m, 1H), 8.47 (d, 1H), 7. 84 (d, 1H), 7.76 (t, 1H), 7.69 (m, 3H), 7.13 (m, lH), 5.86 (m,
1H), 5.06 (dd, 1H), 4.98 (dd, 1H), 2.76 (t, 2H), 2.46 (m, 2H) ppm; MS (FIA) 411.2 (M+ H); R, (C8% A) 3.019%&.

249 15
[6-(3-RE2Fd-4-d-229)-2-2-EEFF o 2vd-gd)vgud-4-d]-(1H-F 2}F=Z[3,4-b] & H-3-)-
o}RI(1-8): ~78 Coll A v eh-2(5m) 7}t | Eg}slo] ERFeH(om) 5] [6-FE-3-dd-2-(2-Ee] &3 =vd-5d)-
v v e -4-d]-(1H-¥2}£ 2 [3,4-b ]9 2] d-3-)-0}71(0.10g, 0.25mmol) ] &S 0FES T3 51 5 &y
A7) ol 5 & R2E(0.05m, 0.56mmoD) ¥} A E oM B A5 AU EF(0.39g, 1.85mmol)& 7}gtt), vt
SE5 Ao A 24417 FoF wukek g Sl REZ9(0 10m/d, 1.28mmol) 3} =48} E 2] o} A 5 Al 3 AU E F(0.39g,
1.85mmol)S 7}ate] 2A17F Fot A4 wnkelt), FERUEFOR H&%% FYAA A7 AE AZeE Y]
: )% AA St FA FES G TAAXRE

(0.068g, & 38%) %A F53kt}. 484.3 (M+H). 'H-NMR (500MHz, DMSO-d ¢ 6 13.2 (s, 1H), 10.7 (s, 1H), 9.60

(brs, 1H), 8. 52 (m, 1H), 8.47 (d, lH) 7.86 (d, 1H), 7.77 (m, 1H), 7.70 (m, 2H) 7.14 (m, 1H), 3.97 (br m, 2H),
3.61 (br m, 2H), 3.44 (br m, 21, 3.18 (br m, 2H), 3.05 (br m, 2H), 2. 78 (t, 2H), 2.08 (m, 2H) ppm.

_13_
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A7 16
ch2o] SHeHEe AAle) 1 VA 159] 7] A nheh AR 0 fARE W, ANEH M W e sl iore] B4
Se7tgel A g o) Qi P o Azt

[6-GB-FAdd-1-d-222)-2-2-EgEFea2vd-dAd)dgrd-4-Ld]-(1H- ¥ 2E 2 [3,4-b] ¥ 2| D -3-)-
o}¥1(1-9): 482.2 (M+ D). "H-NMR (500MHz, DMSO- dg) 6 13.2 (s, 1H), 10.7 (s, 1H), 9.04 (br s, 1H), 8.52 (m,

1H), 8. 47 (d, 1H), 7.85 (d, 1H), 7.78 (m, 1H), 7.70 (m, 2H), 7.14 (m, 1H), 3.42 (m, 2H), 3.10 (m, 2H), 2.85 (m,
2H), 2.77 (t, 2H), 2.09 (m, 2H), 1.79 (m, 2H), 1.61 (m, 3H), 1.35 (M, 1H) ppm.

[6-(3-tel Lol -2 2a)-2-2-Ed EF 2 d - )y v d-4-d]-(1H-¥ZHE 2 [3,4-b] 7 gD -3-2)-°}
71(1-10): 470 (M+H). '"H-NMR (500MHz, DMSO- dg) § 13.2 (s, 1H), 10.7 (s, 11D, 9. 07 (s, 1H), 8.50 (m, 1H),

7.85 (m, 1H), 7.78 (d, 1H), 7.76 (m, 1H), 7.71 (m, 2H), 7.14 (m, 1H), 3.11 (m, 6H), 2.80 (t, 2H), 2.05 (m, 2H),
1.15 (t, 6H) ppm.

[6-
d

3-(4-mEd-v o exl-1-9)- 22 d)-2-2-Ed EF ez d-vd)d v d-4-d | -(1H-¥ &£ =2 [3,4-b ]9 g
)-obRl(I-11): 497.2 (M+H). 'H-NMR (500MHz, DMSO-dy) & 13.2 (s, 1H), 10.7 (s, 1H), 8.52 (m, 1H),

(
3_
7 (m, 2H), 7.85(d, 1H), 7.77 (m, 1H), 7.72 (m, 3H), 7.14 (m, 1H), 3.0-3.7 (br, 10H), 2.83 (s, 3H), 2.77 (t, 2H),
5 (m, 2H) ppm.

8.4
2.0
[6-B-F Azt -1-d-22d)-2-2-EgdEFea2vd-dAd) I grd-4-Ld]-(1H-¥ =2 [3,4-b] ¥ 2| D -3-)-
o}v1(1-12): 483.3 (M+ H). 'H-NMR (500MHz, DMSO-dg) & 13.2 (s, 1H), 10.7 (s, 1H), 9.06 (br s, 2H), 8.52 (m,

1H), 8.47 (d, 1H), 7.85(d, 1H), 7.77 (m, 1H), 7.70 (m, 2H), 7.14 (M, 1H), 3.34 (br m, 8H), 3.15 (br m, 2H), 2.77
(t, 2H), 2.06 (m, 2H) ppm.

[6-B-trdotr -2 2a)-2-2-Ed EF e 2vd - )y v d-4-d]-(1H-¥ZHE 2 [3,4-b] ¥ g D -3-2)-°}
?1(1-13): 442.1(M+ H). 'H-NMR (500MHz, DMSO- dg) § 13.2 (s, 1H), 10.7 (s, 1H), 9.40 (br s, 1H), 8.52 (m, 1H),

8.47 (d, 1H), 7.85 (d, 1H), 7.78 (m, 1H), 7.71 (m, 2H), 7.14 (m, 1H), 3.12 (m, 2H), 2.77 (m, 8H), 2.06 (m, 2H)
ppm.

N,N-t & -N'-{3-[6-(1H-¥] 2}E 2 [3,4-b]¥| 2| -3-L -0} o) -2-(2-Eg EF L 2 g -3 d)-J 2] v T -4 -
A]-Z 2} -ofeh-1,2-t]o}1(I-14): 485.3 (M+H). 'H-NMR (500MHz, DMSO-dg) § 13.2 (s, 1H), 10.7 (s, 11D,

9.7 (br, 1H), 8.8 (br s, 1H), 8.52 (m, 1H), 8.48 (d, 1H), 7.85 (d, 1H), 7.77 (m, 1H), 7.71 (m, 2H) 7.14 (m, 1H),
3.32 (s, 4H), 3.07 (br m, 2H), 2.84 (s, 6H), 2.80 (m, 2H), 2.04 (m, 2H) ppm.

[6-B-mEor| -2 2a)-2-(2-Eg S 2vd-sd)vrd-4-d]-(1H- JetE=2[3,4-b]¥ 2| d-3-<)-o}
?1(1-15): 428.1 (M+H). 'H-NMR (500MHz, DMSO-dg) & 13.2 (s, 1H), 10.7 (s, 1H), 8.51 (m, 1H), 8.48 (d, 11D,

8.37 (br s, 2H), 7.85 (d, 1H), 7.77 (m, 1H), 7.70 (m, 2H), 7.14 (m, 1H), 2.97 (m, 2H), 2.78 (t, 2H), 2.55 (m, 3H),
2.01 (m, 2H) ppm.

2-{3-[6-(IH-F&FE=2[3,4-b]F 2 HD-3-Yo}n| )-2-2-E ZF 2 e - d)-v vt -] T2 o]} -9
B2 (1-16): 458.2 (M+ H). 'H-NMR (500MHz, DMSO-dy) 6 13.2 (s, 1H), 10.7 (s, 1H), 8.52 (m, 1H), 8.47 (m, 2H),
7.85(d, 1H), 7.77 (m, 1H), 7.69 (m, 2H), 7.14 (m, 1H), 3.62 (t, 2H), 2.99 (m, 4H), 2.78 (t, 2H), 2.04 (m, 2H) ppm.

[6-(3-(2-RE2Zd-4-d-ddolnn)-Z22)-2-2-EgZF o 2ve-sd) v gnd-4-d ]-(1H- }E =2 [3,4-
bla gl d-3-)-o}l(I- 17) 527.2 (M+H). 'H-NMR (500MHz, DMSO- dg) 6 13.2 (s, 1H), 10.7 (s, 1H), 8.76 (br s,

2H), 8.52 (m, 1H), 8.48 (d, 1H), 7.85(d, 1H), 7.78 (m, 1H), 7.70 (m, 2H), 7.14 (m, 1H), 3.81 (br S, 4H), 3.1-3.3
(br m, 8H), 3.06 (t, 2H), 2.80 (t, 2H), 2.05 (t, 2H) ppm.

[6-{3-[v&-(C-n=Zd —og)-opn -2 2} -2-(2-EEF e d-H ) grd-4-d ] -(1H-9] 2t
Z2[3,4-b]¥ed-3-¢ ) } (I 18): 541.2 (M+ H). 'H-NMR (500MHz, DMSO-dy) 6 13.2 (s, 1H), 10.7 (s, 1H),
8.52 (m, 1H), 8.47 (d, 1H), 7.85(d, 1H), 7.78 (m, 1H), 7.70 (m, 2H), 7.14 (m, 1H), 3.73 (br s, 4H), 3.39 (m, 2H),

3.21 (m, 2H), 2.8-3.3 (br m, 6H) 2.81 (s, 3H), 2.78 (t, 2H), 2.09 (m, 2H) ppm.
Al 17

GSK-32] Ao et K. =A

1

5}?% o diafl, T+ AZHYE &b A28 ALE5Fe] GSK-3B(AA 1-420) A4S dAslE 58S AEsAtHES &
%; Fox et al. (1998) Protein Sci. 7, 2249). t&%% 100mM HEPES(pH 7.5), 10mM MgCl,, 25mM NACI 30011M
NADH, ImM DTT ¥ 1.5% DMSO% ot g Eo A ettt BAA HE 74 %Et ATP(A|%¢; Sigma
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Chemicals, St Louis, MO) 20uM 3t 3 EFo] =(HSSPHQS (PO;H,)EDEEE, A% €5 American Peptide, Sunnyvale, CA)
300uM el e}, §E-3-S 30C ¥ 20nM GSK-3Bl Al Falaldltt ASHE a4 A|L¥ A7 HF s+ ’l’”“’ﬂ
SRS 1E 9 5mM, NADH 300uM, 3] -#] 0] E 7] 1bob Al 30ug/nt D e o) E d|ko] =2 Al LkobA] 10ug/mlS

ATP 9 39 A% SFES A9t 4 GAT G BE Pt B A5
(175u0)< 30C 01]/\1 10%2_; &<k 0.01uM \H]X] 30uMell o] == 3 A3
[€]

olo
Oﬂl-{ﬂ
S

3
L=
ot
ot
il

[>

@
o}
—t
=
o
3
S
i
j=3
o
o L

Sp

o "HEEelEhs ol 3Y EA0GD) e RN How A Alae] vlE(%)s HERUE, tha

B35 &%) = (A - OGD)/(H7-0GD) * 100

) 499 HPL FEsh o AgEE Y
PRE RS S

gen Corp, customized order)2} 0.5mM

LoG-Neurobasal[LoG- Neurobasal~ NoG-Neurobasal Hl <] ( ﬂ 4 -
= WA AL Aol A dnE sk 3]

Invitr
F32,0.5mM L-=2FE% 2 0.25x AU AU/ ~EFEno] il & %%i{

I_IO

LoG-NeurobasalZ &2l ¥l 71(5% COy)oll A WA o v 33 & sk 2 vt

&7 W FE71(56% CO, A, Neurobasal/BZ?AO[Neurobasal/BZ?AO_ Neurobasal HjA| (A Z<¥; Invitrogen Corp

S
Cat # 21103-049)7} 2x B27 - AO HEF &= (A=Y, Inv1trogen Corp Cat #10889-038), 0.5mM L-=FEtRl 92 0.25x
A »~E#Eunlo|AlS 83 HHH v & A o}

LoG-Neurobasal A1 & A4 W 25 A AL, WA E 100% N,= 30i &<k of ETYAIA ¢hds] Dabast
Al AT
Neurobasal/B27m #j<} 8} =] [N eurobasal/B27m-‘°: Neurol%asal#HHX]

#17504-044) 2 0.5mM L-
ZE o] Eo| A A EZZHH -E%OJ/\]

42
l\IJ
L
oe!
oo
—
f
ofj
il
S
N
(o
5
=
=
(@]
0Q
@]
=
@)
o
=
o
@)
=

o] EE 143.6mM NACI, 5.4mM KCI, 1.8mM CaCl,, 0.8mM MgS0,, 1mM NAH,P0,, 26.2mM NAHCO,, 10mg/t
HiE g % ‘j‘ 0.25x P/S2H-E Al x¥ =F 312 B e-F-BSS (pH 7.4) 2me = 13] A X33t}

TRl(27] W= 2RE 10-11)0] ©4ka8td LoG-Neurobasal(124 Zel|o] o] 7} Ao ts) 1me/ )& B35}
ol5 A7 *ﬂ.L‘C 3 [#%; Park LC, Calingasan NY, Uchida K, Zhang H, Gibson GE. (2000) "Metabolic
impairment elicits brain cell t ype Selectlve changes in ox1dat1ve stress and cell death in culture." J Neurochem
74(1) 1 114-124]190 w2} A 2351

Ag s EES 7L o A H 7ts) e + A Uz, 47 EZ Yol E). 3gHES 100% DMSO
of §3llA|7]13(o] 714, DMSO9] %+ 0.5%5 2384 St o]ojA] Feo]|EE Aika Aol 5A17F 52 FH
A ZYOEE 42 4Tttt

A A B A dz2ae] A9, v -HdstE Aak A A B9 3 E 9] LoG-Neurobasal B A & 7+ Ao 7}t &
o] EZ AAF uoF 3270 A 4A17F FoF ThA] itk

Ahka el A 4AE § FESE WA E ZA YA FA AAA AL, AF Al AR (e8] E 3 8k ) Neurobasal/
B27A0 2mE 7+ el 7Fstsinh. Aakaste wiA =, wiA S ARE Aol wi g F271(5% C0,/95% 0,)ell BHA] W] 3ho 2
Al @Agsieleh
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(mg/me)
21.4

SF o=

(mg/ml)
21.4

ook =

(mg/kg/hr)
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