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MeO:©/MgBr O
|O HO
° O MeO O
D ——————
H OMe O OMe

THF, -78°C > rt
OMe L

OMe
OMe

3" 4'-dimethoxy-[1,1'-biphenyl]-3-carbaldehyde (1.0 3&)& HEZS|=2FT] 52
3,4~ dimethoxypheny! magnesium bromide (0.5M in THF) (3.0 @&)& HH O] 747}0}313}
202 FAFE F 308 ATt Aq. 2% FEEH FTHTFE dof ¥ BAZ &

F wEAAh o EFES 49 AeEI9E ALge) AsHdA Besr.

F st BT
£qee exs A

MgSO,= AZAIZ

o[o

'H NUR (400 MHz, Chloroform-d) & 7.57 (t, J = 1.8 Hz, 1H), 7.45 (dt, J = 7.7, 1.6 Hz, 1H), 7.37 (t, J
=7.6 Hz, 1H), 7.31 - 7.24 (m, 1H), 7.14 - 7.04 (m, 2H), 6.95 (d, J = 2.0 Hz, 1H), 6.93 - 6.87 (m,
2H), 6.81 (d, J=8.2 Hz, 1H), 5.84 (s, 1H), 3.91 (d, J = 8.7 Hz, 6H), 3.84 (d, J = 2.0 Hz, 6H).

HO © PCC, Celite
_—
O DCM, 0°C > rt
OMe OMe

873 A& (1. & A)ek PCC (2.1 B) & #H7s)
A uf 77}11 Aol & F %ﬂ%% Aglo|ER HEFFE T ether HolFu). 2o
F7I2dES 5 § 49 ZZ2rEagy2 o}

rﬂ
ﬂl3
}0
-
o
ofl
ol
2
=
™
xz O
(m
3
S
S
K
N
N,
rlo
4

o

'H NIR (400 MHz, Chloroform-d) & 7.98 - 7.86 (m, 1H), 7.74 (dt, J = 7.8, 1.4 Hz, 1H), 7.64 (d, J =
7.8 Hz, 1H), 7.56 - 7.43 (m, 2H), 7.40 (dd, J = 8.4, 2.0 Hz, 1H), 7.18 - 7.05 (m, 2H), 6.90 (dd, J =
24.1, 8.3 Hz, 2H), 3.96 - 3.89 (m, 12H).

hPh

o Ho,,
-B\ BH;Me,S

OMe
OMe THF, -10°C

93t 10Ce HEHS|=2FT =of = AE (1.0 D)ol (R)-2-Methyl-CBS-oxazaborolidine (1.0 M in
toluene) (1.02 B3-S H7FeAth. 18]l BHiMesS (3.0 B3)S HH3F 3 WA Huls|FAoh. 308 39

0.05mLe] WEl=EY /5 30l & ¥
2 AZAZ T FEAAT. o] TFRES Ay A2vEOHIE AMEE AeghAd A skt

o

2 heS TR oMHERM ddE f7] T¥Es FEH. NSO,

1H NMR (400 MHz, Chloroform-d) & 7.57 (t, J= 1.8 Hz, 1H), 7.44 (dt, J=7.7, 1.5 Hz, 1), 7.37 (t, J
= 7.6 Hz, 1), 7.32 - 7.22 (m, 1H), 7.16 - 7.04 (m, 2H), 6.98 - 6.86 (m, 3H), 6.80 (d, J = 8.2 Hz,
1H), 5.83 (s, 1H), 3.90 (d, J = 8.8 Hz, 6H), 3.83 (d, J = 2.3 Hz, 6H).

AN -2, R-(3",4'-HASA ~[1,1'-sho] 99 ]-3-2)(3,4-T W= Al A D)l ek2 o] &4 (HYL-NM-058)
WL-NI-0573) & whom ALy gelstel s et

0 1O
5

OMe
OMe
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'H NMR (400 MHz, Chloroform-d) & 7.57 (t, J = 1.8 Hz, 1H), 7.49 - 7.42 (m, 1H), 7.37 (t, J = 7.6 Hz,
1), 7.33 - 7.23 (m, 1H), 7.14 - 7.06 (m, 2H), 6.97 - 6.85 (m, 3H), 6.81 (d, J = 8.2 Hz, 1H), 5.84 (s,
1H), 3.91 (d, J = 8.7 Hz, 6H), 3.84 (d, J= 1.8 Hz, 6H).

AA 2. 3'-(3,4-t W EAMRA)-3,4-THEA] -1,1'-H}o]sld  (HYL-NM-025)

o L @
O PdIC, H, G
O OMe Mo, rt O oMe
eOH,
o OMe OMe OMe

OMe OMe
7] AAd 19] FFHE(1.0 BF) S wEEe] 52 % Pd/C (10 wth) (0.1 B S T4 X3d el 24
b ATk, AEgkel AetelER AHE e § Ropxl f7] ERES $FAA dd IEntE ey

Y

2 AHgs) AelshaoA Felsl.

'H NUR (300 MHz, Chloroform-d) & 7.44 - 7.28 (m, 3H), 7.09 (ddd, J = 11.8, 5.4, 2.3 Hz, 3H), 6.91 (d,
J=18.2Hz, 1H), 6.83 - 6.71 (m, 3H), 3.98 (s, 2H), 3.91 (d, J = 6.8 Hz, 6H), 3.83 (d, J = 5.9 Hz,
6H) .

AN 3. (3',4'-THEA] -[1,1'-H}lo| | d]-3-9)(3,4-T| W E Ao d ) &+ (HYL-NM-031)

(HO)ZB\[:[OMe
OMe 0 O
Pd(PPh,),, K,CO,
o _— H
Br OMe

=2
H THF/H,0 = 2/1 OMe
rt>60°C

Boronic acid (2.0 &), K05 (3.0 F=)3} Pd(PPhs), (0.01 F&)o] Folgle THF/HLO = 2/1 EFHE] 3-
Bromobenzaldehyde (1.0 B%)& H7ISIAtE. 60TColA 5A1ZHESE Ao & E3ES ol EL od=z 344
71 & Ag. 93 SRFEIH ES Yol ¥es TEAZ T oMAEA dER FEI F NgSO,E HAEAFT. ZE

M
2 ¥HA F AY A2rhEINE ALgse] QAo Bestar.

M90:©/MgBr O
|e HO
° MeO O
—_—
H

‘OMe o O
THF, -78°C > rt
OMe ome  OMe

OMe

-

2 Az ¥ #7]

of

OMe

3',4'-dimethoxy-[1,1'-biphenyl]-3-carbaldehyde (1.0 B&)S HEZS|=ZFTo] =2 F g3} 78T

w

3,4~ dimethoxyphenyl magnesium bromide (0.5 M in THF) ( 3

Aoz FoFE £ 3085 Adsth. Ag. A3t SR THRTE 2o WS TEAIZ F NgSo,E 7
0 F wHALY. o THBS AW A=dEINN S A8 AsAdA Euac

1H NMR (400 MHz, Chloroform-d) & 7.57 (t, J= 1.8 Hz, 1H), 7.45 (dt, J=7.7, 1.6 Hz, 1H), 7.37 (t, J
=76 Hz, 1H), 7.31 - 7.24 (m, 1H), 7.14 - 7.04 (m, 2H), 6.95 (d, J = 2.0 Hz, 1H), 6.93 - 6.87 (m,
20), 6.81 (d, J=8.2 Hz, 1H), 5.84 (s, 1H), 3.91 (d, J=8.7 Hz, 6H), 3.84 (d, J= 2.0 Hz, 6H).

HO O O PCC, Celite
_—
O OMe  pCM,0°C > rt
OMe OMe

OMe

0C YE22gke] elx

Atk Aol o wg @

P )




[0101]

[0102]

[0103]

[0104]
[0105]

[0106]

[0107]

[0108]

[0109]
[0110]

[0111]

[0112]

[0113]

ZIHSd 10-2019-0136439

FHEA T A ARckETR R AN Besar.

o

T71 EE

1H NMR (400 MHz, Chloroform-d) & 7.98 - 7.86 (m, 1H), 7.74 (dt, J = 7.8, 1.4 Hz, 1H), 7.64 (d, J =
7.8 Hz, 1M), 7.56 - 7.43 (m, 2H), 7.40 (dd, J = 8.4, 2.0 Hz, 1H), 7.18 - 7.05 (m, 2H), 6.90 (dd, J =
24.1, 8.3 Hz, 2H), 3.96 - 3.89 (m, 12H).

=]

AAlel 1, 1-1, 1-2, 2 3 34 Az & 2o sl 2= vs % 19 goE wkeh g

[E 1]
HAIG Ao 1=
1 1-1
1-2 2

AAle] 4. NDPK ¢ &4 53 &2

5 ng9] AZ3F Nm23-H1S F2olA 1 & 5 uM ADP 2 AFHEA (Al 1 WA 3)7} 7 NDPK 4] &
)

B 5o RS
o (20 mM HEPES, 3 mM MgCl,)olA wiekslgla, A3 7%k NDPK 248 Fdsgtt. T2 olAl A4 e

il

(protease inhibitor cocktail)¥} NDPK 4] €+ (NDPK assay buffer)o @ £3|A]71 5 000K MDA-MB-231 A
Fo|A P AE LIHES 4Tl 10 ¥ ok 8,000 rpmeZ AAEZsTE. 40 ple RAES A=A
St 5 B3F wiFsk oS-, 50 pM UDPE F7Fste] NDPKeF wHEA| AT, ATP AHl= ATP 24 7]E (Molecular
probe, USA)oll <3l 7} AT},

O A%E 7 24 YET.

[3E 2]

QF
7}s

1 2.8
2 1.4
3 1

FEEo] % NDPK &4 T3 (Nm23-H1e] digh &4 F7hH S vede s

b

9l Q= wkep o], AAd

AAe 5. Glucose Starvation FZA dtolA AAE AFE & QA (AAT AEZSAFE =A(Cell

proliferation assay))

MDA-MB-231 M3Zo| th3}led Glucose Starvation “g3toll A & Wi o] 33ESS AHEste] JAE AlE a3E &
ST A=
xCELLigence RTCA SP(ACEA Bioscience)Z ©o]&3le] AAZtow AXE F2 2 AHE TS FH3T. RICA
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plated] cell culture media 50 plE Yil backgroundE 72 H, MDA-MB-231 A|XE 7.5x10 cells/wel |2
kel ARAsIATh. 24417 Aol glucose’t AAY §li= F FFO EMEM-CM #ix|el] AAld] StgHEES (A4
10 B024, Al 2: B025)S 747t s|Alste] Aleqlth. Alx 522 xCELLigence RICAZ o]&3&lo] & 72
AZHESE 15% HA 02 ZAasitt.

I A%E & 19 YERRATE.

T 1A s = ule) o] 2 ddgo] mE 3gEe] AHule dAMAES Stavation ZZCNA & AEe] A4S
A GATS HAFEAL. o] dAES B4 A A2 Glucose starvation 27 dlollA E wyo] w2
sigtEo] oF Al Atdo] -8 a3} &S yERT.

AAe 6. GAFTANA vlEZ=2 o} A3 A} & (44 4H]E (Oxygen consumption rate, OCR) 54)

=
%4

MDA-MB231 A|3Zo] Ak AH|-&L XFp Seahorse Bioscience Extracellular Flux Analyzer(Agilent)E& o] 835}

=381k, H4817] 815 Mol WDA-MB231 AIEE Seahorse cell plate ol 2x10° cells/wel |2 HFahiL 244]
ok mFE Ao ARSI, BAel 9 XF 24 AE= 4 mll L-glutamine (Sigma-Aldrich), 1 mi
sodium pyruvate(Sigma-Aldrich)”7} ¥3¢t=3 pH 7.42 RAHE ¥4 medium (XF Base Medium, Seahorse
Bioscience)ollX] 37T, °F 60 & &<t HHZ 35T, A o] o|FolAE F< FFE FFEE (HAA
1)(2.5, 5, 10 uM), oligomycin (1 uM, ATP synthesis inhibitor), FCCP (0.5 uM, mitochondrial
uncoupler), rotenone/antimycin A (0.5 uM, mitochondrial ETC inhibitor)7} Z+Zt A= FU = AT},

T A%E = 2o e E 2 o4 HelHi uiel o] B wue] M2 e A ¥ oEhow
MEFEole] Aasn & ASAlE Aow @ H9i o Fa METZSo) oA avE shelsdr).

ri v

3t Transmembrane potential Mitochondria®] =40l gradient FA L Ao gHn K Wy ulE 33 &E
el 9gk G EAA ] vEZE=o} A3 aiE &Sl

TAAH o2, nEFZ=g ol Transmembrane potential < Tetramethylrhodamine (TMRM, invitrogen) staining
F cell 9 Fluorescence-activated cell sorting (FACS) < %3] EA33tt. FAH o=, MDA-MB-231
300,000 cell & 60 mm dish ©l seeding & Z} %2 k& 16 A|ZF A3 TMRM 100 nM & HBSS Z3}ol A
30 & AAsEkSith. HBSS &= 3W AlA § Trypsin A& dto] AEE ROR FACS & #A3H3th

I A3 T 3o YeRI.

T 394 FelE & upe} o], 2 o] whE sEEe AHYe FE oFEH S = Transmembrane potential
Mitochondria®] 4°24:0]<% gradient A4S AT B0, £ B m 33hEo] AXgA HEZEE o}
Asl aRE UeEidS EJsglt. olE T3 2 Wigo] wE 33Ee] dAMEe HEZEEolE ATz
GAE AR S TS 213,

AA 7. 33+ & Spheroid BAGA ] 3¢t 3 Q1

3D Tumor spheroid E@oA E wyo] 3JIE Foo wE I Az adE st 3D Tumor
spheroid FRANAE FAE WE G o] fA &7 dol 49 2E-s 213519 3G FA &
e 7.

o

&

TA Ao MDA-MB-321 A¥E 7.5 K, 2.5% Matrlgel (BD Biosciences) %7 3ol Ultra low attachement
(ULA) 96 well plate (Perkin Elmer) oA 3D #]<¥38}9ith. 3D spheroid A4l 54 3o 2 wrue] w& A4
1(#24)9 3T =S vx o&EH o 14U Ay F GAE A A 532 s,

A7) AE &= 4o JERAATE
&= 4ol M FRlE = mie} o], E gl

= 5= 3
AN 8. HFegA HLo mE JAX AHE A &2

Triple negative breast cancer ¢ 3}3F@W A= o3l &= paclitaxel (PTX) I 34 Ay ¥ a3}
£ #gelstr] Yste], Al 73 5AFSHAl 3D Tumor spheroid ERoA HE Ao wE g5 213},

22Xl 19 3}8E A2+ 3D Tumor spheroid EdoA <o A3
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FAHo @, MDA-MB-321 ME 7.5 K, 2.5% Matrigel  (BD Biosciences) %71 3ol Ultra low attachement
(ULA) 96 well plate (Perkin Elmer) o4 3D wl&}3ith. 3D spheroid A4 5Y Fof & Lo wpE A Ao
1(B024) 9] 3928 wFegdy 3 v oFHor 149 Ae F GAE 4% JA axs s

o AAE E 5 el

oA Selm who} ol ANl 19 HE(B02)IF AFelehde] Bg Foln L FRANE AE 4
4o 270 JAFE B,

Nl-n
a1

A7) AAES T £ oW, & 2o wE At vloldld fEA SEEES NDPK E4E FIAA ¢
Aol = M-S AAStHME, Glucose deprivation Z7iolA wEZ=glole] A
OﬁOhJMﬂA A A= As

E#EI%J “}4QQ AlE

depletion ¥} cancer cell death &
ol HEAAE e FRA $4
g 3 s 5, @ 2ol o = Aol oAl R AR oAl T4 BAE e
of YA L P BEARA 5T oY D A8 GdE vhehac,

olfor B oty g 54 FEE dAs] ZlEsiglenl, @AY B4 x2S T A Al leiA, o]
gk FAA Ve A v s HAA] FEY Holm, o] o E W WMYTt A= Zlo] ofd H
Wush Aot} whaby ¥ el A WMl ARE ATPEH ARG SR ool Aojdria &
Aotk
=y
=97

0 pM
125 pM
2.5 uM-
5pM
10 uM

T

SERERRRREARRVENR)
17 1|||nn:; LLEITERY

00 10 220 30 440 550 850 70
Time (in Hour)

RTCA ceII prollferatlon assay, BO25

0 pM :
125uM....
2.5 uM

5. UM

Cell Index

00 "o 20 330 440 550 66.0 o
Time (in Houry
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Combination w/Paclitaxcel

Wgo24 0 uM
MEQ24 6.25 UM
how

PTXO PTX25 P™X10 PTX 25
nM nM nM
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