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Compounds from Antrodia camphorata, method for preparing the same and use
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The invention relates to bioactive compounds purified from mycelium of
Antrodia camphorata and the manufacturing method thereof; and a method for
treatment of cancers and angiogenesis-related disease by administrating an
effective amount of the said compounds, wherein the cancers is liver cancer,
brain cancer, prostate cancer, breast cancer, colorectal cancer, or melanoma. The

anticancer effect of the compounds is enhanced by modification of substituent.
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Compounds from Antrodia camphorata, method for preparing the same and use
thereof
[Hetiresis]
[0001] AREHHGRNEFEE LAY - BT ERER
2 > FrAlfe L&Y el A ISR 4 DU R M B4k - DUES AR
TEZRUR -
G|
[0002)  4-t&=(Antrodia camphorata » [R5e#4 Fs Antrodia
cinnamomea)—TEEF A N8R (Cinnamomum kanchirai Hayata, Lauraceae) 122
BEANVEER - hEEFMRNAEAEY - foERQRREL  BYER
SFIVEEEE - RN BT ENREETS - RREINE H USRS 5T R
MR - RREEASEREEE  EREA5 B4 EEEEE  Eit
SEAST AR Z AR R AHRE 2 2 28 ef al 2014 PNAS ~ Lin et
41, 2011 ] Agr Food Chem) » REBISIA-HE Y BBFTR R RE A 5 — 35
o ©
(0003 A@ZNESBEMEHEYETHRBERR G2y
THIZHENU NG THI6EHE - HPSEELIR (AR RR BT R AE » EDERE
&RERERELS-B-D-EEEQ3- B-D-glucan)Z Fi5y » 4-H&% i35
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HEERZERFEAR  SEEIME £ (Yang e al 2009 1
Ethnopharmacol ~ Cheng et al. 2005 Life Sci) ~ #I#(% % Meng ef al, 2012
Nutrition) ~ FH 81525 K & IHIE] B Lin er aZ 2010 Immunology) ~ HI&IBHE
BT % Jm & (Lee et al. 2002 FEMS Microbiol Lett) ~ IS 4HBE4A £ Liu ef 2l
2004 Toxicol Appl Pharmacol * Lee et al. 2014 Food Funct)% ; 5B 4127 Eifi
(antrodan) » —4-1& Z 2K HY 7 f# 2 H (glycoprotein ~ protein-bound
polysaccharide) » B # 2 EEIEEAITI(Ker ef al. 2014 PLoS ONE -
TW500628 ~ US 7763723) -

[0004]  JE41 » =HESE(Triterpenoids) 7 s F EEREE (L&

Y MRS SRR S EAE - B HAChemg ef Al R LIE AT
(ergostane R Z STEHTAA=5LEY * antcins A-C(Chemg ef al 1995 J Nat
Prod) » AR S5 4ER R =m5{LE © antcins B-F » methyl antcinate G »
methyl antcinate H(Cherng ef a/ 1996 Phytochemistry) ; 2 8 8-H a4 % =5k
EEVEHESREBE 2 BRI AR AR £ (Wu e al 2010 T Nat
Prod) ~ #fHISe5%& K fE(Liaw er al 2013 J Nat Prod) ~ JAREFFE ST 3% (Lien et 4l
2014 Molecules) ~ #EHTH 55 (Huang ef al. 2012 Evid Based Complement Altern
Med)Z -

[0005]  SEEEEFIUST1002328 R B 42 4i(h > STEEsE AL
KEFR » BFEDIEE X DR PR ; UST732482H8 RETi b &9 BAH]
HlZ E A LRI - USTBR 3T R —F B SRl > HER
RIS EREAIEE R Z I » USTT4564T48mE F B i 8k S S8 — EiE
ee?) » REE{REMQMIZ Tk - UST99415888 R B4 4y &
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SR 6% FLEBE (dehydrosulphurenic acid)$ 7 ERE4HRE » FERIR MESEHE
B B A HIRIRCER - USTS31027Hm— 0 F B R20%kDar B2 i E O E
ACAl » EEHREREIASGHREEZ BT -

[0006] AR HIBIRERE < BRI (LAY 2 (LRERAFTAE -
Yeh et al # 2B iE N FEZE & 52 (sesquiterpene lactone antrocin) B 1]
JAK2/STAT3HVEHGE BIERE X - HETT 553 4HAH T (apoptosis) (Yeh e al. 2013
Carcinogenesis) ; Yang ef al. ¥R A AR AT HIHHER-2/neui S EE -
IOV ELE (Yang et al 2013 J Ethnopharmacol) : Wang et al Fl| #5827 545
w4 B D(antroquinonol D)FJ EEDNAEFEAL - I H A BFMNFEE 2 B
(Wang et al 2014 J Agric Food Chem) -

[0007] & EATit - 4RZEHERFRBINYE » 1 HEL&E
BHNSEEEARR - HHNESHEETRLEY » DA L&Y
BAVUERRATAE ) - BREESFREZHAEBIEEY > W EAWHE
TR - R A EEE VAT - SRS EEa RS -

[FHAAE]

[0008] A&FERfREt—IEGRRIEY BEHAY) - BE8RANE
ZAEEY) IR ZE/D—TEEEEE PRI B - B - SpiBEEEY o 2k
EYIHEEACOLL ~ AC007-HI ~ AC009-HI ~ BARACO12-H1FT4RRR 2~ BE4H Y
A&z 2/ " FERHE » EFACO1 ~ AC007-H1 ~ AC009-HI ~ BA
B ACO12-HIRV&EREA T -
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AC012-H1

ZILEVMR RS RSB SRS B ECRER R > BEwRE
FEIEFENT T BERTS BT BRI E F E e/ 2B 2 B
& ME/ANERE ~ IET YA -

(0009 K » i RN - e - MFaml ~ SRR - 56
GO~ AR RDER - M EIRMMEAAE  REVEME - BowE -
HOR ~ 2~ BOIEH ~ BiEALHE %ﬁﬁl EERIER -

[0010)  Erf - ZE&EEAH AW RS R RE AR 4 DI BOGHE -

(0011  Hrb - BEEH AR LIERARES « B2 RS ~ O - =
EWRITETBE -

0
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[0012) Hib - ZEEHASY BHAGEREE - A8 BER -5
R~ S WOE - OadE - B

[0013)] AZHHERE—E LAY AN SERE Y BEHEY
TR SRR B S S ERANE LAY LA
ZHTEHACO011 ~ AC007-H1 ~ AC009-HIFIACO12-H1FT4H R AYEE4H & H

ACO11 ~ ACO07-H1 ~ AC009-H1 ~ ACO12-HIAy&EHE=0 T -

ACO11

AC012-H1

[0014] Err - ZEREABEERTFINRGE - FFE - RO - iGE -
E NG4SR R B4 -
[0015] Hi» WEUEEHEAR  SREGEREEETRTE -
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(00161 b . ZEBESYIALEEIROTS - B TEs O - =%
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[0017] ASFHESIREELAY AN R B oY)
AR ZaREE B S aEENEEY | #LEWE
2 B I EACO09FIACOI12FT4HRRAVERAE  E e (s B N T IRs
& RERE - ST - BT EREIEEATER 2 B4 - EHAC009 -
ACO12HY4EHE=A0T

ACO12

[0018] AZEHASHRMt—TE{E &R NS AR E Y BHHAY
WHZE  ZeRBEZ BEHGYEEEFEEREZ/LEY  #Lamk
ACO07 » PGB N HREEE -« SN S ER R B
o EPFACTHIEERA T ¢

AC007

[0019] AR BSR MR LAY AN B R > B &)
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YRR » 32 EREE BEHEE S aRANEZEEY S L4
AC006 » H ez BEGES N B RIS R 2 B4  H
ACO06HISERER AT

AC006
L~

[0020] <80 52 Rt — TR EL AR (L B R BT A
A BRELUN R -

BX 70-230 FLIE 2 BB silica gel) (70-230mesh) BB 44L& & 1: I(whw)iE
FEHE > PA n-Hexane /Z ZB5( Bthyl acetate) BEREE » ﬁf’f%%ﬁﬁ
53 (fraction) F1 ~ F2 88 F3 » BERE5Y I 17-229%% Ethyl acetate ~ 23-
27% Ethyl acetate 5z 28-33% Ethyl acetate » 1 F3 {{¢/2 B4 BF & (retention
time)lIFE 77 B =& F3-1~F3-3 ;

BV F3-1 (6 RIS B0 K — &5 e/ BR(CH:CL/Acetone) BARY IR @ 7
SIBECRREES 50:1 21 20:1 BEEEMHD) » HU40:1-15:1 Z1&EL » b fE
FAIEA MPLC 2B DL n-Hexane / Ethyl acetate (4:1)7) B 4i{LEF]
1E&9 AC006

ik F3-2 DAIEAR MPLC RYRBERE > (i FRRS 8 CIHLCl/ Acetone BEESY
HE(100%:0% to 70%: 30%) > B 95%:5% % 85%:15%EmEL5Y BY, 3 {EEREL
F3-2-1 & F3-2-3

i F3-2-3 E—F rBEa L > (EFHEH nhexane/Acetone(100%:0% to
0%:100%) AR BB FEEAT » BY n-hexane/Acetone=90/10 & 70/30 7 EBES
4B DIFSENM n-hexane/Bthyl acetate(100%:0% to 0%:100%) LIRS B
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JERTHY n-hexane/Ethyl acetate=60/40 J&5 ACO07 ;

F-3-3 DUIEAH MPLC WBBEHE: » (£ ENE CHCl/Acetone (100%:0%
t0 0%:100%) HEEHHE8E - BL 90%:10% to 70%:30%53 %, 5 {H e
F3-3-1 & F3-3-5; & F-3-3-5(CH:.Cl/Acetone=73/27 BB ER)—25 4 8k
4ifb - {E B n-hexane/Acetone(95%:5% to 50%:50%) AR BG4k
X 85%:15% to 70%:30% 2 EEELSEHTFYBR 5 {EEEEE F3-3-5-1 & F3-3-5-
53

HV F3-3-5-1(n-hexane/Acetone=90/10-80/20)#—35 PA#¥ikE MPLC C-18 &
TESTHESR(E - RBEIHE DL 1% B BE 7K AR/ Methanol= 35%/65% 2 20%/80%
FoRRIE > B 28%0/72%-22%178 % e B HE— - F RS B4H n-
hexane/Ethy] acetate=80%:20%Z 50%:50% ARV IBEFEEHT » A n-
hexane/Ethyl acetate=75%:25%-65%:35%15-&] AC012 ;

HY F3-3-5-3 DA#iAH MPLC C-18 W BB M B4t L - MR 1%
7K AR Methanol= 25/75 EREEDL 15 BF/ISEREHEE » B
ACO09 K+ 7 IE B (I BRBERT 130-170 43$8)iE—b4iL - EFfE 84T
CH:CL/Ethyl acetate BA silica gel #5E HHE(90%:0% to 0%:100%)E &
#T > 7t CH:CL/Ethyl acetate=80%/20%- 60%/40%5%] AC00 ;

X F3-3-5-4(n-hexane/Acetone=76/24) LA #H HPLC C-18 WA 4y B4t
b BEIMHER 1%FB/KAER Methanol =25%:75% SREREHHE » 44k
EYI R ACOLL

Hrp#Z AC006 ~ AC007 ~ AC009 ~ ACO11 ~ ACO12 BIEAYREM L
=xZE

Eet AC006 ~ AC007 ~ AC009 ~ ACO11 ~ ACO12 Bu&EHE=an T
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RZEVILAEEAR HPLC BUR: C18 EEUEE 4L » DIFRES/FA S8R+
PERBIE 75:25 FRBEMHR » H15 C4 BISEMAREZT4Y) -

MG |
[0022])
— BRI R ACO1 26 M B 5 AL HIRE ST 5 23 BIFAEPCATRE %
FILACAZERI4E ~ (B)AC012 0.1pg/ml ~ (C)ACO12 0.3pg/ml ~ (D)ACO12

lug/ml

[EHETR]

(0023)  SAS95E  FL B i e ROV - IS
o W RRATES A E R T IS - AR T
EHOSCHE DI FLURETY - B BRI | ABRE LA
PR - BIES AT - AR 2 A SR E SR - TIIERT
BIRTER S i -

(0024)  i53Fs V368 s T FIRSERE ) DR R GTRIES -
# B SEBE TS T L R AR
IR A T 2 B AR R 3%

[0025] i3 T 48R AT | (TR S S0V B L g
AR SR - R BIEE R -

[0026]  ZBHRSRAE > (LAY AV A TR A S 4
SRR AR - AR (E S YRE Y - 1

10
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/D58 F RS Y B (vehicle) - B — BT AGIEAY I BIE - Kb
SRR %90 - T~ BOTHE - IR - e - e - 4
CIVBRE ~ FEE L R S Lo A S I -

[0027) sk (%S EATHS A, AA— RS EEER T
WSy ¢ R BLCH OB SRR - RSB R - e -
BEATH ~ R SR - BRI - R - REEME - RIS
PR S -

[0028)  ROMAHEWT » INFTIRHE R HRII— SR SR DL B4
SR SRR R - B - RS -

(0029 fiish " 5882 AT Y IRIVA | AUEERIRE - BA
Rt - S ~ S0 < B - FRRRRI - TEATH - RN - BB - 5
)« SEDEVLE - BB - FORE - FORE - SRRSO - RE
REBIE D% -

[0030] {i5:E TR, (IR — ERSUREBERY - 5V
2 BRI ES R TORE  ERT % HURSHR e
fls B R BB RSB ron-Dyrogenic)

(00311 465 A | (ST ~ HTRNT S
B EIE - BRI RER - ARUFBRITER B R
ETHEE - BRI AR TR TS RET S | S e
B ~ SPRPSAEVIEIEN - B5I R encapsulating matri): 415 - EEAAS:
%% -

I LA 5

HEES
%I,

I

-

ll

ll

11
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(0032) A= oae S BE B 4488 DUIE O (n-hexane) B ZE B (reflux)
2R BRI-NE  HREER SOt Rn-hexaneFEUA 5 BL70-2307L5H
Z B silica gel) (70-230mesh)BAEE 44 RS BB 1: 1(w/wIE TS &R » Blo-Hexane /
LB ZB( Ethyl acetate) BB - M Y157 BLS3 E (fraction) F1 ~ F2BEF3 »
BRE 73 A Fs17-22%% Ethyl acetate ~ 23-27% Ethyl acetate 5228-33% Bthyl
acetate > JEFF3IE BY HF R (retention time)BE 435 = (H BRESF3-1~F3-3 -

[0033]  EVF3-1{E PR BIHE Ry — 8 A5/ PIRI(CHCl/Acetone) BUBS E:
BT B (R E 50: 12120: BB HR) - HN40:1-15:1 7 [EES » #E—3F{F
FH IEAHHPLC(Medium pressure liquid chromatography)¥ #4545 4% Bln-Hexane /
Ethyl acetate (4:1)77BE&1{LE EMEEHIACO06

[0034] &F3-2LATEAEMPLC(Medium pressure liquid chromatogfaphy)ﬁ?
BB - (EREIACHCL Acetonel8E 53 HE(100%:0% to 70%: 30%) » BY
95%:5% 2 85%: 15%EE EL /3 BRI MEE S 5 HFF3-2-3is—35 3t - (7% ED
Hn-hexane/Acetone(100%:0% to 0%:100%) SARY BEAEFEfEHT > Bl
hexane/Acetone=90/10270/30 & E 44 45 LIS EhAH n-hexane/Ethyl
acetate(100%:0% to 0%:100%) LAY BT @ #THA n-hexane/Ethyl acetate=60/40%E
FAC007 -

[0035] F-3-3LAEAEMPLC WRVEH - (R EAHCH.ClL/Acctone
(100%:0% to 0%:100%) R HE5T#E > BX90%:10% to 70%:30%53 K5 (EE
B © F-3-3-5(CH:Clo/Acetone=T32 TR & ES) e — 25y B dtif L - 55 FARE Bh#En-
hexane/Acetone(95%:5% to 50%:50%) LARY BB FEEL85%:15% to 70%:30% 2 &

EGJ@ i oy e STE R ES 5 HUF3-3-5-1(n-hexane/Acetone=90/10-80/20)#E—2E L3

12
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MIMPLC C-18% Bl E - T2 EMH DU %R % /K5 7/ Methanol= 35%/65% %
20%/80% Fs T » EN28%/72%6-22%/ T8 %K & Bt ife— 7 {5 F #5 Bfytfin-
hexane/Ethyl acetate=80%:20% 2 50%: 50% M AT BB EFEEHT » F n-hexane/Ethyl
acetate=75%:25%-65%:35%%F]AC012

[0036] EHYEF3-3-5-3LLi¥AH(reverse phase) MPLC C-18RY RS FE 4 B4l
b > TEEIHE Fo 1% BE7K B W /Methanol= 25/75 RS (isocratic) BA15SZ T4
ST © BUSLACO09 Ry £ 7 B B (= B R E] 130- 1707 88 e — 2 4k
{5 FI R B MHCH.CLo/Ethyl acetateMsilica gel B HHE(90%:0% to 0%:100% )&
M@ > FRCHCl/Ethyl acetate=80%/20%- 60%/40%5-E]AC0O09 -

(00371 EWF3-137BA34H MPLC C-18WBER S EE4dL - BB R
19 FH B& 7K & /Methanol= 25%/75% Fs T4 BIME S 16 A E2 » SLEYRAC-
05-01 °

[0038)  EWF3-3-5-4(n-hexane/Acetone=76/24) DL AHHPLC C-18W IR
M EESAE - B BIE R 1% R ERZK 78 /Methanol =25%:75% SEREEMHE > 46
{EEYI K ACO11 -

(00391 ErEZZEEMIAC06 ~ ACOOT ~ ACO09 ~ ACO11 ~ ACO12 B
REEZ AR EEEZALEY -

B2 FEZAEEW 2 LE&EE ST

[0040] mte L2 ALEY) » DGR AR 28 &

A 1D/2D NMRI KBRS - ZLaVEEIMERO TR

HhF12.1

13
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AC006
[0041] EIMS, m/z 471.2701 [M+Na]+; 'H NMR (400 MHz, CD;0D)

§5.77 (1H, d, ] = 3.2 Hz, H-4), 5.18 (1H, t, ] = 5.6 Hz, H-12), 5.16 (1H, t, ] =
6.4 Hz, H-8), 5.11 (1H, dt, J = 1.6, 8.8 Hz, H-16), 4.43 (1H, q, ]=6.8, H-15),
4.00 3H, s, H-24), 3.62 (3H, s, H-23), 2.53 (1H, m, H-6), 2.29 (1H, m, H-7a),
2.24 (2H, m, H-14), 2.11 (2H, m, H-11), 2.10 (3H, s, -OAc), 2.08 (1H, m, H-
10a), 2.02 (1H, m, H-7b), 1.94 (1H, m, H-10b), 1.92 (1H, m, H-5), 1.71 (3H, d, J
= 1.2 Hz, H-18), 1.66 (3H, d, J = 1.2 Hz, H-19), 1.64 (3H, s, H-20), 1.58 (3H, s,
H-21), 1.18 (3H, d, J = 6.8 Hz, H-22); *C NMR (100 MHz, CD;0D) § 199.2 (s,
C-1), 171.6 (s, - COCH;), 160.7 (s, C-3), 138.9 (s, C-2), 138.8 (s, C-9), 134.9 (s,
C-17), 132.9 (s, C-13), 129.6 (d, C-16), 128.4 (d, C-12), 122.2 (d, C-8), 70.4 (d,
C-4), 68.1 (d, C-15), 61.2 (q, C-23), 60.4 (q, C-24), 49.2 (t, C-14), 44.4 (d, C-5),
42.6 (d, C-6), 40.9 (t, C-10), 28.1 (t, C-7), 27.6 (t, C-11), 26.1 (q, C-18), 21.0 (g,

- COCHg), 18.5 (g, C-19), 16.8 (g, C-20), 16.5 (g, C-21), 13.3 (g, C-22).
Ehf512.2

ACO007
[0042] EIMS, m/z 471.2690 [M+Na]+; 1H NMR (400 MHz, CD30D)

14
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5 5.76 (1H, d, J = 3.1 Hz, H-4), 5.57 (1H, m, H-16), 5.55 (1H, m, H-15), 5.16
(1H,t,J = 7.3 Hz, H-12), 5.15 (1H, t, ] = 7.1 Hz, H-8), 3.99 (3H, s, H-24), 3.61
(3H, s, H-23), 2.52 (1H, m, H-6), 2.27 (1H, m, H-7a), 2.11 (2H, m, H-11), 2.10
(3H, s, -OAc), 2.02 (1H, m, H-7b), 2.00 (2H, m, H-10), 1.93 (1H, m, H-5), 1.59
(3H, s, H-20), 1.58 (2H, d, J = 8.0 Hz, H-14), 1.57 (3H, s, H-21), 1.25 (3H, s, H-
19), 1.25 (3H, s, H-18), 1.17 (3H, d, J = 7.0 Hz, H-22); 13C NMR (100 MHz,
CD30D) § 199.1 (s, C-1), 171.4 (s, - COCH3), 160.6 (s, C-3), 140.5 (d, C-16),
138.9 (s, C-2), 138.7 (s, C-9), 135.1 (s, C-13), 126.2 (d, C-15), 126.1 (d, C-12),
122.1 (d, C-8), 71.1 (s, C-17), 70.3 (d, C-4), 61.1 (q, C-23), 60.2 (q, C-24), 44.2
(d, C-5), 43.5 (t, C-14), 42.5 (d, C-6), 40.8 (t, C-10), 30.0 (g, C-18), 30.0 (q, C-
19), 28.0 (t, C-7), 27.5 (t, C-11), 20.8 (q, - COCH3), 16.3 (g, C-21), 16.1 (q, C-

20), 13.1 (g, C-22).
EhiF2.3

ACO009
[0043] EIMS, m/z 471.26498 [M+Nal]+; 1H NMR (400 MHz,

CD30D) 6 5.77 (1H, d, ] =3.2 Hz, H-4), 5.39 (1H, td, J = 7.2, 1.2 Hz, H-16),
5.16 (1H, td, J = 7.2, 0.8 Hz, H-12), 5.16 (11, td, J = 7.2, 0.8 Hz, H-8), 4.00
(3H, 5, H-23), 3.91 (2H, s, H-18), 3.62 (3H, s, H-24), 2.53 (1H, m, H-6), 2.28
(1H, m, H-7a), 2.14 2H, m, H-11), 2.14 (2H, m, H-15), 2.10 (3H, s, -OAc), 2.04

(1H, m, H-7b), 2.03 (2H, m, H-10), 2.03 (2H, m, H-14), 1.92 (1H, m, H-5), 1.64

15
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(3H, s, H-19), 1.62 (3H, s, H-20), 1.58 (3H, s, H-21), 1.18 (3H, d, J = 7.2 Hz, H-
22); 13C NMR (100 MHz, CD30D) § 199.2 (s, C-1), 171.6 (s, - COCH3), 160.8
(s, C-3), 138.9 (s, C-2), 138.8 (s, C-9), 136.0 (s, C-13), 136.0 (s, C-17), 126.7 (4,
C-16), 125.7 (d, C-12), 122.2 (d, C-8), 70.5 (d, C-4), 69.1 (¢, C-18), 61.3 (¢, C-
24), 60.4 (q, C-23), 4.4 (d, C-5), 42.6 (d, C-6), 41.0 (t, C-10), 40.7 (t, C-14),

28.1 (t, C-7), 27.6 (¢, C-16), 27.5 (t, C-11), 21.0 (g, - COCH3), 16.5 (q, C-21),

16.3 (q, C-20), 13.9 (g, C-19), 13.1 (g, C-22).
Ehi512.4

ACO12
[0044] EIMS, m/z 473.2846 [M+Na]+; 1H NMR (400 MHz, CD30D)

§5.77 (1H, d, J = 3.2 Hz, H-4), 5.16 (1H, t, J = 7.6 Hz, H-8), 5.13 (1H, t, J = 7.2
Hz, H-12), 4.00 (3H, s, H-24), 3.62 (3H, s, H-23), 3.38 (1H, d, J = 10.2 Hz, H-
18a), 3.31 (1H, d, J = 5.6 Hz, H-18b), 2.53 (1H, m, H-6), 2.26 (1H, m, H-7a),
2.13 (2H, m, H-11), 2.10 (3H, s, -OAc), 2.04 (1H, m, H-7b), 2.00 (2H, m, H-10),
1.96 (2H, m, H-14), 1.93 (1H, m, H-5), 1.60 (3H, s, H-20), 1.58 (3H, s, H-21),
1.56 (1H, m, H-17), 1.36 (2H, m, H-15), 1.06 (2H, m, H-16), 1.06 (3H, d, J =
4.8 Hz, H-22), 0.90 (3H, d, J = 6.8 Hz, H-19); 13C NMR (100 MHz, CD30D) 5
198.9 (s, C-1), 171.3 (s, - COCH3), 160.5 (s, C-3), 138.7 (s, C-9), 138.6 (s, C-2),
1362 (s, C-13), 125.3 (d, C-12), 122.0 (d, C-8), 70.3 (d, C-4), 68.4 (t, C-18),

61.1 (q, C-23), 60.2 (q, C-24), 44.2 (d, C-5), 42.5 (d, C-6), 41.0 (t, C-14), 40.9
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(t, C-10), 36.8 (d, C-17), 34.0 (t, C-16), 28.0 (t, C-7), 27.4 (t, C-11), 26.5 (t, C-

15), 20.9 (g, - COCH3), 17.2 (g, C-19), 16.4 (g, C-21), 16.0 (q, C-20), 13.2 (q,

C-22).
EhEH12.5

ACO11
[0045] EIMS, m/z 475.2553 [M+Nal+; 1H NMR (400 MHz, CD30D)

85.81 (1H, d, J = 3.2 Hz, H-4), 5.57 (1H, m, H-16), 5.55 (1H, m, H-15), 5.15
(1H,t, ] = 6.8 Hz, H-12), 5.12 (1H, t, ] = 7.2 Hz, H-8), 3.99 (3H, s, H-23), 3.62
(3H, s, H-22), 2.66 (1H, d, J = 5.2 Hz, H-14), 2.38 (2H, m, H-6), 2.09 (3H, s, -
OAc), 2.05 (2H, m, H-11), 2.03 (1H, m, H-7a), 2.01 (2H, m, H-10), 1.99 (1H, m,
H-7b), 1.92 (1H, m, H-5), 1.58 (3H, s, H-20), 1.58 (3H, s, H-21), 1.25 (3H, s, H-
19), 1.25 (3H, s, H-18); 13C NMR (100 MHz, CD30D) & 197.1 (s, C-1), 171.6
(s, - COCH3), 161.8 (s, C-3), 140.5 (d, C-15), 139.5 (s, C-2), 135.2 (s, C-13),
126.2 (d, C-16), 126.0 (d, C-12), 122.2 (d, C-8), 121.9 (s, C-9), 71.1 (s, C-17),
71.1 (d, C-4), 61.1 (g, C-22), 60.0 (g, C-23), 43.5 (t, C-14), 40.8 (¢, C-10), 39.2

(t, C-6), 38.3(d, C-5), 30.1 (t, C-7), 30.0 (g, C-18), 30.0 (g, C-19), 27.5 (t, C-11),

20.7 (g, - COCH3), 16.3 (q, C-21), 16.2 (g, C-20).
Ef12.6
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AC-05-01
[0046] EIMS, m/z 385.2379 [M+Na]"; 1H NMR (400 MHz, CD30D)

85.25 (1H, t,J = 4.3 Hz, H-12), 5.20 (1H, t, J = 4.8 Hz, H-8), 4.69 (1H, m, H-
15),4.16 (1H, q, J = 4.1 Hz, H-4), 2.73 (1H, m, H-17), 2.36 (14, m , H-14a),
231 (1H, m, H-6), 2.29 (1H, m, H-7a), 2.27 (2H, m, H-3), 2.23 (1H, m, H-14b),
2.19 (1H, m, H-16a), 2.16 (2H, m, H-11), 2.08 (2H, m, H-10), 2.02 (1H, m, H-
7b), 1.98 (1H, m, H-16b), 1.88 (2H, m, H-2), 1.67 (3H, s, H-20), 1.65 (3H, s, H-
21), 1.41 (1H, m, H-5), 1.23 (3H, d, J = 4.9 Hz, H-19), 1.06 (3H, d, J= 4.3 Hz,
H-22); 13C NMR (100 MHz, CD30D) 8 213.8 (s, C-1), 182.7 (s, H-18), 137.9
(s, C-9), 131.8 (s, C-13), 129.3 (d, C-12), 122.7 (d, C-8), 78.8 (d, C-15), 76.2 (d,
C-4), 48.6 (d, C-6), 48.2 (d, C-5), 46.0 (t, C-14), 40.6 (t, C-10), 36.6 (t, C-3),
35.7 (t, C-16), 35.1 (d, C-17), 32.9 (t, C-7), 29.6 (t, C-2), 27.5 (t, C-11), 16.5 (q,
C-20), 16.3 (g, C-21), 16.0 (q, C-19), 11.8 (g, C-22).
BEHIBI3 AR LAk R

[0047] B L& BLBEERE - BHCIMRCIZE
RESET KBRS § EERESOE Y B R4S COM LS » b
HUET + S E I EEOE > B A CALUSER AL A B A CALL — A
(dimethoxy)BUft3 » LIHMET © KR ASEMa T

[0048] ACO12BL1EEE & FF4E A $7(Sodium methoxide) DKz SE7K FH

BE{E R S BIET /KB FE » 7K AR HAFE DATLC(thin layer chromatography)iEfT

k]

BOHl > HEI5EE MBS BB M2 A0SR RS (amberlite) PRI JE - B
amberlite R AR R T E T HEY -
[0049]) &% hisi A FH IEAE S SR TR AR ST » 43 Bt s (e

18
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FIR5HE - Dlhexane/ethyl acetate /% BIAE » LA hexane:ethyl acetate=4:1
ZE1:1 > PR ARDTLCEITEN » ACO12-HIFIACO12-H2 2 SR EMIAITE
hexane:ethyl acetate=1:1HFFHE TR » WERILRYE @ R 2 EY) -

[0050) izt > EE i A O AHPLCHE T R iR A4l - BRE(E
CIS-FH A E R - FEEME U EE:0.1 %54 B 5842 8725 (phosphate
buffered saline)= 75:25 EE—LLBFIHETHER - AC012-H1 2 {2 B0 R (retention
time)4JE31 225578 5 ACO12-H2R30FE 43534 -

(00511  ACO12-H1DARACO12-H2AY LER&EREAN T Froms -

ACO012-H1

23 24
(00521 AHEIHLAEK )75 v e AR A Eef A AR > A

&% -

[0053] ERIGKFEY)EBACO0T » ACO0T-H1ESE RS R B36-4343 4%

19
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ACO07-H212 B[] K4 7-53 57 8%

[0054) ZEIR4AR FEY)EAC009 » ACO097-H 1= B HERT 5527-324)
% 1 AC009-H2{E BE R 53540974 -

Bhifl4 FEZ e 2 MHImE H 4 > 3%

[0055) 753U FISRBEAB LR 1 e B matrigel capilary
tube formation assay) > 737 B 4R Z 4 LATRE AL &SRR E S £ 2 oh
R e

(00561 SRBEAER{AIG P K7 HTEBAHAE(EPC, endothelial progenitor cells)
BASx10°4HR/A AL (cell/wel) > BLB BHO6FLESE M » 362 E B AR
/7 (serum free) < SR ELHERAS/NEF - FFE N 10%FBSES R DUN R [E R
ACO12HRE 48/ NI » ACO123BE 73731 %0.1, 0.3, 1, 3, 10 and 30845e/ZF+
(ug/ml) - KpRHEEEYIREER » EUHEPEEN S E IFLIEIA L0067 (ul)
10% =5 Z M (trichloroacetic acid) (w/v) » F34°C B 17N DUE E4HRE - FH-
SHRMMARFLT/KIEFREZ - REFLENASHF0.4% Sulforhodamine B
(SRB) (W)(G5 & 1% LEE) W ERINES /788 - B %2 B A R B4R
(EEHISRB » RSz - BIMHREAS S HISRBEAI00MYT 10 mM Tris4E &K (pH
10.5)78##% » MFEEETA495nmE R -

[0057] Matrigel capillary tube formationst B4 DU R2EES © 4
Matrigel A1 0pl/well IO A LSFLEFR A » 7437°C B 305788 DA BRI (el
layer) - FEEkIBEET% » 5x10°BPC4HAE ~ VEGF(vascular endothelia growth
factor) ~ DARREREAIAC012(0, 0.1, 0.3, 1pg/ml) B ASZZMFLE S » 1237
C ~ 5SSl R TIRE 1O/ - 16/NIE 2 18 » (& AT Z EE Y

20
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#%(inverted contrast phase microscope (Nikon, Japan))ERZZ4HHE4E A
(00581  ACO12HNIMM B Hr4E 2 T3 @ ICo529 pg/ml 5 1 pg/ml
ACO12 5] #]IfH31.89% Ay E #r 4= -
BHEBIS LAY HIH AR 4 2 ok
(0059  FIFSRBeAER T AL S b 2 LAY RELTEY 2 HI
ST 4 2 ThAs 5 BLBEHEBIENSIHTACO06 + ACO07 + ACO09 ~ ACO1 »
PLRACO12 » PAREKARSUERIRE 2 YY) - HIH S iE ki 4 > T
[0060] Fr AR BILAS* 10°cells/well B FAO6FLES I » i H
TR (serum free) 2 B ELH R4S/ NIF » FEE N 10%FBSESE A LUK 0.1 ~
0.3~ 1~3~ 10~ 30 ng/mISE R EBEEACO06 ~ AC007 ~ AC009 ~ ACO12H Kz
48/NFF - (RERITEEY RS o B R AR LR A 1003 (D)
10% =% Z Ha(trichloroacetic acid) (w/v) * FMC B 1/NiF DUE 2400 - FE
BRI PA R T /KIEFIREZ o & FLEIIASOMT0.4% Sulforhodamine B
(SRB) (W)(G7 2 1% LEE) WA EIRINES/Y88 > B % 2B R B4R
GEEHISRB - Z1RIREZ o BANAEAS & HISRBLA00GYFH10 mM Tris4E & R(pH
10.5)75/% » WEFOEEETRI495nmE R -
FHERTS.1 ACOOGHNHTRIR
(0061  BAACOOGHIRSTER FIEIE » i STER (Rl 4Btk » 40
wF BRI A A RURR » RIICo R - HERERNEL:
.1
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AL e =i RIS ICso (ug/mL)
Prostate PC3 19.68
Liver Huh-7 0.72
Sk-Hep-1 26.76
Melanoma B16F10 28.69
Lung A549 >10 (inhibition=12.21% in 10pg/ml)
Brain U251 >30 (inhibition=22.64% in 30pug/ml)
(Glioma) Us7 >30 (inhibition=11.26% in 30pg/mi)
LN-229 >30 (inhibition=22.58% in 30pg/ml)

BHE515.2 ACO0T Bt BATT A4 MMz -
[0062]  BLACOO7 R ELATAE I RIERA EIREIE R L AAAEIE 2 ICo35 52 -

HERERIRRL - K3

=2

MHREEREY | 4HRERR ICso (ng/mL)

Melanoma B16F10 23.45

Prostate PC-3 22.06

Breast 4T-1 24.83

Colorectal DLD-1 19.74

RKO 17.60

Brain LN-229 >25 (inhibition=19.1% in

25ug/ml)
% 3

RS |4EFERR  |ICs (pg/mL)

AC007 AC007-H1 AC007-H2

Lung A549 3.57 1.69 NA

Liver Huh-7 0.88 <0.3 NA

(inhibition=85.16%
in 0.3pg/ml)

Colorectal RKO >10 >10 >10
(inhibition=29.51% |(inhibition=33.03% |(inhibition=29.88%
in 10pg/ml) in 10pg/ml) in 10pg/ml)

DLD-1 >10 >10 >10
(inhibition=25.58% |(inhibition=16.07% |(inhibition=27.05%
in 10pg/ml) in 10pg/ml) in 10pg/ml)
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SW-480 >10 >10 >10
(inhibition=21.47% |(inhibition=18.19% |(inhibition=25.74%
in 10pg/ml) in 10pg/ml) in 10pg/ml)

HCT-116 [0.93 <0.3 >10

(inhibition=59.50% |(inhibition=48.03%
in 0.3pg/ml) in 10pg/ml)
[0063])

B 5.3 ACO09 F BATA MG .
(0064  DIACO09 R HAT AW IR K ELARAIE > ICoR 5 -

HEERBRINRL RS

%= 4
AR R ZHIRfAR ICso (ug/mlL)
Prostate PC3 14.99
Melanoma B16F10 22.43
Colon RKO 15.94
NST >25
(inhibition=44.42%
in 25pg/ml)
HT-29 33.23
SW480 18.55
DLD-1 14.61
COLO205 2.45
Brain ILN-229 19.5
*=5
AHREAEEY |SHPERR  |ICw (ng/mL)
AC009 AC009-H1 AC009-H2
Lung A549 8.08 >10 NA
(inhibition=40.79
% in 10pg/ml)
Liver Huh-7 <0.3 <0.3 NA
(inhibition=88.17 |(inhibition=90.59
% in 0.3pg/ml) % in 0.3pug/ml)
Colorectal |RKO >10 >10 >10
' (inhibition=33.22 ((inhibition=8.79% |(inhibition=47.01
% in 10pg/ml) in 10pg/ml) % in 10pg/ml)
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DLD-1 >10 >10 >10
(inhibition=8.75% |(inhibition=11.04%|(inhibition=9.46%
in 10pg/ml) in 10pg/ml) in 10pg/ml)
SW-480 |>10 >10 >10
(inhibition=7.98% |(inhibition=4.01% |(inhibition=14.94
in 10pg/ml) in 10pg/ml) % in 10pg/ml)
HCT-116 [2.56 <0.3 >10
(inhibition=54.42 |(inhibition=48.94
% n 0.3pg/ml) % in 10pg/ml)

[0065])
Fhiff] 5.4  ACO11 NI
[0066]  DIACOI LHIERTR [l K ELAmBaiE > ICoR R » HAE BT

JRR6
R 6
AT |dHAERE ICso (ug/mL)
Colorectal [RKO >10 (inhibition=24.13% in 10pug/ml)
DLD-1 >10 (inhibition=7.57% in 10pg/ml)
SW-480 >10 (inhibition=31.56% in 10pg/ml)
HCT-116 2.43

Bt 5.5 ACO012 KELTAYHNEIRE
(00671  BIACOI2K EATAYRAE R BT K ELAHRERE > ICoRR

HERGRIRRT ~ 2R8

%= 7
AHREEEY 3RS ICso (ug/mL)
Prostate PC3 11.36
Liver Sk-Hep-1 8.27
Melanoma B16F10 9.16
Brain U251 22.72
(Glioma) Us7 18.63

LN-229 19.45
7= 8
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AHPARIRAY [4HFRAR  (ICso (ng/mL)

AC012 AC012-H1 AC012-H2

Lung AS549 >10 6.4 NA
(inhibition=49.50%
in 10pg/ml)

Liver Huh 7 <0.3 <0.3 NA
(inhibition=78.92% |(inhibition=91.18%

n 0.3pg/ml) in 0.3pg/ml)

Colorectal |RKO >10 >10 >10
(inhibition=34.67% |(inthibition=17.52% |(inhibition=31.58%
in 10pg/ml) in 10pg/ml) in 10pg/ml)

DLD-1 >10 >10 >10
(inhibition=20.21% |(inhibition=11.75% |(inhibition=8.31% in
in 10pg/ml) in 10pg/ml) 10pg/ml)

SW-480 [>10 >10 >10
(inhibition=9.05% in|(inhibition=14.78% |(inhibition=5.66% in
10pg/ml) in 10pg/ml) 10pg/ml)

HCT-116 [2.29 <0.3 >10

(inhibition=52.73% |(inhibition=40.27%
in 0.3 pg/ml) in 10pg/ml)

(0068 &REMFIFTIET » AEIREEAR (Lo R
20 WHAMEACRER - BrHMERE 2 T EEHIGIME 4 2 oh
B BRZARZEEY)  ARHTRMEBERFRLEMZ L - &
SRR T AU AT A R L2 L&Y~ RRERIRZTER

LA

[0069] ZA&HA/NERZA LY EBINFE N4> 2% T

REFIEREE B8 - AL » FH/KIARZEEY > SO ERURERT
TR EEYIH] > A RRMEE M L& Y AR A AR RHE

STETARSEAINEME © HPHCTI6 A AR BRI E 2 Bax(Wang et al.

2012) ~ BAJgrowth factor(TGF o and EGFR)-independent (Howell et al. 1998) <
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BESN > ASRERSE A 2 (L &Y A TR 4R = EE G B AR AUTh3 o 45
RSt ¥ Huh-7 - —HH B ATE 2 FFE L B 4l (epithelial-like
tumorigenic cells) * B HFEZEE: 7 FiEi(Vecchi et al. 2000) °

[0070] &R bRt » ASIEREAEA RS EAYNITE « 2
G~ DURCEHNRI & 5 4 DA R 4B 4 2 ThRy -

(0071  EFUFAMsREA ST A S8R > AI{TEHE B EAEREE - 1
2 BB IEF DR A58 90 SRR - MR A SR R B A
L EHEMNEE  HEAENAE  BFEEF -

[FFoRaREA]

[0072]
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FH 35 SM i [E
. —FEREE BEAEY  BaAEERELEYEEHEE DK
Z/D—FHEEL R EH
ZALEYRES ACO11 ~ AC007-H1 ~ AC009-H1 ~ BAK AC012-H1 AréH
R BRI &Y 20 —HEEBHEE

Hrft ACO11 ~ AC007-H1 ~ AC009-H1 ~ BAR ACO12-H1 AY4SRE=(AIF -

2 20 9 is

ACO011

AC0O12-H1

HPZBEREEAYIIRE - e - BORE - I8% - BVHEREE
REFTRHRCZ B4

2. AEEREARGELS 1 TRATIL L WA EY) - BRI - R
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Bl ~ SRR SEFEH] - RAEEE - ARAEE - R - CHMESIE R MEAES
B REVEVER - RO - BEEE - 8 - BIEE - SLE(EE - BE
B~ R BEKY -

3. WIHREEEFIEELS | TEFTI 2 BEEAH &) o % RSB S e EE FiN S
SRS A DUBOARE -

4. JIFREEAEES | THAT  BEEH A YY) % BB A4 DIEEIR
B~ KRS - O~ BEHEGTRAE T EE -

5. WEREAEESE | HTy BEAESY) > ZBEEASYZ BRI S
AR~ FUBE BRI BR - SRl - BOF - OadE - BE -

6. —EILEYWA N EFREIES BEESY T AR - 2aREE s B
HEVMBERIEFRAREZLEY
ZILEYMAEB A HE ACO11 ~ AC007-H1 ~ AC009-H1 1 ACO12-H1 Frr4l
RCHYER4H
Hrh ACO11 ~ ACO07-H1 « ACO09-HI ~ ACOI12-HI SRR

AC007-H1 ©

ACO09-H1 o

,EI
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AC012-H1

HO i EREE AP IRE - IHE - BORE - 16k - BIVEHEREE
FEPTAHRCZ B4 -

7. WEREEAIEELS 6 JHY HR - EFEEASIVEI EREEENRT
3}% °

8. WEFEBEMNEHES 6 H AR » ZBRECYGRUEIRISN - K HE
B~ OfR ~ SR AR T EE -

9. —TE(LEYH NS aFREIEL BEE IR - ZIaREE L B
HEeBE 2 aEAEREZLEY
ZbEYHEE A E AC009 F1 ACO012 FréHpkAvEL4HE
Hi B GREE N HATIRE - RORE - E - e EBEEE
P4k 2 BE4H
Hrh AC009 ~ ACO12 Hy4ERERRANT ¢

12 14 16 ]

AC012

10. —FE{EEYARNEFEEFREEZ BEESMALR - ZRaREELE

3
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=t e P T

ZALEYIR ACOOT ;

PR S A 2 SR E R S I AT A B
ok ACOUT ST

1l —EEEAREFaREEZ BEHAYNARR SRR EZ B
SEHEMBEEEFRAEREZALEY
ZA L&A AC006 ;
H R E (A B 7 R e RIS P B 2 BR4H
e AC006 HY&SHE=A0T

ACO006

12, —EEERAYEEZALEY R ENTEYNITE » BIE TSR
REFRZ RS MIECHERZER —R - SR—E=/NE - BE-XK
RS IR |
X 70-230 FLIFZ W B (silica gel) (70-230mesh)ELBI4ABE B & 1:1(w/w)HH TR
‘Bt » DL n-Hexane /2.8 Z.F5( Ethyl acetate)BEE M » M5 5508
(fraction) F1 ~ F2 B F3 » B4 53515 17-22%% Ethyl acetate ~ 23-27%
Ethyl acetate ¢ 28-33% Ethyl acetate » € F3 {R1Z BFHF [ (retention time)/E
o B = AEE B F3-1~F3-3 5
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EWF3- 11 F R i R — & /PN BE(CHCl/ Acetone) AR IR E 1 JE@ T 77
(ISP F 50: 1220: 188 ) » B40:1-15:1 2 B - #E— A A
MPLC 8% #E Dn-Hexane / Ethyl acetate (4: 1) B4 BB/ E L&Y
ACO006 5

RFE3-2LAIEAEMPLCHY BB EAE - (RSB HCHCL/ Acetone BEES7HE
(100%:0% to 70%: 30%) * Hl95%:5%% 85%:15%& E% 73 B3 8 & B F3-2-1
Z F3-2-3;

RE3-2-3—25 B4 - (-84 n-hexane/Acetone(100%:0% to
0%:100%) DARY B EFE/EAT » Bl n-hexane/Acetone=90/10Z 70/30 & E% 4
48 D\ A2 8 HH n-hexane/Ethyl acetate(100%:0% to 0%:100%) AR BB E L J@ifr
J/An-hexane/Bthyl acetate=60/40%15-AC007

F-3-3DUEAHMPLC WY IEARE - (5 BB HHCH.CL/Acetone (100%:0% to
0%:100%) T5EHIETHE > H90%:10% to 70%:30% 73 FS{E & B F3-3- 15
F3-3-5 5 HF-3-3-5(CH:CL/Acetone=73/2 7 & %) i — 2 73 e 4lifL - (£
F4 B MHn-hexane/Acetone(95%:5% to 50%:50%) LARY B FEE85%:15% to
70%:30% Z EEER @A 77 Ak S (B BRF3-3-5- 12 F3-3-5-5
EYF3-3-5-1(n-hexane/Acetone=90/10-80/20)#E— DL AHMPLC C-18&EH+
SyBEaiAL - REEIELLUL% B BR/K AR Methanol= 35%/65% 2220%/80% Ktk
& > BU28%/72%-22 %18 %1\ s #E— {52 FI #% Efj fHin-hexane/Ethyl
acetate=80%:20% 2 50%:50% LAY B EFEEHT > An-hexane/Ethyl
acetate=75%:25%-65%:35%15E|AC012 ;

HUF3-3-5-3LL#AH MPLC C-18RY IVE It 3 iedtif b - BENE R 1% HBL7K

(¥,]
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A /Methanol= 25/75 8% DUSEF /T E A » BULAC0095
< 1B B (7 B F ] 130- 1700 88) i — B 4L > (58 FH A2 EhAHCH.Clo/Bthyl
acetateAsilica gel #5EHHE(90%:0% to 0%:100%)EFEfEHT » 7
CH:CL/Ethyl acetate=80%/20%- 60%/40%15 £ AC009 ;
HUE3-3-5-4(n-hexane/Acetone=76/24) A AHHPLC C-18hY B 43 B4

1t » BB R 1% F BR7K 25 Methanol =25%:75% SERaRE#E » 4L
Y1k ACO11

FH 2 AC006 ~ AC007 ~ AC009 ~ ACO11 ~ AC012 BIEEYIEM E&
)

HAFAC006 ~ ACO07 ~ AC009 ~ ACOL1 ~ ACOI2BY4ERE=AI T -

AC006
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ACO07

ACO009

ACO11

AC012

13. WEHEFEREGESE 13 HZI775 » ZEYEE ALY E— P RHRE
FE C4 RFSERREZLTAY)  BEDITHER -
L1 BEE Rl Kigz EEE ey
7K R B 5E U A AR A I P R AR BB (R 1S 5 R E Y 5
ZAAHEYFRYBELEN - UECRELMRZEREEIE - it
LB AE TR/ 28 285 4:1 & 11 4I5S 101 B SE iy
s EEYI DA HPLC BUK C18 FEUEE 4L » DIFFEZ/FA (Formic
acid * FEE ) SRENBUHHRENE 75:25 HREEHHR - A5 C4 BESEEAA,
B LTEY) -
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