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#  E: BM  XNIWUIEL Clerodendranthus spicatus A WIS A 3ET 70 B 48 8 H e Hpr gt . 3% FIAEER.
Sephadex LH-20. MCI A (1% LA Kz i) 48 Y i ROBAR (il S b AT 2 BS 44k, I8 PR LA A0 STk L o 8507 x4 S it A7 45
PR TE o R IAR EERRRI , X 43 B8 A5 A A S D EAT OIS AR 2 M BT <0 €00 B0 40 TR AT T Y 40176 PR < B (03 6 3R T (MIRSAD
UK KIGHEREETN . SBR MM AEERKR OB A A 8153 26 MUEY, % EN 1-[1-0x0-9(3.4-
methylenedioxyphenyl)-2E,4E,8 E-nonatrienyl]-pyrrolidine (1). piperchabamide B (2). piperolein B (3). dehydropipernonaline
(4D, B (5). guineensine (6)- piperflaviflorine A (7). SAHER G (8 ¥R LW (90 methyl(2E,4E)-7-(1,3-benzodioxol-
5-yl)-2,4-heptadienoate (10). (1S,25)-1,2,3-trihydroxy-1-(3,4-methylenedioxyphenyl)propane (11). Jx 25 ¥ FE AIRERR 2 B8 (12).
WNHERR 2 0 EE (13). 4B W ERIE T 5 THE (14). eupomatenoid-7 (15). licarin A (16). (7R,8R)-7,8-dihydro-7-(3,4-
dihydroxyphenyl)-3'-methoxy-8-methyl-1’-(E-propenyl) benzofuran (17). denudatin A (18). futokadsurin C (19). 3-(3.,4-
dihydroxyphenyl)-acrylic acid-1-(3,4-dihydroxyphenyl)-2-methoxycarbonylethyl ester ( 20 ) . sibiriaester A (21 ). 2-(3'4"-
dihydroxyphenyl)-1,3-benzodioxole-5-aldehyde (22). glechomol A (23). 4-hydroxy-2,3-dimethyl-2-nonen-4-olide (24). (+)-Z
BRE (25). HEfEER (260, ST HERMLIL, WAV 15~18 M MAF . &3 RIA R . iy H A G bk 4 2
BRI (methicillin-resistant Staphylococcus aureus, MRSA) LA KT o AR B A BB IIPTEE T, Refsa 2ams) 4 Fh
WK ES. 458 WEW 1~4. 6~12. 16~19. 21. 24 BN KMNETERh 25135, (L& 5. 13~15. 20,
22, 23, 25, 26 NEIRMEFERED F 5 BER 3 AW 15~18 TEFUH S TR BV R 1S, W8 JE 8 A K
AHOCHT G HR L) B LRl AR 2 4
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Chemical constituents and antibacterial activity of Clerodendranthus spicatus

XIONG Xiubi, LI Guangyi, YUAN lJie, WU Jiewei

School of Pharmaceutical Sciences, Guangzhou University of Chinese Medicine, Guangzhou 510006, China

Abstract: Objective The chemical constituents of the whole plant of Maoxucao (Clerodendranthus spicatus) were isolated and
identified, and their antibacterial activities were determined. Methods The compounds were isolated and purified by silica gel,
Sephadex LH-20, MCI column chromatography and preparative high performance liquid chromatography, and their structures were
identified by NMR data and literature comparison. The activities of the isolated compounds against Bacillus cereus, Staphylococcus
aureus, methicillin-resistant S. aureus (MRSA) and Escherichia coli were evaluated by gradient dilution method. Results A total of
26 compounds were isolated from the ethyl acetate extract and identified as 1-[1-0x0-9 (3,4-methylenedioxyphenyl)-2F,4E,8E-
nonatrienyl]-pyrrolidine (1), piperchabamide B (2), piperolein B (3), dehydropipernonaline (4), piperine (5), guineensine (6),
piperflaviflorine A (7), methyl piperate (8), ethyl piperate (9), methyl (2E,4F)-7-(1,3-benzodioxol-5-yl)-2,4-heptadienoate (10),
(18,25)-1,2,3-trihydroxy-1-(3,4-methylenedioxyphenyl) propane (11), trans-p-hydroxyl ethyl cinnamate (12), caffeic acid ethylene
ester (13), phthalic acid butyl isobutyl ester (14), eupomatenoid-7 (15), licarin A (16), (7R,8R)-7,8-dihydro-7-(3,4-dihydroxyphenyl)-
3'-methoxy-8-methyl-1'-(E-propenyl) benzofuran (17), denudatin A (18), futokadsurin C (19), 3-(3,4-dihydroxyphenyl)-acrylic acid-
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1-(3,4-dihydroxyphenyl)-2-methoxycarbonylethyl ester (20), sibiriaester A (21), 2-(3',4'-dihydroxyphenyl)-1,3-benzodioxole-5-
aldehyde (22), glechomol A (23), 4-hydroxy-2,3-dimethyl-2-nonen-4-olide (24), (+)-sesamin (25), asarinin (26). Compared with the

positive drug vancomycin, compounds 15—18 have obvious antibacterial activity against B. cereus, S. aureus, MRSA and E. coli, and

can effectively inhibit the growth and reproduction of the four strains. Conclusion Compounds 1—4, 6—12,16—19, 21 and 24 were

isolated from Labiatae for the first time, and compounds 5, 13—15, 20, 22, 23, 25, 26 were isolated firstly from C. spicatus. Compounds

15—18 showed significant antibacterial activity, which can provide material basis and scientific basis for subsequent research and

development of related new drugs.

Key words: Clerodendranthus spicatus (Thunb.) C. Y. Wu; Labiatae; amide alkaloids; lignans; anti-MRSA; eupomatenoid-7; denudatin A

Wi Clerodendranthus spicatus (Thunb.) C. Y.
Wu XA % BE A, ZEERNE KB 2 E
AR, IHBESESRS A4, 2R E SR
ARSI Zi WA, FREEY SRR
5 A, FESATTENERTINL., DoRPEE. 4
MEER SR, REMNA 1M, BT %, &
BOPAE] TUAIAR R AE A 2, (PP 2RI e
BROH RGOS . PR, A B, B34, BHATE
R AR FKEDIR, ATHT RS R B
RS« PRI &5 A AR S5 I BT ia Bl 2 B [ A
HESCHR, RIS Z S A IS RN R MERK.
T RSy, 2P R, B R A%,
PR PUm . o8B DhRe. busibE. PR, i
R S E S H AR T AR &gy, 52 AR
BITAE, BEEDUERI) AL, A 251 R
8, R EAHBNTUERBERR, 5
FUAERMAEVLEIARE, 2GR e LS 25,
PRT HAE rp 5 245 o SR B 25 W) R AT A Ui AL
MAEAE N TERLE 77 R B A M2 i
PR A E W ENE T, RIOy TIRAFZEA
OREAY 5 B3 IR TR TR, ASHIE 000 A 20
ISR CREIR I EAT P AT, JFR A
P EUIE DU 2 B, L B188] 26 4
&M, o0 %EE N 1-]1-0x0-93,4-methyl-
enedioxyphenyl)-2E,4E 8 E-nonatrienyl]-pyrrolidine (1)
piperchabamide B (2 ) . piperolein B (3 ) .
dehydropipernonaline (4). #I#HIE (piperine, 5).
guineensine (6). piperflaviflorine A (7). BHHER H
fig (methyl piperate, 8) HHHIL .l (ethyl piperate,
9 ) . methyl (2E,4E)-7-(1,3-benzodioxol-5-yl)-2,4-
heptadienoate (10). (1S,25)-1,2,3-trihydroxy-1-(3,4-
methylenedioxyphenyl)propane (11). &K FEIER
FEMR 4.l (trans-p-hydroxyl ethyl cinnamate, 12).
MNHERR 2 4515 (caffeic acid ethylene ester, 13). 4
K T HPERIE T 52 T e (phthalic acid butyl isobutyl

ester, 14). eupomatenoid-7 (15). licarinA (16)+ (7R,
8R)-7,8-dihydro-7-(3,4-dihydroxyphenyl)-3'-methoxy-
8-methyl-1'-(E-propenyl) benzofuran (17). denudatin
A(18). futokadsurin C(19).3-(3,4-dihydroxyphenyl)-
acrylic acid-1-(3,4-dihydroxyphenyl)-2-methoxycarbonyl-
ethyl ester (20). sibiriaester A (21). 2-(3'4"-
dihydroxyphenyl)-1,3-benzodioxole-5-aldehyde (22).
glechomol A (23). 4-hydroxy-2,3-dimethyl-2-nonen-
4-olide (24). (+)-ZRRFE [(+)-sesamin, 25]. 4HF
fii 3R Casarinin, 26). HALEY 1~4. 6~12. 16~
19. 21. 24 NERNERR D2 @A, (LaY) s,
13~15. 20, 22, 23, 25, 26 N XM H 5y
AR PIEIETES R B R A 15~18 X 4 Fh
WA A B BRI PTRTEYE,  efe A R4 4 Fh
A AR
1 UFESHH

Bruker AV-400 MHz #% i 3& IR B 54X (i £
Bruker /A 7] ); XHRE 2000A Jig#% 78 K AX (L5 i
Sk R AT 2 DIReREAR X (PerkinElmer A 7] );
Perkin Elmer 341 Jig ;% (PerkinElmer); Agilent 1100
il 2% M v OB (36 Z AR A F] D) Waters
Sunfire®RP Cis il & R 34 (150 mm X 30 mm, 5
um); FEEIERERE (200~300. 300~400 H, 75
AL LA R AT ); Sephadex LH-20 (3£
Pharmacia 22 7] ); il 4 84S BOBAH BT R D i
auZR ), Hoh a6 p A AL Jm o s E61R
73 B 7 (fE[E Biofroxx A, #t5 EZ2811D345);
M F A P AR 4 3% Bk B Methicillin-resistant
Staphylococcus aureus (MRSA JCSC4469, H [ R}~
e 1 T L 470 Tl S 75 A UR R AE A I I3 ) L 4 (0 ]
HIERE S. aureus (S. aureus CMCC26003, | ARAHM
AW A ORI 0 )y WEREZF AR Bacillus cereus
(B. cereus CMCC63301, |~ ZRATRAE) 1 Fh {RE
L) KW Escherichia coli (E. coli ATCC8739,
ITRABWAE M ORI ) fHIREE IR (HA
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WEAEZM T 2024 4 6 H R T 2 B=IMNE
MY, BB 2K A 2 2 B R AR R A
REERNERR'E X BEYMAE C. spicatus
(Thunb.) C. Y. Wu [ T {545,

2 RESNE

HOMZTE 258 20 kg, N 5 F5 7K 2 RILFR
Bitt, KE 3R, k& 1h, &3 IRGEHUH,
RS, HRSRE, BRARBRET K,
FABEER CBRZEHL 3 Ik, S IFREIRAEZEHGH, 153
BERR O BEEAIR B 431.58 g, K%k K H MCI
JEHTALFE, FHZEE-/K (50 @50, 80 © 20) B VM,
WA B JE BRI, 15 50% O FFIRE 222.78 g+
80% LIHIRE 132.46 go

¥ 80% LB /MR E 132.46 g LRERHFE (B 4y
B, DU EE-EEER B (20 ¢ 150 @ 1) BREEVLM,
55 18 NS (Fr. A~R). %445 Fr. E (142.3 mg)
25 ) £ B RO Btk a4k, B 2 RE-/K (40
60—95 1 5) BEEEYENL, AFARE 20 mL/min, 153
&Y 9 (4.5mg, rR=39min). 10 (15.0mg, R=
47min). 14 (5.1 mg, ®R=59min). ¥ Fr.G (100.2
mg) £l £ OB Bk Ak (L E-7K 40
60—95 : 5), BELEH 18 (6.8 mg, r=43 min),
Hoy Fr.J (391 g) SERH A5, RSN,
23] 3 N4 (Fr.J1~13), Hob Fro I3 g ik
Prit, B3R5 25 (39.6mg). Fr.J2 (572.5mg)
25 ) % AL O i gtk CZBE-K 40
60—95 : 5), BELEH 16 (7.8 mg, tr=44min).
19 (10.2 mg, k=46 min) 17 (4.5 mg, tr=49 min).
44y Fr.K (2.45¢g) SEIIRAE G55, HEEGE,
23] 6 N1 (Fr. KI~K6), Hr Fr. K3 #1 Fr.
K5 A Rt , 2nlfE2 549 4 (21.9mg)
6 (32.5mg).

Fr. K2 (264.4mg) 2|+ = RO ik il
(ZJE-7K 40 1 60—95 : 5), BEILEY 8 (4.3 mg,
R=37min). Fr.K3 (2.28 g) £ M m S0t
Atk (ZH5-7K 40 1 60—95 1 5), BFHLEY 2
(41.5mg, ®r=45min). 3 (21.2mg, R=48 min).
7 (4.8mg, R=62min). Fr.K5 (306.4mg) 2%
R OB i 4l AL (2 J15-/K 40 T 60—95 1 5), 1§
AP 12 (5.8 mg, ®R=20min) 15 (6.7 mg,
k=31 min). Fr.K6 (120.4mg) 2|47 = RO Af
titaith (ZE-/K 40 1 6095 1 5), BRELAEY)

26 (9.4mg, rR=43min). 4% Fr.L (1.78g) &t
FREAE 1% o 5, FR BRI, 4381 2 A4 5 (Fr. L1~
L2), Hrt Fr. L2 WA db AT i, 531664 15(15.6
mg). 44 Fr.N (2.85g) LBk, iz
Ve, 533 N T44 (Fr. NI~N3) , % Fr. N1
SRERA OS5, DA MER-BIR Ol (20 ¢
13 0 DESFEEVEML, 1531 74415 (Fr. NIA~NIG),
M Fr. N1G FEZARLAEY 11 (9.1 mg), Ff Fr.
N2 (640.2 mg) &l e B s el alifh (ZME-/K
40 : 60—95 : 5), HEMLAY 1 (189mg, r=74.6
min). 414} Fr.O (1020g) LGRS B, H
FEBElL, 193] 6 T Hy (Fr.O1~06), ¥ 12445
Fr. 03 (489.8 mg) il £ B4 i WO AH (il 4lidk (&
JiE-7K 40 1 6095 1 5), HEMHLEY 13 (4.9 mg,
frr=12.8 min)-

B 50% LB TIRE 222,78 g L RERSHE (it /)
5, DUAThEE-BER 88 (50150 0 1) BREETR,
53 18 MH4> (Fr. A~R). ¥4 Fr.E (138 g)
LB BN oy B, EEBEI, 153 3 AN T45) (Fr
E1~E3), Fr.E2 (873.1 mg) 2|45 AU i XAt (4
weaifh, FHZME-7K (10 1 90—70 © 30) BhEEHLN,
AR E 20 mL/min, 3E4LAY 23 (35.3 mg,
rR=32min). Fr.E3 (530.1 mg) Z:#il4% A = RmiAH
itttk FHZHE-7K (10 1 90—70 © 30) e/,
BEMLAYI 21 (92mg, ®rR=37.8min) 122 (154
mg, ®=50.8 min). Fr. F (390.7 mg) &% A&
MR AR Al 2 HE-7K (10 2 90—70 1300 #
Ve, BEMLEY) 24 (11.6mg, rR=61min). Z
5y Fr. Q (1.75 g) &EEEAT (il 7By, FEEHE,
B3 5 N4y (Fr. Q1~Q5), K144 Fr. Q3
(230.4 mg) L&A m RO Ag Al (2K
10 : 90—70 : 300, 1HEMLEY 20 (23.5 mg, =
35 min).
3 SHEE

& 1. wE e MEE, 517X Ah
C20H2NOs. "HNMR (400 MHz, CDCl3) 6: 7.28 (1H,
dd, J=14.9, 10.8 Hz, H-3), 6.87 (1H, d, J= 1.4 Hz, H-
2", 6.75 (1H, dd, J= 7.9, 1.4 Hz, H-6"), 6.72 (1H, d,
J=7.8 Hz, H-5"), 6.30 (1H, d, J= 15.7 Hz, H-9), 6.22
(1H, dd, J=15.1, 10.7 Hz, H-4), 6.10 (1H, d, J = 14.9
Hz, H-2), 6.10 (1H, dt, J= 14.9, 6.5 Hz, H-5), 6.02 (1H,
dt, J=15.8 Hz, H-8), 5.92 (2H, s, -OCH,0-), 3.53 (2H,
t,J=5.6 Hz, H-5"), 3.50 (2H, t, J = 5.6 Hz, H-2"), 2.30
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(4H, m, H-6, 7), 1.95 (2H, m, H-3"), 1.85 (2H, m, H-
4"); BBCNMR (100 MHz, CDCI3) d: 165.3 (C-1), 148.0
(C-3"), 146.8 (C-4"), 142.1 (C-3), 141.9 (C-5), 132.2
(C-1"),130.3(C-9), 129.4 (C-4), 127.8 (C-8), 120.5 (C-
6"), 120.4 (C-2), 108.3 (C-5"), 105.5 (C-2"), 101.1
(-OCH;0-), 46.6 (C-2"), 46.0 (C-5"), 33.0 (C-6), 32.3
(C-7),26.2 (C-3"),24.5 (C-4"). Ll 22%0dE 5 0k
RIEF A — 2], A ENEY 1 08 1-[1-0x0-9
(3,4-methylenedioxyphenyl)-2E,4F,8 E-nonatrienyl]-

pyrrolidine.

WEW 2: TEHARY, 737N Co3H3INOs.
'H-NMR (400 MHz, CDCl3) 6: 6.87 (1H, d, J= 1.4 Hz,
H-2"), 6.80 (1H, dt, J=15.0, 7.0 Hz, H-3), 6.72 (1H, d,
J=28.1Hz, H-5"), 6.72 (1H, dd, J=8.1, 1.4 Hz, H-6"),
6.28 (1H, d, J=15.7 Hz, H-11), 6.22 (1H, dt, J= 15.0,
1.4 Hz, H-2), 6.02 (1H, dt,J=15.3, 6.9 Hz, H-10), 5.92
(2H, s, -OCH»0-), 3.59 (2H, s, H-6"), 3.47 (2H, s, H-
2",2.18 (4H, dt, J=17.1, 6.7 Hz, H-4, 9), 1.64 (2H, m,
H-4"), 1.55 (4H, m, H-3", 5"), 1.48 (4H, m, H-5, 6), 1.31
(4H,m, H-7,8); 3C-NMR (100 MHz, CDCl;) §: 165.7
(C-1), 148.0 (C-3"), 146.7 (C-4"), 145.8 (C-3), 132.5
(C-1"), 129.7 (C-10), 129.0 (C-11), 120.6 (C-2), 120.3
(C-6"), 108.3 (C-5"), 105.5 (C-2"), 101.0 (-OCH»0-),
47.0(C-6"),43.2 (C-2"),32.8(C-9),32.5(C-4),29.1 (C-
7, 8), 28.1 (C-5, 6), 26.8 (C-5"), 25.7 (C-3"), 24.8 (C-
4. DA r gl 5Ok IE R A — 20, e
1k 4% 2 A piperchabamide B

&Y 3: TEtmeRY), 735308 CuHwNO:;.
"H NMR (400 MHz, CDCl3) d: 6.86 (1H, d, /= 1.4 Hz,
H-2"), 6.73 (1H, d, J= 8.3 Hz, H-5"), 6.70 (1H, d, J =
8.0Hz, H-6"), 6.25 (1H, d, /= 15.7 Hz, H-9), 6.00 (1H,
dt, /= 15.7, 6.9 Hz, H-8), 5.90 (2H, s, -OCH,0-), 3.52
(2H, t, J= 5.5 Hz, H-6'), 3.36 (2H, t, J = 5.5 Hz, H-2'),
2.29 (2H, t, J= 7.5 Hz, H-2), 2.14 (2H, q, J = 7.0 Hz,
H-7), 1.62 (2H, m, H-3), 1.59 (2H, m, H-4"), 1.53 (2H,
m, H-3"), 1.50 (2H, m, H-5"), 1.43 (2H, m, H-6), 1.35
(2H, m, H-5), 1.33 (2H, m, H-4); '3C-NMR (100 MHz,
CDCL) d: 171.5 (C-1), 147.9 (C-3"), 146.6 (C-4"),
132.5 (C-1"), 129.4 (C-9), 129.3 (C-8), 120.2 (C-6"),
108.2 (C-5"), 105.4 (C-2"), 100.9 (-OCH-0-), 46.8 (C-
2),42.6 (C-6"), 33.5 (C-7), 32.9 (C-2), 29.4 (C-6),29.3
(C-5), 29.0 (C-4), 26.6 (C-3"), 25.6 (C-5"), 25.5 (C-3),
24.6 (C-4"). LU iS40 5 Sk Fe AR — 200,

W e &%) 3 4 piperolein B

e 4. LR RY, 5+ 308 CaHsNOs.
"HNMR (400 MHz, CD;0D) ¢: 7.17 (1H, dd, J= 14.8,
10.8 Hz, H-3), 6.90 (1H, s, H-2"), 6.76 (1H, brs, H-6'),
6.73 (1H, brs, H-5"), 6.45 (1H, d, J = 14.8 Hz, H-2),
6.32 (1H, d, J= 14.7 Hz, H-9), 6.29 (1H, dd, J = 15.0,
10.8 Hz, H-4), 6.14 (1H, dt, J=15.3, 6.0 Hz, H-5), 6.07
(1H, m, H-8), 5.91 (2H, s, H-7"), 3.60 (2H, s, H-5"),
3.58 (2H, s, H-1""), 2.32 (4H, m, H-6, 7), 1.66 (6H, m,
H-3"); *C-NMR (100 MHz, CDs;0OD) §: 167.8 (C-1),
149.4 (C-4"), 148.2 (C-3"), 144.4 (C-5), 143.1 (C-3),
133.6 (C-1"), 131.5 (C-9), 130.7 (C-8), 128.6 (C-4),
121.5 (C-6"), 119.8 (C-2), 109.0 (C-5"), 106.3 (C-2"),
102.2 (C-7"), 46.8 (C-5"), 44.5 (C-1"), 33.9 (C-7),33.3
(C-6), 27.8 (C-2"), 26.8 (C-4"), 25.5 (C-3"). VAL
FHUE S R IE A —E, MUEE a4
dehydropipernonaline.

a5 WEm G (P, 21N
C17H19NO3. "H-NMR (400 MHz, CDCls) d: 7.40 (1H,
dd, J=14.7,9.2 Hz, H-3), 6.98 (1H, d, /= 1.4 Hz, H-
2", 6.89 (1H, dd, J= 8.1, 1.4 Hz, H-6"), 6.77 (1H, d,
J=18.0 Hz, H-5"), 6.75 (1H, d, J=15.9 Hz, H-5), 6.72
(1H, dd, J=15.9, 9.2 Hz, H-4), 6.43 (1H, d, J= 14.6
Hz, H-2), 5.97 (1H, s, -OCH,0-), 3.63 (2H, s, H-2"),
3.52 (2H, s, H-6'), 1.67 (2H, m, H-4'), 1.64 (2H, m, H-
3", 1.59 (2H, m, H-5); '3C-NMR (100 MHz, CDCls)
0:165.6 (C-1), 148.3 (C-3",4"), 142.6 (C-3), 138.4 (C-
5), 131.2 (C-1"), 125.5 (C-4), 122.6 (C-6"), 120.2 (C-
2), 108.6 (C-5"), 105.8 (C-2"), 101.4 (-OCH,0-), 47.1
(C-2"),43.4(C-6'),26.9 (C-3"),25.8 (C-5"),24.8 (C-4").
MRS RSP e SR Y Nt L€ 5 ey
Y 5 B .

&Y 6: AEEHIRG S (B, 725208
C24H33NO3. '"H-NMR (400 MHz, CDCls) d: 7.19 (1H,
dd, J=15.0,10.2 Hz, H-3), 6.89 (1H, d, /= 1.4 Hz, H-
2"), 6.74 (1H, dd, J= 8.0, 1.4 Hz, H-6"), 6.74 (1H, d,
J=8.0Hz,H-5"),6.28 (1H, d, J=15.7 Hz, H-13), 6.12
(1H, dd, J= 14.5, 9.9 Hz, H-4), 6.03 (2H, dt, J = 14.6,
6.5 Hz, H-5, 12), 5.92 (2H, s, -OCH,0-), 5.75 (1H, d,
J=15.0 Hz, H-2), 5.56 (1H, s, -NH), 3.16 (2H, t, J =
6.5 Hz, H-1"), 2.15 (4H, m, H-6, 11), 1.79 (1H, m, H-
2", 1.45~1.31 (8H, m, H-7~10), 0.92 (6H, d, J= 6.6
Hz, H-3', 4'); 3C NMR (100 MHz, CDCls) J: 166.5



PER 2025498 B56% B 188  Chinese Traditional and Herbal Drugs 2025 September Vol. 56 No. 18

* 6525 »

(C-1), 148.0 (C-4"), 146.7 (C-3"), 143.2 (C-3), 141.4
(C-5), 132.6 (C-1"), 129.5 (C-4), 129.4 (C-12), 128.4
(C-13), 121.9 (C-2), 120.3 (C-6"), 108.3 (C-5"), 105.5
(C-2"), 101.0 (-OCH;0-), 47.1 (C-17), 33.0 (C-6, 11),
29.5 (C-10), 29.1 (C-7, 9), 28.9 (C-8), 28.8 (C-2'), 20.3
(C-3", 4"y LA il 5 SR B A — 2500,
LM EY 6 N guineensine.

&7 AR, 773N CuHisNOs. 'H-
NMR (400 MHz, CDCl3) d: 6.89 (1H, d, J=1.2 Hz, H-
15), 6.82 (1H, dd, J = 14.5, 7.4 Hz, H-3), 6.74 (1H, d,
J=8.0Hz, H-18), 6.74 (1H, dd, = 8.0, 1.2 Hz, H-19),
6.28 (1H, d, /= 15.6 Hz, H-13), 6.06 (1H, dd, J = 15.6,
7.0 Hz, H-12), 5.93 (2H, s, -OCH,0-), 5.75 (1H, d, J =
15.0 Hz, H-2), 5.43 (1H, s, -NH), 3.15 2H, t, / = 6.5
Hz, H-1"), 2.16 (4H, m, H-4, 11), 1.80 (1H, m, H-2"),
1.43 (2H, m, H-5), 1.30 (10H, m, H-6~10), 0.92 (6H,
d,J=6.6 Hz, H-3', 4); 3C-NMR (100 MHz, CDCl:)
0: 167.8 (C-1), 148.0 (C-16), 146.7 (C-17), 144.9 (C-
3), 132.6 (C-14), 129.6 (C-12), 129.4 (C-13), 123.7 (C-
2), 120.3 (C-19), 108.4 (C-18), 105.5 (C-15), 101.0 (-
OCH,0-), 47.0 (C-1"), 33.0 (C-11), 32.2 (C-4), 29.6 (C-
6), 29.5 (C-7, 8), 29.3 (C-9), 29.1 (C-10), 28.8 (C-2"),
28.4(C-5),20.3 (C-3",4"). VL il % 5 0k iE
BRI, SEEAEY) TN piperflaviflorine A .

&) 8: IR, 7+ AN CisHi2040
'H-NMR (400 MHz, CDCls) 8: 7.42 (1H, dd, J = 15.3,
10.8 Hz, H-3), 6.99 (1H, s, H-2), 6.91 (1H, d, J = 8.2
Hz, H-6"), 6.80 (1H, d, J = 8.2 Hz, H-5", 6.79 (1H, m,
H-5), 6.70 (1H, m, H-4), 5.99 (2H, s, -OCH,0-), 5.95
(1H, d, J = 15.3 Hz, H-2), 3.76 (3H, s, 1-OCH3); 13C-
NMR (100 MHz, CDCl3) 8: 167.7 (C-1), 148.7 (C-3",
148.4 (C-4"), 145.1 (C-3), 140.4 (C-5), 130.7 (C-17,
124.6 (C-4), 123.1 (C-6'), 120.1 (C-2), 108.7 (C-5",
106.0 (C-2"), 101.5 (-OCH,0-), 51.7 (1-OCH3). LI I
R S SO OE AR — ), WA YY) 8
9 B H G

EY 9: g, 455208 ClaHi4040
'H-NMR (400 MHz, CDCl5) 5: 7.41 (1H ,dd, J = 15.2,
10.8 Hz, H-3), 6.99 (1H, d, /= 1.6 Hz, H-2"), 6.91 (1H,
dd, J=9.0, 1.9 Hz, H-6'), 6.83 (1H, d, J = 15.0 Hz, H-
5), 6.79 (1H, d, J = 8.0 Hz, H-5"), 6.70 (1H, dd, J =
16.0, 11.0 Hz, H-4), 5.99 (2H, s, -OCH;0-), 5.94 (1H,
d,J=153 Hz, H-2), 422 (2H, q,J = 7.1 Hz, H-1"), 1.31

(3H,t,J=7.1 Hz, H-2"); 3C-NMR (100 MHz, CDCls)
5: 167.3 (C-1), 148.7 (C-3), 148.4 (C-4"), 144.9 (C-3),
140.2 (C-5), 130.7 (C-1), 124.7 (C-4), 123.1 (C-6"), 120.6
(C-2), 108.7 (C-5"), 106.0 (C-2'), 101.5 (-OCH,0-), 60.4
(C-2"), 14.5 (C-1")o VA EiE=40 5 SCif o A —
U0, BRI 9 AR 2.

A 10: HE AR, 551308 CisHi7040
'H-NMR (400 MHz, CDCl3) 6: 7.24 (1H, dd, J = 15.4,
10.0 Hz, H-3), 6.72 (1H, d, J= 7.9 Hz, H-13), 6.66 (1H,
d, J= 1.6 Hz, H-9), 6.61 (1H, dd, J = 7.9, 1.6 Hz, H-
14), 6.18 (1H, dd, J = 15.0, 9.9 Hz, H-4), 6.11 (1H, dt,
J=15.0, 6.4 Hz, H-5), 5.92 (2H, s, H-11), 5.79 (1H, d,
J=15.5 Hz, H-2), 3.73 (3H, s, H-15), 2.66 2H, t, J =
7.6 Hz, H-7),2.45 (2H, m, H-6); 3C-NMR (100 MHz,
CDClLs) J: 167.8 (C-1), 147.7 (C-10, 12), 145.9 (C-3),
145.2 (C-5), 135.0 (C-8), 129.1 (C-4), 121.3 (C-14),
119.3 (C-2), 108.9 (C-9), 108.3 (C-13), 100.9 (C-11),
51.6 (C-15), 35.2 (C-7), 34.9 (C-6). UL Fif:2#%dh 5
SCHRHRGE B A —, WS A 10 9 methyl
(2EAE)-7-(1,3-benzodioxol-5-yl)-2,4-heptadienoate .

EY11: ABg S (FED, [aly +44(c0.1,
CD;0D), 4T3 N CioH1205. 'H-NMR (400 MHz,
CD;0D) 6: 6.89 (1H, d, J= 1.6 Hz, H-2), 6.85 (1H, dd,
J = 8.0, 1.6 Hz, H-6), 6.79 (1H, d, J = 8.0 Hz, H-5),
5.94 (2H, s, -OCH,0-), 4.71 (1H, d, J = 4.2 Hz, H-7),
4.23 (1H, dd, J = 8.8, 6.8 Hz, H-9a), 3.86 (1H, dd, J =
8.8, 4.0 Hz, H-9b), 3.10 (1H, m, H-8); '*C-NMR (100
MHz, CD;0D) §: 149.4 (C-3), 148.6 (C-4), 136.5 (C-1),
120.6 (C-6), 109.0 (C-5), 107.5 (C-2), 102.4 (-OCH,0-),
87.3 (C-7), 72.7 (C-9), 55.6 (C-8). LA Fift2f¥ifi 53¢
BRFRE S A — B2, M S 11 (18,28)-1,2,3-
trihydroxy-1-(3,4-methylenedioxyphenyl)-propane..

&Y 12: AfERRG RS (FED, 2708
CiiH1205. 'H-NMR (400 MHz, CDsOD) ¢: 7.60 (1H,
d, J=16.0 Hz, H-7), 7.45 (2H, d, J = 8.6 Hz, H-2, 6),
6.80 (2H, d, J = 8.6 Hz, H-3, 5), 6.31 (1H, d, J=15.9
Hz, H-8), 422 (2H, q, J = 7.1 Hz, H-10), 1.31 (3H, t,
J=7.1Hz, 11-CHs); '3C-NMR (100 MHz, CD3;0D) 6:
169.3 (C-9), 161.3 (C-4), 146.4 (C-7), 131.1 (C-2, 6),
127.1 (C-1), 116.8 (C-3, 5), 115.3 (C-8), 61.4 (C-10),
14.6 (11-CHs)o DL Il 2 504 5 SOk o J A —
H, w12 A AR RN 405 .

WEM13: AR, 7T~ CiiHi004. 'H-
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NMR (400 MHz, CD;0D) 6: 7.67 (1H, d, J = 15.9 Hz,
H-7), 7.41 (1H, dd, J = 14.0, 6.3 Hz, H-10), 7.09 (1H,
d,J=2.0 Hz, H-2), 7.00 (1H, dd, J = 8.2, 2.0 Hz, H-6),
6.80 (1H, d, J=8.2 Hz, H-5), 6.30 (1H, d, J=15.9 Hz,
H-8), 4.94 (1H, d, J = 14.0 Hz, H-11a), 4.62 (1H, d,
J=6.3 Hz, H-11b); *C-NMR (100 MHz, CD;0D) ¢:
165.9 (C-9), 150.1 (C-4), 148.7 (C-7), 146.9 (C-3),
142.5 (C-10), 127.5 (C-1), 123.4 (C-6), 116.5 (C-5),
115.3 (C-2), 113.5 (C-8), 97.7 (C-11). LA bik=# %45
E SRR A -, s A 13 ik
% 75T -

WA 14: FEEOHRY), 7 308 CiiH204.
'H-NMR (400 MHz, CDCL3) 6: 7.71 (2H, dd, J = 6.0,
3.0 Hz, H-4, 5), 7.52 (2H, dd, J = 6.0, 3.0 Hz, H-3, 6),
4.29 (2H, d, J = 6.7 Hz, H-8"), 4.08 (2H, d, J= 6.7 Hz,
H-8), 2.03 (1H, m, H-9), 1.71 (2H, m, H-9"), 1.44 (2H,
m, H-10), 0.99 3H, t, J= 7.2 Hz, H-11"), 0.94 (6H, d,
J=7.4Hz,H-10, 11); '*C-NMR (100 MHz, CDCl;) :
167.8 (C-7, 7'), 132.4 (C-1, 2), 131.0 (C-4, 5), 129.0
(C-3, 6), 71.9 (C-8), 65.7 (C-8"), 30.7 (C-9"), 27.9 (C-
9), 19.3 (C-10, 11), 13.9 (C-11"). VL bit#¥dE 5
BRRIE R A —F), MUS A 14 AR H
FRIET 5 T 1R,

WEY 15: ABEPIRG R (FED, 5 7Ch
C20H2004. 'H-NMR (400 MHz, CDCl3) 6: 7.25 (1H, s,
H-2), 7.15 (1H, d, J = 8.3 Hz, H-6), 6.91 (1H, s, H-6"),
6.85 (1H, d, J = 8.2 Hz, H-5), 6.79 (1H, s, H-4"), 6.40
(1H,d,J=11.4Hz, H-7"), 6.16 (1H, m, H-8"), 3.94 (3H,
s, 5-OCH3), 3.88 (3H, s, 3’-OCH3), 2.26 (3H, s, H-9),
1.85 (3H, d, J = 6.8 Hz, H-9'); '3C-NMR (100 MHz,
CDCls) 8: 151.5 (C-7), 146.7 (C-3"), 145.8 (C-3), 144.9
(C-4), 142.2 (C-2"), 133.7 (C-5"), 133.2 (C-1'), 131.6
(C-7"), 124.4 (C-8"), 123.8 (C-1), 120.7 (C-6), 114.6 (C-
5), 110.3 (C-8), 109.5 (C-6"), 109.2 (C-4"), 104.5 (C-2),
56.1(5,3'-OCHj3), 18.5(C-9"),9.7 (C-9). LL_Eif2E%
P 5 SRR IE S AR — 00, MU EAE T 15 N
eupomatenoid-7.

&P 16: HERAK, [a]y 40 (c0.1,CDs0D),
23RN CaoH2304. 'H-NMR (400 MHz, CDCl3) o:
6.97 (1H, d,J=1.4 Hz, H-2), 6.91 (1H, dd, J="7.8, 1.4
Hz, H-6), 6.91 (1H, d, J= 7.8 Hz, H-5), 6.79 (1H, s, H-
2", 6.76 (1H, s, H-6"), 6.36 (1H, dd, J = 15.7, 1.6 Hz,
H-7"), 6.10 (1H, dq J=15.7, 6.6 Hz, H-8"), 5.62 (1H, s,

4-OH), 5.10 (1H, d, J = 9.4 Hz, H-7), 3.89 (3H, s, 3-
OCHs), 3.88 (3H, s, 5'-OCH3), 3.46 (1H, dq, J = 9.4,
6.8 Hz, H-8), 1.87 (3H, dd, /= 6.6, 1.5 Hz, H-9"), 1.38
(3H,d,J=6.8 Hz, H-9); 3C-NMR (100 MHz, CDCl5)
0: 146.8 (C-3), 146.7 (C-4"), 145.9 (C-4), 144.3 (C-5"),
133.4 (C-1"), 132.3 (C-1), 132.2 (C-7"), 131.1 (C-8"),
123.6 (C-6), 120.1 (C-5), 114.2 (C-2"), 113.4 (C-3),
109.4 (C-6"), 109.1 (C-2), 93.9 (C-7), 56.1 (3, 5'-
OCHs), 45.8 (C-8), 18.5 (C-9"), 17.7 (C-9). LA Lif2%
Bl 5 ORI B HE A — BT, HUE G 16
licarin A

ta? 17: LEMHIRY, [o]y +42 (c 0.1,
CD;0D), %+FiA CioH2104. 'H NMR (400 MHz,
CD;0D) ¢: 7.07 (1H, d, J=2.0 Hz, H-2), 7.02 (1H, dd,
J=38.1, 2.0 Hz, H-6), 6.98 (1H, d, J = 8.1 Hz, H-5),
6.88 (1H, s, H-6"), 6.83 (1H, s, H-2"), 6.40 (1H, dd, J=
15.7, 1.8 Hz, H-7'), 6.16 (1H, dq, J = 15.7, 6.6 Hz, H-
8, 5.16 (1H, d, J = 8.8 Hz, H-7), 3.92 (3H, s, 3'-
OCHs3), 3.45 (1H, dq, J= 8.8, 6.6 Hz, H-8), 1.90 (3H,
dd, /= 6.6, 1.8 Hz, H-9’), 1.43 (3H, d, /= 6.6 Hz, H-
9); BC-NMR (100 MHz, CDs0OD) d: 147.5 (C-4"),
146.9 (C-3), 145.1 (C-4), 144.5 (C-3"), 134.3 (C-1, 5"),
133.6 (C-1"), 132.0 (C-7"), 123.9 (C-8), 120.1 (C-6),
115.3 (C-5), 114.5 (C-6"), 112.4 (C-2), 110.7 (C-2"),
94.5(C-7), 56.4 (3’'-OCH3), 46.7 (C-8), 18.5 (C-9"),
18.1 (C-9)o LAl =2 %y 5 SCHRIRE FE A — 28],
W% et &% 17 N (7R,8R)-7,8-dihydro-7-(3,4-
dihydroxyphenyl)-3'-methoxy-8-methyl-1'-(E-propenyl)
benzofuran.

wEY 18: WEMRY, [a]p +13 (c 0.1,
CD;0D), 7313 A CooH2005. 'H-NMR (400 MHz,
CDCl) 6: 6.78 (3H, m, H-2, 5, 6), 6.24 (1H, s, H-2"),
5.97 (2H, s, -OCH,0-), 5.87 (1H, m, H-8"), 5.80 (1H, s,
H-5", 5.31 (1H, d, J = 9.5 Hz, H-7), 5.14 (2H, m, H-
9, 3.18 (2H, m, H-7), 3.12 (3H, s, 3'-OCHs), 2,14
(IH, m, H-8), 1.12 (3H, d, /= 6.8 Hz, H-9); '*C-NMR
(101 MHz, CDCl3) ¢: 187.2 (C-6"), 174.6 (C-4"), 148.4
(C-3),148.3(C-4),143.2(C-1",135.3(C-8'), 131.4 (C-
1), 131.2 (C-2"), 121.1 (C-6), 117.4 (C-9'), 108.4 (C-5),
106.9 (C-2), 103.0 (C-5"), 101.5 (-OCH0-), 91.4 (C-
7),77.9 (C-3"),51.3 (3'-OCH3s), 50.1 (C-8), 33.7 (C-7'),
6.9 (C-9). LA b3l ds 5 S HiaE 2 A — 5 1),
WS B A9 18 O denudatin A,
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WEW 19: KEHRY, (o] —12 (c 0.1,
CD;0D), 413N C21H2605. '"H-NMR (400 MHz,
CDCL) 0: 6.99 (1H, d, J = 2.0 Hz, H-2"), 6.98 (2H, d,
J=2.0Hz, H-2), 6.94 (1H, dd, J = 8.0, 2.0 Hz, H-6"),
6.88 (2H, dd, J=8.0, 2.0 Hz, H-6), 6.85 (1H, d, J=8.0
Hz, H-5"), 6.79 (1H, d, J= 7.9 Hz, H-5), 5.95 (2H, s,
-OCH20-), 4.46 (2H, d, J=7.1 Hz, H-7, 7"), 3.90 (3H,
s, 3'-OCH3), 3.88 (3H, s, 4'-OCH3), 2.29 (2H, m, H-8,
8", 1.03 (3H, d, J= 6.4 Hz, H-9), 1.01 (3H, d, J=6.4
Hz, H-9); 3C-NMR (100 MHz, CDCls) d: 149.1 (C-
3), 148.6 (C-4"), 147.9 (C-3), 147.1 (C-4), 136.3 (C-1),
134.8 (C-1"),120.0 (C-6), 118.7 (C-6"), 111.1 (C-5"), 109.8
(C-2%, 108.1 (C-5), 106.9 (C-2), 101.1 (-OCH0-), 87.5
(C-7, 7", 56.1 (4’-OCH3), 56.0 (3'-OCHzs), 44.7 (C-8),
44.6 (C-8'), 13.1 (C-9'), 13.0 (C-9). LI Eif 4k 5
SCHR AR TE e A — F R0, W E &Y 19 4
futokadsurin C.

EW 20: WIEOKAK, [o]b +28 (c 0.1,
CD;0D), 4+ F 3N CioHis0s. 'H-NMR (400 MHz,
CDs;0D) ¢: 7.56 (1H, d, J=15.9 Hz, H-3), 7.05 (1H, d,
J=2.1Hz,H-2""),6.96 (1H,dd,/J=8.2,2.1 Hz, H-6""),
6.79 (1H, d, J=8.1 Hz, H-5""), 6.72 (1H, d, J=2.1 Hz,
H-2"), 6.68 (1H, d, J=8.0 Hz, H-5"), 6.58 (1H, dd, J =
8.0, 2.1 Hz, H-6"), 6.27 (1H, d, /= 15.9 Hz, H-2), 5.20
(1H, dd, J=17.7, 5.1 Hz, H-1"), 3.70 (3H, s, 1’-OCH3),
3.05 (2H, m, H-2'); '3C-NMR (100 MHz, CDsOD) &:
172.2 (C-3"), 168.3 (C-1), 149.8 (C-4""), 147.9 (C-3),
146.8 (C-3""), 146.2 (C-3"), 145.3 (C-4"), 128.7 (C-1"),
127.6 (C-1"), 123.2 (C-6""), 121.8 (C-6"), 117.5 (C-
2"), 116.5 (C-5""), 116.3 (C-5"), 115.2 (C-2""), 114.1
(C-2), 74.7 (C-1), 52.7 (1'-OCH3), 37.9 (C-2"). LA L
WA S SR TR TE AR B, MR AL S ) 20
A 3-(3,4-dihydroxyphenyl)-acrylic acid 1-(3,4-
dihydroxyphenyl)-2-methoxycarbonylethyl ester.

E&w 21 Wt T EMH R, TN
CisH1907. 'H-NMR (400 MHz, CD;0D) 6: 7.49 (1H,
dd, J= 7.4, 1.9 Hz, H-6), 7.22 (1H, s, H-2), 6.79 (1H,
d,J=7.6 Hz, H-5), 6.69 (1H, d, J= 1.7 Hz, H-2'), 6.66
(1H, dd, J=8.0, 1.7 Hz, H-6"), 6.66 (1H, d, J = 8.0 Hz,
H-5"), 3.91 (1H, s, 7-OCH3), 3.82 (3H, s, 3-OCHa),
2.81 2H, t,J= 7.5 Hz, H-7"), 2.53 (2H, t, J = 7.5 Hz,
H-8"); '*C-NMR (100 MHz, CD;0D) d: 192.9 (C-9"),
177.5 (C-7), 149.6 (C-3), 148.8 (C-3"), 145.8 (C-4, 4",

133.9 (C-1"), 123.6 (C-6), 121.6 (C-1, 6"), 116.8 (C-2),
116.1 (C-5"), 115.8 (C-5), 113.0 (C-2"), 56.8 (3'-OCH3),
56.3 (7-OCH3), 37.6 (C-8'), 31.9 (C-7). LA Eif2a%
5 SRR IE A — 3P, MU EY 21
sibiriaester A

& 22: HELEMB K, »TRAN
Ci4H1005. 'H-NMR (400 MHz, CD;OD) ¢: 9.67 (1H,
s, H-10), 7.30 (1H, d, J= 7.6 Hz, H-6), 7.28 (1H, s, H-
4), 6.89 (1H, d, J = 7.6 Hz, H-7), 6.82 (1H, s, H-2"),
6.75 (2H, t, J = 8.1 Hz, H-5', 6'), 5.20 (1H, s, H-2);
BC-NMR (100 MHz, CD;0D) d: 193.1 (C-10), 153.6
(C-9), 147.0 (C-8), 146.5 (C-1"), 146.0 (C-3"), 131.0 (C-
4", 130.7 (C-5), 126.5 (C-6), 119.4 (C-6"), 116.2 (C-7),
115.8 (C-5"), 115.3 (C-2"), 114.7 (C-4), 104.8 (C-2).
DA b 1% 22 0 5 SRR S AR — B, MU e A
¥y 22 2~ 2-(3',4'-dihydroxyphenyl)-1,3-benzodioxole-
5-aldehyde.

e 23: KBREMWRY, [o]y —10 (c 0.1,
CD;0D), 4> 13N CigH1704. 'H-NMR (400 MHz,
CDs0D) 8: 6.72 (1H, s, H-5"), 6.63 (1H, d, J= 2.0 Hz,
H-4), 6.58 (1H, s, H-2'), 6.36 (1H, d, J = 2.0 Hz, H-6),
2.50 (2H, q, J= 7.5 Hz, H-7), 2.36 (2H, q, J = 7.5 Hz,
H-7'), 1.19 (3H, t, J=7.6 Hz, H-8), 1.00 (3H, t, J="7.5
Hz, H-8'); 3C-NMR (100 MHz, CD;OD) d: 146.0 (C-
4", 145.6 (C-3), 143.6 (C-3"), 141.3 (C-2), 136.3 (C-5),
135.7 (C-6"), 130.4 (C-1'), 130.2 (C-1), 122.4 (C-6),
118.5 (C-2"), 116.3 (C-5"), 114.3 (C-4), 29.3 (C-7), 26.7
(C-7"), 16.5 (C-8), 16.0 (C-8"). LA L i2¥ ¥ 5 Sk
T HE AR — 24, WS e G 23 O glechomol A

tEW) 24: EEIRYY, 77N CiiHis03.
'H-NMR (400 MHz, CDCl3) 8: 1.95 (3H, d, J= 0.8 Hz,
2-CH3), 1.78 (3H, d, J = 0.8 Hz, 3-CH3), 1.28 (4H, m,
H-7, 8), 1.16 (1H, m, H-6a), 1.04 (1H, m, H-6b), 0.87
(3H, t,J=6.8 Hz, H-9); '*C-NMR (100 MHz, CDCl;)
5: 172.6 (C-1), 158.1 (C-2), 125.3 (C-3), 107.3 (C-4),
36.0 (C-5), 31.7 (C-6), 22.7 (C-7), 22.5 (C-8), 14.1 (C-
9), 10.9 (2-CH3), 8.5 (3-CH3). A2 %ds 5 Sk
oA, WS EWAEY 24 N 4-hydroxy-
2,3-dimethyl-2-nonen-4-olide.

&Y 25: AERK, [aly +52(c0.1,CD;0OD),
43 F 3N CaoH 15060 'H-NMR (400 MHz, CDsOD) J:
6.89 (2H, d, J= 1.6 Hz, H-2, 2'), 6.85 (2H, dd, J = 8.5,
1.5 Hz, H-6, 6'), 6.79 (2H, d, J= 8.5 Hz, H-5, 5'), 5.94
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(4H, s, -OCH,0-X2),4.71 (2H, d, J= 4.3 Hz, H-7, 7"),
423 (2H, dd, J = 8.8, 6.7 Hz, H-9a, 9a’), 3.85 (2H, dd,
J=9.1,3.4 Hz, H-9b, 9b'), 3.09 (2H, m, H-8, 8'); 13C-
NMR (100 MHz, CD3;0D) 6: 149.4 (C-4, 4'), 148.6 (C-
3,3'), 136.5 (C-1, 1'), 120.6 (C-6, 6'), 109.0 (C-5, 5'),
107.5 (C-2, 2", 102.4 (2X-OCH,0-), 87.3 (C-7, 7)),
72.7(C-9,9"), 55.6 (C-8, 8"). LA _Eilt A% 5 SRR
A0, MU RWE 25 8 (+H)-ZHE.

& 26: AMLE S (FED, [o]y +140(c0.1,
CD;0D), 4>y C20H1506. 'H-NMR (400 MHz,
CD;0D) 8: 6.85 (6H, m, H-2, 5, 6,2, 5, 6), 5.95 (2H,
s, -OCH,0-), 5.94 (2H, s, -OCH,0-), 4.85 (1H, d, J =
6.2 Hz, H-7'), 4.42 (1H, d, J = 6.9 Hz, H-7), 4.11 (1H,
d, J=9.6 Hz, H-9p), 3.86 (1H, dd, J = 9.3, 6.3 Hz, H-
9", 3.80 (1H, dd, J=9.3, 6.3 Hz, H-9), 3.39 (1H, m, H-
9'B), 3.25 (1H, m, H-8), 2.90 (1H, m, H-8'); '3C-NMR
(101 MHz, CD;0D) §: 149.4 (C-3), 149.1 (C-3"), 148.7
(C-4), 148.0 (C-4'), 136.5 (C-1), 133.8 (C-1"), 120.8 (C-
6), 119.9 (C-6"), 108.9 (C-5, 5'), 107.5 (C-2), 107.4 (C-
2%, 102.4 (-OCH,0-), 102.3 (-OCH,0-), 89.2 (C-7'),
83.3 (C-7), 72.0 (C-9"), 70.6 (C-9), 55.9 (C-8), 51.3 (C-
8" LA il 5 SO A — 5T, W e
& 26 NAFERRE .
4 (RIMAETEMIEN

MR SCHRIRIE PSEAT UR, 23 P I R 2= 1)
ERELEHUAT I B. cereus 4 08 & BRIA S. aureus-
iy 4R P AR 4 B8 ] 2 BR B (MRSAD  BAKCK AT
E. coli LI B AT 1 % 1.25 X 106 CFU/mL; 4571
AP PEZ) i 8 %= 5 DMSO Bt 1
mg/mL % Ja H 0.22 pm FRFLIEREIEE BREE, Jih
B FRAL TR IER BN

HX 20 pL 259980 80 uL /K s & A% (mueller
hinton, MH) RIZRREEFEIIA 96 FLARH R 1
HegUr, VA FRIN 25 AR 5 55 2% B PR IR A
£ 96 FLAR BT A LA i R B VR (1.25 X100
CFU/mL) F7)RKEE AR (0.1 mg/mL) HIREH
100 pL 2R E S, ME 1 HEFLAIEL 100 pL %
WAL RN 2 HEFFWRITII SRS o R 2EH ke, fif
FRRFIN AN 57 5 25 B RV FEAR U 100, 50,
25. 12,5, 6.25. 3.12. 1.56. 0.78 pg/mL, [FI} %%
MH 55 789 2 6 REFL DA O R AL, B85 96
FLARTE 37 CHEHERGFRAE T E 16~18h J5, WL
B TR AR, Kol VR R € ALY N ) AR

W 58 iz A WAL A P B A A T R
(minimum inhibitory concentration, MIC),

XF 26 MEEVIRIESNTEE AT VRO, 45
RWER 1 BrTHEY) 5 X 4 Fh B AR50 B 40 )
W, RSN 4 Tl AR A [FIRE L R S
ko FEGTIEREZF MUAT 7, AL59) 2 18 A1 23 X
IR BT T TR iR, B T RAVEZ T
%, MIC ¥ 1.56 pg/mL, Mitka¥ 1. 9. 15~
17 19 X e 2F AT B B A BRI PRI, MIC
HE09 3.12 pg/mL; (EPIE 3 ORI B ERE 51, 1k
S 15 A8 BT BEEHEGE T E &R, MIC 5
%179 0.78 pg/mL, TALED 7. 10 H1 24 HATHGRT

F1 LEW 1~26 Xt B. cereus. S. aureus. MRSA. E.
coli $NHIE M
Table 1 Inhibitory activities of compounds 1—26 against
B. cereus, S. aureus, MRSA and E. coli

At MIC/(ug mL ") .
B.cereus  S. Aureus MRSA E. coli
1 3.12 3.12 >100 100
2 1.56 25 >100 100
3 50 50 >100 >100
4 6.25 3.12 >100 25
5 >100 >100 >100 >100
6 6.25 1.56 >100 50
7 6.25 1.56 >100 50
8 6.25 6.25 25 50
9 3.12 6.25 >100 100
10 6.25 1.56 100 6.25
11 50 50 >100 50
12 6.25 25 >100 50
13 6.25 50 >100 100
14 25 50 >100 100
15 3.12 0.78 3.12 125
16 3.12 25 100 6.25
17 3.12 3.12 125 25
18 1.56 0.78 25 125
19 3.12 125 >100 25
20 6.25 50 >100 >100
21 25 >100 >100 >100
22 25 50 >100 100
23 1.56 25 25 50
24 6.25 1.56 6.25 50
25 50 50 >100 100
26 50 50 >100 100
i 1.56 0.78 0.78 1.56
TR
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oM, MIC {38 1.56 pg/mL; fE5T MRSA J7
M, WA 15, 17 F1 24 5BHZ 78R (MIC
4 0.78 pg/mL) M R GRS fERE
FE 7T, SEMZ R R (MIC 4 1.56 pg/mL)
HLE, thE90 10, 15, 16 Al 18 B EAFHIPLE G-
5 g

AW T E A8 F 2 M (il F B, JFis R
K A0SR TSt 5 3 St A 2 ) A 2 Ry AT
SEaitk 5ei %, L ERE 260 MEEY, A
E 7 ANERERAYI, (1~T). 17 MRIEERRE
Yy (8~22. 25, 260 5%, HA k& 1~4. 6~12.
16~19. 21. 24 N ERMNEERH S EE2], e
Y 5. 13~15. 20. 22. 23. 25. 26 NE RN
TR BARE A, XETRS A YT U
FELEIOATE . @O A BRE. W H AR ESH G
AR (MRSA) LU KGR a4
RN, SN ERERMAL, (LAY 15~18 Xf
4 PR PRAS BA B R BB TE T, RE A R
4 FhEA AR KRESE; Ak, a9 19 ST FE 2E
FF B R 4 B 607 4 R T AT IR R PR Ve, X
TR B A — 2 r4mHIfER .

AT 5T T 20 L R £, T8 2K B A 4y 25 15 3
17 MARIERFENAEY), HPEY 15~19 JiEE
Pegtf, FHHNARIERIZUEY. BRI,
RN EM ARG BEPIREENE, Hu SRTRIGHA
HEZ ocholignans A X il 4 U AR 4 % €207 46 BR 1A
HABZEWHUEENE, MIC {HN 16 umol/L; Kuete
& PO 5T ok BLH K E & 3,4-dimethoxy-3',4'-
methylenedioxy-7,7'-epoxylignan X} % & B A — &
PANRIER: RITECISERBIMERT HFER, @
T R ARV R I A B xS < v €0 4 BR R A A
FIER, MEE BN 10.8 mm (BHIEXTIE N 24.0
mm); 2575 HEBAR I 3 MAMEER (2 NTIEMIR
. berchemol. (7aH,8'aH)-4,4",8a,9-VUFE3E-3,3'-—
A7 9-EARNER;: | DNPPUEARRIES: %
AR IREE) SHRAPIEEEN. BRI, #Hk
RRFUEMRZ BAGEEMN, MNIXERMEWH
BB, BT DURIUET PR 2508 S G
W, I ROET BB B 2 IR AR ST R . AR A
WIRE T WAEAEESTIR A EER, £87T
AT, NI RBP4 5 it T E
(g 731, (A Ay it — 2 I R NI SO 20 X —
W2 DL R R AR SR 2 82 1 1 — 8 B4 5 R At AN

R -
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