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ool A, algtet Wlxgteldt feA Ei= o] FstHo R FEUMEe of, T 1 §vlslEo] C-terminal
homology model 3% 7|WFo & Hsp90 C-terminalol 7=t A S Fojste] Hsp90o] &84S Akt
oyl ggtEe 9, 53] dgHoR F87MEE Ao FHE EAT 4 . doRE ooz 3§
7Vedt freat(free acid)el 98] FAE AR7IA Zo], T JAlA BAH R ALEEHE 9S Al gl
AbgE 5= itk B oubg o) gof "ofgtr o g §g s1ed @roldk Shafol Al miwE wjEAola Y- fazt
48 2t FERA o] Qo 7|0g Rzhgo] oA 12 FAHE 3EE o2 a%S ASAIIA & A
7] stghEe] Qlele] RE {7 e FU|NIAS ovlgt.

oA, gEh 12 BAIEE At sEe st o R 3§ hedt oo FHE AT & glon, 4
oR2E oA oR & 7Heed FElit(free acid)el s FA4E b Fridol f-&sith. AF §rbde <k, A
Ak, Q1aE, BAE, BESEAM, QEBGEAA, obFAl i ofdlaty) e RIIAFO AHE Bk 9 yrtah
AdelE, dAd-X3H LIt E, Fo|EFA] LIloo]E W Azt o] B W b, AWE 9w
g5 HAENFO 2L FEA {72 E deth oYd o Hon REG ARz AuolE, Ay
o|E, wolduo|E, Muto]E, ulo]duo|E, UE#o|E, Fado]E, Hidto|=mal TauoE, tlste|=
27 EAHE, WEIEAHOE IREEAFOE FRgolm, HEulol ofo]orio]ls ZFEQlo]m of4]
HolE, Tz ouyolE, HIldolE, FtZHYolE, oladYe]E, FHolE, o|AREYCE, FlZolE,
FEL-oo|E | TR o|E ZAYo|E, TWRUOE, AAYOE FHHOE AMulAc|E, FulolE, T
ool E, FH-1 4-t]Q0o]E, &at-1,6-t o olE, MiZdo|E, FREHZo|E, HElzdolE, YUE
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[0104]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0113]

[0114]
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23 NCT-377

[s}oba] 24]

24 NCT-383

[5}54] 25

AAd 10 338 A=x

B 3ot Aok AYHer off Thed AS ARgesith. ARybl A9 ARviE gy A7 230-

3]
h=}
400 ®4, Merckell A <=33}ich.
HONVR 2= E 2 JEOL JNM-LA 300(300 MHz), 400(400 MHz), 500(500 Miz)ol Al 7]= % 9ich,

at7] T2A2 gl Az e 4 Aor.

a (o]
H HO
H a b c
Ho OH e i | . |
. =S
0/
cls NO l ! -
- o NO; " o NHgz '
™ R —* a - b
HO 0 o H
o 0

Aok W AL (a) 3-methyl-but-2-enal, pyridine, 140 C ,o.n.; (b)Mel, K,CO;, DMF, 70°C, 2h; (c)H0,,
NaH.PO;, NaClO,, AC, ,r.t., 2h; (d)KsCOs3, DMF, 70C, 3h; (e)10% Pd/C, Hy. (g)DCM, r.t, 2h; (f)EDC-HCI,
TEA, HOBt, DCMe]t}.

1.1. 5-Hydroxy-2.2-dimethyl-2H-chromene—-6-carbaldehyde®] A%

0 0
——
HO OH HO o
.
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[0115]

[0116]

[0118]

[0119]

[0120]

[0121]

[0123]

[0124]
[0125]

[0126]

ZIHSd 10-2020-0022759

Ai7F FFEE 2404 g9 (50 ml)ol] 2, 4-dihydroxybenzaldehyde (5.53 g, 40 mmol)E £3jA)71 &3t
g-ole] 2, 3-methylbutenal (2 ml, 20 mmol)E X7} & HAAF (sand bath)E ©]&35}o] WHe 255 140 C

<
i)

2 RAAZIAL 2442 WRESIGITE, o] %, HMAAME AA F w7 E H2oF A3|al IN ICIE F3ha
EtOAc (100 mD)9F & (100 mD)E F=3Act. F2H F715S NgS0,2 AZRAII2 Y & 53}
EtOAc/Hex (1:4)E €& €& Ag7A (230-400 mesh) Z¥ IARuEIHI R AHAAst] 5-
dimethyl-2H-chromene-6-carbaldehyde & 53}%it}.

Hydroxy-2,
yvellow solid (1.35g, 32%). 1H NMR (300MHz, CDCl;) 611.62 (s, 1H,0H), 9.63 (s, 1H,-CHO), 7.26 (d, 1H, J

= 8.43 Hz, H7-chromene), 6.66 (d, 1H, J = 10.05 Hz, H4-chromene), 6.40 (dd, 1H, J = 8.61 Hz, 0.72 Hz,
H8-chromene), 5.58 (d, 1H, 10.08 Hz, H3-chromene), 1.49 (s, 6H, CH; ).

1.2. 5-Methoxy-2.2-dimethyl-2H-chromene-6-carbaldehyde o] A%

0 0O
H H
b
HO - (|> 0
S, —
DMFoll 5-hydroxy—2,2-dimethyl-2H-chromene-6-carbaldehyde (1.35g, 6.6 mmol) & £33t E3+& N XE}LFI}
BYlo]E (3.69 g, 26.7 mmol)®} iodomethane (1.24 mml, 19.9 mmol)E& H7}3t & AA7} FAHE o=
70CAA A1 WA Th, o] & HAAAHES A|AS Y] HHE 25 AoR UE F E (20 m)S IS
S-S F839Y. EFEES EtOAc (20 ml x 2) ¢ brine (25 ml) & FF 33 MgSO,= HF ¥ A5

ATt EtOAc/Hex (7:3) 9 &&&w2 A27HA (230-400 mesh) ZH I ZvlE I 2 A ste] 5-Methoxy-
2,2-dimethyl-2H-chromene-6-carbaldehydeS 533 t}.

brown oil (1.05 g, 72%). lH NMR (300MHz, CDCl;) 610.15 (s, 1H,-CHO), 7.63 (d, 1H, J = 8.58 Hz, H7-
chromene), 6.62 (d, 1H, J = 8.61 Hz, H4-chromene), 6.57 (d, 1H, J = 10.08 Hz, H8-chromene), 5.67 (d,
1H J = 10.08, H3-chromene), 3.88 (s, 3H, CH,0), 1.44 (s, 6H, CHy ).

1.3. 5-Methoxy-2.2-dimethyl-2H-chromene-6-carboxvlic acid ¢ A%

(o)

ol Evo] E™ (20 ml)ell 5-Methoxy-2,2-dimethyl-2H-chromene-6-carbaldehyde (1.05 g, 4.81 mmol), NaH.PO,
(114mg, 0.95mmol), Hs0, (1.82mml, 3%, 4.81mmol), NaClO, (652.8mg, 7.22mmol)E ZH7}star AoA 2A]7F nL
Whateith. ERE AL BtOAc/H0E 2Z T MgS0,E AZ T 79 EEakdth. MC/MeOH (30:1)S £&guj= 4
2]7bA (230-400 mesh) Z4{ AzmvtEIvz EFEHS AGAste] 5-Methoxy-2,2-dimethyl-2H-chromene—6-
carboxylic acid & F53F3iT}.

yellow solid (710.8 mg, 63%). H MR (300MHz, CDCls) & 7.89 (d,1H,J = 8.79 Hz, H7-chromene), 6.68 (dd,
1H, J = 8.79 Hz, 0.72 Hz, H4-chromene), 6.52 (dd, 1H, J = 10.05 Hz, 0.54 Hz, H8-chromene), 5.72 (d,

_23_



[0128]

[0129]
[0130]

[0131]

[0133]

[0134]

[0135]

[0137]

[0138]
[0139]

ZIHSd 10-2020-0022759

1H, J = 9.87 Hz, H3-chromene), 3.93 (s, 3H, CH;0), 1.45 (s, 6H, CH; ).

1.4. 2-methoxy-4-nitrophenol®] X%+ (1, Mitsunobu reaction), (2, Williamson Reaction)

6 NO, J NO,
HO Ro

(1) 2-"EA-4-Uo|E2HE9] Jfo]l=FA 152 X3 Mitsunobu reaction Z7-& o83}k, DMl 4~

nitroguaiacol (leq)% |33 5, 0TolAN dxe Feje] Fgdk A (1.1eq)d} Triphenylphosphine

(1.5eq) in DMCS Z7Fgk %=, DEAD (40%/toluene) (1.5eq)E A7tellvt. EFENE Aavt Fwy= 2109

Ao 15417 wHk & 28 Hrlsle] WS ow F8EI BtOAcE FE F MgSO,2 Az 7 Ae-5F3si).
&

g2 EE8ulE AE71A (230-400 mesh) ZHIAZnE IR EGE2S HA 5]

At AGANES o] &3lo] W2 70ToA 3AIZF Wl ADAWNES A Al Ao wE T B A
7bete] WbES TR EFGT i

Hr718 822 EtOAcE &3 brine 2 o AojE F MgSO,2 AR &
=

723190}, EtOAc/Hex (4:1)& {Z&m2 3 gue Aa7bA (230-400 mesh) Zd I =nlE gy
EREAS AAS] d3le JFES FE5EA.
ofd= o] A
| |
0 NO, i 0 NH;
——
0 (0]
g olER F3E (1 eq)E WErEo] &3dt & 10% Pd/C (0.1 eq)E H7lsla F£47128 FFsts =7
o7 Aeox 143 wukaitt. TLCE o] &38te] wkgo] $hdw AL el & AglolE Iy T 19-553)
obd A S S5,

6. olulol =A%

3 % EDC - HCl (1.5 eq)$} HOBt (1.5eq), TEA
Zel 2~ st 16A13F adtell o whgobd & A IANES A A s
T ZdHUEAE DOMORE F%3HIL brinel®

A Seee dusa 24 AzvEadnE o gd

WA ohdd AEA LGNS HTEE 000 53]
sggole 2B

o AAsAh,
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[0143]

[0144]

[0146]

[0147]

[0149]

[0150]

[0152]

[0153]

[0155]

[0156]

[0158]

[0159]

[0161]

[0162]
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& A fxstol FEAT Ml AY ActEaddE B A4S F 947 336l s w24

' NMR (300MHz, CDCl3) & 9.61 (s, 1H), 7.96 (d, J =8.79 Hz, 1H), 7.63 (d, J = 2.37 Hz, 1H), 6.94 (dd,

J =8.43 HZ, 2.55 Hz, 1H), 6.84 (d, J = 8.61 Hz, 1H), 6.72 (d, J = 8.61 Hz, 1H), 6.60 (d, J = 10.62
Hz, 1H), 5.73 (d, J = 10.08 Hz, 1H), 3.93 (s, 3H), 3.88 (s, 6H), 1.47 (s, 6H).

NCT-368

I NMR (300MHz, CDCls) 69.60(s,1H), 7.93(d,J = 8.79 Hz, 1H), 7.62 (s, 1H), 6.88 (s, 2H), 6.69 (d, J =

8.79 Hz, 1H), 6.58 (d, J = 9.90 Hz, 1H), 5.71 (d, J = 10.08 Hz, 1H), 4.14 (t, J = 5.31 Hz, 2H), 3.89
(s, 3H), 3.86 (s, 3H), 3.75 (t, J =5.31 Hz, 2H), 3.43 (s, 3H), 1.44 (s, 6H).

NCT-66

' NR (300MHz, CDCl3) & 9.63 (s, 1H), 7.96 (d, J = 8.79 Hz, 1H), 7.65 (s, 1H), 6.91-6.89 (m, 2H),

6.72 (d, J = 8.79 Hz, 1H), 6.60 (d, J = 10.08 Hz, 1H), 5.73 (d, J = 10.08 Hz, 1H), 4.04 (t, J = 5.31
Hz, 2H), 3.92 (s, 3H), 3.88 (s, 3H), 3.09 (t, J =5.13 Hz, 2H), 1.47 (s, 6H).

NCT-82

I NMR (300MHz, CDCl3) 69.63 (s, 1H), 7.95 (d, J = 8.79 Hz, 1H), 7.66 (s, 1H), 7.89 (s, 2H), 6.72 (d,

J =8.79 Hz, 1H), 6.59 (d, J = 9.87 Hz, 1), 5.73 (d, J = 10.08 Hz, 1H), 4.16 (¢, J = 5.13 Hz, 2H),
3.90 (s, 3H), 3.88 (s, 3H), 3.06 (t, J =5.13 Hz, 2H), 2.57 (s, 3H), 1.46 (s, 6H).

NCT-69

' NMR (300MHz, CDCl3) & 9.62 (s, 1H), 7.96 (d, J = 8.58 Hz, 1H), 7.64 (d, J = 1.83 Hz, 1H), 6.90-6.89

(m, 2H), 6.72 (d, J = 8.58 Hz, 1H), 6.60 (d, J = 10.08 Hz, 1H), 5.72 (d, J = 9.90 Hz, 1H), 4.13 (t, J
= 6.03 Hz, 2H), 3.90 (s, 3H), 3.88 (s, 3H), 2.83 (t, J = 6.03 Hz, 2H), 2.40 (s, 6H), 1.46 (s, 6H).

NCT-96

I NMR (300MHz, CDCl3) 69.62 (s, 1H), 7.95(d, J = 8.61 Hz, 1H), 7.61 (d, J = 2.19 Hz, 1H), 6.93 (dd, J

= 8.61 Hz, 2.37 Hz, 1H), 6.87 (d, J = 8.61 Hz, 1H), 6.72 (d, J = 8.61 Hz, 1H), 6.59 (d, J = 9.87 Hz,
1), 5.73 (d, J = 9.87 Hz, 1H), 4.11 (t, J = 6.03 Hz, 2H), 3.91 (s, 3H), 3.838 (s, 3H), 2.99 (t, J =
6.39 Hz, 2H), 2.00 (quin, J = 6.24 Hz, 2H), 1.46 (s, 6H).

NCT-101

' NMR (300MHz, CDCl;) &9.68 (s, 1H), 7.95(d, J = 8.79 Hz, 1H), 7.69 (d, J = 2.40 Hz, 1H), 6.94 (dd, J
= 8.61 Hz, 2.19 Hz, 1H), 6.85 (d, J = 8.58 Hz, 1H), 6.72 (d, J = 8.58 Hz, 1H), 6.59 (d, J = 9.90 Hz,
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[0164]

[0165]

[0167]

[0168]

[0170]

[0171]

[0173]

[0174]

[0176]

[0177]

[0179]

[0180]

[0182]
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1H), 5.74 (d, J = 10.08 Hz, 1H), 4.19 (t, J = 5.49 Hz, 2H), 3.94 (s, 3H), 3.88 (s, 3H), 3.31 (t, J =
5.52 Hz, 2H), 2.80 (s, 8H), 2.25 (quin, J = 5.49 Hz, 2H), 1.47 (s, 6H).

NCT-055

I NMR (300MHz, CDCl3) 69.61 (s, 1H), 7.93(d, J = 8.58 Hz, 1H), 7.65 (s, 1H), 6.85 (br, 2H), 6.69 (d,

J =8.79 Hz, 1), 6.57 (d, J = 9.90 Hz, 1H), 5.71 (d, J = 10.05 Hz, 1H), 4.06 (t, J = 6.24 Hz, 2H),
3.88 (s, 3H), 3.85 (s, 3H), 2.81 (t-like, 2H), 2.49 (s, 6H), 2.18-2.15 (m, 2H), 1.44 (s, 6H).

NCT-029

1
H NMR (300MHz, CDCl;) §9.57 (s, 1H), 7.89 (d, J = 8.61 Hz, 1H), 7.57 (s, 1H), 6.83 (s, 2H), 6.65 (d,

J =8.61 Hz, 1H), 6.53 (d, J = 10.08 Hz, 1H), 5.66 (d, J = 10.05 Hz, 1H), 4.11 (m, 1H), 3.83 (s, 3H),
3.81 (s, 3H), 2.68 (m, 2H), 2.22 (s, 3H), 2.13 (br, 2H), 1.90 ( br, 2H), 1.80 (br, 2H), 1.40 (s, 6H).

NCT-375

I NMR (500MHz, CDCl3) 69.58 (s, 1H), 7.94 (d, J

8.70Hz, 1H), 7.59 (d, J = 2.15Hz, 1H), 6.91 (dd, J

= 8.50Hz, 2.20Hz, 1H), 6.82 (d, J = 8.60Hz, 1H), 6.70 (d, J = 8.70Hz, 1H), 6.57 (d, J = 9.95Hz, 1H),
5.70 (d, J = 10.00Hz, 1H), 3.88 (s, 3H), 3.86 (s, 3H), 3.82 (d, J = 6.65Hz, 2H), 3.16 (d, J = 12.10Hz,
2H), 2.67 (td, J = 12.15Hz, 1.95Hz, 2H), 2.01-1.97 (m, 1H), 1.89 (d, J = 12.85Hz, 2H), 1.44 (s, 6H),
1.34-1.26 (m, 2H).

NCT-385

' NMR (300MHz, CDCls) 69.53 (s, 1H), 7.88 (d, J =8.79 Hz, 1), 7.54 (d, J = 2.19 Hz, 1H), 6.85 (dd,

J =8.61 Hz, 2.22 Hz, 1H), 6.77 (d, J = 8.58 Hz, 1H), 6.64 (d, J = 8.79 Hz, 1H), 6.53 (d, J = 10.08
Hz, 1H), 5.66 (d, J = 9.90 Hz, 1H), 3.82 (s, 3H), 3.80 (s, 3H), 3.79 (t, J = 6.24 Hz, 1H), 2.88 (d, J
= 11.34 Hz, 2H), 2.25 (s, 3H), 1.96 (t, J = 10.62 Hz, 2H), 1.85-1.82 (m, 3H), 1.51-1.39 (m, 8H).

NCT-20

I NMR (300MHz, CDCl3) 69.57 (s, 1H), 7.89 (d, J = 8.61 Hz, 1H), 7.59 (s, 1H), 6.82 (s, 2H), 6.65 (d,

J =8.79 Hz, 1H), 6.53 (d, J = 9.90 Hz, 1H), 5.66 (d, J = 10.08 Hz, 1H), 4.14 (¢, J = 6.06 Hz, 2H),
3.84 (s, 3H), 3.81 (s, 3H), 2.86(t-like, 2H), 2.59 (br, 4H), 1.62 (br, 4H), 1.39 (s, 6H).

NCT-21

' NMR (300MHz, CDCls) 69.61 (s, 1H), 7.93 (d, J = 8.61 Hz, 1), 7.60 (d, J = 2.22 Hz, 1H), 6.92 (dd,

J =8.61Hz, J =219 Hz, 1H), 6.85 (d, J = 8.43 Hz, 1H), 6.69 (d, J = 8.61 Hz, 1H), 6.57 (d, J = 9.90
Hz, 1H), 5.71 (d, J = 10.05 Hz, 1H), 4.13 (t, J = 6.21 Hz, 2H), 3.88 (s, 3H), 3.85 (s, 3H), 3.72 (t, J
= 4.56 Hz, 4H), 2.81 (t, J =6.03, 2H), 2.57 (t, J = 4.59 Hz, 6H), 1.44 (s, 6H).

NCT-43
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' NMR (300MHz, CDCl3) &9.60(s, 1H), 7.93 (d, J = 8.79 Hz, 1H), 7.61 (d, J = 2.19 Hz, 1H), 6.90 (dd, J

=8.79 Hz, 2.19 Hz, 1H), 6.85 (d, J = 8.79 Hz, 1H), 6.69 (d, J = 8.79 Hz, 1H), 6.57 (d, J = 9.87 Hz,
1H), 5.70 (d, J = 10.08 Hz, 1H), 4.12 (t, J = 6.21 Hz, 2H), 3.88 (s, 3H), 3.86 (s, 3H), 2.90 (t, J =
4.77 Hz, 4H), 2.80 (t, J = 6.21 Hz, 2H), 2.53 (t, J = 4.77 Hz, 4H), 1.44 (s, 6H).

NCT-025

I NMR (300MHz, CDCl;) &9.56 (s, 1H), 7.89 (d, J =8.79 Hz, 1H), 7.56 (d, J =2.01, 1H), 6.85 (dd, J =

8.43 Hz, J = 2.01 Hz, 1H), 6.80 (d, J = 8.61 Hz, 1H), 6.65 (d, J = 8.61 Hz, 1H), 6.53 (d, J = 10.08
Hz, 1H), 5.66 (d, J = 9.87 Hz, 1H), 4.07 (t, J = 6.03 Hz, 2H), 3.83 (s, 3H), 3.81 (s, 3H), 2.79 ( t, J
=6.21 Hz, 2H), 2.59 (br, 4H), 2.46 (br, 4H), 2.33 (s, 3H), 1.40 (s, 6H).

NCT-58

' NMR (400MHz, CDCl3) 69.60 (s, 1H), 7.93 (d, J =8.80 Hz, 1), 7.62 (d, J = 2.40 Hz, 1H), 6.90 (dd,

J =8.40 Hz, 2.00 Hz, 1H), 6.85 (d, J = 8.40 Hz, 1H), 6.70 (d, J = 8.40 Hz, 1H), 6.58 (d, J = 9.60 Hz,
1), 5.71 (d, J = 10.00 Hz, 1H), 4.14-4.04 (m, 2H), 3.89 (s, 3H), 3.86 (s, 3H), 3.08 (bd, J = 12.00
Hz, 1H), 2.80-2.72 (m, 1H), 2.66 (dt, J = 11.60 Hz, 2.80 Hz, 1H), 1.89 (dd, J = 6.80 Hz, 2.8 Hz, 1H),
1.86 (d, J = 6.40 Hz, 1H), 1.78 (bd, J = 13.60 Hz, 1H), 1.69 (bd, J = 12.40 Hz, 1H), 1.60 (bd, J =
12.40 Hz, 1H),1.45 (s, 6H), 1.42-1.37 (m, 1H), 1.27-1.14 (m, 2H).

NCT-44

I NMR (300MHz, CDCl3) 69.59 (s, 1H), 7.93 (d, J =8.79 Hz, 1H), 7.59 (d, J = 2.58 Hz, 1H), 6.90 (dd,

J =8.61 Hz, 2.40 Hz, 1H), 6.82 (d, J = 8.61 Hz, 1), 6.69 (d, J = 8.79 Hz, 1H), 6.57 (d, J = 9.87 Hz,
1H), 5.70 (d, J = 9.90 Hz, 1H), 4.02 (t, J = 6.39 Hz, 2H), 3.88 (s, 3H), 3.86 (s, 3H), 3.12 (bd, J =
11.86, 2H), 2.68-2.60 (m, 2H), 1.76-1.69 (m, 5H), 1.44 (s, 6H), 1.22-1.14 (m, 2H).

NCT-80

' NR (500Mhz, CDCl;) §9.60 (s,1H), 8.59 (s, 1H), 8.49 (d, J = 4.05 Hz, 1H), 7.93 (d, J = 8.70 Hz,

M), 7.75 (d, J = 7.80 Hz, 1H), 7.60 (d, J = 2.25 Hz, 1H), 7.31 (dd, J = 7.70 Hz, 5.00 Hz, 1H), 6.90
(dd, J = 8.55 Hz, 2.30 Hz, 1H), 6.80 (d, J = 8.60 Hz, 1H), 6.69 (d, J = 8.65 Hz, 1H), 6.57 (d, J =
10.05 Hz, 1H), 5.70 (d, J = 10.05 Hz, 1H), 4.20 (t, J = 6.80 Hz, 2H), 3.88 (s, 3H), 3.85 (s, 3H), 3.13
(t, J =6.75 Hz, 2H), 1.44 (s, 6H).

NCT-50

' NR (300MHz, CDCl;) &9.61 (s, 1H, amide), 8.51 (dd, 2H, J = 4.38 Hz, J = 1.65 Hz, pyridine), 7.93

(d, 1H, J = 8.79, chromene), 7.62 (d, 1H, J = 2.37 Hz, benzene), 7.23 (dd, 2H, J = 4.38 Hz, J = 1.65
Hz, pyridine), 6.89 (dd, 1H, J = 8.61 Hz, J = 2.37 Hz, benzene), 6.80 (d, 1H, J = 8.43 Hz, chromene),
6.70 (d, 1H, J = 8.61 Hz, benzene), 6.57 (d, 1H, J = 9.90 Hz, chromene), 5.71 (d, 1H, J = 10.08 Hz,
chromene), 4.22 (t, 2H, J = 6.78 Hz, -OCH,-), 3.88 (s, 3H, CHs;-O-chromene), 3.58 (s, 3H, CH;-0-

benzene), 3.11 (t, 20, J = 6.78 Hz, pyridine-CH2 ), 1.44 (s, 6H, —CH).
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NCT-364

' NVR (500MHz, CDOD) 67.62 (d, J = 8.60Hz, 1H), 7.48 (d, J = 2.30Hz, 1H), 7.10 (dd, J = 8.65Hz,

2.35Hz), 6.94 (d, J = 8.65Hz, 1H), 6.67 (d, J = 9.90 Hz, 1H), 6.66 (d, J = 8.36Hz, 1H), 5.82 (d, J =
10.05Hz, 1H), 4.06 (t, 5.85Hz, 2H), 3.86 (s, 3H), 3.85 (s, 3H), 2.84 (br, 2H), 2.78 (br, 2H), 2.07
(quin, J = 7.75Hz, 2H), 1.72 (quin, J = 5.40Hz, 4H), 1.56 (br, 2H), 1.43 (s, 6H).

NCT-407

I NMR (500MHz, CDCls) 69.59 (s, 1H), 7.93 (d, J =8.65 Hz, 1H), 7.61 (d, J = 2.25 Hz, 1H), 6.90 (dd,

J =8.60 Hz, 2.30 Hz, 1H), 6.82 (d, J = 8.60 Hz, 1H), 6.70 (d, J = 8.70 Hz, 1H), 6.57 (d, J = 10.00
Hz, 1H), 5.70 (d, 10.00 Hz, 1H), 4.02-3.99 (m, 2H), 3.89 (s, 3H), 3.86 (s, 3H), 3.15 (bd, J = 11.55
Hz, 1H), 2.66 (td, J = 12.10 Hz, 2.70 Hz, 2H), 1.94-1.86 (m, 2H), 1.80 (bd, J = 12.60 Hz, 2H), 1.73
(bd, J = 13.45 Hz, 2H), 1.63 (bd, J = 13.60 Hz, 2H), 1.44 (s, 6H).

NCT-394

' NMR (500Mhz, CDCl;) & 9.58 (s, 1H), 7.93 (d, J =8.70 Hz, 1H), 7.58 (d, J = 2.10 Hz, 1H), 6.91 (dd,

J =8.55 Hz, 2.25 Hz, 1H), 6.82 (d, J = 8.55 Hz, 1H), 6.70 (d, J = 8.70 Hz, 1H), 6.57 (d, J = 10.00
Hz, 1H), 5.70 (d, J = 10.05 Hz, 1H), 3.97 (t, J = 6.75 Hz, 2H), 3.89 (s, 3H), 3.86 (s, 3H), 3.14 (bd,
J =12.10 Hz, 2H), 2.62 (bd, J = 11.70 Hz, 2H), 1.82 (quin, J = 6.80 Hz, 2H), 1.74 (bd, J = 12.85 Hz,
2H), 1.44 (s, 6H), 1.43-1.37 (m, 3H), 1.25-1.19 (m, 2H).

NCT-377

I NMR (400MHz, CDsOD) 8.44 (s, 1H), 8.37 (d, J = 4.00 Hz, 1H), 7.76 (d, J = 8.00 Hz, 1H), 7.64 (d, J =

8.40 Hz, 1H), 7.48 (d, J = 2.40 Hz, 1H), 7.36 (dd, J = 8.00 Hz, 5.20 Hz), 7.10 (dd, J = 8.40 Hz,
2.00Hz, 1H), 6.91 (d, J = 8.40 Hz, 1H), 6.68 (d, J = 10.00 Hz, 1H), 6.66 (d, J = 8.00 Hz, 1H), 5.82
(d, J = 9.60 Hz, 1H), 4.00 (t, J = 6.40 Hz, 2H), 3.88 (s, 3H), 3.86 (s, 3H), 2.89 (t, J = 7.20 Hz,
2H), 2.10 (quin, J = 6.40 Hz, 2H), 1.44 (s, 6H).

NCT-383

' NMR (300MHz, CDCl3) 69.60 (s, 1H), 8.50 (br, 2H), 7.93 (d, J= 8.61 Hz, 1), 7.63 (d, J = 2.19 Hz ,

1H), 7.20 (br, 2H), 6.88 (dd, J = 8.43, 2.37 Hz, 1H), 6.79 (d, J = 8.67 Hz, 1H), 6.69 (d, J = 8.79 Hz,
1H), 6.57 (d, J = 9.87 Hz, 1H), 5.70 (d, J = 10.08 Hz, 1H), 3.99 (t, J = 6.24 Hz, 2H), 3.90 (s, 3H)
3.86 (s, 3H), 2.84 (t, J=6.96 Hz, 2H), 2.14 (quint, J = 6.57 Hz, 2H), 1.44 (s, 6H).

AAd 2: MEzgeld FEA) HSPI0 A&l|A NCT1 13719 §AH EZ #9< A EF BT474, JIMT-1 2 MDA-MB-
23194 AEE ZA}

o1t frHkel AN XS BT474, JIMT-1 2 MDA-MB-231 Z}Z+e 10% fetal bovine serum (FBS), streptomycin—
penicillin (100 U/ml) % Fungizone (0.625 ug/ml)S H4-3F= Dulbecco's modified Eagle's medium (DMEM)
oA 5% CO,, 37C 7 o= HjF3F3iTt.

A7F FHQE A BT474, JIMT-1 % MDA-MB-231ellA Alqfgh wlzsdholh {-%=A HSP9O A 3iA] NCT1 13709 &
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A &2 (NCT-20, NCT-29, NCT-44, NCT-50, NCT-58, NCT-80, NCT-364, NCT-375, NCT-377, NCT-383, NCT-385,
NCT-394, NCT-407)& 10 pM =2 72A43F A3 F NIS assay’|Hoz AFAAEES SAHSIT. MIS
assayt™ 96 well plateol]l 24A17F Bt AXE FaA71 3 wlxglolgh §XA] 72417 A glste], MIS(3-(4,5-
dimethylthiazol-2-y1)-5-(3-carboxymethoxypheny!l)-2-(4-sul fophenyl)-2H-tetrazolium)2 44|+ &< A
T, Spectramax Plus384 microplate analyzerE ©]&3}e] 490 nmoll A &3 == SA3IS ).

A7) frekel M ES BT474, JIMT-1 2 MDA-MB-231A 13F<9] Wlzstolet A4+ =A4 (NCT-20, NCT-29, NCT-
44, NCT-50, NCT-58, NCT-80, NCT-364, NCT-375, NCT-377, NCT-383, NCT-385, NCT-394, NCT-407) EF AX
AEES FAsA JAEAY. gz dEAHT e F94S unpaired Students t-test®Z AZ
(#p<0.01; DMSO control vs NCT1 series)dle] =¥ 3}8lUthH(= 1),

AAe 30 F3G AEFAA HWlzde|d FEA NCT-58 Z NCT-407¢] =¥ NENEE 5H

A 7FR o] f-uket AMES BT474, JINT-1 % MDA-MB-2319ll A4 HSP90 A aij#] NCT-58, NCT-407< z+z+ 0, 0.1, 0.5,
1, 5, 10 2 20 pMY st =22 72 AJ7F B9k sk 5, A7) MIS assay 7|HOE MIANEES =H 3519
t}(Cell seeding numbers: 2(B), 1(J), 0.7(M) x 10" cells / wells (confluency = 25%)). A|7FA9] 8kt
A FEFo) A NCT-58, NCT-407 ¢ BF w5 oFxon MZEAEES Fostd Asirs s, AZEAE
& AFe ZygHor 3 Sy o, AL One-Way Anova, Bonferroni post-hoc test (#p<0.01; DMSO
control vs NCT-58 or NCT-407)2 AZste] & 20| 7} AEZF 9 oExag+EE gz sgste] Jehct.

AAe 4: § MES BT474, JIMT-1 2 MDA-MB-2319A4] Wlzdol& XA NCT-58 E NCT-4079] AX
s} 24}

.

frrel A BT474, JINT-1 2 MDA-MB-231914 NCT-58, NCT-407< 10 M = 7243t A2

o ot Mz 54 ARE A dviAEs oty Az Fe WItE #AFEEqlvt. £ ZAAE phase
contrast microscopy® x200 vj&ollA FHsle]l = 3o YeEFHATE. NCT-58, NCT-407 &S A& 33 o,
BT474, JINT-1 9 MDA-MB-231 M35 R5FollA Alxde] 5ats FH Wb/l a2 Hom, ME5gom <l
sho] R0 AxETF Ffgk FEHR SEE Q.

& %, o

AAo 5: —‘r’r‘:‘o’*%} A X BT474, JIMT-1 2 MDA-MB-2319|A WlZs}o]d F=4) NCT-58 E NCT-407 &2 AX
A g =%

NCT-58, NCT-407 °f&o] fiedts A AEAREE FAE 547] (Flow cytometry)E ©]-83F DNA FHaFitA]
S E3lo] ZAsATE. B474, JINT-1 2 MDA-MB-231¢] ti5ke], control (DMSO), NCT-58 2 NCT-407< 22} 10
uMe] FEZ 7243 A F, A7) ATES £33 F, 2443 B9t 0.5% Tween-20S E3FeH= 95% ol g
agste], 304 &<t propidium iodide (PI, 50 ug/ml)¥} RNase (50 pg/ml)E 7FAaL GAskdth. o %,
AE ZA7 = A AR =S BA s

%

AW o2 AEF7] (cell cycle)®= AEY DNAS| shefoll whel G1 (MEAF71)-S (AEHA7])-G2/M (A E7
TNE A, A EAFEO] FEE DNAS] dHdd (DNA fragmentatlon) sukste], ZF Al o] DNAS
L%k] G17] Rup dA3] Hojxirt. ol#st AxAEY A= Sub Gl FHEAN AEZF7G YERA =Y
b G1o] P &S FA=Z x7Iste] & 4o Z4ZF eI

A7 NCT-58 2 NCT-407 5 <& 5 BT474, JIMT-1, MDA-MB-231 9t AlEZFEoA A EZAFE (Sub-Gl
population)S 284 FESHS st AEANE AL H5HHoR 3H FIFon, [
unpaired Students t-test® 715(#p<0.01; DMSO control vs NCT-58 or NCT-407)3}e], = 4o Z}z}o] A
2 a#fzsglste] eI

o 12 rud

uk

AA 6: #zdold = NCT-58 E NCT-4079] 91§ A ITAIE #A&A QRS9 oy A}
AAld 52] AFe| A, NCT-58 % NCT-407 23t AZAFE7|2LS A 918, AlXEAPE 3 Q1A} caspase

_29_



[0233]

[0234]

[0236]

[0237]

[0238]

[0239]

[0241]

[0242]

SIHS31 10-2020-0022759

family member®] #AJ3}= Western Blotting 7| E3}o] ZAMSHSIC}.

Western blotting 478 9138}l9, control (DMSO), NCT-58 % NCT-407< Z}7} 10 uMe] == 72413 A2 s
%, Z+ §9U AMXES phosphatased} protease inhibitorE X3}l lysis buffer (30 mM NaCl, 0.5%
Triton X-100, 50 mM Tris-HCl; pH 7.4)°l4 &siAlA ol EAst= d¥ies FHaidn. @Ud s
5742 Bradford protein assay kitE 7FX|al ¢33t on, 2+ & A dolA] @A 30 pgs F53HA FHs)
o] SDS-Polyacrylamide gel (8~15%)°A4] 7] 9453} nitrocellulose membraneo] 7180z HYAAIHG.
7] WEHAL 5% bovine serum albumin (BSA)oll #Al®l xt A [pro PARP (1:1000), cleaved PARP
(1:2000), cleaved caspase-3 (1:1000), cleaved caspase-7 (1:1000), B-actin (1:5000)1& 7FAlaL 4TCeolA
2417 EoF Wkgsk & 22} &AQl horseradish peroxidase (HRP)-conjugated rabbit IgG (1:3000)¢ 243+
2 2-of| A ‘i}%’\]ﬁ‘:}. A7) @Ee] A& 7%= (Signal intensity)E Enhanced Chemiluminescence Kit$} x-ray
filmo. 2 TS}

BT474 2 JIMT-1 3¢ A2EFolA] caspase-39] &3} FEQ cleaved caspase-32] %S Western blotting
7o w g% A xR Hlul o] NCT-58 2 NCT-407 Aol A3 dujzko] Z=713kS gelatgd
o}, DNA 35 <1#F1 PARP (Poly (ADP-ribose) polymerase):= caspase-39] substrate®24, NCT-58 % NCT-407
k& Aol 93] F=%¥ casapse-39] Ao ol&] B3} HS pro-PARP (116 kDa)2] 74 2 cleaved-PARP
(86 kDa)el =71= 3EF13}tt. A7) MDA-MB-231 A EFoA+= NCT-58 2 NCT-407 Aol cleaved
caspase-3 % cleaved caspase-7°] F7}3S &<213kA Hzglold FEAEo] FEdts AFEAEO
casapse EAo] SHES FH = BOR V] Ade

AAd 7: AZzdo|F FEA NCT-58 © NCT-4074) <]+ HSP9O clients?] H@ FA}

BT474 2 JIMT-1 A¥5F+= HER2 $A 9kt A= HSP90S] W34 client$l HER2, HER1 (EGFR)9] & o
k4] (phosphorylation)< HSP90 A A<l NCT-58 2 NCT-407°] &}&kzx4d & 4= Q=4 47] Western blotting
7o g ZAFSFSE T, ESE HSPIO clients® A¥E AJFo] =23k Ax}E<] ERK, Cyclin D1 2 Survivin® 23
S ZASFSTE. NCT-58 ® NCT-407S Z+z; 10 uMe %= 72417 A 8lstsdS wl, BT474, JIMT-1 AXFES

HER2, EGFRS] o&S 7F4AwS FHeolstgon, gA3l <l phospho-HER2, phospho-EGFRE] 2+& =3l & xs] 7F
AFAY. T3 F oFE BT A EZ2] Akl ERK, Cyclin D1 % Survivin® 2dE AAA DS Eelssict.

AF7] MDA-MB-231 A EFE =84 71ek(
o e}

riple-negative breast cancer, TNBC) AM¥F2A f-HFSF Q Ak
‘3_1 z%o]oo] l;—SL OL_%Q] oAb T

t
s frgetel AE HE, olF B oekxolel yedE HSP90O] thEA ¢
EGFR, STAT3¢] @3} itsts SHAsiglom, AEAQ! AKT, ERK, Cyclin D1 B Survivin®] Z¥& ZA}%}
ATk, NCT-58 2 NCT-407 °FE RF 4hE5Af9< MDA-MB-231 MIEFol|A EGFR, STAT39] vl ofuz},
1

g3} &<l phospho-EGFR, phospho-STAT39] &&-S dAA 3] #FAaA|H o™, AKT, ERK, Cyclin D1 % Surviving]
U S A3 AgAEA. A7) B 93 clientE9 2 A= = 6o YERSIC.

%&7] Western blottingoll AH&¥ 9z &A= [HER2 (1:5000), phospho-HERZ (Tyr1221/1222, 1:1000), EGFR
(1:2000), phospho—EGFR (Tyr1068, 1:2000), Akt (1:2000), ERK (1:2000), phospho—ERK (Thr202/Tyr204,
1:2000), STAT3, phospho-STAT3 (Tyr705, 1:1000), Cyclin D1 (1:3000), Survivin (1:1000), B-actin
(1:5000) 12 5% bovine serum albumin (BSA)ell 3] 3}of A}-8-3}5iHt.

AA e 8: A7 APAY AEF DUL45, gt HEF HCT116, 7+ AEF HepG2 @ FAY M EZF SKOV-39)
A Wzgo)d SEAI AXANELY vAE 9T ZA+

APxt AT DUL45, S AEF HCT116, T AEF HepG2 2 At AlEF SKOV-3o| A wlzvlo]

ZA] NCT-375, NCT-394, NCT-407 °F=2E9 a5 ZAlsTh. 7H7be] FE5 10 uM 3=& 72A1%F #2g ?,
A7) MIS assay7|H o8 AZAESS Ax}, 3709 k2 B DUI45, HCT116, HepG2 SKOV-3 A EF59
A AZAEES FYsHAl JA AT, Rz FEAE T F] F-24 S unpaired Students t-test® S
(#p<0.01; DMSO control vs NCT-375, NCT-394 or NCT-407)3}e] %= 7o YERAATH.

g
=
=

r°ﬁ' 1:011

=
=4
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AAle 9: NCT 44, NCT 50 & NCT 589 &3|= &3

NCT 44, NCT 50 % NCT 589 £3== FHAH3 7] 93te], FF3A(Standard curve)2 1 mg/ml product
solution serial dilutionste] H#= %% 100ng/ml, 200ng/ml, 500ng/ml H%¢ {&MNS wrEr), o] gHS
standard® 3&}o] sample?d] HEE AF&6} AL, Serial dilutionolA] o] 573LS MeOHS A&3}SItt.

T BA AMEZ S Product 3 mgS 100ul EtOHO o] solutionS A XU THEE = 30mg/ml). &¢to = o} =
S AAY Hx AAZ mgy MZo] A 4 gornz JAR Sl MEE AL HAHAAT. 30mg/mlY £
NS AR (13,200rpm, 5 min)dtal L AEe 50ul WF FEERe] EAlo] ALLSYTHAAES BAjo] x3te}
A ¢F2). 30mg/mlES serial dilution 3t H= %X 300ng/mlo] HA stth(standard curve F% WS <ol
S0 7k A ste] B41). 300ng/mle] €HE =45t A7)ol A standard curveE EUE HZ HFLEE AALSH
ot
21 A3}, NCT 44, NCT 50 % NCT 58] "lF+dde] H|a] S =7} -3 AL g2ls5i).
#£ 2
MW Solubility  (in Ethanol)

Deguelin 394.42 50  mM

NCT 44 466.58 66  mM

NCT 50 460.53 72 mM

NCT 58 466.58 69 mM

olfom B oun W&o 54T FRE A8 JEaE vh FAA B AL AR AolAl QolA ol
2ok FAA Ve A v s HA] FEY Holm, o] o E e WMYTt A= Zlo] ofd H
Wush Aot} wheby ¥ el A Ml ARE ATFEH ARG SR ojsle] Aojdria &
A o)t

=y

=97

BT474 JIMT MDA-MB-231

15
~ ~ @
) ) L
2 2 2"
E z =
= 3 z 5
] ]
0 0 0

A RP R SHOLLHN & SO Do SO BB
SN NI SNBSS
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Ry
CTL NCT-58 NCT-407
- XEN 694 ..., 3016 | __40
~ = *kk
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—a— . e wh 0 ~ 0
o . o CTL N58 N407
N l s
e 177 |[|"1L 501 |||* ... 31.1 60 -
- 9
= S Xk
= Q
5 3 2
P s . L) . - w
" 0
- J - CTL N-58 N407
— £ | 5.
™ 11 oo 241 . 329 40 -
@ ' £ 30 *
£ j §
< a2
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E 0 -
. — || % = |+ ® CTL N58 N407
DNA contents
ZH5
BT474 JIMT-1 MDA-MB-231
CTL N-58 CTL N4O7 CTL N-58 CTL N407 CTL N-58 CTL N-407
Pro.PARP | ®== ==  «116kDs  ProPARP | ™™=  wms 4 116kDs cfs';’:;’:g - I < 1719 KDs
Cleaved. Cleaved. . =
*PARP - <KD PARP - == 59kDa c:s';:::‘; = [¢ 17D
ca(:::::fg - - 17119 KDa cac::::g EE ' | 17119 kDa ACtin | eem—— 42 kD3
Actin | CEEPEEE—— < 42 kDa ACtin | Sm— 42 kDa
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HER2 s ~ = = « 185 kDa

p-HER2 e ~v = <« 185 kDa

p-

EGFR = w» me <« 175 kDa

EGFR = w il <« 175 kDa

ERK  ws = s < 42/44 kDa

Cyclin D1 v w < 35kDa

Su

Cell viability (%)

rvivin | S o <16 KDa

Actin  CENEEENE—— 42 kD3

- DU145

HER?2
p-HER2

EGFR
p-EGFR

ERK

p-ERK
Cyclin D1
Survivin

Actin

HCT116

JIMT-1

CTL N-58 CTL N407

= = « 185 kDa
— — « 185 kDa
=3 - « 175 kDa
-_— —_— < 175 kDa
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— —_— « 35 kDa
- — <4 16 kDa
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