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3= GSK-3 (Glycogen synthase kinase-3) wj7l 23] oW} E= /MAE A7 sAEF 2SS A3t
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R1
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—X!
-
IR
A= R? we o] aL;

471 R, R’ 2 R'= =fydog |, szA, (N, H]X& L= 3} olate] dzAle] XFH (0 F E=
AN G, G HA e 20 EFA, G A e EXH AT, G o Cis9 A4

e A 4, WA e sk o] dRAllo] AdE (e A e FAH EAEd, B Gyl
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rlo
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rlo
4z
R
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k1
N

A7 R, R 2 RE= 59402 —H, -F, -Cl, -Br, (N, H]%|$ mi= g} o]ae] dzalle] 238 .0 240
e A ¢, G A e BAH G541, G A e BAH AT, G oFbF (39 A4
T BAH 97, xS T s ol dzlo] XshE (40 A El BAH IAHNTY, wE ()
Ay e 223 dARdolu e o] AL},

A7 B2 RE oS0 A%® 9453 7 dZ4H0] N, 0 2 S& o]Fo]XE FomiE Muyi= 1% o4

o]

Lo

AH=AAE 3ot HIAE = AgE 5 WA 6 48] FHZaE A8k,

o

7] A@g 5 WA 6 23] sElRaas .0 A4 ml BAH 941 2 %k (oxo) R o]Fo|AE o
HE AEEs 1% oo XskAzt XskE 5 X 6 ZHeke] s|E|Rae]ols,
o A7) Kol A dxtolwl RS MAlels, A X7F A4 dxtolwl RS HAlelw; B

A7) 0 0 = 19 A5

=

32
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[0103]

[0104]

[0105]

[0107]

[0108]

[0110]
[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

ZIHSd 10-2020-0081617
A e 2A TR ok ofar,

47) Re -, F, Cl, -Br, -ON, W18 m sl oo

Lo
]
fu
&)
o

A Caol A E
o A EE BAM GET, GOl obd Ce®] A ER BN 9, NAS EE skt o) ge] gRlol
B Csol A4 EE BN AMEY, EE 050 A4 EE BAH Aol o] AL,

rr

A=)
4| 4

2
e
i
o

7 37 dZA=o] N, 0 @ SE o]FojX &=
6 Ztste] delzng]s PAshaL,

rlr
ol' i
o
u
4z
v
S

A7) X7F Az Aol R'e RAlelw, 47 X R X7 wE %

Aol @2 9k ) Rl, R ¥R % o= shbs -7k oot 9

A7) R -H, WA, = ~0CH, o],
A7) Rz% -H, -F, -Br, -CF;, -SCH;, -S(=0),CF;, T+ -NHC(=0)CH; o]

A7 R'& -H, -Cl, -CN, =+ —0CH; o] A},

#7) X R K7 B A ga 44 R, R O2L R F o= sk -Hrb ofua; 2

471 ek 12 BAEE e, 7] seE doeuiE AYEE ok sy SEd & Sdd.

(1 5-3d-3-((1-(I] 2 =D-3-2L)-1H-1,2, 3-E ] o}F-4-d) & ) -1-SAF-5-opAp 23] = [5. 5] A vl| 77, 10- 1] <ll -
4,9-H&;

(2) 3-((1-(4-EF Lo =29d)-1H-1,2,3-Eo}E-4-d) e ) -5-a d-1-FA-5-o}Ar 2~ F 2 [5.5] A H| 7}-7,10-T] <l

(3)  3-((1-(3-=2=2=2dd)-1H-1,2,3-EgfotE-4-A) W& )-5-3 - 1-5AF-5-opAt =9 2 [5.5] A vl 74-7, 10-H] <1l -
4,9-t;

(4)  3-((1-(4-B2rE)-11-1,2,3-EgotE-4-4) v ') -5-3 d-1-SA-5-op A =9 2 [5.5] A v 747, 10-T <l -
4,9-T]:

(5) 5-Hd-3-((1-(4-(Ee TF 9 2o &) # W )-1H-1,2,3-E 2] o} -4-21 ) o] & )-1- S A}-5-0} 4 23] 2 [5.5] 21 |7}

_14_



[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0131]

SIHS31 10-2020-0081617

~7,10-1]9ll-4,9-1]2;

(6)
3-(4-((4,9-t52-5-9d-1-FA-5-opAt2 9| 2 [5.5] At 747, 10-H < -3-) | & )-1H-1, 2, 3-E g o} Z-1-< )l
ol EH;

(7)) 3-((1=(4-mI5A A)-1H-1,2,3-E ] o}E-4-A) W & ) -5~ - 1-5Ap-5-opAk =9 2 [5.5] A ¥l 74-7, 10-1] <ll -
4,9-t]&;

(8) 3-((1-(4-(MEE )3 d)-11-1,2,3-E | o}E-4-) | & )-5-5 - 1-SAb-5-0p k23] 2 [5.5] 1 ¥l| 747, 10-1]
l-4,9-v] 2

(9 3-((1=(3-MAod)-11-1,2,3-Eg]o}&E-4-A) v & ) -5~ - 1-5Ap-5-opAk =9 2 [5.5] A ¥ 74-7, 10-H] <ll -
4,9-t] 5

(100 5-3d-3-(A-(-((EgEFezve)d 2 d) sl d)-11-1,2,3-Eg] o} E-4-d ) W &) -1-SA}-5-opap 23] =
[5.5]1%1 61 7F-7,10-t] el -4, 9-1] 2

(11) N-(4-(4-((4,9- & A -5-9d-1-FA}-5-0} 2k A~ 0] 2 [5.5] A 8] 7}-7,10-T] ¢l -3-) wl & )-1H-1, 2, 3-E g o} &~
=) opA| Bt =5

(12) 3-((1=(3, 5~ M H A 7 € )-1H-1, 2, 3-E 2] opZ—4-) v & )-5-7 - 1-& A -5-obah 2= 9] 2 [5. 5] A ] 7k-
7,10-tl-4,9-1]&;

(13)  3-((1-(4-FF L 2-3-w 5 A9 )-1H-1,2,3-E ] opg-4-2) vl & ) -5- 9 - 1= Ap-5-0bah 2= 9] 2 [ 5.5] 1 | 7}
~7,10-1]4ll-4,9-1]2;

(14)  3-((1-(A=[d] 1,31 52 1-5-U)-11-1,2, 3-E] obE -4~ ) W& ) -5l -1~ AF-5-opAk =y 2 [5.5] A ]
74=7,10-t] -4, 9-T] 2

(15)  3-((1-(4-WE-2-&A-20- T2 W-7-)-1l1-1,2,3-Eg| o} L4~ ) W & )-5-3 I - 1-GA}-5-0o} A} =~ 9] 2 [5.5]
A d7F-7,10-t] <-4, 9-1] &

(16)  3-((1-((3R,55)-oFrrter-1-¢1)~1f-1,2,3-Eg|obE-4- ) M| &) -5-7 d ~1-SA}-5-0ox} 2= 9] 2 [5.5] 1 | 7}~
7,10-t]¢l-4,9-t];

(17)  3-((1-A-1H-1,2,3-Egjo}&E-4-) ") -5-9 d-1-SA}-5-0pxp 2~ 5] & [5.5] 1 1| 7}-7, 10-T] <1l -4, 9-T] & ;

=i
=

(18) 5-31'D-3-((1-31d-1H-1,2,3-E 2] o}E—4-) v &) )~ 1~ S A}-5-0}x} ] 2 [5.5] & 8|77, 10-T] el —4,9-T] &

wowgel 3] gahy 12 EAHE SRS FHos s8vbsd 9 YU A8E 4 gov, Jomt
fetrow S87be Felik(iree acidel sl FAH A Prhdel F8ITh A gL A, Ay
Qb A, MEHFAN, LENFAN, obdAl, ol B3 ge FANR, AWE R 2 tst2E Al
E, A9-A8E BheoolE, olmBA Uvheolol= % AziledolE, WHE R, AWE U PIH
HERR 53 2L $E4 4714, EEFeclEY, obHolE, BN, A, A4, e, 2
TR, ARHEN, SEFANEAL, FAM, Fol2al S e floRRH At oldd opxom
FEG Qo FRuE AdolE, WA, voldroE, Mt uleldvtelE, UEdo|E, Eidol
E, mrdtolEzil EadoE, tstol=mil EadelE, weEAHolE, sl Fretls, na
slol=,  cfelertelm,  EFRowelm, ohHolE, ZEdevelE, dbmdels, shzhdols,
obageels, EvlelE, olxyEdelE, Amdels, HeheoolE, ZEwgddlE, SAwdlE,
o=, HAelE, FuldlolE, Auels, Frtelols, e, E-1,4-tje o=, #at-1,6-
eololE, MzdolE, FEauzdols, EANEdolE, HUER WzdolE, stolESA o=, 1%
AMzAolE, melols, Hezurlols, MALTUE, ERAMToE, FrauAdrdE, 224
HEVOlE, AdotdelE, Aduesevels, AYrEdolE, AEelE, elolE, B-stol=SAny
dole, Zelzelole, WeloE, HEoE, WUATYolE, Tepazdoe, yxgd-1-dEeE, 1
mel--AEolE, WddolE 58 ¥iwr

_15_
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[0179]

[0180]

[0182]

[0183]

[0184]

[0185]
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[0188]

[0189]
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[0192]

[0194]

ZIHSd 10-2020-0081617

ot W WHE FEshs AAelst APl B FA AP
B, FEshe AAds At B2y 9 dAse AY B, B wge] o #4st AL otk

<AAle] 1> 5-3d-3-((1-( 2 D-3-2)-1H-1,2, 3-E| o}E-4-A) WD )-1-SA-5-ol A2 2 [5.5] A 6| 717, 10~
Hd-4,9-92

! | N

st7] stekd AR fAIE= 3-(2-Z2Y)d)-5-dd-1-FA-5-ob kAT 2[5,5] % H 77, 10-H <-4, 9-H 2 3=
t:i_]_—

S o 371538 10-2018- 00283914 AAld 385 FFEste] FH|SHITE.

=

[5het4) Al

A7) BekA AR FAHE 3-(2-Z 23 d)-5-Hd-1-&A}-5-0} A A= F 2 [5,5] & 7}-7,10-t] el -4, 9-U] & 3}3+E2
(1 mmol)S, 5C9 HEHS O E2FH(THF) I E7F5FH0)7F 1:1(v/v) H&2 &£3% &ujo] =2 ¥, 3-9}4
=y d (g g d-3-o} o 25 NaN0;, NaN;, 6N HC1S AR&3te]l <H]) (1.5 mmol)=F CuSO; - SH:0 (2 mmol)<

A7bevk. o) %, &F ofAIEHOIE (1 mmol)E F7bshal wnbshdA, MAM3s] 2r2s H2(°F 20-23C)o2

=k
sRedo] 285 TICE 1% 5, dEoAHIER FE3 §, 715 Bl &Aoo Ao, 2§
AdlelER Az, dEe BFol SvlE AAR H Adeypd Aol Aya=RviEId Y (flash column

e}

(€]
chromatography) & &3l AAste] EA| 3¢S =533
Dark brown liquid; 92% yield; IR (neat): 2972, 2854, 2760, 1708, 1697 1619,, 1535, 1479, 1260, 867,
715 CmﬂJ 1H NMR (600 MHz, CDCl;) & 8.12 (d, J = 8.1 Hz, 1H), 7.94 (s, 1H), 7.51 (dd, J = 24.5, 6.8

Hz, 2H), 7.28 (dd, J = 4.8, 2.5 Hz, 4H), 7.19 (dd, J = 10.3, 3.2 Hz, 1H), 7.01 - 6.96 (m, 2H), 6.83
(dd, J = 10.2, 3.2 Hz, 1H), 6.12 (dd, J = 10.3, 2.0 Hz, 1H), 6.03 (dd, J = 10.2, 2.0 Hz, 1H), 4.61
(dd, J = 12.1, 9.6 Hz, 1H), 4.40 (dd, J = 12.2, 6.4 Hz, 1H), 3.43 (dd, J = 15.0, 6.8 Hz, 1H), 3.38 -

3.32 (m, 1), 3.20 (dd, J = 15.0, 4.0 Hz, 1H); C NMR (150 MHz, CDCl,) & 183.87, 169.46, 144.56,

142.76, 136.28, 129.80 (2 C), 129.77 (2 C), 129.67 (2 C), 129.03 (3 C), 128.97, 128.89, 127.79,
120.80, 119.83, 83.40, 63.65, 41.41, 23.53 ppm.

A7) AAlel 19] FA ScriptE EURE, 317] AAe] 2 WA 18

<AA 2> 3F((1-4-FFL2=2¥d)-1H-1,2,3-Eo}E-4-U) W )-5-d-1-§AI-5-o}A 2 2 [5.5] A H| |-
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[0195]

[0196]

[0198]

[0199]

[0200]

[0202]

[0203]

[0204]

ZIHSd 10-2020-0081617

7,10-tl-4,9-v

.
REed

0 N

;F
N\
N

/I

Yellow liquid; 88% yield; IR (neat): 2980, 2935, 2719, 1720, 1673 1640, 1538, 1261, 882, 705 em
NMR (600 MHz, CDCl;) & 7.85 (s, 1H), 7.75 - 7.69 (m, 2H), 7.34 - 7.27 (m, 3H), 7.27 - 7.22 (m, 2H),

7.20 (dd, J = 10.3, 3.2 Hz, 1H), 6.98 (d, J = 6.3 Hz, 2H), 6.84 (dd, J = 10.2, 3.2 Hz, 1H), 6.13 (dd,
J=10.3, 2.0 Hz, 1H), 6.03 (dd, J = 10.2, 2.0 Hz, 1H), 4.65 (dd, J = 12.1, 9.6 Hz, 1H), 4.40 (dd, J =
12.2, 6.5 Hz, 1H), 3.43 (dd, J = 15.0, 6.9 Hz, 1H), 3.39 - 3.33 (m, 1H), 3.19 (dd, J = 14.9, 3.8 Hz,

1H); lSC NMR (150 MHz, CDClz) & 183.76, 169.34, 163.01, 161.36, 145.01, 144.49, 142.67, 136.20,

133.02, 129.63, 129.60, 129.56, 128.86 (2 C), 128.79, 122.16, 122.10, 120.91, 116.63, 116.47, 83.23,
63.52, 41.31, 23.40 ppm.

<HAld 3> 3-((1-(3-E=2=2¥d)-1H-1,2,3-EFo}&-4-d) W e )-5-8 d-1-FAI-5-c} A 2H 2 [5,5] A el 7}~

7,10-9dl-4,9-0&
Cl
@)
Eedx
N
© N

Light yellow liquid; 90% yield; IR (neat): 2930, 2926, 2836, 2738, 1738, 1671 1646, 1478, 715 cmi% I
NMR (600 MHz, CDCl;) & 7.90 (s, 1H), 7.80 (t, J = 2.0 Hz, 1H), 7.64 (ddd, J = 8.0, 1.9, 1.0 Hz, 1H),

7.53 - 7.42 (m, 2H), 7.35 - 7.28 (m, 3H), 7.17 (dd, J = 10.3, 3.2 Hz, 1H), 7.03 - 6.94 (m, 2H), 6.84
(dd, J = 10.2, 3.2 Hz, 1H), 6.13 (dd, J = 10.3, 2.0 Hz, 1H), 6.04 (dd, J = 10.2, 2.0 Hz, 1H), 4.62
(dd, J =12.2, 9.6 Hz, 1), 4.40 (dd, J = 12.2, 6.5 Hz, 1H), 3.44 (dd, J = 15.0, 6.8 Hz, 1H), 3.38 -

3.30 (m, 1), 3.19 (dd, J = 15.0, 3.9 Hz, 1H); C NMR (150 MHz, CDCl,) & 183.96, 169.56, 145.37,

144.68, 142.82, 137.77, 136.37, 135.65, 130.87, 129.86, 129.84, 129.77 (2 C), 129.10 (2 C), 129.04,
128.83, 120.91, 120.64, 118.29, 83.45, 63.68, 41.51, 23.62 ppm.

<AAd 4> 3-((1-4-EERHY)-1H-1,2,3-Eo1E-4-U) W )-5-7d-1-SAI-5-o}A 28 2 [5.5] A H| 7}

7,10—E]?ﬂ—4,9—t]éE
Br
O
Ty N:
| N
SPe

Light brown liquid; 95% yield; IR (neat): 2932, 2864, 2736, 1728, 1680, 1578, 1439, 705 an: H NIR
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[0206]

[0207]

[0208]

[0209]

[0211]

[0212]

[0213]

[0215]

ZIHSd 10-2020-0081617

(600 MHz, CDClz) & 7.88 (s, 1H), 7.71 - 7.66 (m, 2H), 7.66 - 7.61 (m, 2H), 7.28-7.28 (m, 3H), 7.18

(dd, J = 10.3, 3.2 Hz, 1H), 6.98 (d, J = 6.4 Hz, 2H), 6.84 (dd, J = 10.2, 3.2 Hz, 1H), 6.13 (dd, J =
10.3, 2.0 Hz, 1H), 6.04 (dd, J = 10.2, 2.0 Hz, 1H), 4.64 (dd, J = 12.1, 9.7 Hz, 1H), 4.40 (dd, J =
12.2, 6.5 Hz, 1H), 3.43 (dd, J = 15.0, 6.8 Hz, 1H), 3.39 - 3.32 (m, 1H), 3.18 (dd, J = 15.0, 3.9 Hz,

1H); lSC NMR (150 MHz, CDClz) & 183.95, 169.54, 144.68, 142.83, 136.39, 135.91, 132.94, 129.86,

129.82, 129.76 (3 C), 129.09 (4 C), 129.02, 122.40, 121.73, 120.79, 83.45, 63.71, 41.52, 23.61 ppm.

<AAd 5 5Hd-3-((1-4-(EZ|EF2WE) ¥ d)-1H-1,2,3-EFo}E-4-U) W E )-1-FA}-5-o} R 2H 2
[5.51¢1815}-7,10-t] -4, 9-t] &

0 g
Qj I

O

“y

N
Pale yellow liquid; 89% yield; IR (neat): 2920, 2860, 2698, 1718, 1678, 1568, 1438, 715 e

I NMR (600 MHz, CDCl3) & 7.97 (s, 1H), 7.91 (d, J = 8.4 Hz, 2H), 7.83 (d, J = 8.5 Hz, 2H), 7.28-7.34

(m, 3H), 7.19 (dd, J = 10.3, 3.2 Hz, 1H), 7.01 - 6.97 (m, 2H), 6.84 (dd, J = 10.2, 3.2 Hz, 1H), 6.13
(dd, J = 10.3, 2.0 Hz, 1H), 6.04 (dd, J = 10.2, 2.0 Hz, 1H), 4.64 (dd, J = 12.2, 9.7 Hz, 1H), 4.42
(dd, J =12.2, 6.5 Hz, 1H), 3.45 (dd, J = 15.0, 6.7 Hz, 1H), 3.40 - 3.33 (m, 1H), 3.21 (dd, J = 15.0,

3.9 Hz, 10): C MR (150 MHz, CDCly) & 183.93, 169.52, 145.69, 144.65, 142.77, 129.90, 129.86,

129.75 (2 C), 129.12 (4 C), 129.06, 127.16, 127.14, 124.42, 120.82, 120.77, 120.28 (2 C), 83.48,
63.73, 41.53, 23.61 ppm.

<Al 6> 3-(4-((4,9-1&&-5-9d-1-SA-5-okA2 9 2 [5.5]1 94 H174-7,10-1] <1-3- ) ¥ €)-1H-1,2,3-E 2| o}

Z-1-d)lF Yo EY
CN
O
[ N
S I L

Brown liquid; 87% yield; IR (neat): 2932, 2867, 2678, 1715, 1658, 1430, 715 cmﬂ; MR (600 MHz,
CDCls) & 8.09 - 8.05 (m, 1H), 8.03 - 7.97 (m, 1H), 7.93 (s, 1H), 7.75 - 7.70 (m, 1H), 7.66 (dd, J =

12.9, 4.9 Hz, 1), 7.31-7.26 (m, 3H), 7.17 (dd, J = 10.3, 3.2 Hz, 1H), 6.99 - 6.95 (m, 2H), 6.82 (dd,
J=10.2, 3.2 Hz, 1), 6.11 (dd, J = 10.3, 2.0 Hz, 1H), 6.02 (dd, J = 10.2, 2.0 Hz, 1H), 4.59 (dd, J =
12.1, 9.6 Hz, 1H), 4.39 (dd, J = 12.2, 6.4 Hz, 1H), 3.41 (dd, J = 15.0, 6.7 Hz, 1H), 3.38 - 3.32 (m,

M), 3.18 (dd, J = 15.0, 4.1 Hz, 1H); C NMR (150 MHz, CDCl,) & 183.72, 169.37, 144.39, 142.54,

136.12, 131.84, 130.71, 129.72, 129.69 (2 C), 129.54, 128.93 (4 C), 128.90, 128.79, 124.01, 123.30,
119.70, 114.06, 83.31, 63.53, 41.30, 23.43 ppm.

<AA 7> 3~ ((1-(4-"EAHL)-1H-1,2,3-E o}E-4-U) W& )-5-8d-1-FA}-5-o}A 2 2 [5.5] A v |-
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[0216]

[0217]

[0219]

[0220]

[0221]

[0223]
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7,10-tl-4,9-v

Lo J
Reds!

Yellow liquid; 93% yield; IR (neat): 2920, 2851, 1728, 1678, 1518, 1392, 1094, 698 am: H NIR (600
MHz, CDClz) & 7.80 (s, 1H), 7.64 (d, J = 9.0 Hz, 2H), 7.32 - 7.28 (m, 3H), 7.19 (dd, J = 10.3, 3.2

Hz, 1H), 7.04 (d, J = 9.0 Hz, 2H), 6.98 (dd, J = 7.7, 1.5 Hz, 2H), 6.84 (dd, J = 10.2, 3.2 Hz, 1H),
6.12 (dd, J = 10.3, 2.0 Hz, 1H), 6.03 (dd, J = 10.2, 2.0 Hz, 1H), 4.67 (dd, J = 12.2, 9.7 Hz, 1H),
4.40 (dd, J = 12.2, 6.6 Hz, 1H), 3.90 (s, 3H), 3.44 (dd, J = 15.0, 6.9 Hz, 1H), 3.40 - 3.31 (m, 1H),

3.18 (dd, J = 15.0, 3.7 Hz, 1H); 13C NMR (150 MHz, CDCl;) & 184.02, 169.59, 159.83, 144.78, 142.96,

136.47, 130.44, 129.83, 129.80 (3 C), 129.07 (2 C), 128.97 (2 C), 122.02 (2 C), 121.11, 114.80 (2 C),
83.43, 63.74, 55.65, 41.54, 31.94 ppm.

<AAld 8 3-((1-(4-(vEE )3 d)-1H-1,2,3-E g o}E-4-L) W & )-5-H - 1-SA-5-opA2 3 2[5, 5] A 6 7}

7,10-t]el-4,9-t) &
\
; S
N\
N

//

oy
e

. N

Dark yellow liquid; 92% yield; IR (neat): 2996, 2838, 2748, 1718, 1680, 1520, 1379, 715 cmﬂ; I NR
(600 MHz, CDCl3) & 7.97 - 7.94 (m, 1H), 7.85 (s, 1H), 7.66 (d, J = 8.6 Hz, 2H), 7.39 (d, J = 8.7 Hz,

), 7.34 - 7.29 (m, 3H), 7.18 (dd, J = 10.3, 3.3 Hz, 1H), 6.98 (t, J = 6.1 Hz, 2H), 6.84 (dd, J =
10.2, 3.2 Hz, 1H), 6.12 (dd, J = 10.3, 2.0 Hz, 1H), 6.03 (dd, J = 10.2, 2.0 Hz, 1H), 4.65 (dd, J =
12.1, 9.6 Hz, 1H), 4.43 - 4.33 (m, 1H), 3.44 (ddd, J = 15.0, 6.7, 3.2 Hz, 1H), 3.39 - 3.32 (m, 1H),

3.18 (dd, J = 15.1, 3.7 Hz, 10); 2.66 (s, 3H) C MMR (150 MHz, CDCls) & 183.81, 169.39, 144.55,

142.71, 139.79, 136.24, 129.65, 129.62, 129.59, 129.57 (2 C), 128.92, 128.89 (4 C), 128.81, 126.97,
120.56, 83.25, 63.53, 41.34, 31.75, 22.51, 13.94 ppm.

<A A4 9> 3-((1-(3-M12#d)-1H-1,2,3-EFo}E-4-Y )W & )-5-Hd-1-EA}-5-0} A} 25 2 [5.5] A H T}~
7,10-t1dl-4,9-0)&
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[0224]

[0225]

[0227]

[0228]

[0229]

[0231]
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o &,
Qi;

Pale brown liquid; 84% yield: IR (neat): 2960, 2920, 2836, 2789, 2672, 1715, 1587, 1314, 697 cm : H
NMR (600 MHz, CDCls) & 7.82 (s, 1H), 7.57 (s. 1H), 7.54 (d. J = 8.0 Hz, 1H), 7.43 (t. J = 7.8 Hz,
M), 7.35 - 7.29 (m, 2H), 7.28 (d, J = 7.2 Hz, 2H). 7.25-7.19 (m, 5H). 7.15 (dd, J = 10.3. 3.2 Hz,
M), 6.95 (d, J=7.1Hz, 2H). 6.81 (dd, J = 10.2, 3.2 Hz, 1H), 6.09 (dd, J = 10.3, 2.0 Hz, 1H), 6.01
(dd, J=10.2, 2.0 Hz, 1H), 4.62 (dd, J = 12.2, 9.7 Hz, 1H), 4.37 (dd, J = 12.2, 6.6 Hz, 1H), 4.06 (s,
9H), 3.41 (dd, J = 15.0, 6.9 Hz, 1H), 3.35 - 3.27 (m, 1H), 3.15 (dd, J = 14.9, 3.7 Hz, 1H); C NIR
(150 MHz, CDCls) & 184.01, 169.58, 144.95, 144.75, 143.37, 142.93, 139.96, 137.12, 136.43, 129.85,

129.83, 129.80, 129.79 (2 C), 129.40, 129.07 (2 C), 128.98, 128.91 (2 C), 128.71 (2 C), 126.54,
121.05, 120.92, 118.21, 83.43, 63.70, 41.75, 41.54, 23.63.

<A 10> 5-3Hd-3-((1-(4-((EFEFL2dL)A X H) ¥ d)-1H-1,2,3-E g o}E-4-2) v D )-1-§A-5-ofzkx
¥ 2[5.5]187}+-7,10-t] A-4,9-t] &

CL ;3F3

s=0

N\
N

2y

oy
Eed:

= N

Light Yellow liquid; 80% yield; IR (neat): 2960, 2951, 2852, 2790, 2672, 1720, 1687, 1214, 790 cmillH
NMR (600 MHz, CDCls;) & 8.22 (d, J = 8.7 Hz, 2H), 8.10 (d, J = 8.8 Hz, 2H), 8.05 (s, 1H), 7.33 - 7.27

(m, 4H), 7.16 (dd, J = 10.3, 3.2 Hz, 1H), 6.98 (d, J = 6.6 Hz, 2H), 6.83 (dd, J = 10.2, 3.2 Hz, 1H),
6.12 (dd, J = 10.3, 2.0 Hz, 1H), 6.03 (dd, J = 10.2, 2.0 Hz, 1H), 4.58 (dd, J = 12.1, 9.6 Hz, 1H),
4.40 (dd, J = 12.1, 6.4 Hz, 1H), 3.42 (dd, J = 15.0, 6.6 Hz, 1H), 3.38 - 3.33 (m, 1H), 3.21 (dd, J =

15.0, 4.2 Hz, 1H); "t NR (150 MHz, CDCl3z) & 183.95, 169.59, 146.49, 144.59, 142.73, 142.70, 136.35,

133.00, 130.90, 130.03, 129.99, 129.80 (3 C), 129.22 (4 C), 129.08, 120.77, 83.60, 63.80, 41.58, 23.70
ppm.

<AA 11> N-(4-(4-((4,9-YEA-5-9d-1-SA}-5-ok A28 2 [5.5]4 H74-7,10-] <1-3-4 ) W € )-1H-1,2,3-E
glolE&-1-4) ¥ d) oA Eolu| =
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[0232]

[0233]

[0235]

[0236]

[0237]

[0239]

[0240]

[0241]

ZIHSd 10-2020-0081617

o~
o, P

2.

N

Brown gummy liquid; 78% yield; IR (neat): 3246, 2989, 2942, 2780, 2670, 1720, 1688, 1314, 710 cmi% I
NMR (600 MHz, CDCls) & 7.82 (s, 1H), 7.69-7.63 (m, 3H), 7.47 (s, 1H), 7.33 - 7.28 (m, 4H), 7.24 (dd,

J=10.3, 3.1 Hz, 1), 7.00 (d, J = 6.3 Hz, 2H), 6.84 (dd, J = 10.2, 3.2 Hz, 1H), 6.14 (dd, J = 10.3,
2.0 Hz, 1H), 6.04 (dd, J = 10.2, 2.0 Hz, 1H), 4.68 (dd, J = 12.1, 9.8 Hz, 1H), 4.40 (dd, J = 12.2, 6.6
Hz, 1H), 3.45 (dd, J = 15.1, 6.8 Hz, 1H), 3.39-3.33 (m, 1H), 3.17 (dd, J = 15.1, 3.7 Hz, 1H), 2.22 (s,

30); “C MR (150 MHz, CDCls) & 181.77, 169.46, 168.20, 144.75, 144.53 (2 C), 142.71, 136.22, 129.70,

129.66 (2 C), 129.63, 129.58, 128.88 (4 (), 128.82, 120.84, 120.60, 120.30, 83.26, 63.52, 41.21,
23.36, 22.50 ppm.

<AA 12> 3-((1-(3,5-UHEA Hd)-11-1,2,3-Eg o}Z-4- ) v & )-5-#| 9 -1-&A}-5-o} A H 2 [5.5] A ¥ 5}
-7,10-t)<l-4,9-0)&

—0

(@]
@9 s
O\IIN"N

Pale yellow liquid; 74% yield; IR (neat): 2980, 2842, 2765, 2679, 1708, 1687, 1414, 710 em 5 ONMR
(600 MHz, CDCl3z) & 7.83 (s, 1H), 7.33 - 7.27 (m, 4H), 7.15 (dd, J = 10.3, 3.2 Hz, 1H), 6.97 (dd, J =

8.8, 2.8 Hz, 2H), 6.88 (d, J = 2.2 Hz, 1H), 6.82 (dd, J = 10.2, 3.2 Hz, 1H), 6.52 (t, J = 2.2 Hz, 1H),
6.11 (dd, J = 10.3, 2.0 Hz, 1H), 6.02 (dd, J = 10.2, 2.0 Hz, 1H), 4.63 (dd, J = 12.2, 9.7 Hz, 1H),
4.38 (dd, J = 12.2, 6.6 Hz, 1H), 3.86 (s, 6H), 3.46 - 3.39 (m, 1H), 3.34 (ddd, J = 12.8, 6.6, 3.3 Hz,

1), 3.17 (dd, J = 15.0, 3.8 Hz, 1H); 13C NMR (151 MHz, CDCl;) & 182.95, 168.54, 147.10, 147.03,

143.69, 141.85, 135.39, 128.82 (2 C), 128.79 (2 C), 128.75 (2 C), 128.06, 127.98, 119.96, 115.09 (2
C), 112.69, 108.43, 82.42, 62.70, 55.51 (2 C), 40.49, 22.58 ppm.

<AAd 13> 3-((1-(4-ZF 2 2-3-WEAHY)-1H-1,2,3-E g o}F-4-Y) W& )-5-8 d-1-&A}-5-0} A A 9 2
[5.519815}-7,10-t) -4, 9-T] &

0

7.

Dark yellow liquid; 74% yield; IR (neat): 2984, 2832, 2865, 2568, 1718, 1584, 1320, 697 cmﬂ; I NR
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[0243]

[0244]

[0245]

[0247]

[0248]
[0249]
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(600 MHz, CDCly) & 7.81 (s, 1H), 7.55 (dd, J = 11.3, 2.5 Hz, 1H), 7.46 - 7.41 (m, 1H), 7.31 (dd, J =

11.9, 6.9 Hz, 3H), 7.19 (dd, J = 10.3, 3.2 Hz, 1H), 7.09 (t, J = 8.7 Hz, 1H), 7.01 - 6.97 (m, 2H),
6.84 (dd, J = 10.2, 3.2 Hz, 1H), 6.13 (dd, J = 10.3, 1.9 Hz, 1H), 6.04 (dd, J = 10.2, 2.0 Hz, 1H),
4.64 (dd, J = 12.1, 9.7 Hz, 1H), 4.40 (dd, J = 12.2, 6.6 Hz, 1H), 3.98 (s, 3H), 3.43 (dd, J = 14.9,

6.8 Hz, 1H), 3.38-3.32 (m, 1H), 3.18 (dd, J = 14.9, 3.7 Hz, 1H); 13C NMR (150 MHz, CDCl;) & 183.93,

169.52, 148.08, 148.00, 144.67, 142.83, 136.37, 129.80, 129.77, 129.73 (2 C), 129.04 (4 C), 128.96,
120.94, 116.06, 113.67, 109.41, 83.40, 63.68, 56.49, 41.47, 22.65 ppm.

<AAe 14> 3-((1-CAF[dI1,3]9%41-5-9)-1H-1,2,3-E&| o}&-4-) W E )-5-¥ - 1-SA}-5-o} xR =0 2
[5.51€174-7,10-t} el -4, 9-1] &

0~
O

(@)
| N
Y
Pale dark liquid; 96% yield; IR (neat): 2918, 2852, 2825, 1715, 1679, 1584, 1320, 697 cmi% 1H NMR (600
MHz, CDCl;) & 7.78 (s, 1H), 7.34 = 7.29 (m, 3H), 7.26 (d, J = 2.2 Hz, 1H), 7.19 (dd, J = 10.3, 3.2
Hz, 1H), 7.13 (dd, J = 8.3, 2.2 Hz, 1H), 7.01 - 6.96 (m, 2H), 6.92 (d, J = 8.3 Hz, 1), 6.84 (dd, J =

10.2, 3.2 Hz, 1H), 6.13 (dd, J = 10.3, 2.0 Hz, 1H), 6.10 (s, 2H), 6.04 (dd, J = 10.2, 2.0 Hz, 1H),
4.65 (dd, J = 12.2, 9.6 Hz, 1H), 4.40 (dd, J = 12.2, 6.6 Hz, 1H), 3.43 (dd, J = 15.0, 6.9 Hz, 1H),

3.38 - 3.32 (m, 1), 3.17 (dd, J = 14.9, 3.7 Hz, 1H); C MR (150 MHz, CDCls) & 180.08, 169.59,

144.84, 144.75, 144.28, 142.92, 136.43, 129.83, 129.80, 129.79 (2 C), 129.08 (4 C), 128.99, 121.24,
114.04, 108.52, 102.59, 102.13, 83.43, 63.72, 41.51, 22.70 ppm.

<AA 15> 3-((1-(4-HE-2-&a-20-T29-7-9)-11-1,2,3-E 2| o} E-4-L ) M| & )-5-3 @ -1-SA}-5-0} R} 29
2[5.5]9€7+-7,10-t] ¢1-4,9-t] &

T \=0
o
N\
N

’l

O

PPN
Brown gummy liquid; 85% yield; IR (neat): 2988, 2862, 2718, 1740, 1710, 1689, 1489, 1270, 1098, 733
e H NMR (600 MHz, CDCly) & 7.96 (s, 1H), 7.78 - 7.73 (m, 2H), 7.71 (d, J = 1.1 Hz, 1H), 7.33 -

7.27 (m, 3H), 7.19 (dd, J = 10.3, 3.2 Hz, 1H), 7.02 - 6.96 (m, 2H), 6.83 (dd, J = 10.2, 3.2 Hz, 1H),
6.37 (d, J=1.1Hz, 1H), 6.12 (dd, J = 10.3, 2.0 Hz, 1H), 6.03 (dd, J = 10.2, 2.0 Hz, 1H), 4.62 (dd,
J=12.1, 9.5 Hz, 1H), 4.40 (dd, J = 12.2, 6.4 Hz, 1H), 3.43 (dd, J = 15.0, 6.8 Hz, 1H), 3.38-3.32 (m,

1H), 3.20 (dd, J = 15.0, 3.9 Hz, 1H), 2.49 (d, J = 1.1 Hz, 3H); 13C NMR (150 MHz, CDCl;) & 184.00,

169.59, 159.96, 151.51, 144.68, 142.89, 136.41, 133.40, 129.94, 129.90, 129.81 (3 C), 129.17 (4 C),
129.11, 126.29, 120.81, 115.78, 115.74, 108.40, 83.53, 63.80, 41.51, 23.67, 18.76 ppm.
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[0251]

[0252]

[0253]

[0255]

[0256]

[0257]

[0259]

[0260]

[0261]
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<AAd 16> 3-((1-((3R,5S)-o}charet-1-4)-1H-1,2,3-E g o}&-4-9)H & )-5-# 9 -1-&A}-5-0} A A 2 [ 5. 5]
Ad7-7,10-c]d-4,9-t] &

Light brown liquid; 89% yield; IR (neat): 2957, 2922, 2852, 1708, 1690, 1592, 1486, 1356, 760, 697 cm
Y HONR (600 MHz, CDCly) & 7.47 (s, 1H), 7.30 (d, J = 6.0 Hz, 3H), 7.09 (dd, J = 10.3, 3.1 Hz, 1H),

6.99 - 6.93 (m, 2H), 6.81 (dd, J = 10.2, 3.1 Hz, 1H), 6.11 (dd, J = 10.3, 1.8 Hz, 1H), 6.01 (dd, J =
10.2, 1.9 Hz, 1H), 4.65 (dd, J = 12.1, 9.8 Hz, 1H), 4.35 (dd, J = 12.2, 6.8 Hz, 1H), 3.37 (dd, J =
14.8, 6.9 Hz, 1H), 3.32-3.25 (m, 1H), 3.08 (dd, J = 14.8, 3.3 Hz, 1H), 2.29 (s, 3H), 2.25 (s, 6H),

1.82 (q, J = 12.5 Hz, 6H); 13C NMR (150 MHz, CDCl;) & 184.08, 169.66, 144.86, 143.08, 136.57, 129.78

(2 C), 129.74, 129.70, 129.01 (2 C), 128.92, 123.98, 119.19, 83.32, 63.71, 59.50, 43.06 (2 C), 41.50,
35.91 (2 C), 31.94, 29.67, 29.44 (2 C), 29.37, 22.70 ppm.

<AAd 17> 3-((1-H32-10-1,2,3-Ego}&E-4-9) g )-5-#d -1-ZA-5-0} A A H 2 [5,5] Q1 ¥l 717, 10-1] <l -
4,9-t]2

@)

o4
Reds!

Brown liquid; 82% yield; IR (neat): 2989, 2939, 2852, 1715, 1590, 1448, 1378, 1170, 715, em ;O H NMR
(600 MHz, CDCl3) & 7.43 - 7.37 (m, 4H), 7.34 - 7.29 (m, 3H), 7.25 (t, J = 7.4 Hz, 2H), 6.92 (dd, J =

10.3, 3.2 Hz, 1H), 6.83 (d, J = 7.3 Hz, 2H), 6.78 (dd, J = 10.2, 3.2 Hz, 1H), 6.06 (dd, J = 10.3, 2.0
Hz, 1H), 5.99 (dd, J = 10.2, 2.0 Hz, 1H), 5.59 (d, J = 14.8 Hz, 1H), 5.46 (d, J = 14.8 Hz, 1H), 4.49
(dd, J = 12.1, 9.8 Hz, 1H), 4.33 (dd, J = 12.2, 6.7 Hz, 1H), 3.38 (dd, J = 15.0, 6.5 Hz, 1H), 3.33 -

3.23 (m, 1H), 3.06 (dd, J = 15.0, 3.7 Hz, 1H); 13C NMR (151 MHz, CDCl;) & 183.99, 177.33, 169.45,

144.71, 142.85, 136.39, 134.79, 130.50, 129.73, 129.67 (3 C), 129.18 (2 C), 129.04 (2 C), 128.90,
128.86, 128.06 (2 C), 83.27, 63.60, 54.20, 41.29, 23.61 ppm.

<AAlo 18> 5-¥d-3-((1-¥9d-1H-1,2,3-E&o}E4-4) W8 )-1-FA-5-0R =¥ 2 [5,5] A b 7}+-7, 10-t] Al -
4,9-t]2

Light brown liquid; 94% yield; IR (neat): 2978, 2940, 2856, 2758, 1710, 1686, 1538, 1518, 1489, 1358,
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1260, 868, 705 Cmﬂ; I NMR (600 MHz, CDCly) & 7.89 (s, 1H), 7.74 (dd, J = 8.6, 1.1 Hz, 2H), 7.55 (t,

J =7.9Hz, 2H), 7.49 - 7.45 (m, 1H), 7.33 - 7.26 (m, 3H), 7.18 (dd, J = 10.3, 3.2 Hz, 1H), 7.00 -
6.97 (m, 2H), 6.84 (dd, J = 10.2, 3.2 Hz, 1H), 6.12 (dd, J = 10.3, 2.0 Hz, 1H), 6.03 (dd, J = 10.2,
2.0 Hz, 1H), 4.65 (dd, J = 12.2, 9.6 Hz, 1H), 4.40 (dd, J = 12.2, 6.6 Hz, 1H), 3.45 (dd, J = 15.0, 6.9

Hz, 1H), 3.41 - 3.31 (m, 1H), 3.19 (dd, J = 15.0, 3.8 Hz, 1H): C NMR (150 MHz, CDCls) & 184.02,

169.61, 144.74, 142.93, 136.97, 136.43, 129.84, 129.81 (4 C), 129.08 (3 C), 128.99, 128.80 (2 C),
121.00, 120.40 (2 C), 83.44, 63.71, 41.55, 23.65 ppm.

71 Al 1WA 18l AT sheke o] ghshras A ste] 8] & 1ol dEhAIT

F 1
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Y
S I L.
o N
N
2 E 11
</ § H
O
O\IL N’
o /,
3 12
@ c
o
O N
N
O N O N”
4 13 0

| QQ”O@@*@
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[0269]

[0270]

[0271]
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7 NG

8 o
@ Q e

| HPACRG
2, ; e

<A 1> 52 A A AEA i}
w o] ope AAe stEe) ek ma Ad B g@ dude Brke) e, oo 2ol AR
=

BN
o

bolch. AbY E
A} 749
bl AA1el 3

o

At
A%
o o

7oAl 319 (Reaction Biology Corp)Oﬂ sk B oA A 33E AYds
MP([y-"P] ATP)Z Abgatel, 7188 “p-olatel 714z gAE= A=, WA}
S 2RE YA &4 WsE STt 10 pMe ATP 5% 2 10 pMe] 712 =
< 30 pM= A3t AE3A.

gz 3FE=, AR AZ A (Staurosporine) HE PI-103, NHI25, GSK-2606414, JNKi VIII, SB202190,
GW5074E5 20 H&= 100 pMo| Al AlZFsh= 48] @A S|4 o2 103] Fo 1C; REoA Ad3qitt. AAld s3&
L 10, 20 EE 100uMollA AFsl=E 3 H] EE 4 w] A& FANS zk= 10 3] Fo] G, REA

o,
=1
o

i

o
TR\t
i oX

bt

Adsdn. 7P w2 wke] shgEclA & 2ol 65 % viRkel tix sghEe] H4 9ES sd6slaL,
DNSO®] swE Fdsta, 29 vlo|HE Eo®, DISO tixwel g a4 A4S AXtesla, e 7479
36970 Fanell iRk AAlel ekme] As) 24 T, FoH AHE vehls &k Jol g A2 (b=

7] & 20] et

x 2
7| oAl o] T A (%)
(DMSO thz+- thH] A&Egh)
134 23]t
GSK3 B 2.81 1.64
AMPK (A2/B1/G1) 50.81 47.50
CDK2/cyclin 0 54.36 54.15
CDK1/cyclin B 59.28 58.64
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AMPK(A1/B1/G1) 60.89 60.04
CDK3/cyclin E 61.64 59.02
PKCa 62.98 62.24
STK25/YSK1 63.29 61.07
PDK2/PDHK2 64.28 63.30
TRPM7/CHAK1 67.49 63.76
AMPK(A1/B1/G2) 68.01 66.48
EIF2AK3 70.78 70.64
Haspin 71.58 70.31
DAPK1 75.82 73.41
JNK2 80.30 79.67
TLK1 82.06 81.34
JNK1 82.70 82.67
PDK1/PDHK1 85.62 85.01
PDK3/PDHK3 85.93 82.28
RIPK5 86.12 83.85
Z1PK/DAPK3 88.84 86.95
EIF2AK1 91.72 87.95
TRKC (G623R) 92.10 90.32
ARK5/NUAK1 93.57 84.16
AMPK(A2/B2/G1) 94.05 89.86
MST3/STK24 94.20 89.43
JNK3 95.45 95.42
AMPK(A2/B2/G3) 95.82 88.96
TRKC (G623R/L686M) 96.00 95.31
TRKA-TPM3 98.17 95.56
ROCK2 100.46 98.38
AMPK(A1/B1/G3) 101.13 100.85
EIF2AK2 101.35 100.73
PKNZ2/PRK2 101.83 97.21
TRKA (G595R) 102.66 99.08
DNA-PK 102.84 101.60
EEF2K 103.09 101.96
TRKB 103.12 101.29
mTOR/FRAP1 103.16 96.09
TRKA (G667C) 103.46 101.95
EIF2AK4 103.68 102.49
ROCK1 105.45 101.05
TRKA-TPR 105.68 101.99
TRKC (L686M) 107.04 106.77
TRKC 108.18 102.60
TRKA-TFG (TRK-T3) 109.31 102.82
AMPK(A1/B2/G1) 109.51 107.43
P38b/MAPK11 110.21 109.52
DAPK2 110.63 109.81
PDK4/PDHK4 111.00 105.05
AMPK(A2/B2/G2) 113.71 111.36
TRKC (G623E) 117.78 114.78
TRKA 119.15 115.47

A7) E 29 K 1o #1E: vie} g

ﬁ
el

2 ody Ar]d 3 e BRI FEAHAdE ETeta, Ad EEDEAA 7, 17, 189 siEsh) e JNKL,
CDK2/cyclin O, DAPK1, PKCa, CDK1/cyclin B, MST3/STK24, TLK1, JNK2, RIPK5, CDK3/cyclin E, PKN2/PRK2,
Haspin, STK25/YSK1, ARK5/NUAK1, PKCb2, % JINK3ol disle] fofm|gt &4 Al &47e A3 vepdlA &%
o, GSK3B o Wsle] ¥ el AeAS Yeld b, GSK3B ol ] deldel sk X7, g 9 ofg x
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[0282]

[0284]
[0285]
[0286]
[0287]
[0288]

[0289]

[0291]

[0292]
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St7] 3 3ol & 2r AAle 1 WA 18 stgtE o] GSK3B el tidh oAl A ghe HEhST.

F 3
AN GSK3B #to] & &4 (%) A3 24 E3
(DMSO thz5- djn] Ab&zh) o 5
132t 23| 2}
AAd 87.05 87.86
A2 81.03 88.50
A3 46.74 55.42
A A ¢4 66.04 73.19
A A5 84.57 107.94
A A 46 42.45 41.22
A o7 114.87 108.52 A R
A48 58.86 75.00
A A9 11.90 9.07
A A 4110 32.14 38.08
A A 411 123.88 120.67
A 12 117.58 111.24
AA 13 84.18 86.97
A A 14 75.51 74.48
A A 415 38.37 33.08
2 A 416 72.66 70.62
A 17 71.51 51.98 D R
A A 418 63.92 60.62 D R
371 ® 30l yERd wble} o],
= g AAe] 3, 6, 8, 9, 10, 15 e, A3 EFEA(HAC 7, 17, 18l &)l H3] GSK3B ol o
gk A gkl Aoz 4% AR ey,

=R, B wHel (SK-38 As) HFF, oo YAl olYWA, Et olo] fHom 3§ Fsd AL (K3
A A el $SE, GSK-3 #el Awel o EE ARel f8aA 48D & el 4

<AA 1> FFH AR Az

1-1. 29 Az

B odk o] GSK-3 A8 A] 500 mg

2719 AES £t 7IE x| T8k AAE Al xT.

1-2. AAle] Az

B odk o] GSK-3 A]8iA] 500 mg
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