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(RIS XFAMERYM R S AR BT T EELEERT, b 100191)

FE: AR AT L E R R IREAEN, AR AL R R TR A4 R, 3t TERIM K IR RS 20% 2
B SRR P L BALE ML HATAFR, R RILR AR B A BAT & R EABAEIRAL BAT . Sephadex LH-20 kA2 247, Flash X E
BAGAEIRAL BAT . B /R RAR €35 Gk iEat L R TR I BN WA AT R a9 2 B 4l SHes SAZBIIREESIE . R
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oA TEL T ES (3). (7R, 9R, 10R)-3, 9-di-hidroxicalameneno (4) FewtetBE (5); HPALA 3. 4505 A G XAMLER T 5 BHF
3|, FIB R 1,1-=335-2- = AR (1,1-diphenyl-2-picrylhydrazyl, DPPH ) % Fw4k & -F3i% J& % ( Ferric ion reducing antioxidant power,
FRAP) 3t B 13564 MY HATIH B F M IF L. /£ DPPH A WA FRREF= FRAP X3+, 1o 1. 2 A3 HEF—F 8
WEMAE S, P 3 RAAE HRET.
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Abstract: To clarify the chemical composition and antioxidant activity of Cornus officinalis, a dual-use species for medicine and food, the
ethanol extract of Cornus officinalis was used as raw material in this research for examining the antioxidant components in the 20% ethanol
elution of the ethanol extract through macroporous adsorption resin. The antioxidative fraction of the alcohol extract was subjected to systematic
isolation and purification by chromatography techniques such as macroporous resin column chromatography, normal phase silica gel column
chromatography, Sephadex LH-20 column chromatography, flash reversed phase silica gel column chromatography, and preparative HPLC
chromatography. Based on the data obtained by nuclear magnetic resonance spectroscopy and mass spectrometry and from literature, five
compounds were isolated and identified from the ethanol extract of Cornus officinalis: 7-f-O-ethylmorroniside (1), 7-a-O-ethylmorroniside (2),
3-O-caffeoylquinic acid n-butyl ester (3), (7R, 9R, 10R)-3, 9-di-hidroxicalameneno (4), and vomifoliol (5), among which compounds 3-5 were
isolated for the first time from Cornus officinalis. In the meantime, the antioxidant activity of the isolated monomeric compound was evaluated
using the 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging and Ferric ion reducing antioxidant power (FRAP) assays. Compounds 1-3

all showed certain antioxidant activities in the DPPH and FRAP experiments, with Compound 3 exhibiting the highest antioxidant activity.
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HLR SRR
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HAFRIRRRRG IR R A E R, 2R
W1, ZRBEATRERE. Pl DUBR . MREfRY
PR E P,

SCHRIRIE L1 2R BE Z SR U B AT AR B PTRALT
Ve, AR RIRTUENANE 71, B
Yyels oy B BT RIS RS, Ui ey
RAT 4, H—HBATITUERE. L
FUAMIEVERST, ASOWILIZREE QS B
PTURAIEE 20% K AL A Bt SO A 2 e AT
RGrE, Nh o Bs5E 1 5 Meat, JRH DPPH
H HIFETBEFRIEMN FRAP 12500 73 B 15 21 (0 S A 5 sk
17 T PEEAEEINR, K 3 MEE YRGBT
SIS E, XN B LR TR R R S
Wt NLALZRBOFE R R R ARG AR AL R
Bt

1 S

LT fa

Buch e 78 KA, Fit: Buch AF]; Inova 500 #%
WEFEPRAX, SE[H Varian A F]; Waters2545 = RGHAH
WA, Waters AF] (Sunfire C18 #lJ€4E, 19 mmx250
mmx5 pm, Waters 2998 B8 ): Buch 7 BUHH
WA, Ffit: Buch A F]; Combiflash Companion s 5>
B CIERARRER 44, ISCO AF) /™4 ); PALL
27K, L E Pall A W] 77 i 84T (Crest Ultrasonics,
A5 TRU-SWEEP™ D),

1.2 KA

Ll 2R ) STV e PR e - (22 QIR B T S 4
TENZE & L2 BE Cornus officinalis ISR, FHFE
TRAE T AL S RSB 5 DhRe & wh b at i
5L % . Sephadex LH-20, Pharmacia A ]; A7
WERER (160~200 H) FIE kAL GF254, H &
WAL T s T \bE R e S e (RPCig, FE[E
BRI ATD &5 HlEE. L RRIRE AR, 4rat,
JeEtb 2= 50 HPLC FA R Eigal, 22 E Fisher
NE] s SEISFACAERAK . 1,1- A2 = L IR A

(1,1-diphenyl-2-picrylhydrazyl, DPPH). FRAP i
A vE I S0 S B R R AR A R A
Ao

2 WK
2.1 BAALEAEARELS 48 it

138

IZEEE 25 kg, SKH 50% 2B HEET 3 1K,
K 1h, &H 3 RIEHGEIRIERAGRENRE (43 kg,
KRB ECT K, EREE KPS HP-20 R FL
PR EEIERE, K. 20%48 . 60%LEE . 95%
LB, MR AR S BEA or, 432 4 AL Fo 20%
CIEVEMEEBAL 1.25 kgo H 20% LEESER AL A, i
IEFHRERHAE, PAEAT:FEE (10:1~0:1) BEATHEEE LR,
BEEY7: FEE=10:1 8:1 FIFFEEAH sy, it =A%
A1~A3 ¥ AL IR OHRE A, L2 7K=5:95-1:0
HATEREEVERG, B34 Al-1~Al-14. Al-2 ¥4
A, DAEAT: HEE (20:1~0:1) HEATEREENEL, 75
3 A1-2-1~A1-2-6 253, A1-2-2. A1-2-3 1 A1-2-4 2
343 9I3E4T Sephadex LH-20 &ERALENT, LA FH
BE (2:1) NPelis, =AM P AR AT
A TLC s, DAEMT:HEE (10:1) NREHAFA], iR
LI, B A 1 AN BRI A B AT
B 2 43 iE I S A Flash £, PAHEE: 7K (30:70~
100:0) FATHEML, it i & mr3eiiAa 25, LU
7K (45:55) Pelit, 1[EMLEP 1 (35 mg) ALE
P2 (17 mg). 5 Al-2-1 E545d Sephadex LH-20
BRI, DLEAR: PR (2:1) R, EHEE
FPA, R HIRGRT Sephadex LH-20 Btk
e, DUA RS FEE (550 3TN, &5
B HPLC, HEEK (30:70) #EATH14%, 5311k
A3 (14mg). A5 Al-1 PGB RERAE (B,
S WO (30:1~1:0 ) i3E AT BA B VR L, 15 F
Al-1-1~A1-1-6 #4y, Hr A1-1-3 #H GBI RER
R, Mk AE (6:1~1:1) BHTRORIVERL, SR
JEiid Sephadex LH-20 &R EiliAt, LU ik 507
HlE (5:5:1) #EATHM, fa RSl HPLC (FHfE:
K=65:45) #iTH#%, REMEY) 4 (9 mg) LG
P15 (12mg).

22 HUAME IR

22.1 DPPH A wi#FREn

DPPH [ FH35iE R 5% shen yingbing %'
Jii%, FEVEEE: L 95%I1 B iR Bk E 9 0.1
mmol/L [f] DPPH H HEEH, . HL 100 pL iR
9100 uM 152 0] 100 uL DPPH IR &
25 CHHEKRMN 30 min, MNEE T 96 FLAKHIE,
Sl E 3 AL, MERSIREYICE 517 nm LRI
JERE, WOLEEHCTIME, UL Ve PR, 95%4
B O TSRS AR

DPPH &R H=[1-A/Ao]*100

P A AR RB R, Ay T Q3T RE R,
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2.2.2 FRAP EHLAALEE A M

PRk 2RI E . FREL 27.8 mg RF SR
FeSO,- TH,0, #fFHE 25 E] 1 mL. BGEE 100 mmol/L
FeSO, Wi % 0.15.0.3.0.6.0.9.1.2 f11.5 mmol/L.
MR L) OD {1, 22HbrnErh k.

SPUEALRE I F 96 FLERHIIA 180 uL
FARP TAE#, BEJSIMAWKE N 100 M 465,
BIRE), T 37 CWEE 3~5 min, MHRAE 593 nm 4 OD
B, ARAEARAE LB S L E P RE 7T

3 HER5VE

31 feambmER

3.1.1 e M

WEY 1 NABTLEH K, ESIMS m/z 457
[M+Na]™, £54 NMR 3% 5 4 00 4 7 38 AT fig ok
CioH300y1, UV 7E 238 nm AbE &AL, 'H NMR
(CD;0D, 500 MHz)ilf B/RnfEMLInA —MEAMESE
5 0u 748 (1H, s); — /M PAEEES S5 on 5.85 (1H, d,
J=9.3 Hz), W MEAEESE 6p4.84 (1H, 0)F14.30
(1H, m)kt; —NHARGE ST 04 3.67 GH, s)lb; —
HAEHEES SHE 01 3.19~4.76 2 18), Hrh 6,476 kb
B9 NHEE R REEE S, R AR J=7.9 Hz
Wse AR p MR BRib 2z 4h, F MBS
B8RS 0y 3.60 (2H, o)1 1.20 (3H, t, /=7.2 Hz),
HENION 2 AR BRI B BERE . °C NMR
(CD;0D, 125 MHz)i 27" F 20 MirfES, Hifa—
ANERFEDRAS SHE 0 168.7, 2 DRSS o 154.5 A
111.6, 2 NPAEEERAE S 00982 F195.6, —H A% bk
WAG 5 TE 60 62.8~100.1, 1 5 100.1 LbFR AR F=0% -
254 "H NMR A1 °C NMR #ENL S A S5 4TE
Yy, @it o SRR, e 1 o 7--0-
R, A wE 1.

[¥] OCH, [+] 0
W "y OCH, OH
- H
H,CH,CO, H.O
ke S HCHC U.‘ \l HO =
“\/]\r“ o o pe-
: H 0
iH 3 iH ! “ "o
HO e OCH,
0 HO o-
=10OH \ s OH o° "o )
i F S on
HO OH Ho  Yom HO
1 1
)U\
HO = OH - Y
| HO"
== .
Ho” ™

5

E 1 L& 1-5 B
Fig.1 The structures of compounds 1~5
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Fig.2 The NMR spectra of compound 1
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Fig.3 The NMR spectra of compound 2
WEY 2 NABTLEH K, ESIMS m/z 457
[M+Na]", %54 NMR %504 40 5 7 Xl sl
CioH300y1, UV 7E 238 nm AbE &AWL, H NMR
(CD;0D, 500 MHz)ilk /s HA W S51-A7 1 5 AH
Bl 58 —HA MRS S 0y 5.80 (1H, d,J=9.3 Hz),
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7.50 (1H, s), 2.82 (1H, m), 1.17 (1H, m), 2.00 (1H, m),
459 (1H, dd,J=11.5,7.6 Hz)), 3.57 (1H, dd,J=12.2,
10.1 Hz), 1.79 (1H, m), 3.67 (3H,s), —HH# & =S
Ou3.21~4.79, HAIGRN p RII%NE, Fl—H L AEAE
564394 2H, o), 120 (3H, t, J=7.2 Hz). tRH#fEH:
"H NMR EEHENL A 2 5690 1 NHIRIASE
IR T . °C NMR (CD;0D, 125MHz) it B
20 MRS, SEW 1AL, HEEXGE C-8 1
SRR oc 742, C-6 hililE S kA5
T 5c35.8, U C-7 DAALRAEAR L, i ek
BlExt b, Mt &Y 2 N 7-0-0-Z 3L 5L, H4s
Fa =k 1.

13001 g1z3f3: 28 §ER E3RE3
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Fig.4 The NMR spectra of compound 3

B 3 NIEFEEHR AR, ESI-MS m/z 367 [M-HT,
454 NMR EEEEHEN ¥ U688 CiyH3009, UV
7E 325 nm AR, "H-NMR (DMSO-ds, 500
MHz)ifE K3 X —% ABX R4if55 du: 7.01 (1H,
d, J=1.6 Hz), 6.95(1H, dd, J=8.4, 1.6 Hz), 6.75(1H,
d, J=8.4 Hz)M—HxAXEES ou: 7.38 (1H, d,
J=16.0Hz), 6.11(1H, d, J=16.0 Hz)J-1)& AunnEit 3t
2455 oy 5.00(1H, m),3.86(1 H, m), 3.55(1H,
m) NEAW FELS S du: 3.55 3H, s, OCH3)N
FEEEES . "CNMR(DMSO, 125 MHz)i &R a
17 NMx(ES, HA RIS 5 6c174.1,165.8 1 8
AMERIE S 0 149.0, 146.1, 145.6, 125.8, 121.8, 116.3,
115.1 1 114.2; 454 "H-NMR 1 °C NMR H#ER AT EA

—
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SRRRATAYD, 5 SCER MR, BE a3
N 3-O-WmEREZE 7 IR R

&M 4 A JtE i oK, ESIMS m/z
235[M+H]", £54& NMR ERE N 12T N
CisH»0,. 'H NMR(CDCl;, 500 MHz)ii iRz X
AP RIEESES 64698 (1 H, s), 6.70(1H, s): &=
WXH —MNMEEIRFIES 64 3.50 (1 H, m), — 57
WHAES 04238 (1 H, m), 1.02(3H, d, J=6.7Hz),
0.65(3H, d, J=6.7 Hz). “C NMR (CDCl;, 125 MHz)
WA 15 M(ES, HAd 6 AN ERIE S, HE
TAH RSN RIEAMAIEE N 5, UG
ARG T B, 454 TH NMR S5, ik
EYIRTTEACKIR A RS20 o 35 SR s
X, # e AW 4 N (TR, 9R, 10R)-3,

9-di-hidroxicalameneno.
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Fig.5 The NMR spectra of compound 4

&Y 5 NEEHIRY, ESI-MS: m/z 225
[M+H]", 454 NMR 3% 54 4 9 4 7 20 n] R A
Ci3Hy005. 'H NMR(CDCls, 500 MHz)i SRk
=ANELES 04582 (1 H, d, J~16.0Hz), 5.75(1 H,
dd, J=16.0, 5.0Hz), 5.62(1H, s), IS,
VLA — N e A DU 2S5 oy 1.90 3H,
s), 1.30 3H, d, J=7.0Hz), 0.95(3 H, s), 0.90 (3 H,
s); °C NMR(CDCls, 125 MHz)i 5 13 MifE 5,
HAFAE—N a, B-AUAEIIRASS 6c197.9, 162.7,
127.1 Fi— A RR1E 5 0c 129.1,135.9; 454 '"H-NMR
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1 PC NMR I AT e A5 24 B R sl . i 5
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Fig.6 The spectra NMR of compound 5

3.2 B e Rk HlE

A 1 (7-4-0-LIEFLETF): ABTLEMA,
ESI-MS m/z 457 [M+Na]", [a]Z -128 (¢ 0.08, CH;0H).
'H-NMR (CD;OD, 500MHz) 6: 5.85 (1H, d, J= 9.3 Hz,
H-1), 7.48 (1H, s, H-3), 3.04 (1H, m, H-5), 1.48 (1H, m,
H-60), 1.89 (1H, m, H-6f), 4.84 (1H, o, H-7), 4.30 (1H,
m, H-9), 1.79 (1H, m, H-9), 1.30 3H, d, J = 7.0 Hz,
H-10), 3.67 (3H, s, H-12), 3.60 (2H, o, H-13), 1.20 (3H, t,
J =172 Hz, H-15), 476 (1H, d, J = 7.9 Hz, H-1'), 3.19
(1H, dd, J= 7.9, 9.3 Hz, H-2'), 3.35 (1H, dd, J=9.0, 9.0
Hz, H-3"), 3.28 (1H, o, H-4"), 3.48 (1H, m, H-5'), 3.62
(1H, dd, J=12.2, 6.3 Hz, H-6'a), 3.85 (1H, dd, J = 12.3,
2.2 Hz, H-6\8): C-NMR (CD;OD, 125MHz) &: 95.6
(C-1), 154.5 (C-3), 111.6 (C-4), 28.0 (C-5), 33.9 (C-6),
98.2 (C-7), 66.3 (C-8), 40.4 (C-9), 19.7 (C-10), 168.7
(C-11), 51.8 (C-12), 63.8 (C-13), 154 (C-15), 100.1
(C-1"), 75.0 (C-2"), 78.5 (C-3"), 71.6 (C-4'), 77.9 (C-5",
62.8 (C-6").

a2 (7-0-0-LIEFHEF): ABTLEH A,
ESI-MS m/z 457 [M+Na]™ , [a]Z -119 (c 0.06,
CH;OH). 'H-NMR (CD;0D, 500MHz) d: 5.80 (1H, d, J
=9.3 Hz, H-1), 7.52 (1H, s, H-3), 2.82 (1H, m, H-5), 1.17

(1H, m, H-6a), 2.00 (1H, m, H-68), 4.59 (1H, dd, J =
11.5, 7.6 Hz, H-7), 3.57 (1H, m, H-8), 1.79 (1H, m, H-9),
3.67 (3H, s, H-12), 3.94 (2H, o, H-13), 1.20 GH, t, J =
7.2 Hz, H-14), 479 (1H, d, J = 7.9 Hz, H-1"), 3.21 (1H,
dd, J=17.9, 9.3 Hz, H-2"), 3.36 (1H, dd, J = 9.0, 9.0 Hz,
H-3'), 3.29 (1H, o, H-4), 3.50 (1H, m, H-5"), 3.62 (1H, dd,
J=122, 6.3 Hz, H-6'a), 3.85 (1H, dd, J = 12.3, 2.2 Hz,
H-68); “C-NMR (CD;OD, 125MHz) &: 95.7 (C-1),
154.5 (C-3), 110.7 (C-4), 31.8 (C-5), 35.8 (C-6), 99.8
(C-7), 74.2 (C-8), 40.1 (C-9), 19.7 (C-10), 168.6 (C-11),
51.8 (C-12), 65.6 (C-13), 154 (C-15), 103.2 (C-1"), 75.0
(C-2"), 78.5 (C-3"), 71.7 (C-4"), 77.9 (C-5"), 62.9 (C-6)-

WA 3 (3-O-WHEBEZE TR S : R B K,
ESI-MS m/z 367 [M-H]', [o]Z -97 (¢ 0.05, CH;0H).
'H-NMR (DMSO-ds, 500 MHz) 6: 1.75 (1H, m, H-2a),
1.90 (1H, m, H-28), 5.00 (1H, m, H-3), 3.86 (1H, m, H-4),
3.55 (1H, m, H-5), 2.10 (2H, m, H-6), 6.11 (1H, d, J =
16.0 Hz, H-2'), 7.38 (1H, d, J = 16.0 Hz, H-3"), 7.01 (1H,
d, J= 1.6 Hz, H-5'), 6.75 (1H, d, J = 8.4 Hz, H-8'), 6.95
(1H, dd, J = 8.4, 1.6 Hz, H-9'), 3.55 (3H, s, OCHj).
BC-NMR (DMSO-d,, 125 MHz) 6: 73.5 (C-1), 35.6
(C-2), 71.5 (C-3), 69.7 (C-4), 67.3 (C-5), 37.7 (C-6),
174.1 (C-7), 165.8 (C-1, 114.2 (C-2"), 145.6 (C-3'),
125.8 (C-4'), 115.1 (C-5'), 146.1 (C-6"), 149.0 (C-7),
116.3 (C-8'), 121.8 (C-9'), 53.3 (OCH3).

WA 4 (TR, 9R, 10R)-3, 9-di-hidroxicalameneno:
HEH A, ESI-MS m/z 235 [M+H], [aZ -76 (¢ 0.03,
MeOH); 'H NMR (CDCls, 500 MHz) 6: 2.60 (1H, m,
H-1), 3.50 (1H, m, H-2), 2.04 (1H, m, H-3), 1.49 (1H,
m, H-3), 2.87 (1H, m, H-4), 6.98 (1H, s, H-5), 6.70 (1H,
s, H-8), 2.38 (1H, m, H-11), 1.02 3H, d, J = 6.7 Hz,
H-12), 0.65 3H, d, J = 6.7 Hz, H-13), 1.30 (3H, d, J =
6.7 Hz, H-14), 2.21 (3H, s, H-15); >C NMR (CDClL, 125
MHz) 6: 41.6 (C-1), 74.0 (C-2), 31.8 (C-3), 42.4 (C-4),
129.3 (C-5), 121.5 (C-6), 152.0 (C-7), 113.0 (C-8), 139.6
(C-9), 131.0 (C-10), 31.0 (C-11), 15.7 (C-12), 20.9
(C-13), 16.9 (C-14), 15.9 (C-15).

AW 5 (HERED : TRt hRY), ESI-MS: m/z 225
[M+H]", [a]Z +45 (c 0.05, CHCl;); 'H NMR (CDCl,,
500 MHz) &: 5.62 (1H, s, H-2), 2.09 (1H, d, J = 12.0 Hz,
H-6a), 2.96 (1H, d, J = 12.0 Hz, H-6p), 5.82 (1H, d, J =
16.0 Hz, H-7), 5.75 (1H, dd, J = 16.0, 5.0 Hz, H-8), 4.40
(1H, m, H-9), 1.30 3H, d, J= 7.0 Hz, H-10), 0.95 3H, s,
H-11), 0.90 (3H, s, H-12), 1.90 (3H, s, H-13); °C NMR
(CDCls, 125 MHz) &: 197.9 (C-1), 127.1 (C-2), 162.7
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(C-3), 79.2 (C-4), 41.3 (C-5), 49.9 (C-6), 129.1 (C-7),
135.9 (C-8), 68.1 (C-9), 19.0 (C-10), 23.9 (C-11), 23.0
(C-12),24.2 (C-13).

33 feEmiAatiEE

33.1 DPPH g @ iiFk%

R REAT: ol e it 8 2 AIAH 234243 (1) DPPH H
HEIERRAL S, Wk 1 PR, 20% SR d i 50 5
AR DPPH H HIEEEREEST, TERRF T 70%:;
20% LSO A4 5, AL 5 B B i
DPPH H HIERREE S, I E a5t A1 7k
1TRGH .

RGP0 DPPH H HEEE R AT, % 2
PR, WE¥ 1. 2 A3 %f DPPH H HEERF T
50%, HrPbaw) 3 HOREAT, TERRERIS 73%. L&
Y4 Fitk-54) 5 %F DPPH H HHE:J L EERIEM. A
SCHRIRIE, 1LIZRBE Z BRI B IR AT BT B B i
T, FCEYE S T RSN 2 SR 2,
ARSI S5 R LI, A A 1 A2 NIARGEEGE SRS
W& 3 Ny, BIRAAERE REEE. M
K 2R S e i M S BTGRP B 5T
AR, iR NS U RIE R

R 1 BEBLFNS B5LH ST 7S DPPH B EIEERRE
Table 1 The DPPH free radical scavenging rate of isolated
fractions (xts, n=3)

217 DPPH/%
7KAR 51.23+2.22
20% Z.EF ZeptAR 78.29+2.33
60% LB 2EAtAR 45.15+1.39
95% T.BF #RAtAR 65.69+3.37
Al 485 79.4241.10
A2 45 65.56+1.77
A3 45 23.89+0.43

R 2 ZRiKMLEY%T DPPH ERESERE

Table 2 The DPPH free radical scavenging rate of compounds

1~5 (x&s, n=3)

(e DPPH/%
b 1 64.12+0.98
bt 2 62.46+0.31
et 3 73.54+0.62
a4 4 21.39+1.21
a4 5 15.33+2.26

Ve 93.96+0.21

3.3.2 FRAP B H#Afbie
K EPUEALBE IR IRF & (FRAP ) X4
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BRI 5 AN AR ST U A E NS, 45
KA 1~3 BA—EMitaimt:, (&4 m
5 RRILHTENE . FRAP MiA45 5 DPPH 4558 —%,
HEMNL 2 55 b TR TS PR RS v BE A PRI Tk 12

AT o

0.5
04}

w 03F

5

© 02} y=0.28x+0.1041

R>=0.9999

0.1
"o 0.5 1.0 L5

FeSO, / mM
& 7 FeSO.¥rfEfhZ
Fig.7 The standard curve of FeSO,
R 3 ZRIMMLEMHEIMELEE

Table 3 Total antioxidant activities of compounds (xxs, n=3)

adh OD #)1& FeSO, % &/mM
e 1 0.19+£0.010 0.32+0.030
e 2 0.18+0.011 0.29+0.040
a4 3 0.2120.021 0.40+0.073
Ve 0.24+0.015 0.50+0.056
4 ZEip

L2 B8 L RESE Y 20 22 M € 1 BRI 3 27 07
%, IR 7S %€ T 5 MEE, 730 7-6-0-
CHEEFLET (1D, 7-0-0-ZFE50E T (2). 3-0-WnHE
Bk %4 78 F B (3). (7R, 9R, 10R)-3,9-di-
hidroxicalameneno (4). FEIFEE (5), HAp L&) 3.
4 F1 5 NE RN ZIE T4 E193); 8T DPPH H H2E
TR I FARP R3804 B9 2 P ST AL
EHERATIE, KIEY) 1~3 BF — 2 Pra s
Mo IR E SIMEBERE ISy, SCERIROE LR B
ERBRSS FE A D5 EA —EPE
AEPER, TS 1 A0 2 NS I FIE L &,
W EA— NPT EATENE, ULZEE RS EROR
MBI ST, AEEiE TR et
W, SRR AT AR SR P A A T e A A kAT
RAIBEFL,  WI L R B PTG R R, Il
PR N RIRPTEARRIEHR R 2K, a2l
R BEAE B DU TR B 0T 2 s A ) e 32 SR A
P5.
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