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HO OH S

gyo] o1

7] & # of

Boge [P0 oA B e AT 3B Eaes AE o4 Suetel o m Ang 24E
B Rolt

I

frdt(breast cancer) A MAF SR 7 oA T sFsh, A9 AL F9] VR =2 HES
ApAskal ok, fYd Sl e 24 U (triple-negative breast cancer; TNBC)° A 2EZA 48
(estrogen receptor; ER), ZEZA2~HE & (progesterone receptor; PR) @ 217+ A M| EAGQIx} =84
2(human epidermal growth factor receptor 2; Her2)¢] R0 <&, 713 ﬁﬁzqo] HolAo] Zslm A=

i~

7h o Ao 4 k. wEks] INBCE thE b obd (subtype)ol ®lE} 4 ArE A4 @t
Tgk, INBCO] #4F o]FA (heterogeneity) 2ol AEES FIA7I=H AHES T/, 3282 4
Her2 34 A 8A] 7ol|l= EF3IaL INBC A= A7) A= FAo A whgstA gfevh. waba g4k
(Taxanes) % <¢FEgALo|ZH (anthracyclines)d 732 7]F2] 3}sta o] o H3] TNBC $x}2] X gol THH o
2 AREEIL 9le] INBC Aol A8E Sk Al As Wi el sidko] dAdgk Argoltt,

pud

H
x|
g 7 wd 90(Heat shock protein 90; Hsp90)2 'E&oldE(client)' @ Aolgta = 7]
A, kg 9 7es xddte B AR E(chaperone)olt}. A7) FEloldEE Ay A EAG
(epidermal growth factor receptor; EGFR), 13+ A EANA 484 2(Her2), S H
(anaplastic lymphoma kinase; Alk), Zr¢d-7d3] 23k #o|0Al (mesenchymal-epidermal transition factor;
Met), ©& Z]yolA] B(protein kinase B; Akt), Alo]Z# o]&A Z]uo}lA] 4(cyclin-dependent kinase 4;
Cdkd), AAZ Fx¢x 1(hypoxia inducible factor 1; HIF-1la) % 72 F&WES a4 9(matrix
metalloproteinase 9; MMP9)E 23ttt} W2 F7/9 Hsp90 SFo|AE wido] & FHsts Aoz deA
At GAMEEL 259 FHF EaAHA L AEYA dHo7 3] HAAFERT Hspd0 AFHE 7)o B
oA qlol whet AGMERT A A Hspo0o] TEe] 2 WA 108 =A vERdT

ool uhel, Hspo0e EFAHQ o ARE 1% vhlel @ 4 QliEl, Hspoo WAl B4 oAl thka oh
T oEMAe BAG gaAVE ERE dehd £ oglem, A4S e ¢ AmdE &AE el
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A7) AEFAMEEA FAE FHRoZ oF B, AEF, 2, 7AN ZF, =W, A 59 g3

2 GAE, AR, gRFEE, APABRs, 1AL, Fop To HAXE, L-ZFEVANUEER

AlAL W5 A7E A, BERAA, B2 A4 S E] AAF 5& 5 ¢

ofwl, AZAFE 2AEE Axshs FAIM AFel HrhEE 2 Wil wE 2AZE Aed weh o dFE
5}

AAld 1 Al F 7]7]

EE Ak 2 gujE= A awpb-2 =2 X](Sigma-Aldrich, Milwaukee Wisconsin, USA) % <3} ojo]A}(Alfa Aesar,
Massachusetts, USA) oA Fhskglon, F714<d A §lo]l AFEstach. & ] o ‘?1@5& IFES FE BE

Qo ze)A sholl AlZbglslgltt. AW A2utEOHEE AEIFHMerck Silica Gel 40-63 pm)elA ¢
stoll A FaatAY Ael7t A JhEgle] = (Biotage) 2 Biotage SP1 Z#Al AAl A|~®lE ALg-3le] =833t}
MR #4212 JNM-ECZ500R(500 MHz)-& AR&3te] Falalgivt. seh4 o] Wrk(§) T Fio=Z el Al
7 8o T4 114 AlS(deuterium lock signal) & 7l o= ARREIglon, AZEE H)e d=2=2H) 2

sk gEe] ¢ofoj= v Zt): s, singlet; d, doublet; t, triplet; q, quartet; dd, doublet
of doublets; m, multiplet. VP-ODS C18 ?d_eé(4.6 mm X 250 mm, 5 um, Shimadzu)o] #ZF o] HX
Shimadzu LC-6AD Al~Elo = =8 HPLCO <8 RE HF agE =7t 95% ©1ddS A3t

AA 2 1 5-(2,4-HEO|EEA-5-0| A X 2HHZYU)-5,6,7,7a-H E&Sto| =2 E o] =[3,2-c] 9 g H-2(41)-Y
(0xo-DPide, 1)
[5-(2,4-Dihydroxy-5-isopropylbenzoyl )-5,6,7,7a~tetrahydrothienol[3,2-c]lpyridin-2(4H)-one]

DMF 4 mLol 3}&E 2(0.20 g, 1.02 mmol), 5,6,7,7a-HEZGsFo]|=2E o =[3,2-c]H & H-2(4H)-4 3dlo|=2F
Z}o]=(5,6,7,7a-tetrahydrothieno[3,2-c]pyridin-2(4H)-one hydrochloride, 0.29 ml, 1.53 mmol), 1-o€&-
3-(3-yugolu| = 2 g )72 H r]o|u] = (1-ethyl-3-(3-dimethylaminopropyl)carbodiimide, 0.39 g, 2.04
mmol), N,N-tjo]AZ ZHoj|eo}7l(N,N-diisopropylethylamine, 0.36 mL, 2.04 mmol)%] EFES 40TolA] 44
7F Fot wukEkTh. EEES 79 dho] HFA7]1aL WPLCE A A3} Oxo-DPide(1)S 10% &= 453190 t}.
R = 0.19 (5 : 5 odolAHolE : &Al), 1H NMR (500 MHz, CDsOD) & 7.02 (s, 1H), 6.37 (s, 1H), 5.32 (d,
J =14.5 Hz, 1H), 4.49-4.46 (m, 1H), 3.79 1H), 3.25 (t, J = 14.5Hz, 1H), 3.18-3.12 (m, 1H), 2.53-2.49
(m, 1), 1.91-1.85 (m, 1) ), 1.19 (d, J = 6.5Hz, 6H). EST MS (m / e) 334.12 [M + 11",

AAd 3 dF HF BEAH(fluorescence polarization assay)

td
o
ofl

g G AP wo|ARZHE #AHVE ARSI 96 deo] A T ule ZHOIE(96 well,
black, round-bottom plates)olA Fastqlct. 33 HAF 4 HFS 93, 2 Lol HFB &5 (20 mM HEPES
pH 7.3, 50 mM KC1, 5 mM MgCl,, 20 mM NaMoO,, 0.01 % NP-40), 30 nM #1323 Hsp90a A whalzx 5 p) ZF

QA o] AE]QAJolo]E FAH Atiymwmlo]Al[fluorescein isothiocyanate labeled geldanamycin (GA-
FITC)] 9AA], 0.1 mg/mL & ZEZEH(Bovine globulin; BGG), 2 mM 1,4-TIE]Q E#o]E(dithiothreitol;
TT), Oxo-DPide(0.001, 0.01, 0.1, 0.5, 1, 5, 10, 50, 100 pM)E FH7}slct. BE Lo HFB ¢FAS HF
2y 100 plE AHYstar, ZYo)EE 4TolA 16A7F F¢F wjekatdtl. mP(millipolarization units)e] &=
#2495 mmol| A 9] 7] 3 B 530 nmell A o] WE el A ZA5GltE. BRE A dolHE ZEE AN EY
o] (Prism software, version 5.0, Graphpad Software, San Diego, CA)E A}&3to] BA435}9t}.
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AAe 4 AX WG 2 EF

HI A 324 #9HINSCLC) AI3EQD H1975+ ~ERIEwko]A1(500 mg/mL), YA (100 units/mL), B 10% --Efot
3 (fetal bovine serum; FBS)o] H7}H L-ZFElwl &8 RPMI 1640 wixX|oA] wiekslgic). a3 &4 S99
AZSQ] MDA-MB-2312 Z~E R Ewko]21(500 mg/mL), YA (100 units/mL) 2 10% t-ejobd o] H7bd 1 =
= FHi DMEM wi<]ol A ikttt A2 37%, 5% CO, Zz1olA i Fstaict.

Ao 5 1 AX T4 £4

H1975 ME(2 x 100 ME/9) = WDA-MB-231 AE2 x 100 AE/)E 96-2 Zeo]Eq|
95 100 pLZ 3t UAZE B¢t AIEE BAAAY. 2 F, AE Oxo-DPideE % E=(0.01, 0.1, 0.05,
0.1, 0.5, 1, 5, 10, 30, 50, 70, 100 pM)A g} 37°C, 5% C0, ¥l¥7]ol A 39 oF wiakslglth. CellTiter
96 Aqueous One Solution A]9F(Promega, Madison, WI, USA)& #|ZAFS] 2 EF| ulz} z} Lo i47}8}°ﬂﬁ}
Tecan Infinite F200 Pro Z#o|E #E7]|E o]&3to] 490 mmollA el F3 =5 FAHsIa

(dimethyl sulfoxide; DMSO) ©=o 2 njokyl AEZHE S EFLE o|Rdle] HE ZAES H]ﬂ 5“3}913}.

qEaa, WA 3

AAlel 6 1 #2F 2E¥

in silicool <1z Hsp90(PDB == : 2XJX)o] N oet m=wmole] X-A ZAA FF9| 3D #E 2 0xi-DPide(1)9]
=78 Scripps AT4¢ B2 zg® A4 (Molecular Graphics Laboratory)olA] th& 2= 3+ AutoDock E &
IS AgEte] et =7 A Eel A AutoDock AFTY] E=AE ARESEFe] Oxi-DPide(1)€F €Al Hsp902]
N-Z&t Tjele] X-A FZof 7lxH o] A(gasteiger) W3S F-oI3}3 ),

e =7 A4¥S Hoﬁ 60_60_60 EQJE = 0.375A +FA oz Aoy i=, Hsp90e| N-ek Lwele] F4]
AZNY WA (grid box)E AEstYtt. =7 IEuEE 2P A7]E 150, At S 27000, H7
250000002. % gﬂgs}% Aoz FAsEY. =7 A 34 7 £ Ao aFstd tEk Al Hay AR
(root-mean-square; RMS) &XF(tolerance)e] thal 1A¢ FHexZE 100S AASYT. O0xi-DPide(1)E 7HA =
Q17F Hsp909] =7 mdlS = 1o Yelgler, AR A PyMol(DeLano Scientific)S AF&3}o] XA s}
o

1
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fe e #{d

Y
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2

2

B, =7 238 Oxo-DPide(1)7} Hsp90 a o] N-Z&+ Twele] = ATP A FHuo] #4354
Bo]l ). Oxo-DPide(1)9] o)A~ = 7| (isopropyl group): Leul07, Phel38 % Vall86ol
¥l &4 FE(hydrophobic cavity)dl &3 WA, dFEAIE e (resorcinol ring)9t Oxo-
DPide(1)2] 7}2XH d7](carbonyl group):= Asp93, Thr184 % EVLQ 2 B} £ A A5 ZeS A
Ak, Oxo-DPide(1)9] 5,6,7,7a-BlEg}slo] =R E] o) (3, 2-c] ¥ 2| e-2(4H)-Y H-E-2 Asp54, Ala55 2 1le962
2 TR T FYel & 91A88T.
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A7) WA 18 Oxo-DPide(1)9] A4S YERA Aol 2% o]dol| Buw =% (Eur J Med Chem
2016, 124, 1069-1080)% Frirste] F/dstsivt. ﬂfé%*.:lt 29} Ao R o] 87bse 5,6,7,7a-HEZ S| =

ZE O x[3,2-c]FFD-2(41)-L(3) 9 o= AFY WS, wlo]ARI FAL ShollA] DIF F<) EDC, HOBt %
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¥ 1

Hsp90a(FP  HI975  MDA-MB-231
(ICs0; nM) (Glso; HM) (Glse; M)

Oxo-DPide (1) 73.7 20.7 358

Compound

FITC-3%A] Atiurle] 2l o] &3t 3 &3 4o 23] 3t Hsp90 a ol that Oxo-DPides] 2H A3 213}
Ed W, Oxo-DPides Hsp90a & ATP Z3¥ Fwjue] A A

9 o

=S|
=
k)

N
_O|L
2
e

So7 AVEd(gefitinib) WA BAAZEA #Hd AEFHI975) D 2 SA 5139 A3 (MDA-MB-231) 9]
A Oxo-DPideo] &3t & 2] axE B3t o 23, & 2BE FZxste] By, I3 #H3G B Axe

A5, Oxo-DPidei= H1975 2 MDA-MB-231 Aol thal zbzb 20.7 upM 2 35.8 uMel wi$- =gk & F2

oPFoR B owHel BT RS PAS 1% v, FYA) Bge A4S A AAA YolA oled A
HQl 71%e @A hgAE P o Rolu, o] ¥ wwe] ezt A@uE Aol opd Fe W), uhet
A, Eowde] 4949 Wt AYE 37 19 $74R ostel oty @ Aol

e WMele Fashe S ESel ostel YEhol AW, S8 el ov 2 M ada O e
Mdeziy mEys BE U4 Ee dgd durh & 2] piejol £3H = Ao sjAsooF .
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