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WE: B WO Rk CIR SRR AR AL oy SR SN . DU TG, ik i fEE . Sephadex LH-
20, SUAH ODS AE (35 K o e SO g AT e alidl, AR AL B B R S i A S R A ke, SR
MTT M E ST NN (HepG2) AYMHIE 1, ABTS, DPPH EPEMiA LG, £8R MhrEss
2 MEE Y, 4 B % 5E A pentacosane (1), kadpolysperin J (2) . abiesanolide E (3) . manwuweizic acid (4) .
longipedlactone J (5). 7B, 15B-dihydroxynigranoic acid ( 6 ), xuetongsu ( 7)., phlegmanol K ( 8 ). 12-angeloyl
wuweizidilactone I (9) . wuweizidilactone I (10) . xuetongdilactone D (11) . propindilactone R (12) ., N- (2-2KZ %) K
HEBERE (13) . (=) - (6aS, 7R) -7-hydroxyactinodaphnine(14) | actinodaphnine(15) | cassythicine(16) ., (+) -3, 11, 12-
trihydroxycalamenene (17) . 8, 9-dihydro-8, 9-dihydroxymegastigmatrienone (18) ., (%) -trans-3-methylidenecyclopropane-
1, 2-dicarboxylic acid (19) ., 2, 4-di-tert-butylphenol (20) . palmitic acid (21) , B-&{i8 (22), k&Y 5. 14, 15 %}
HepG2 41 i IC,, fEA 31 (5.2320.93) . (25.84£2.50) . (25.69+2.87) wmol/L, HH k&Y 5 B T B 25
IR MR E R kAW 11 X ABTS, DPPH [ HHFEM) IC, fH4r M (36.3£1.26) . (72.0+5.81) pmol/L,
2t B 2~6. 8~ 12 HEHWNFETH BT B5, fLEY 5 X HepG2 41 HAT W EIMHIME, 11 HoAT RAFmoik
MRS T
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Chemical constituents from the ethyl acetate fraction of Illigera aromatica and
their in vitro anti-tumor, anti-oxidant activities
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ABSTRACT: AIM To study the chemical constituents from the ethyl acetate fraction of llligera aromatica S. Z.
Huang et S. L. Mo and their in vitro anti-tumor, anti-oxidant activities. METHODS = Separation and purification

were performed using silica gel, Sephadex LH-20, reverse-phase ODS column chromatography and semi-preparative

HPLC, then the structures of obtained compounds were identified by physicochemical properties and spectral data.
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The inhibitory activity of compounds on human hepatoma cells (HepG2) was determined by the MTT assay, and
the anti-oxidant activity was evaluated by ABTS and DPPH methods. RESULTS Twenty-two compounds were
isolated and identified as pentacosane (1), kadpolysperin J (2), abiesanolide E (3), manwuweizic acid (4),
longipedlactone J (5), 7B, 15B-dihydroxynigranoic acid (6), xuetongsu (7), phlegmanol K (8), 12-angeloyl
wuweizidilactone T (9), wuweizidilactone T (10), xuetongdilactone D (11), propindilactone R (12), N- (2-
phenylethyl) cinnamamide (13), (=) - (6aS, 7R) -7-hydroxyactinodaphnine (14), actinodaphnine (15),
cassythicine (16), (+) -3, 11,
(18), (£) -trans-3-methylidenecyclopropane-1, 2-dicarboxylic acid (19), 2, 4-di-tert-butylphenol (20),
palmitic acid (21), and B-sitosterol (22). The IC,, values of compounds 5, 14 and 15 against HepG2 cells were
(5.23£0.93), (25.84+2.50) and (25.69+2.87) wmol/L, respectively, among which compound 5 exhibited
superior activity to the positive controls sunitinib and doxorubicin hydrochloride. ICy, values of compound 11 on
ABTS and DPPH radicals were (36.3+1.26) and (72.0+5.81) pmol/L, respectively. CONCLUSION

Compounds 2—6 and 8-12 are isolated from I. aromatica for the first time. Compound 5 has significant inhibitory

12-trihydroxycalamenene (17), 8, 9-dihydro-8, 9- dihydroxymegastigmatrienone

activity against HepG2 cells, and 11 exhibits good in vitro anti-oxidant activity.

KEY WORDS: Illigera aromatica S. Z. Huang et S. L. Mo; ethyl acetate fraction; chemical constituents;

isolation and identification; anti-tumor activity ; anti-oxidant activity

T e llligera aromatica S. 7. Huang et S. L.
Mo A% M L 75 ke IR A, Ho T MR =5 T A 2Y,
LT AT /SN YR AL N E R iR T SR
(O £7 R 2 L, D T DX SR o B B R 25
HAH, MR, W, o BRI TR
i, DR, EIRKORER . BT S
T W HTIE AL 46 AZE MO A0 LR, RSN
TRIT R RIBCEMER , BUKAARIE T REIR A S5 A
VR SRR 7 N S S T /NS 5 D5 i ¢
I,
AL SR, AN R 29750, 2% ~
0.5% , LAMFLmEhED ) W a G LY, #E
RS AT GBI R, 7 R b b
FIMERLE Y B A R R HTR R | ELBR B A 1
FT, A2 BT NO SR, L AR
YU 0T RIS Al 7 R DR ST 22 A A 2 2 n 3
HORUY S BRI, RTXEHZAE Y A 1 AT
BT, WA M ORIRA, JUHR S HAL
GEUIRAN R AIE NI AR A0, 2 T 2%k
AL ) P ] 5 BRACZ FOT A O HEaE
Wik, AOFFERBCETE 8 | 45 S E
AR, MEFRLR ORI Eaill, HFitT
RSN | BUEALIE DAY, DR AR /R 2541

PASE3 €7/ DT SN ok 1 =K R S A i 237 0
1 #7#l

L1 AE  LC-10AT AR A . SCL-10Avp
il 28 T SO AE A [ S AR (RN A

FRAT]]; Neo 400 MHz A% HARIAE A (7 Bruker
NED . HEMEER (100~200, 200~300 H, ¥
AL TARAF); ODS-C fER (HA YMC
NCIDI
1.2 KA L HH GUCHEE, &5, AT
(DMSO) , 0.05% PUH JERELE (TMS) (32 NORELL
wrl) s Wl O (i, SEEFEERCHRE
HNED); = (s, i sk EeR
B A IRA T ) 5 HALFH 4 R dral (R
P AR AR ) 5 B2k (BT s s A 1A
ABRATF]D) . FHEER AT VR AR X G g
VU, Z8) VY B 2R A R R 2 5 e R
Hi B % )& 77 75 Bk llligera aromatica S. 7. Huang et
S. L. Mo By T 2L
2 RBRERSHE

BUE IR ZE 28. 0 kg, By, 160 HiE,
A 4 ffe 95% T, I ERH 3 W, Bk 2 h, &
FERBOR, WOR R B, WA ERLR T, A
POK SRS, WK HAMmEE, ZROERFIET
BEEATAE I, 43 AR B A AR (160, 1 g) |
CIROBREBAIZ T (178.4 g) FIIE T EEHA1 =7
(226.4 ), LMROFEREBAIRE HHEE, LR B
VIR, A 1.5 4% 200 ~ 300 H ik IR A HERE,
PIAIMEE-ZBR O HE (10 : 0~1 : 8) BREFUEML, &
TiR-Th A I | AR W, RIA IR AL Ay,
4% Fr. 1 ~Fr. 12,

Fr.1 (21.8 g) ZmEMAHESrES, DLW -
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Il (60 : 1~0: 1) BEEEVEM, 535 MHD
(Fr.1-1~Fr. 1-5) , Fr. 1-2 DIFFE-K (85:15) A
WA, Z2kH4 HPLC (Rl 210 nm) 4
’Hﬁ, BrEY 21 (21.0 mg, tp = 12. 16 min ) ;
Fr. 1-3 &N EH 25 faifte, MaLE%9 (71.0
mg); Fr. 1-4 IFEE-0. 1% =% LR (80 : 20) A
WA, Z2kH 4 HPLC (Rl K 230 nm) 43
B, LAY S (112.6 mg, i, =14.18 min) , 11
(62.1 mg, ¢;=22.17 min),

Fr. 5 ZRECH 8, LAA bR SR (10 ¢
1~0:1) BEEEVEME, 555 445 (Fr. 5-1~Fr. 5-
5), Fr.5-1 LLZE-K (65 :35) NishH, 42k
Hil# HPLC (K&K 250 nm) 2085, H34kA
Y13 (104.3 mg, ¢, =11.23 min); Fr.5-4 (2.1
g) PIFEE-0.1% =9 LM (90 : 10) MizshH,
2221 £ HPLC (Rl 4 240 nm) 4355, 153
A 19 (2.6 mg, t;=28.31 min),

Fr. 6 ZRERAE B, LA ilik- 2R SR (10 ¢
1~0: 1) BEEVRML, 153 3 2404 (Fr. 6-1~Fr. 6-
3), Fr.6-1 LLFFEE-0. 1% =8 ZFR (80 : 20) “Nif
A, 22l HPLC (R 270 nm) 4lifk,
BEMEEY 14 (36.9 mg, 1,=15.02 min) ; Fr.6-3
@ik, B3EEEY 12 (8.3 mg),

Fr. 7 S, DiAill-2 /RO (10 ¢
1~1:1) BEEEVEM, 1585 D45 (Fr. 7-1~Fr. 7-
5), Fr.7-1 ZE45d, S8 EW4 (5.1 mg);
Fr.7-3 DI E-0. 1% =9 R (75 : 25) Ash
FH, Z2F il 4 HPLC (ki 9% 4 220 nm) 4lifk,
B35 8 (5.3 mg, 1,=11.02 min),

Fr. 8 £ Sephadex LH-20 #4315, DL HT -
AUi(1 1) MushA, M5 3 A4 (Fr.8-1~
Fr.8-3), Fr.8-1 &@siiaifk, S2ka4 18 (3.0
mg); Fr.8-2 LAZJIE-0.1% =9 (25:75) N
WA, 22k H4¢ HPLC (Kl & 270 nm) 4%
B, S3kAY 16 (23.0 mg, ¢, =18.92 min) .
17 (4.5 mg, 1,=26.37 min),

Fr.9 LIFEE-0. 1% —J LR (50 2 50) Rish
M, 2Pl e8¢ HPLC (Rzil i K 240 nm) 4lifk, 1%
FMEEY 6(8.2 mg, 1,=11.29 min) , 7(11.2 mg,
13 =20.12 min) ,

Fr. 10 2 )2 A ODS #4325, LA H BE-K (20 -
80~0: 100) HREEVEME, 15305 N4> (Fr. 10-1~
Fr.10-5) , Fr. 10-2 &HE 45 M4k, 124659 10
(6.3 mg); Fr.10-3 (0.9 g) ZE4Eh4ifk, 153
2958

&Y 2 (4.3 mg); Fr.10-5 LHEE-0. 1% =% 2
R (60 :40) Maht, 2kl HPLC (R
1240 nm) #ifk, BEMLEY 3 (7.4 mg, 1, =
16. 32 min) ,

Fr. 12 R 2, DL &0 Be-H B (50 -
1~0 : 1) BREEVEWL, 14585 4414 (Fr.12-1~
Fr.12-5), Fr. 12-1 @45 Raifk, B2EEY 15
(27.1 mg); Fr.12-2 IFFEE-0. 1% = LR (90 -
10) mishtH, 224 HPLC (Kl 210 nm)
aifk, FELEY 20 (4.1 mg, 1, = 15.83 min) .
1 (3.9 mg, #;,=21.18 min),

Fr.3 &\ Raifh, H240EGY 22 (710.8

mg)
FAN, ARSI ol il 2 HPLC MR B & 45k
4.0 mL/min,

3 HHEE

AW 1, ToEBEIEIRY), ESI-MS m/z. 353.41
[M+H]",'"H-NMR (400 MHz, CDCl,) &: 1.25
(46H, m, H2~24), 0.89~0.86 (6H, m, H-
CH,);”C-NMR (100 MHz, CDCl,) &: 32.1 (C-3,
23),29.9 (C-5~21),29.5 (C-4, 22), 22.9 (C-
2,24),14.3 (C-1, 25), VI E%dE 5 3cHk [12]
?&Jﬁ%ﬁigﬁ , ﬂl%}ffﬁj{l pentacosane

k&Y 2. A@KAR, ESI-MS m/z: 484.36
[M+H]",'H-NMR (400 MHz, DMSO) &: 5.90
(1H, t, J=7.5 Hz, H-24), 4.89 (1H, m, H-30),
2.35~2.18 (2H, m, H-23), 2.15~2.00 (6H, m,
H-2, 7, 11), 1.92 (1H, s, H-27), 1.88~1.64
(4H, m, H-1, 12), 1.65~1.56 (2H, s, H-15),
1.51~1.44 (2H, m, H-22), 1.40~1.21 (3H, m,
H-18), 1.20~1.02 (6H, m, H-28, 29), 0.89
(9H, d, J=6.9 Hz, H-21);”C-NMR (100 MHz,
DMSO) 6. 174.9 (C-3), 169.1 (C-24), 147.0
(C-4), 138.2 (C-8), 129.2 (C-9), 127.3 (C-
25), 113.8 (C-30), 50.3 (C-14), 49.8 (C-17),
46.1 (C-5), 43.9 (C-13), 35.8 (C-20), 35.4
(C-22), 30.7 (C-15), 29.1 (C-2), 27.5 (C-
16), 25.9 (C-23), 25.4 (C-7), 24.9 (C-28),
23.5 (C-6), 22.9 (C-29), 22.1 (C-19), 21.2
(C-11), 20.7 (C-27), 18.4 (C-21), 15.8 (C-
18) . VI LB S5cmk [13] B FA—2, s
%€ M kadpolysperin J

k&Y 3. HEK AR, ESI-MS m/z: 505.30
[M+Na]*,'H-NMR (400 MHz, CDCl,) &: 6.03~
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5.93 (1H, m, H-7), 4.94 (1H, q, J=1.7 Hz, H-
28),2.52 (1H, dd, J=11.2, 5.0 Hz, H-5), 2.39
(1H, overlapped, H-22), 2.26~2.13 (1H, m, H-
15),2.08 (2H, m, H-1), 2.07~1.97 (1H, m,
H-20), 1.78 (3H, s, H-29), 1.72~1.65 (1H,
m, H-12), 1.68 ~1.46 (1H, overlapped, H-16) ,
1.50~1.33 (1H, overlapped, H-22), 1.33~1.10
(3H, m, H-30), 0.81 (3H, s, H-19);"” C-NMR
(100 MHz, CDCl,) &: 178.1 (C-3), 171.7 (C-
26), 148.8 (C-24), 144.2 (C-14), 140.5 (C-
4),130.9 (C-25), 128.5 (C-6), 114.4 (C-28),
52.0 (C-23), 51.6 (C-5), 49.0 (C-17), 45.6
(C-13), 41.5 (C-22), 37.7 (C-9), 37.0 (C-
10), 33.9 (C-16), 32.1 (C-20), 30.5 (C-12),
27.5 (C-2), 27.1 (C-1), 25.6 (C-29), 25.3
(C-15), 23.4 (C-19), 22.8 (C-30), 21.0 (C-
11), 19.1 (C-21), 16.5 (C-18), LA F¥dE 53¢
Mk [14] RIBEFEAR—FL, BEEN abiesanolide E,

k&Y 4. @K AR, ESI-MS m/z: 471.34
[M+H]",'H-NMR (400 MHz, CDCl,) §: 6.09
(1H, s, H-24), 4.90 (1H, s, H-28), 4.69 (1H,
s, H-28), 1.90 (3H, s, H-27), 1.76 (3H, s, H-
29), 0.96 (3H, d, J=5.0 Hz, H-19), 0.94 (3H,
s, H-30), 0.74 (3H, s, H-18);"” C-NMR ( 100
MHz, CDCl,) &: 181.0 (C-3), 147.5 (C-4),
139.6 (C-8), 129.5 (C-9), 125.9 (C-25), 51.0
(C-14), 49.5 (C-17), 45.3 (C-5), 44.5 (C-
13), 40.6 (C-10), 36.1 (C-20), 35.7 (C-22),
32.3 (C-1), 31.2 (C-15), 31.1 (C-12), 29.7
(C-2), 28.0 (C-6), 26.1 (C-23), 26.0 (C-7),
25.5 (C-30), 24.1 (C-11), 23.1 (C-29), 22.3
(C-19), 21.8 (C-16), 20.6 (C-27), 18.7 (C-
21), 16.0 (C-18) , DA EEIESCHk [15] B
R—F W% SE A manwuweizic acid

&Y 5. LMY, ESI-MS m/z; 537.67
[M+H]".,'"H-NMR (400 MHz, MeOD) §: 6.82
(1H, s, H-1), 6.79 (1H, s, H-OH), 6.74 (2H,
s, H-19), 6.40 (1H, s, H-24), 5.07 (1H, s, H-
18a), 4.50 (1H, s, H-5), 4.45 (1H, s, H-22),
2.93 (1H, s, H-12), 2.25 (1H, s, H-11a), 2.20
(1H, s, H-23B), 2.16 (1H, s, H-8), 2.13 (1H,
s, H-7B), 1.96 (1H, s, H-27), 1.94 (1H, s, H-
23a), 1.90 (1H, s, H-11B), 1.57 (3H, s, H-
30), 1.54 (3H, s, H-29), 1.16 (3H, s, H-28),

1.01 (3H, s, H-21);"C-NMR (100 MHz, MeOD)
8: 172.0 (6-0COCH,), 169.5 (C-3), 168.2 (C-
26), 149.3 (C-19), 149.2 (C-13), 148.3 (C-
1), 141.6 (C-10), 141.6 (C-17), 140.8 (C-
24), 128.9 (C-25), 126.4 (C-16), 118.6 (C-
2), 108.7 (C-18), 82.5 (C-22), 81.8 (C-4),
80.2 (C-9), 70.0 (C-6), 54.0 (C-12), 51.5
(C-11), 51.2 (C-8), 50.7 (C-5), 44.4 (C-14),
40.9 (C-20), 38.1 (C-15), 32.2 (C-7), 30.0
(C-29), 27.5 (C-28), 27.0 (C-23), 26.1 (C-
30), 21.0 (6-OCOCH,), 16.9 (C-27), 15.7 (C-
21) . VA EBIESSCHk [16] RIERA—F, #H%E
7E A longipedlactone J,

k& 6. HEK A, ESI-MS m/z; 537.67
[M+H]*,"H-NMR (400 MHz, MeOD) &: 5.96
(1H, ddt, J=7.6, 6.0, 1.6 Hz, H-24), 4.92
(1H, s, H-28), 4.72 (1H, s, H-28), 2.49 (1H,
d, J=9.7 Hz, H-23), 2.18 (2H, s, H-11), 2.09
(1H, s, H-1), 2.05 (1H, s, H-2), 1.87 (3H, s,
H-26), 1.78 (2H, s, H-29), 1.74 (2H, s, H-
11), 1.71 (2H, s, H-12), 1.65 (1H, s, H-6),
1.56 (1H, s, H-20), 1.34 (1H, s, H-16), 1.24
(1H, s, H-11), 1.00 (3H, s, H-30), 0.98 (3H,
s, H-18), 0.96 (3H, d, J=6.4 Hz, H-21), 0.79
(3H, s, H-26) ;" C-NMR (100 MHz, MeOD) §;
178.1 (C-3), 171.7 (C-27), 148.7 (C-4),
144.2 (C-24), 128.5 (C-25), 114.4 (C-28),
52.0 (C-7), 51.6 (C-14), 48.2 (C-8), 46.3
(C-5), 45.6 (C-13), 41.5 (C-16), 37.6 (C-
20), 37.0 (C-11), 33.9 (C-2), 32.4 (C-=2),
32.1 (C-1), 30.5 (C-19), 29.1 (C-10), 27.5
(C-22), 25.6 (C-23), 23.4 (C-9), 21.0 (C-
26), 19.1 (C-18), 16.5 (C-30), VA F¥dkE 53¢
Mk [17] REREAR -, SEZEHN T8, 15B-
dihydroxynigranoic acid,

k& 7. HE K, ESI-MS m/z; 469. 66
[M+H]*,"H-NMR (400 MHz, CDCl,) &: 6.61
(1H, d, J=6.5 Hz, H-24), 4.47 (1H, dt, J=
13.1, 3.5 Hz, H-28), 1.94~1.90 (3H, m, H-
27), 1.65 (3H, q, J=7.2, 6.5 Hz, H-29), 0.99
(3H, s, H-30), 0.97 (3H, d, J=6.6 Hz, H-21),
0.91 (3H, s, H-18);“C-NMR (100 MHz, CDCI,)
8: 166.8 (C-26), 139.6 (C-24), 128.5 (C-25),
80.7 (C-22), 48.8 (C-14), 48.7 (C-17), 48.4
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(C-8),45.6 (C-5), 45.3 (C-13), 39.3 (C-20),
36.2 (C-12), 33.1 (C-15), 32.0 (C-1), 31.3
(C-19), 29.5 (C-16), 27.2 (C-7), 26.9 (C-
10), 26.6 (C-11), 26.1 (C-2), 25.9 (C-6),
25.6 (C-23), 23.7 (C-23), 22.7 (C-18), 19.8
(C-29), 18.4 (C-30), 17.1 (C-27), 13.2 (C-
21), D EEES Scmk [18] RiEIHEA—F, WXk
%j\j xuetongsu .

k&M 8. 1 &R AR, ESI-MS m/z.
623.42 [M+H]*,"H-NMR (400 MHz, MeOD) §:
6.82 (1H, s, H-2"), 3.80 (1H, s, H-3), 3.78
(1H, s, H-21), 2.51 (1H, s, H-8"), 2.33 (3H,
s, H-7"),2.07 (1H, s, H-16), 1.83 (3H, s, H-
11, 16, 19),1.66 (2H, s, H-27), 1.54 (2H, s,
H-6), 1.37 (2H, s, H-20), 1.28 (1H, s, H-17),
1.22 (1H, s, H-2), 1.14 (3H, s, H-23), 0.95
(3H, s, H-30);" C-NMR (100 MHz, MeOD) §:
171.7 (C-9'), 143.4 (C-4'), 138.6 (C-14),
129.3 (C-1"), 123.2 (C-15), 117.4 (C-6"),
116.0 (C-2"), 113.8 (C-5"), 73.6 (C-21), 73.4
(C-3), 66.0 (C-24), 62.2 (C-9), 56.4 (C-13),
56.4 (C-27), 54.3 (C-5), 47.4 (C-17), 40.0
(C-22), 39.1 (C-1), 35.7 (C-19), 33.7 (C-
22), 33.6 (C-18), 31.3 (C-7"), 28.4 (C-20),
28.2 (C-2), 26.9 (C-11), 25.9 (C-12), 24.3
(C-16), 23.7 (C-23), 19.2 (C-6), 18.5 (C-
26), 14.1 (C-25), 13.6 (C-29), 12.4 (C-28),
PhEER 500k [19]) HiE SaA —3, el
phlegmanol K,

&Y 9. AEK A, ESI-MS m/z: 697.43
[M+H]",'H-NMR (400 MHz, CDCl,) §: 6.97
(1H, dt, J=3.4, 1.7 Hz, H-24), 6.18 ~ 6.08
(1H, m, H-3"),5.42 (1H, ddd, J=7.8,5.9, 1.6
Hz, H-3"), 4.95 (1H, dd, J=3.7, 2.3 Hz, H-
23), 4.86~4.75 (1H, m, H-1), 4.16 (1H, d,
J=5.1Hz, H22), 3.79~3.63 (1H, m, H-15),
3.56 (1H, d, J=5.8 Hz, H-2),3.23 (1H, d, J=
2.0 Hz, H-17), 2.65 (1H, s, H-20), 2.52 (1H,
d, J=1.7 Hz, H-5), 2.09~1.98 (12H, m, H-4',
4",5"',5"),1.95 (3H, dit, J=4.7, 1.8 Hz, H-6,
16), 1.85 (1H, q, J=2.5Hz), 1.59 (1H, d, J=
2.2 Hz, H-6), 1.27 (3H, s, H-30), 1.11 (3H,
d, J=3.1Hz, H-21), 1.00 (3H, dd, J=9.8, 6.7
Hz, H-29);”C-NMR (100 MHz, CDCl,) &: 174.3
2960

(C-3), 173.6 (C-26), 171.4 (C-1"), 166.5 (C-
1'), 145.4 (C-24), 144.8 (C-3"), 140.7 (C-
2"y, 131.8 (C-25), 127.30 (C-2'), 97.5 (C-
10), 90.3 (C-13), 85.1 (C-22), 84.3 (C-4),
81.9 (C-1), 81.7 (C-23), 74.6 (C-9), 69.9
(C-7), 69.3 (C-14), 55.0 (C-15), 53.5 (C-5),
46.5 (C-8), 46.1 (C-19), 43.4 (C-17), 41.0
(C-11), 36.4 (C-20), 35.4 (C-2), 31.1 (C-6),
28.3 (C-30), 26.9 (C-16), 22.3 (C-29), 21.6
(C-4"), 20.9 (C-4"), 16.0 (C-5"), 12.2 (C-
5"),12.0 (C-21), 11.0 (C-27), Lh F%dE 53
Bk [20] #iE HEA — B, #%EE N 12-angeloyl
wuweizidilactone 1,

&9 10 AEHAK, ESI-MS m/z: 627.27
[M+Na]*,'"H-NMR (400 MHz, CDCl,) &: 6.97
(1H, m, J=1.6 Hz, H-24), 6.14 (1H, d, J=
7.1, 1.3 Hz, H-3"), 5.45~5.39 (1H, m, H-7),
4.79 (1H, d, J=3.8, 1.9 Hz, H-23), 4.37 (1H,
d, J=11.0 Hz, H-1), 4.16 (1H, d, J=5.5 Hz,
H-12), 3.83 (1H, d, J=2.9 Hz, H-22), 3.80~
3.66 (2H, m, H-15), 2.66~2.51 (1H, m, H-
20),2.49 (1H, d, J=1.5 Hz, H-5), 2.33 (1H,
dd, J=13.5, 5.1 Hz, H-19), 2.26~2.14 (1H, m,
H-11), 1.95 (3H, t, J=1.8 Hz, H-4"), 1.92 ~
1.78 (2H, m, H-6, 16), 1.11 (3H, s, H-30),
1.01 (3H, d, J=6.7 Hz, H-29), 0.85 (3H, s,
H-21) ;"C-NMR (100 MHz, CDCl,) &; 173.9 (C-
3), 173.7 (C-26), 166.2 (C-1'), 145.4 (C-
24), 141.1 (C-3"), 131.3 (C-25), 126.9 (C-
2'),97.2 (C-10), 91.8 (C-13), 84.3 (C-22),
84.1 (C-4), 81.4 (C-1), 81.0 (C-23), 69.8
(C-14), 69.4 (C-7),55.0 (C-15), 54.1 (C-5),
46.6 (C-8), 46.4 (C-19), 42.7 (C-11), 42.4
(C-17), 36.4 (C-20), 35.1 (C-19), 30.7 (C-
6), 28.0 (C-30), 26.9 (C-16), 21.8 (C-29),
20.8 (C-4"), 16.0 (C-5'), 12.0 (C-21), 11.0
(C-27), DL EBdE S SClk [21] il H A —3,
% 5B ) wuweizidilactone 1,

&Y 11, JHERKR, ESI-MS m/z: 679.27
[M+Na]",'"H-NMR (400 MHz, CDCl,) &; 7.18
(1H, t, J=1.7 Hz, H-24), 5.83 (1H, m, J=7.2,
1.5 Hz, H-3"),5.68 (1H, dd, J=7.9, 1.8 Hz, H-
7),5.47 (1H, dd, J=3.6, 2.3 Hz, H-12), 5.03
(1H, dt, J=3.7, 1.9 Hz, H-23), 4.26 (1H, d,
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J=5.1 Hz, H-1), 3.96 (1H, dd, J=10.1, 3.6
Hz, H-22), 3.80 (1H, s, H-15a), 3.69 (1H, d,
J=1.8 Hz, H-15B), 3.06 (1H, dd, J=18.0, 5.2
Hz, H-2B), 2.92 (1H, d, J=1.8 Hz, H-8), 2.78
(1H, d, J=18.0 Hz, H-2a), 2.70 (1H, dd, J=
13.7, 4.6 Hz), 2.56 (1H, td, J=8.1, 6.0 Hz, H-
17), 2.36 (1H, dd, J=15.1, 2.4 Hz, H-11B),
2.29~2.19 (3H, m, H-1la, 19), 2.15~2.03
(9H, m, H-2", 4", 5"), 1.99 (1H, dd, J=14.3,
8.3 Hz, H-16a), 1.80 (3H, t, J=1.8 Hz, H-27),
1.67 (1H, dd, J=8.1, 1.4 Hz, H-16B), 1.65
(1H, s, H-6B), 1.22 (3H, s, H-30), 1.02 (3H,
s, H-29), 0.88 (3H, d, J=6.7 Hz, H-21);"C-
NMR (100 MHz, CDCL,) 8: 175.2 (C-3), 174.4
(C-26), 171.2 (C-1"), 166.8 (C-1"), 147.0 (C-
24), 139.7 (C-3"), 131.3 (C-25), 128.4 (C-
2"y, 98.5 (C-10), 91.1 (C-13), 85.4 (C-22),
84.6 (C-4), 82.4 (C-23), 81.8 (C-1), 75.6
(C-9), 70.8 (C-12), 70.5 (C-7), 70.1 (C-14),
55.6 (C-15), 54.2 (C-5), 46.6 (C-19), 46.5
(C-8), 44.0 (C-17), 41.9 (C-11), 36.9 (C-
20), 36.0 (C-2), 31.3 (C-6), 28.7 (C-30),
27.3 (C-16), 22.5 (C-29), 21.8 (C-2"), 21.5
(C-4"), 16.3 (C-5"), 12.0 (C-21), 11.1 (C-
27), VI REdRSSCk [22] HBESREA—3, BE
%€M xuetongdilactone D,

&M 12. AGH A, ESI-MS m/z: 655.29
[M+H]",'"H-NMR (400 MHz, CDCl,) §: 6.71
(1H, q, J=1.6 Hz, H-24), 6.13 (1H, m, J=
8.6,7.2,5.9,1.3Hz, H-12B), 5.60 (1H, t, J=
2.9 Hz, H-35), 5.41 (1H, dd, J=7.9, 1.7 Hz,
H-78), 4.14 (1H, d, J=5.1 Hz, H-1), 3.54
(1H, s, H-158), 3.19 (1H, d, J=2.0 Hz, H-
28), 2.73 (1H, dd, J=18.3, 5.2 Hz, H-2a),
2.65 (1H, s, H-5a), 2.48 ~2.39 (2H, m, H-
17), 2.30 (1H, m, H-20), 2.13 (1H, s, H-19),
1.90~1.78 (2H, m, H-16), 1.56 (1H, m, H-
22), 1.27 (3H, s, H-27), 1.10 (3H, s, H-30),
0.89 (3H, s, H-29);"C-NMR (100 MHz, CDCI,)
8: 174.3 (C-3), 171.2C-26), 170.7 (C-31),
166.5 (C-33), 147.6 (C-24), 140.7 (C-34),
132.3 (C-25), 127.3 (C-35), 105.1 (C-23),
97.6 (C-10), 84.3 (C-4), 82.1 (C-13), 81.7
(C-1), 74.5 (C-9), 69.2 (C-7), 69.0 (C-14),

68.5 (C-12), 53.7 (C-5), 53.3 (C-15), 46.4
(C-19), 45.1 (C-8), 40.0 (C-11), 35.5 (C-2),
34.6 (C-17), 34.1 (C-22), 31.3 (C-6), 28.4
(C-30), 24.4 (C-16), 22.3 (C-20), 21.7 (C-
29),21.6 (C-32), 21.0 (C-26), 19.0 (C-21),
16.0 (C-37), 10.7 (C-27). Db %45 Scmk
[23] HRIEFEAR—FL, $UE N propindilactone R,

LAY 13 IRE KA, ESI-MS m/z: 252.36
[M+H]",'"H-NMR (400 MHz, CDCl,) 6: 7.62
(1H, d, J=15.6 Hz, H-3), 7.48 (2H, m, H-5,
9),7.34 (5H, m, H-4', 5'~8"), 7.23 (3H, m,
H-6~8), 6.31 (1H, d, J=15.6 Hz, H-2), 5.62
(1H, m, H-NH), 3.67 (1H, ¢, J=15.6 Hz, H-
1), 2.90 (2H, t, J=6.9 Hz, H-2");" C-NMR
(100 MHz, CDCl,) 6: 166.0 (C-1), 141.2 (C-
3), 139.0 (C-4), 134.9 (C-3"), 129.8 (C-7),
128.9 (C-6, 8), 128.8 (C-5, 9), 127.9 (C-5',
7'), 126.7 (C-6'), 120.7 (C-2), 40.9 (C-1'),
35.8 (C-2'), DA REdRE Sk [24] RiEEEA—
|, BEEN N- (2-K LK) EERE .,

k&Y 14. AGH A, ESI-MS m/z; 328. 11
[M+H]",'"H-NMR (400 MHz, CDCl,) &: 7.69
(1H, d, J=2.2 Hz, H-11), 6.77 (1H, s, H-2),
6.65 (1H, s, H-3), 6.14 (1H, d, J=1.1 Hz, H-
OCH,0-), 6.00 (1H, d, J=1.0 Hz, H-OCH,0-),
4.39~4.30 (1H, m, H-6a), 3.87 (3H, s, 10-
OCH,), 3.69 (1H, ddd, J=12.3, 6.2, 1.3 Hz,
H-7) ;" C-NMR (100 MHz, CDCIl;) &: 149.9 (C-
10), 148.4 (C-2), 148.0 (C-9), 143.8 (C-1),
126.6 (C-7Ta), 125.5 (C-3a), 123.0 (C-1la),
121.5 (C-4B), 117.8 (C-8), 116.2 (C-11B),
112.2 (C-11), 107.7 (C-3), 102.7 (-OCH,0-),
56.6 (C-6a), 54.5 (-OCH,), 42.8 (C-5), 26.5
(C-4), VA E¥dE 5 3CHR [25] HoBEEEA 2, )
YEEMN (=) - (6aS, TR) -7-hydroxyactinodaphnine ,

&M 15 AE A, ESI-MS m/z; 328.11
[M+H]",'H-NMR (400 MHz, CDCl,) §: 7.58
(1H, s, H-13), 6.77 (1H, d, J=17.1 Hz, H-
10), 6.19 (1H, s, H-3), 6.05 (1H, s, H-
OCH,0-), 4.34 (1H, dd, J=13.9, 4.9 Hz, H-7),
3.59 (1H, dd, J=12.3, 6.0 Hz, H-6), 3.11
(1H, m, H-8), 2.85 (1H, dt, J=21.4, 9.2 Hz,
H-8), 1.23 (3H, s, H-13) ;" C-NMR (100 MHz,
CDCL,) &: 147.6 (C-2), 146.9 (C-12), 146.8
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(C-11), 141.7 (C-1), 125.8 (C-9), 124.7 (C-
4), 120.9 (C-14), 120.7 (C-16), 116.0 (C-
15), 115.6 (C-10), 111.3 (C-13), 106.6 (C-
3), 101.2 ( C-OCH,0-), 55.9 (-OCH,), 51.9
(C-7), 40.5 (C-6), 31.9 (C-8), 25.1 (C-5),
DL EER 500k [26] B SR 3, sl
actinodaphnine ,

L&Y 16, Jo s Bk Y, ESI-MS m/z.
326.13 [M+H]","H-NMR (400 MHz, DMSO) &
9.49 (1H, s, H-OH), 7.58 (1H, s, H-13), 6. 80
(1H, s, H-10), 6.74 (1H, s, H-3), 6.18 (1H,
d, J=1.0 Hz, H-OCH,0), 6.04 (1H, d, J=1.0
Hz, H-OCH,0-), 3.78 (3H, s, H-OCH,), 3.56
(1H, dd, J=11.8, 5.4 Hz, H-5), 3.22 (1H, t,
J=12.5 Hz, H-6), 3.11 (1H, d, J=14.8, 12.7,
5.8 Hz, H-8), 2.99 (1H, dd, J=14.2, 5.0 Hz,
H-5), 2.93 ~2.80 (2H, m, H-6, 8);" C-NMR
(100 MHz, DMSO) &: 148.0 (C-1), 147.3 (C-
12), 147.2 (C-11), 142.1 (C-2), 126.2 (C-9),
125.1 (C-4), 121.3 (C-16), 121.1 (C-14), 116.4
(C-15), 116.0 (C-10), 111.7 (C-13), 107.0 (C-
3), 101.6 (-OCH,0-), 56.3 (-OCH,), 52.3 (C-
6), 32.3 (C-8), 25.4 (C-5), Lk b ¥R 5 it
[26] fRIAHA—F, BTN cassythicine,

k&Y 17, AEH A, ESI-MS m/z: 251.16
[M+H]".,'"H-NMR (400 MHz, MeOD) §. 7.05
(1H, s, H-5), 6.62 (1H, d, J=0.9 Hz, H-2a),
3.49~3.37 (2H, m, H-12), 3.10 (1H, dd, J=
9.2, 4.8 Hz, H-7B), 2.65 (1H, ¢, J=6.2, 5.4
Hz, H-10a), 2.13 (3H, s, H-15), 1.99 ~ 1.90
(3H, m, H-8, 98), 1.22 (3H, d, J=6.9 Hz, H-
14), 0.98 (3H, s, H-13);” C-NMR (100 MHg,
MeOD) 8. 154.4 (C-3), 144.5 (C-1), 134.2
(C-5), 128.6 (C-6), 121.9 (C-4), 113.1 (C-
2a), 77.8 (C-11), 68.8 (C-12a), 44.0 ( C-
7B), 33.7 (C-10a), 32.8 (C9a), 23.9 (C-
8a), 22.2 (C-13), 22.1 (C-14), 15.9 (C-15),
DL EER 500k [27]) B EEA -3, R
(+) -3, 11,

&Y 18 A G IR, ESI-MS m/z: 225.14
[M+H]","H-NMR (400 MHz, MeOD) &: 6.06
(1H, d, J=9.3 Hz, H-7), 5.96 (1H, s, H-4),
4.68 (1H, dd, J=9.4, 5.1 Hz, H-8), 3.78 (1H,
m, H-9), 2.46~2.31 (2H, m, H-2), 2.15 (3H,
2962

12-trihydroxycalamenene ,

s, 13-CH,), 1.39 (3H, s, 12-CH,), 1.33 (3H,
s, 11-CH,), 1.21 (3H, s, 10-CH,);" C-NMR
(100 MHz, MeOD) 6: 202.0 (C-3), 159.0 (C-
5), 145.2 (C-6), 135.7 (C-7), 127.1 (C-4),
72.5 (C-8), 71.8 (C-9), 54.4 (C-2), 40.0 (C-
1),29.9 (C-12),29.8 (C-11),22.8 (C-13), 18.9
(C-10), DA BB 53CHR[28] ol diA—2, #s
FEHN 8, 9-dihydro-8, 9-dihydroxymegastigmatrienone,

REW 19 Ak A, ESI-MS m/z; 143.03
[M+H]*","H-NMR (400 MHz, DMSO) &: 12.31
(2H, m, H-COOH), 6.71 (2H, s, H-CH,), 2.50
(2H, s, H-CH) ;" C-NMR ( 100 MHz, DMSO) §:
173.7(C-COOH) , 166.0(C-CH,) , 134.0(C-CH,) ,
28.8(C-CH) . LA %4 5 SCHR [ 29 ] i HeAs —
0, WL RE N (+) -trans-3-methylidenecyclopropane-1,
2-dicarboxylic acid,

G 20 AR AR, ESI-MS m/z: 207.17
[M+H]*,'H-NMR (400 MHz, CDCL,) 8. 7.40
(1H, m, H-3), 7.19 (1H, dd, J=1.7, 0.9 Hz,
H-5), 1.43 (3H, s, 7-CH,), 1.30 (3H, s, 8-
CH,) ;"C-NMR (100 MHz, CDCl,) 8. 148.0 (C-
1), 125.0 (C-3), 124.6 (C-5), 118.9 (C-6),
35.0 (C-8), 34.8 (C-7), 31.6 (8-CH,), 30.5
(7-CH,) . VI B¥ds 5 3Cmk [30] il s —3,
W E A 2, 4-di-tert-butylphenol ,

&Y 21, JotiE AR Y, ESI-MS m/z.
257.24 [M+H]*,'"H-NMR (400 MHz, CDCL,) 8.
1.25 (12H, s, H-4~9), 0.86 (3H, did, J=12.1,
6.6, 3.2 Hz, H-16) ;" C-NMR (100 MHz, CDCL,)
6: 32.9 (C-2), 32.1 (C-14), 30.3 (C-6-12),
30.2 (C-5), 29.9 (C-13), 29.5 (C-4), 27.3
(C-3),22.9 (C-15), 14.3 (C-16), VI E%¥dES
ik [31] B HA—I, BN palmitic acid,

fb&w 22, AEE S, ESI-MS m/z; 412.70
[M+H]",'H-NMR (400 MHz, CDCl,) &: 5.35
(1H, m, H-6), 3.52 (1H, m, H-3), 1.00 (3H,
s, H-19), 0.92 (3H, d, J=6.6 Hz, H-21), 0. 84
(6H, m, H-26, 29), 0.80 (3H, s, H-27), 0.67
(3H, s, H-18);” C-NMR (100 MHz, CDCL,) §:
140.9 (C-5), 121.9 (C-6), 72.0 (C-3), 56.9
(C-14), 56.2 (C-17), 50.3 (C-9), 46.0 (C-
24), 42.5 (C-13), 42.4 (C-4), 39.9 (C-12),
37.4 (C-1), 36.6 (C-10), 36.3 (C-20), 34.1
(C-22), 32.0 (C-7, 8), 31.8 (C-2), 29.3 (C-
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25), 28.4 (C-23), 26.7 (C-23), 24.4 (C-15),
23.2 (C-28), 21.2 (C-11), 20.0 (C-26), 19.5
(C-19), 19.2 (C-27), 18.9 (C-21), 12.1 (C-
29), 12.0 (C-18), LA L%l 53¢k [32] il
FEA 0, WO E R B B

4 AEFMETM

4.1 RILFIPBIERE R MTT 300 E LS5t
NI 40 M 2R HepG2 41 M M 1952 . BUAZ 4G,
I HepG2 I ETE W, # 1x10° 4~/mL %
JEHERP T 96 fLtk, TEIRAA DGR 12 h, IMARE
WL O, AREEEE 24 h, AL BIINA 20 pL
MTT %W, L5384 h, F5 BWEW, BfLnA
150 pL DMSO, &% 15 s, 7£ 570, 630 nm P KAk
MEMOCEE, R ICME, MR 1A, LEWS.
14 15 X} HepG2 20 M 247 BAT 2o (g 40 il 05 1, e
LG 5 FCRILT BT 25758 2 Je FER IR 2 25
*1 BUEYW HepG2 MK IC,, & (pmol/L, xzs,

n=3)
Tab.1 IC,, values of various compounds on HepG2 cells

(pmol/L, x+s, n=3)

&Y IC5o 18
5 5.23+0. 93
14 25.84+2.50
15 25.69+2. 87
EENATE+ 11.18+0. 47
HIEER 8.330. 46

4.2 WRIMRBACTEM  BEBUL AW I v
800 pwg/mL, 437 ABTS, DPPH [ 3L KRi%
PEfRE, DIZEEZE C MBHPEXTIR, 2 FPAG I iA R34
WHE S (100 wL ABTS/DPPH +100 pL fb&
Y. A4 (100 pL AEEPI+100 pl Z80K) K
XFHRZH (100 pL ABTS/DPPH+100 plL ZEHEK),
TRATE % R B &Y 30 min, 4351 7E 734 nm
(ABTSfAZ) . 517 nm (DPPH {K%K) K ALE
WOGEE, T A GRS, AXONERE= [1-
(Agugp ~Asspyz ) /Ay ] x100% . H1 2 a1, 1k
Y11 A RAFPLEIER, 16, 20 Xf ABTS,
DPPH [ 1 235 BRAE R4S .
5 iHtE4i

AR IR G T T RGNS 5
B S AR, SR ZF IR OB AR Rk
SR, IHIA R 22 MBS, dE 8 A
K ANEY, 4 DEE 6 MR &N T
Mg, Hd, (B 2~6. 8~12 N IR M4
B, X — R EE T &R

%2 &BUESYWX ABTS, DPPH HHEH IC, /& ( pmol/L,
xxs, n=3)
Tab.2 IC,, values of various compounds on ABTS and

DPPH free radicals ( pmol/L, x+s, n=3)

ICSU{E
&Y - -
ABTS H Hi 3 DPPH [ Hi 3t
11 36.3+1.26 72.0+5. 81
16 80. 7+6. 21 81.6+7.12
20 73.9+4.76 86. 2+6. 48
dif%E C 18.5+1.22 4.88+0.72

R o Bt e, SR A =) B ZAE1E,
WAHHR RN S T b T T 2%

TERSMIUAR AP, B S PI%] HepG2
RN PRI G TE, Hrhfbaw 5 HRW, B
FMT e B e SR ER, a5 14,
15 /s A AR R B AR TS 1. SRR [33] 4R
i, RAERGH-EIn A Nl =R A5 A 1L
AW, L35 longipedlactone A | longipedlactone F 4%
PR B A, W s S AR T
L 4 ] S sl 1 S R AR A AR A A DU RS
e, 38, Aea¥ 5 RsRBEE MG s B T RERCA
— ATy, HAROE R S IR E
FHRABITE

TEPURATEYE I, f6EY) 11, 16, 20 X ABTS,
DPPH Fi piy BES4 Bt T BR s P, O 42 ] A A 79
e, RHZ LAY 11 X ABTS [ %, HiE
PYEEA R 2T AR E R ¢, BT IFZ KA
ZWAIREY) . I PUA AT PR 5 A
R H | LRI R K T4 T RE T DA
K, LRGSRy BB AR B A AR L T4
R

LR LPNIR, AHIFEE IR ARG AR T AT REE
IR BALER A, ANUN BRI R 25 1 255804
BB TS, AR ST KR A i A ] 21
SE T, A B TS HE bRl . BUAE, A
MRS B 25 PB4 5 Pl A A AR IS

S

[ 1] E&A. TR —HF &S Y], )
By, 1985(1); 17-20.

[2] HERFER (hEREYE) #EERS PEEYE 58
314) [M]. dbxt: Bz, 1982,

[3] =R, B ¥, BB Bk XAk ek s[T].
PR (BEM) , 1987(3) : 324-326.

(4] T PRFART PEEBISE. TRREYE (B—-%) (M.
MT: TPRREREAR ML, 1991
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