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FRgi~Z V7 H

Bt BF
AFEATFR 25~ 7 U 7HNCEET 5,

TR

V7 VT AR WHE, BHEE ROIED 4EDO~<F ) TEA (75 2
EVUAL) CX o TRENZEMERE CHMIRRETI R RY, L T /) 7=
VAMEIEE L T HAEFRER L, WA 5, 205 b~ U 7R
(Plasmodium falciparum) (ZZVEHUEE (KR 7 7., bR OEEET 7 U o EED S
F)NCBOTEMED<Z Y TR BT, <5 U THATHIICE T 5 BES T
M2 2BATHY, EROBEITN2ME7 THA, ERIOETHIZH2 0 0FA
(ZET B,

BT, w7 U TIZOWTUITO & 5 RBEAZRRENER S h 05 (Nature,
Vol. 415 (2002), p. 686), 1) Hi~T U THITHT BMHE : =5V 7 DIz
EHAESNDF=—R, Zunds ZAT77 RFLL /EUAZILVEDNL 5
POT~ T U THRBFET 5, LHLINbON~T U 7HICT Bt
57 VT RBEPEML TS, B 7 V7 TidPlasmodium falciparum(EiE &
MEFTRTOH=Z ) THICIETH B, 77 U 0 TiEs 7 a sk URENIEL &
BoTRY, ANTy RRVV /Y AF ISR BTRMEOR A L Tu
% 2) BBFNET BME : W7 7 U VBN TE LR a FEBREIoR
DIMMEZERT 27 Y TEHEATAMBHELTNS, 3) B : 77U 50
DRI T DA LHBERICL 5~ F U 7REL WS BEL & LT
%5 4) RIREAL : HIERERGIZ X - CURNZIZ~F U 7 0o - Ml & G
FZUVTRIEB>TND ;5 5) AT : I—1 v 2B TIREER 7 0 0 0 DFT
FIZLD~T U T OMANEHREN TS ; 6) ADBEN : BE2 0EOEIc~
7 U 7 FATHISIZ 31T B A DI 2 e R o T, BRI T=5 Y TG 5
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fERDH 5 ANOE LML 7=,
o TRERDOYI~ T U 7HNZTED~ T U 7 OIEFRCE S R B e S U 7
FNTR9 B BREI G LTV 5B,

FEH OB~

(FEEADMER L & 5 &3 2 EAFROERRR)

AT LR ORI T B - DIc R SNEDOTH S, IBLAREIIEED
P~ 7 U THNCTHED < 7 U 7 OABIC S BRI e~ T U 7H B iR 3
ZeEAMET S,

(% DRREYITIE)

RFERIE, —KK (1)

GEH. Ry ~R i MSLICKERT, ~"e 4 UET, B FasdiE, 7%
WE Traxvik TIJK ERERTVATIOETHS)
TRINDEEMROERNCHE LSS HEE2Ee~T ) 7OABICER SH
LEKERMEER LT3,

APMECTHNS INaFUREF) WS BECETY vEEF, BEERTF &
REF. IVRRTEED,

AFMETHND (7308 &0 5 FECIIRER 1 ~ 4 OEEUINH
DT NFNEEET,

APMETHND [7rassE] L) AEERERT 24 LORE$ 5k
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T NAFNEEERT B,

AEMETHWS (73 5] L0 FEICE, —NH,EOIFMCZokE
BFo LEXE 2 @R ER7ASAVECERSNE 2RRO3KT I ) K2 bE
e,

AHMETHND [7VATI /5] L0W) fEEIIRCONH—E2Ek L, =
CTCRIZKEFERTF I LR T ARAETH B,

ER—EN (1) DoB L7 L 5 ICARACHERT 3 LAWITIP R &b 3
BEORERRIRFEZET 5, 160 THEDOSKRIEENTEE LEBS, Th b
DLEREERDZI25F, Zn b ORAM b AEHOHBETH S,

W 2 Ehid 2 7= O OFE DR

AFEAO—BRRIC LT, — & (1) 2BV TR,, R,, R,, R,, R,
Rg, Ry Ry, Ry, Ryg, Ry,\ KOR,,NKEBEFTHALAWIMEA S
nd, Zo5bH, I\

TRENDfbE® (28, 3R, 2°S—5, 7, 5, 7"—FF5t FuF
—2, 2" —FR— (4—-bFeF¥—T=z=) —2, 3, 2°, 3 —FF5
BERr—[3, 8] BEZuir=/—4, 4’ —UFy) BEETS 2 LIIARE
DIFE LW TH B,

AEPAOMOERI LE, —BR (1) ©BWTR,, R,, R,, R,, R,
R¢ Ry Ry Ry, Ry, RUR,,BABRFTHY, R,, Mt FaFii
THLLEMPERING, Db, K
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OH

TRSNAIEY (28, 3R, 2°S, 3'R—5, 7, 37, 5, 7 —~ty
e Re¥y—2, 2°—ER— (4—bFp¥i—T==1) —2, 3, 27,
3’ =7 h7bFr— [3, 8] vZur=A—4, 4 —UF) | NI -

OH

OH

TRENDIEW (2R, 83S, 2°S, 3°R—5, 7, 3°, 5, 7 —~y
Frbhediy—2, 2°—FR— (4—bFpFy—T=z=A) —2, 3, 27,
3'—7 ot Rur— [3, 8] EruA=i—4, 4 —VFY) BERATS
L IARHDEE LOERETH B,
AFEROMORIRIT LiUE, —fK (1) BV TR,, R,, R,, R,, R,
Re, Rz, Ry, Ryg RURWWKRRFTHY, REUR, AN Fasy
EThHoibamMER SN 3,

Db, K
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OH

TrEhbfkdd (28, 3R, 2°S, 3’R—2"— (3, 4—Vk Fr$y
—7x=)V) =5, 7, 83, 5, 7"—_RUFbERuFy—2— (4—t Fn
FV—Txz=)v) —2, 3, 27, 3 —=F Sk kFr— [3, 8] t/nux=
V=4, 4 =UF) BERTAHZ LIIABHDOE LWEETH S,

AEADEIMBEM AN ENE—BER (1) TERDLINB(LEWITEEER
PI/RY & 5 iCGarcinia kola%s DAldyin b BEET 3 = LN TX 55, AR
HECEVEET D2 L L ARETH B,

FEi

Hhtaf 1

Garcinia kolad GAFEMHDILEMEZDOH~F U TIEMEIEIEL LTUT D
KO 22 FETHIM, BEEEL 77,

(1) 70%x=% )/ —z Xk 5HH

BFe LzGarcinia kolaD®EF 500 giz 7 0% L& /) —/L 4 L # ML EET
2 ARFRIRH L7z, COBMEEZEIC2E TR o7, 8L, JMKEZEEL2 7.
12gEAE (BT TE t OHHIHY) LER) %1E7%,

(2) CH,C1,/H,OMH

(1) TH/ExF /) —N MW ECH,C1,/H,00750mL,/800mL
BEWITIA, E<EERL, MRBICAHTAIESEic, REMICOWTR UiRfES
BYB L, BOBEZITIV, CH,C1,BEE%LTT7 e oFEEK OLF TC
H,C 1,/ LFER) 2E7,
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(3) BHE=F /LI X 250l

(2) DBLBETHEIKBICFEECF N7 5 0m L ZMXBAOHERIT 2o 7r,
KEIZEIZERTF N7 5 OmL ZMXBHAMEEIT R o7, —HIZ LB F
NVEEMELLT1 0 g DEK LT (R F Y L) 2575,

(4) n—7% 7 —Mz X BHH

(3) ODEABETHRIABIZD—T %/ —A500mLEM2LIEL 5%,
B TR 5T, KBIZEIZn —F% /—15 0 0mL &M BOEEIT /2 -
oo —HBIZLIEn —T7 % /) —NVBEMHELT6 gDEE CIF In—7%)—1
) LIES) 27, KBEME LT3 g DEE CITF DRl L
5) B/,
(5) FHhH®oOHPlasmodium falciparumfEMEDRIE

(1) ~ (4) THEEHHEYOPlasnodiun falciparumEBRREEM: % %k D
E O LTHIRE Lz,
i~ Z U TIEHEREMR O 72 8 DRI I BB~ 5 U 7 E H (Plasmodium
falciparum )%, H E7 THEESNZF CR 3k (7 vl 7=ifiit) %5
Wi, YVER—=VRBIZEY, rin gBIlCAFSE S U TERE 50 4
L 96RDFV—MIEALKL, ZOHRED~< 7Yy MEIZ2%THY .,
BRRIZT0. 55%ThHD, HBWELZDMS OICBES Y, % F\ O Cih)
RIREICHFR U728, 5 0 p LOBBRWEOWIKE 5D 9 6 X7 L— Mo L
T, BFF1L00uLEd5, MLEZDMS ODKIEEEIL 1 % Th5b, T,
3 7°CT4 SHFMIRFEIINEE L7t RT4 FISRETIER LEARAT 7 4 VA
#Giems a PRFTRELLE, BHEETT1 000 0 FEORMIERD 2T
DRRGE L7 RIMERE % RO 7z, DMS ODHE RN L7854 DRk & BT
ETORREND, ~7 V) TREOHEEMRERSEM L, Bk : LTk
Fo—R A UL, BREERLICRT,
£1

P. falciparumDAEEMRE (%)
Ak B
S5pg/mL 0. 5pug/mL
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7
E t OHHHY 8 7% 73%
CH,C 1 il 8 8 77
BEEE — F /L 90 792
n—7% J—/ it 90 8 2
7K 0 0

X F=—x (100ng,/mL) 90%; (33ng/mL) 73%

(6) YUHBTNHT Ay a~ NITF T 4 —IT X B4

(2) TRIZCH,C 1 MR (3) TE-HE—F Vs —ic
LERBIB g2V U BTN HDT AT v~ NS5 T 40— % FOTHRILE,
AB3gxS 10, (80g) 2RMELAENSANTF A (FHEEE CHC 1
s ' EtOAC=90:10) iZWFSE, BWHESEE LTCHC1,: EtO
AC=90:10z@EsYE, ELA (249mg) &8k, IbIT, WHEL
ZERILSE, UTFOFES &R, HAB (53 Tmg, WHEMCHC,
EtOAC=70:30) . HEH%C (82mg, WHEECHC1,: EtOA
C=60:40) ., HHD (445mg, BWHEMCHC],: EtOAC=5
0:50), @IZE (655mg, WHIAMCHC1,: EtOAC=40: 6
0) . B4 F (325mg, WHEEE tOAc) . HHG (340 mg,
EHEEM e OH) , ZOXIICLTHELSA (249meg) , B (537mg) ,
C (82mg) , D (445mg), E (655mg) . F (325mg) . &
NG (340mg) 2E-,

(7) By A~GOHi~F Y 7iEk

B A~GOH~7 U TIEMEEZ (5) LRBEOFEICL R L, E-EsS
A~GOBEMETRD7DICE POFT U AEKB 3 — 1 0ABHEE%Z RO L 5
W LTHIE Lz,
KB3—1HMEDFER 100 L (2X104E,/m1) \ZHBRWES DM
S OITIME S ¥, Bl VGBI R BECFR LIERIEEEKD 100 1 L
(DMSODHIBE L %) ZWML, 5% CO,, 37COLRLET TR,
HRAR 7 2BERIE. MTTHREE 25 4 LEWML, 3 MeRIERMG. Hin 55k
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5IfREL. DMSO 200 L&EMX, £ LZMTT folmazan%
HL., Z0BRELHATFRE (640nm) KLoTERLE, AR LEGE
B LATTHEEERE L, ABEERELRD T, BTG LA, BBk
FEEL LT, mitomycin C&EAVWE, BRPE2IRT,

%2

B A~GOHI~F V) TiEH

P. falciparum®HZE%Y KB 3 —1[fH%E%2

bug/mL  0.5ug/uL 50ug/ml  5ug/mL
B4y A 8 3% 79% 8 0% 8 %
E% B 77 o6 88 17
4y C 60 65 80 )
EH5D 60 6 8 40 4
HDE 6 5 70 10 22
HE5y F 8 2 70 0 6
H45 G 78 75 20 4
EtOAc+CH,Cl, 8 4 72 11 5
Eiii[nL7]

1) AR F=—x 0.1pg/mL 90%;0.033ug/m. 62%
2) ;B .~ r~A2C lpg/ml 43%

(8) EI5DDODSH T AT X B4
ETHBLNAEESD (445mg) DODSHTAZLEBNMERD X 51247
2ole, B4 45mg#0DS (15¢g) FELAENT AN T A (FRlEGE
MeOH:H,0=45:55) [ZRESE, IWHEKL L TMeOH : H,O
=45 :55z@EsE, @HXD1 (280mg) . BIHD2 (41mg) %5
2o IBlT, WHEEEEYMe OHIZE(L S, BW4D3 (80mg) 287, =
DEIZLTEASDL (280mg) , D2 (41mg), RUD3 (8 0m
g) 2/,

HZD 21220 TODS HPLCIZLBHRIZERD L 512fF2 o7, BE4SD
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2 (41mg) #, #52 (cosmosil C18 10mm i. d. X
250mm) , B#HE (CH,CN:H,0: TFA=40:60:0. 1) .
M#E3. OmL,/min, ¥A (UV240nm) 2HENT, DEEER L. HyY
GK—1 (33mg) 28z, 2BELD1IZIGK—1¢GK—201 : 1Y
MTHotz,

(9) B FDODS HPLCITL B4

B4 F (100mg) IZDWTCODS HPLCIZEBDEZKD L 512477
o7, BZAF (100mg) #, #75A5 (cosmosil C18 10mm
i. d. X250mm) |, BEMHE MeOH: H,0=50:50) . jE2.
S5mL/min, & (UV240nm) VT, DEEERL. EAOGK—3
(24mg) RUOESGK—4 (36mg) 37,

(10) BHESLDOFE

TREESGGK—1, E UUTFTGK—22¢MESR) , GK—3KEUOGK—4|z

DWT'H NMR, '*C NMR, RU'FAB—MSOHIEZITRV., LAWY
ZRE LT,

(10—1) GK—1
‘H NMR (500 MHz, DMSO-dg) 6 : 12.17 (1H, s, II-OH-5), 12.01 (1H, s, II-
OH-5), 10.82 (1H, s, I-0H-7), 10.73 (1H, s, II-OH-7), 9.45 (2H, s, I-OH-4’,
I1-0H-4"), 7.20 (2H, d, J =8.0 Hz, 1I-2’, 6’), 7.10 (2H, d, J = 8.0 Hz,
1-2", 6'), 6.64 (2H, d, J=8.0Hz, I-3, 5), 6.62 (2H, d, J = 8.0 Hz,
11-3’, 5'), 5.90 (1H, s, I-6), 5.84 (IH, s, I-8), 5.79 (1H, s, II-6),
5.56 (1H, d, J =12.2 Hz, I-2), 5.38 (IH, d, J = 12.2 Hz, 11-2), 4.66 (H,
d, J =12.2 Hz, 1-3), 2.94 (14, m, II-3a), 2.74 (1H, m, II-3b). C NMR
(125 MHz, DMSO- dg) &c: 196.4 (I1-4), 195.9 (I-4), 166.3 (I-7), 164.3
(I1-7), 163.5 (I-5), 162.5 (II-5), 161.9 (I-9), 159.6 (II-9), 157.4 (I-
4'), 157.0 (II-4'), 129.0 (II-1’), 128.8 (I-2’, 6), 127.9 (I-1’), 126.5
(11-2’, 6’), 114.8 (II-3’, 5), 114.6 (I-3’, 5°), 101.4 (II-8), 101.3
(I1-10), 101.2 (I-10), 96.0 (I-6), 95.0 (I-8), 94.9 (II-6), 81.2 (I-2),
78.1 (I1-2), 47.3 (I-3), 42.6 (II-3). 'H NMR (500 MHz, DMSO- d,)
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atropisomer 6 : 12.28 (1H, s, I-OH-5), 12.13 (1H, s, II-OH-5), 11.17 (IH,
s, I-0H-7), 10.73 (1H, s, II-OH-7), 9.59 (1H, s, II-OH-4’), 9.52 (IH, s,
I-0H-4"), 7.13 (2H, d, J = 8.0 Hz, 11-2’, €'), 7.10 (2H, d, J = 8.0 Hz,
1-2, 6), 6.83 (20, d, J =8.0Hz, II-3’, 5°), 6.70 (24, d, J = 8.0 Hz,
I-3, 5°), 5.94 (14, s, 1I-6), 5.90 (1H, s, I-6), 5.76 (IH, s, I-8),
5.68 (I, d, J =12.2 Hz, I-2), 5.38 (14, d, J = 12.2 Hz, I1I-2), 4.51 (H,
d, J=12.2 Hz, I-3), 2.74 (1H, m, II-3a), 2.58 (1H, m, II-3b). C NMR
(125 MHz, DMSO- dg) atropisomer &c: 196.6 (II-4), 195.9 (I-4), 166.3
(I-7), 164.8 (II-7), 163.7 (I-5), 162.6 (II-5), 162.3 (I-9), 160.6 (I1-
9), 167.6 (I-4', II-4'), 129.3 (II-1'), 128.8 (I-2', ), 127.9 (I-1),
127.6 (11-2", 6’), 115.1 (II-3’, 5'), 114.6 (I-3’, 5°), 101.8 (I-10),
101.4 (I1-8), 101.3 (II-10), 96.0 (I-6), 95.5 (I-8), 94.9 (II-6), 81.6
(I-2), 78.3 (I1-2), 47.3 (I-3), 43.0 (II-3). FAB-MS: 543 (M+H)*
INBOT7—F XY GK— LIZROBEEREZETBEY (23, 3R, 2
S—5, 7, 5, T"=7F7eFuxi—2, 2°—FR— (4—t Fusd
—Zx=b) —2, 3, 27, 3—=F 5k Ru— [3, 8] EruRr=n—
4, 4’=UFV) LEZDBNB,

OH

OH

(10—2) GK—2

'H NMR (500 MHz, DMSO- d) 6: 12.27 (1H, s, I-OH-5), 11.83 (IH, s, II-
OH-5), 11.18 (1H, s, I-OH-7), 10.69 (1H, s, II-OH-7), 9.53 (1H, s, II-
OH-4"), 9.51 (1H, s, I-OH~4’), 7.16 (2H, d, J = 8.0 Hz, 1I-2’, 6 ), 7.07
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(2H, d, J =8.0Hz, I-2’, 6'), 6.82 (2H, d, J =8.0 Hz, II-3’, 5°), 6.74
(2H, d, J =8.0 Hz, I-3’, 5'), 5.93 (1H, s, II-6), 5.88 (14, s, I-6),
5.75 (14, s, I-8), 5.72 (14, d, J = 5.5 Hz, II-OH-3), 5.64 (IH, d, J =
12.2 Hz, 1-2), 4.96 (I, d, J = 12.2 Hz, 1I-2), 4.42 (1, d, J = 12.2 Hz,
1-3), 3.98 (1M, dd, J = 12.2, 5.5 Hz, 1I-3); C NMR (125 MHz, DMSO- d,)
6c: 197.4 (I1-4), 196.3 (I-4), 166.2 (I-7), 164.4 (II-7), 163.7 (I-5),
162.8 (I1-5), 162.5 (I-9), 160.8 (I1-9), 157.6 (I-4’, II-4’)), 128.9
(I1-2’, 6’), 128.6 (I-2’, 6'), 128.1 (I-1'), 127.4 (II-1’), 114.8 (I1-3’,
5), 114.6 (I-3’, 5), 101.2 (I-10), 101.1 (II-8), 99.7 (II-10), 96.0
(I-6), 95.7 (II-6), 94.9 (I-8), 82.4 (II-2), 81.1 (I-2), 71.8 (II-3),
47.3 (I-3). 'H NMR (500 MHz, DMSO- d;) atropisomer & : 12.14 (I1H, s, I-
OH-5), 11.70 (1H, s, II-OH-5), 10.82 (1H, s, I-OH-7), 10.65 (IH, s, II-
OH-7), 9.42 (1H, s, I-OH-4’), 9.38 (1H, s, II-OH-4’), 7.16 (2H, d, J =
8.0 Hz, II-2", 6’), 7.07 (2H, d, J =8.0 Hz, I-2’, 6'), 6.64 (4H, d, J =
8.0 Hz, I-3’, 5", II-3’, 5'), 5.88 (IH, s, I-6), 5.85 (1H, s, I-8), 5.83
(IH, d, J = 5.5 Hz, II-OH-3), 5.79 (1H, s, II-6), 5.31 (1H, d, J = 12.2
Hz, 1-2), 5.13 (1H, d, J = 12.2 Hz, 11-2), 4.64 (1H, d, J = 12.2 Hz, I-
3), 4.22 (1, dd, J = 12.2, 5.5 Hz, II-3). ™C NMR (125 MHz, DMSO- d,)
atropisomer § c: 197.4 (I1-4), 196.6 (I-4), 166.3 (I-7), 164.9 (II-7), .
163.5 (I-5), 162.5 (I-9), 161.7 (II-5), 159.3 (II-9), 157.5 (I-4),
167.2 (II-4'), 128.8 (I-2’, 6'), 128.1 (II-2’, &), 127.8 (II-1’), 127.7
(I-1"), 114.6 (1-3’, 5, II-3’, 5°), 101.2 (I-10), 10L.1 (II-8), 100.2
(II-10), 96.0 (I-6), 95.3 (II-6), 94.9 (I-8), 82.4 (I1-2), 81.6 (I-2),
72.3 (II-3), 47.3 (I-3). FAB-MS: 559 (M+H)*

INbOT—% LY GK— 2RROBEREZET2LEY (2S, 3R, 2’
S, 3R—5, 7, 3, 5, 7"—_vFbe Rakxy—2, 2°—tLx— (4
—btFef¥v—T7=z=n) -2, 3, 2, 3 —=FFr5k ke~ [3, 8] ¢
JuRA=)v—4, 4’ —-VFV) LEIZDBNS,
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OH

OH

(10—3) GK—3

‘H NMR (500 MHz, DMSO- dy) &: 12.19 (1H, s, I-OH-5), 11.83 (iH, s, II-
OH-5), 10.76 (1H, s, II-OH-7), 9.55 (1H, s, I-OH-4’), 8.95 (IH, s, II-
OH-4"), 8.92 (1H, s, II-OH-3’), 7.09 (2H, m, I-2’, 6’), 6.83 (IH, s, II-
2’), 6.79 (IH, d, J=8.0Hz, II-6"), 6.76 (1H, d, J = 8.0 Hz, II-5),
6.64 (2H, d, J =8.0Hz, I-3, 5°), 5.91 (1H, s, II-6), 5.87 (IH, s, I-
6), 5.75 (i, s, I-8), 5.72 (14, d, J = 5.5 Hz, II-OH-3), 5.67 (1H, d, J
= 12.2 Hz, 1-2),4.88 (1M, d, J = 12.2 Hz, 1I-2), 4.46 (1, d, J = 12.2
Hz, 1-3), 3.96 (1H, dd, J = 12.2, 5.5 Hz, II-3); C NMR (125 MHz, DMSO-
dg) 6c: 197.4 (II-4), 196.2 (1-4), 166.2 (I-7), 164.3 (II-7), 163.4 (I-
5), 162.4 (I-9), 162.0 (II-5), 160.0 (II-9), 157.9 (II-4’), 145.2 (II-
4'), 144.4 (I1-3’), 128.7 (I-2’, 6’), 127.7 (I-1’, II-1’), 117.2 (I1-6),
115.2 (I1-5"), 114.6 (I-3’, 5°), 101.2 (I-10), 101.1 (II-8), 99.6 (II-
10), 95.9 (I-6), 95.6 (11-6), 94.8 (I-8), 82.6 (II-2), 81.1 (I-2), 71.7
(I1-3), 47.0 (I-3). H NMR (500 MHz, DMSO- d;) atropisomer §: 12.12 (1H,
s, I-OH-5), 11.76 (1H, s, II-OH-5), 10.71 (1H, s, II-OH-7), 9.49 (1H, s,
I-0H-4"), 9.11 (1H, s, II-OH-4’), 8.83 (1H, s, IT-OH-3’), 7.09 (2H, m,
I-2°, 6'), 6.76 (2H, m, II-2", 6"), 6.64 (2H, d, J = 8.0 Hz, I3, 5),
6.59 (1H, d, J = 8.0 Hz, II- 5), 5.87 (1H, s, 1-6), 5.85 (1H, d, J =
6.5 Hz, 1I-0H-3), 5.84 (1H, s, I-8), 5.80 (1H, s, II-6), 5.35 (1H, d, J

12.2 Hz, 1-2), 5.00 (14, d, J = 12.2 Hz, 1I-2), 4.66 (14, d, J = 12.2
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Hz, 1-3), 4.19 (1M, dd, J = 12.2, 5.5 Hz, II-3). “C NMR (125 MHz, DMSO-
ds) atropisomer §c: 197.4 (I1-4), 196.2 (I-4), 166.2 (I-7), 164.8 (II-7),
163.4 (I-5), 162.6 (I-9), 161.6 (II-5), 159.3 (II-9), 157.4 (I-4’),
145.7 (11-4"), 144.8 (I1-3'), 128.7 (1-2’, 6'), 127.9 (I-1’, II-1’),
118.8 (I1-6"), 115.2 (II-5’), 114.6 (I-3’, 5°), 101.2 (I1-10), 101.1 (I-
10), 100.1 (II-8), 95.9 (I-6), 95.2 (II-6), 94.8 (I-8), 82.6 (1I-2),
81.5 (I-2), 72.1 (II-3), 47.0 (I-3). FAB-MS: 57 5 (M+H)*
INbOT—Z LY GK— 3 3ROBERZHET2EW (2S, 3R, 2
S, 83 R—2"— (8, 4—VrFukv—r==A) —5, 7, 38, 5, 7
Ve Redr—2— (44— RrFL—Tx=) —2, 3, 27, 3’
—7 hZbeFr—[3, 8] EZuA=i—4, 4 —UF) LEZLNAE,

OH

OH

(10—4) GK—4

'H NMR (500 MHz, DMSO- dy) 6: 12.18 (1H, s, I-OH-5), 11.73 (1H, s, II-
OH-5), 9.53 (1H, s, I-OH-4’), 9.38 (1H, s, II-OH-4’), 7.16 (2H, d, J=
8.0 Hz, 11I-2", 6'), 7.08 (2H, d, J = 8.0 Hz, I-2’, 6’), 6.64 (4H, d, J
=8.0 Hz, I-3", 5", II-3, 5°), 5.88 (IH, s, 1I-6), 5.85 (IH, d, J = 5.5
Hz, II-0H-3), 5.84 (1H, s, I-8), 5.78 (I1H, s, II-6), 5.32 (14, d, J =
12.2 Hz, 1-2), 5.12 (14, d, J = 12.2 Hz, 1I-2), 4.66 (1H, d, J = 12.2 Hz,
[-3), 4.21 (14, br.d, J=12.2 Hz, I1-3). ™C NMR (125 MHz, DMSO- d,) &
ci 197.1 (11-4), 196.8 (I-4), 166.4 (I-7), 165.5 (II-7), 163.7 (I-5),
162.6 (I-9), 161.7 (II-5), 159.3 (II-9), 157.5 (I-4’), 157.2 (II-4),
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128.9 (I-2", 6’), 128.0 (II-2’, 6'), 127.8 (II-1’), 127.7 (I-1’), 114.6
(1-3°, 8", II-3’, 5'), 101.3 (I-10, II-8, 10), 96.0 (I-6), 95.4 (II-6),
94.9 (I-8), 82.4 (II-2), 81.7(I-2), 72.7 (II-3), 47.2 (I-3). ' NMR (500
MHz, DMSO- d;) atropisomer§ : 12.28 (1H, s, I-OH-5), 11.86 (1H, s, II-
OH-5), 9.53 (2H, s, I-OH-4", II-OH-4'), 7.16 (2H, d, J = 8.0 Hz, I1I-2’,
6), 7.08 (24, d, J =8.0Hz, I-2’, 6'), 6.83 (2H, d, J =8.0 Hz, II-3’,
5), 6.74 (24, d, J=8.0Hz, I-3’, 5), 5.89 (1H, s, II-6), 5.88 (IH, s,
1-6), 5.75 (14, s, I-8), 5.72 (1, d, J = 5.5 Hz, II-0H-3), 5.66 (1H, d,
J=12.2 Hz, 1-2), 4.94 (14, d, J =12.2 Hz, II-2), 4.39 (4, d, J = 12.2
Hz, 1-3), 3.96 (1H, dd, J = 12.2, 5.5 Hz, II-3). 3C NMR (125 MHz, DMSO-
dy) atropisomerdc: 197.8 (II-4), 196.4 (I-4), 166.3 (I-7), 163.7 (II-7),
162.5 (I-9), 162.1 (II-5), 160.0 (I1-9), 159.4 (I-5), 157.7 (I1I-4’),
1567.6 (I-4"), 129.0 (II-2’, 6’), 128.2 (I-1’), 128.0 (I-2’, 6’), 127.5
(I1-1'), 114.8 (I1-3', 5°), 114.6 (I-3’, 5°), 101.3 (II-8), 100.0 (I-10),
99.3 (I1-10), 96.0 (I-6, II-6), 94.9 (I-8), 82.4 (II-2), 81.1 (I-2),

71.8 (II-3), 47.2 (I-3). FAB-MS: 559 (M+H)*

INbDT—F XY GK—4i3ROBERLET 2/E (2R, 38, 2’
S, 33R—5, 7, 3, 5, T"—_UFEeFpFr—2, 2°—Fzx— (4
—bEFrFv—TU==A) —2, 3, 2, 3 —FhrFbFu— [3, 8] ¢
JURA=)—4, 4’ —TVF) LEIZLRD,

OH

OH
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Ehah 2

In vitroTOH~Z Y FENEDOBRE

FIE SNEBAEWCONTH~F U TIEEROEEARE B - R o, Hiv
7 D TIEEORBRIL (5) IO & 517720, BERBRIT (7) ([CZHo &
TR ol FERITT C4o TRL, TN O DA BIREMOIE L LR
L7z,

x3

e DY~ Z U TiEE & BRSNS

(=7 P.falciparum® KB 3—12 RS
(ICsp  g/mL) (ICyo, 1 g/mL)

GK—1 0. 35 27 77

GK—2 0. 09 >100 >1100

GK—3 0. 12 >100 >830.

GK—4 1. 1 >100 >91

E1 R P.falciparum ¥=—% 0.1u g/mL:82%; 0.033 1 g/mL: 36%
2 %R KB3-1 9/MAYYC 1pug/mL:39%
*3 IC, (KB3-1)/IC, (P.falciparum)

ESE]

In vivoToHivT U FiEHEORE

In vitro TOEERRICEBN TR LBARIEREZRLEGK — 2120
T, Plasmodium berhei (NK 6 53%#t) Efevr 2 (5BEOMEET CR~
VA, KE22~25g) ZAV, 4 BWHEIBEICEY, in vivolkiF
L5577 U TIEEETRAE,

4BEOMEE T CR~U X%, 2 5°CT1 2RI OLLET ofE LTER
CHW, BIEENL 5% ETER L FF—< U205 1Y v TIOR3
T RREZRER UL, Zomikz, BEBIEDZD 7450 1 &OREO s =
=7 1) U LKEIEEMZ, BYmEROSHKEENRO. 2m1dHEY 1x10
" I22B5E 1120, 9%REAKTHER L, RBRILAWE 0. 5%CMCK




10

15

20

25

WO 2004/000306 PCT/JP2003/007915
16

MR TIRE S, RBLAWIREN25, 50, 100, 200meg k giz/h
DEDICTRLE,

TUA (RS ([CERROBREEHIRED 0. 2m 15 L, 2BR%
(CERRTHE L ZHREDO CMCHIK (0. 2m1) 2RAKBELE, ZoOBS
ZOABELLTSHEETHEIREL, 40 BIORRERFH-, BRI, <
VADRD GERIL U CTEREEAZ /R U, BAMEE % VO CREFRI IR 314035
LIk YURDE, ABADaY Fu—n<=TR (0. 5%CMCEKRDLR L
LB Ye~ T R 500) OBPKRITHKI2 8% Tholz,

AREEWIC LD RROABHEESR (%) ZRAUCEIVEH LA,
ARFEEER (%) = (1 -RBAW TR Lz~ Y XOERRBYR /=22 f o
N T ZADEHIEGE) x 100

£ RBILAIIC L BIERR (T/C) Hkatic k0 B Lk,

MR (T/C) =RBILEWCRE L7~ Y AOEHERFERY, 20 ha—
e g 2D ELF R

N6 DIERER 4ITRT,
x4
ROREIZEIZGK—2Din vivolEl
WE AR EFLELRfE RE O EEAFAK T.C

(mg/kg) (%)® (%)
GK-2 25 17.3x3.4 40 9‘5i1'7*; 119
50 16.6+2. 4 43 10.0x0. 0% 125
100 13.9+2.4 52 10.0=X0.0* 125
200 11.5%1.2 60 11.0X0. 7* 134
TViv=y 15 13.3%+1.6 54 10.3*+2. 3* 129
Xt Rge 28.942.3 0 8.0%0.0 100

ZRED 5 L BEHE U7 SEH 5D
b0, 5%CMC (0. 2mL) ~CHLER
RIEHOLEEEHY (p<0.01, F-test)



10

15

20

25

WO 2004/000306 PCT/JP2003/007915
17

B

RPDHALDRE DI, ARHADAWITTShiHi~F ) 7IEREEL, &
PEIE,

ARZEA DA MNEE OIIERICE N T, BE BRI 3 8 BORIEIFET
FERATRETH D, REHAOEIERMITIEERS & LT—RR (1) TFEbsh
ez, EENICRE LBIBE LY —ICEA L TETE 3, 0Bk
FBHIG L TEE LVRFI OIS CCTURWEER L 22 L8 TE5, “hb
DEFGEFM AR DRSUTESC X 28 512% UGl 2 BAREREICH 5 =
EHEE LW, RRORAEERIC S 2 MR OFREIZ I TR 5 20 F 7R ER
MICRA LESHREMERTE 5, FlIE. BEX. >y 7HIS0R Nk
BMIIK, Ya—rna—R, JIE =L, 755 h—REQHE. RYTF1L
Y7 A=, FuvlrF Y a—Eos ) a—HE, Dl U —F .
RKEMEOHIE, TAHANRT A L FuFs_r Y z— NEDRFEH], X ko
NY = T—=N—= RyN—IV MEDOT U AN—JFREH L CRSETX 5,

AL A VTN ROERNZT 7 =R, SAa—R, Ya—ra—3X,
V= VRO ToT v TAXVBY —FEOBER, A7 TV L
TITRVT A, FVTEDORRA, BRI = LTLa—L, v Rasl 7ol
BAR—R BT FUEORHEH. BB AT VAISOREIEES., 2 VY
VEORERZ NV TRETE 2, HHAKROI P VERERES Th 3 DT
bAHMARBMRORERTH B, FEHIRD 7N &g 2 B IXE OB AN
AWbid, &7 IER A OBIKIIAKRIRD b 22 518645 % FIVTHET 3 = L 8T
&5,

A5

ARADOEFITROBEUTERNEE S, 20HEHEE5EIZ1~100me
/keg/ B HELIZL0~50meg kg /BTHY, ZOREERT1 A
9B EIDGFE L,

BAIp]
BAIPI1
FIRIC LV ROMBROL T F U0 7w B 2R U,
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TEMER S 25mg
TT , 150mg
ATT Y VB~ RV T A 10mg
SiFIpI 2

FIRIC L 0 OB DGR % RS LT,

&R 25mg
TAR—R, HMEE 275mg
=BT AR 10mg

RTT Y e TR A 5mg



10

15

20

WO 2004/000306 PCT/JP2003/007915

EF, R, ~R G B2, ARRF, ~"aFAVETF, b FadiviE 7L
FNE, TraxviE TIK ERRTVATIVETHD) TRENBL
EMROESNICHFR LB HREE2 ST, <5 U 7 OREBICHE S5 RS
W,

2. Ry, Ry, Ry Ry, Ry, Ry, R, Ry, Ry, Ry, R,,. RKUR
1 DKBIRF ThH DLW E AV 535Kk OIS 1 HHIC T80 E AR,

3. fe&¥Hs, 28, 3R, 2°S—5, 7, 5, 7'—FFS5b Feki—
2, 22 —¥YZ2— (4—bFuF%y—T=z=1) —2, 3, 2’, 3 —7F5¢E

Fr—[3, 8] ¥7/uir=it—4, 4’ -V ThIHEROHEEE2 02
WD EFHRZ D,

4. Ry, Ry, Ry Ry Ry, R, Ry, Ry, Ry, Ry, BRUR, MK
FRFTHY, Ry, B RS EchsbdWs AV 53ROMME 1 Hic

LA 0D EEHEAE R,

5. fe&¥a, 2S, 3R, 2°S, 3'R—5, 7, 3’, 5, 7 —~y X

ERrFy—2, 2°—EX— (44—t FrFi—T==L) —2, 3, 2°, 3
=7 b7 Ru—[3, 8] E/rA=N—4, 4’ —VFThBEEROHE
PHAS 4 B FEHRR 0 E AR,
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6. fe&Wis. 2R, 838, 2°S, 3'R—5, 7, 3, 5, 7 —~uX
ERe¥y—2, 2°—vx— (4—k RepFy—TJxz=L) —2, 3, 2, 3
=7 hoeRr— [3, 8] v/ui=n—4, 4 —TFThHBEROE
FEES 4 T FEH D E IR 2,
7. H#, R, R, R, R, Ry Ry R, Ry, R,,, RUR,,MK
FHEFTHY, RyAUR, Mt FusxvETha{baWrBn3EkotEE
1 TR RO D E FEA R,
8. fbE™as. 28, 3R, 2°S, 3'R—2"— (3, 4—Vk Fufy—
7 —RUFeFrFdFy—2— (4—k Rox
3’—7 7k bku— [3, 8] tzux=1

Jxz=)V) —5, 7, 3, 57,

V—=Txz=)V) —2, 3, 27,
—4, 4 —TVFThHIEROFHEEE 7 EBICREOE LR,
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