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i E: B WRDNKHE Gendarussa vulgaris ¥ iR, ik R REREEAA G, ODS FFHA:. Bk
5 DL A £ B HPLC 85 S5 Il (k2 B B FLAb 5 i o 1E47 43 s 4tifl,, i85d HR-ESI-MS. NMR %56 3k 44 &
X-ray BT SR EMER . SR MPREH EIDY 95% LRI INEE R BB h 0B a8 T 17 MUEy,

I3 % 58N 24-F4AE-5-4%-3B-F% (1) dihydrobetulic acid (2). MEARRE (3). 3-§23E-30-2: H3E-20-FF-28-F i G IR (4D 6-
BRI TS THERETE (5). 6,7-"HEARETE (6). 5,6,7-=HERETE (1. 6,18-ZFEEFTER (8). Ltk
PR R ENEE (9D, 4-O-WMHEBEE TR FlE (100, N-ARTBIRENE (11D, N-Q-F25:-3- K W) LWz (12). 3-0-1
MEREZE T B H g (13- 3,5-0- IIEmEZE TR F S (14) . SF-E-F E R ZE TR P (15). 3,4,5-0- = IMHEREIE 2 JE B2 H G (16D
1'S" 4'R*-8-(4"-hydroxy-2',6",6'-trimethylcyclohex-2-enyl)-6-methyloct-3E,5E, 7E-trien-2-one (17). 45 L&Y 1. 2 AH KR
P, BRAGEY 6 LIAh, HAb AW e RNZIEY o B 8] . WS RI 17 M ST IR R SRE, L,

AP 2.3.11.13.17 B A LPS 5 5 RAW 264.7 E R4 FBEBONO /R, AR HEmHR B (ICso) (E 7371 29(30.91 £0.50)
(4.660.56), (17.67£0.57), (28.45+0.67). (20.7920.24) pmol/L.
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Study on chemical constituents of Gendarussa vulgaris
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Guangdong Key Laboratory of Pharmacodynamic Constituents of Traditional Chinese Medicine and Natural Medicines,
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Abstract: Objective To study the chemical constituents of aerial part of Gendarussa vulgaris. Methods The compounds were
separated and purified by silica gel column chromatography, ODS and Sephadex LH-20 chromatography and semi-preparative HPLC.
Base on HR-ESI-MS, NMR, and other spectral data, their structures were identified. Results A total of 17 compounds were isolated
from the EtOAc fraction of 95% ethanol extract and identified as 24-norchol-5-en-3-ol (1), dihydrobetulic acid (2), betulinic acid (3),
3-hydroxy-30-nor-20-oxo0-28-lupanoic acid (4), 6-hydroxy-7,8-dimethoxycoumarin (5), 6,7-dimethoxycoumarin (6), 5,6,7-
trimethoxycoumarin (7), 6,7,8-trimethoxycoumarin (8), syringaresinol-4-O-B-D-glucopyranoside (9), 4-O-cafteoylquinic acid methyl
ester (10), N-trans-feruloyl tyramine (11), N-(2-hydroxy-3-phenylpropyl) acetamide (12), 3-O-caffeoylquinic acid methyl ester (13),
3,5-O-dicaffeoylquinic acid methyl ester (14), p-E-coumarin quinic acid methyl ester (15), 3,4,5-O-tricaffeoyl quinic acid methyl ester
(16) and 1'S",4'R*-8-(4"-hydroxy-2',6',6'-trimethylcyclohex-2-enyl)-6-methyloct-3E,5E,7E-trien-2-one (17). Conclusion Compounds 1
and 2 are new natural products. All Compounds are isolated from this plant for the first time except compound 6. Besides, all
compounds are screened for anti-inflammatory activity and compounds 2, 3, 11, 13, and 17 have NO release inhibiting activities on
LPS-induced RAW 264.7 macrophage cells with ICso values of (30.91 + 0.50), (44.66 + 0.56), (17.67 £ 0.57), (28.45 + 0.67) and
(20.79 + 0.24) pmol/L, respectively.
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/NI Gendarussa vulgaris Nees N &3 IR B &
HJE/ANEARMY), Tz AT E L B, HrE
AR BN, FEARKIET R, A RS
Ho HURFE, MRER. ANEE R B 2T
RIT AT QUVESOT . IR . I L
H & B DL =I5 B . IR 24 B 2 A 72 3R B /s
A HADR. DA, P AR, %%
) PUOREEEZ PSR, T SR E R
GG RY, R — BT RF R R AR
P, ARSI NG L A 95% LS HUA R I
R OB ER AL HEAT VIR 7, iaisH
FAIACETEROECIEEOR, ISR L83 AL
SRR 17 MEEW, RN 24-FEIH-5-45-
3B-FE (24-norchol-5-en-3B-ol, 1)+ dihydrobetulic acid
(2). MR (betulinic acid, 3). 3-F23E-30-2% Fi k-
20- fif] % -28-F) i3 Z. /2 ( 3-hydroxy-30-nor-20-0xo-
28-lupanoic acid, 4). 6-f24%-78- " HEAEEFTER
(6-hydroxy-7,8-dimethoxycoumarin, 5). 6,7- . FF 4,
HEFEE R (6,7-dimethoxycoumarin, 6). 5,6,7-—
HIEFEZHR (5,6,7-trimethoxycoumarin, 7). 6,7,8-
“HEREFEE R (6,7,8-trimethoxycoumarin, 8). /A
Jie 7 W N5 Wy %8 % B B (syringaresinol-4-O-B-D-
glucopyranoside, 9). 4-O-MIHEREZE TR F g (4-O-
caffeoylquinic acid methyl ester, 10). N-Jx =242
lig e (N-trans-feruloyl tyramine, 11). N-(2-F82%-3-
KW H ) 4 B % [N-(2-hydroxy-3-phenylpropyl)
12] . 3-O0- w0 HE Bk 2 7 B TS
(3-caffeoylquinic acid methyl ester, 13)+ 3,5-O-
HEF 25 5 82 H Big (3,5-0- dicaffeoylquinic acid methyl
ester, 14) XJ-E-75 5 3 & H i (p-E-coumarin quinic
acid methyl ester, 15). 3,4,5-O-=WNHEREHEZE JE R
Fg (3,4,5-O-tricaffeoyl quinic acid methyl ester, 16)
1'S" 4'R*-8-(4"-hydroxy-2',6',6"-trimethylcyclohex-2-enyl)-
6-methyl-oct-3E,5E,7E-trien-2-one (17). HA1, tL&
Y. 2 ERRY), BRIGEY 6 LUAh, HAtitk
EVBvE RN ZEY P AR R], KIEY 2.
3. 13. 11, 17 B4 LPS 5 RAW 264.7 Elig
AR NO 1R
1 XEEMR
L1 XRS5

Bruker AV-400 Fl AV-600 % i AL PRA0 (ff [
METATD; LC-100 BUEAR (A (HHE(RFF
A EAT PRAF]); Agilent 6120 LC/MS TOF J5i 4%

acetamide ,

(FEEZHEOREAT D WSO
Ultimate XB-Cjs (250 mmX4.6 mm, 5 pym, [
Welch A 7)) il & AH 1% 44 Ultimate XB-Cis
(250 mm X 10.0 mm, 5 um, 32 [ Welch /A 5] ); Eyela
s 28 K AL ; BP211D H-F K (Sartorouius A &) Do
TLC Ptk (& B T) ); Sephadex LH-20
(Pharmacia A 7)); ODS (Silicycle 2A#]); AR
7 (Merck A&]); IS HEE (LARELEAH);
WAHFHK 7 RIEEATD, HARRFIE A Hrat.
Wi 25 RSB = NI R BR R 2> 519 3, R 40
N 98%.
1.2 ¢mpatk

/N L2 L 2 RAW 264.7 (1 B R K2 2424
W2 T RIR G 7 it
1.3 ##KIR

SIS T 2016 4 6 H1E B R R FAL I K
£, W R KL S L% % N B KRR
WNEE Gendarussa vulgaris Nees FH_5B47 .
2 ik
21 ERESSH

TR NG B3R5 20 ke, AR RIS FH 95%
TR R E IR 2 R, 80% L BEIAIRFEEL 1
R, BEXR 20, P8I, B3 RIREUHR, JREKRGESR
TR, 1SEHIREWIRE . SR E KR
=, RIHAMEE. BEER QBEAEE,  BERGH 2 B
JEWR4E, REAMEEERAL (500 g). BEER LB
(1.2 kg). BEIR Z.BE 3B A1 2 IE A RE AT (it o 28, A
JHEE-PIER (100 1 0—0 : 100) BEEEWEH, LHEM
R, AIFE1SE] 24 N Fr. 1~24. Fr. 12 &
o R SRR A, S B-BEER 4B (100 10—
0 :100) BEEEYEL, 2 TLC 24T & 155 9 > Fii
4y Fr. 12-1~12-9. Fr. 12-1 ELERELLEY 1 (5
mg).Fr. 12-6 43 Sephadex LH-20 #ij A AL A: (4
i, 5% Fr. 12-6-1~12-6-10. Fr. 12-6-4 4300
FHEE S Hr i & AR B A 5 (3 mg) FT 8 (20
mg). Fr. 12-6-6 £ = R0 €01 43 A il 2% 44045 2]
&Y 10 (30 mg) 113 (8 mg). Fr. 12-6-9 &1
BRCTRAR EL i 23 BT il & AL A3 B LA 16 (5 mg)
17 (10 mg). Fr.20 &g & ODS H sk tai, H
fiE-7K (20 1 80—100 : 0) BAEEELEHL, £ TLC 43#r
EI153] 14 TR Fr. 20-1~20-14. Fr. 20-2 #
gE AL & 2 (7 mg). Fr. 20-1 45 R EALEY) 4
(10 mg). Fr. 20-4 Zo0d x S kA todly, — & -
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HIERS, & TLC o &He3 8 AN Fiis Fr
20-4-1~20-4-8, Fr. 20-4-8 % Sephadex LH-20 % %
WA, /53] Fr. 20-4-8-1~20-4-8-11. Fr.
20-4-8-9 £ = WU AH B S T ) % 24K AS Bk &9
3 (6 mg). Fr.20-4-8-3 £ RCUAH i 43 v il £ 4l
gEb &% 6 (3mg). 7 (9mg) 19 (15mg).
Fr. 20-4-8-5 2 i 0GR il o A il 2 i Ab 15 204k &
11 (5 mg) 112 (4 mg). Fr. 20-4-8-11 &%k
AR ETE AT S 2B 2 A Y 14 (8 mg) Al
15 (6 mg)-
2.2 YHREEESE

/N B LR 2 22 RAW 264.7 40 FH &5 10%JIR 4
MiFE ) DMEM ¥: 723, TELE 37 C. 5% CO, ¥%
FEAAT G TR, BOSHORA A T 555 .
2.3 AAESEISCIE AN TR S

RAW 264.7 412 10%fH4F M35 it DMEM
B IR R R B FL 4 X 10° AN RE RN 2] 96 FLIR,
FUAFL 100 uL, BIEEREEH (37 C. 5% COy)
G IR 24 h, WRHBEEFRIE, OSBRI ERIA
ML AW KB IEZG (M 2D RIS IR, 1597
24 h J57% BIEW, ERALF A 5 mg/mL MTT,
37 CR&M 4 h, % MTT, SfLIIAN 200 uL
DMSO, BE#EK FEHEED 10 min, {455 R
fift, FEEFRXAE 570 nm AL &S FLAROERE (4D
B, THEAGYIEEENHIRE (1Cso) fE.

PUARIE TR A —E AR (NOD A2 il s,
DL LPS 3 /N BRI RAW 264.7 A 5
R, N Griess IR iG] — S A0 A ),
RAW 264.7 L& 10%MR2F 1% () DMEM £ 7%
WFRERIRAL 4 X 10* AN EFP 2 96 FLR, &L
AR 100 pL. BEEFEEHM (37 T, 5% COp H
B9t 24 h, WRHREIRIL NS AN R E A
WAV KBATEXT 2, (it 250 HISEFRI,  [RI T
SAERE I A NN 100 ng/mL LPS. 153% 24 h )5,
W B %L _EIE R A BT 96 FLAR T, BEFLINALL T ¢
1 LLBlVE A1 Griess A 1 B 7K 100 uL. 7E 3 000
r/min B0 1 min, 484:7F RG4S 10 min. H
BEARXAE 540 nm K FIESIL 4 B, HHEMAE
I 1Cso 18
3 &
3.1 SHEE

WED 1. AfERREE CamBE-INED . mp
144~147 ‘C, HR-ESI-MS m/z: 331.350 1 [M+H]",

7 F 3N C3H3s0. 'H-NMR (400 MHz, CDCls) 6:
0.68 (3H, s, H-18), 0.93 (3H, d, J = 1.6 Hz, H-21),
1.01 (3H, s, H-19), 5.36 (1H, d, J = 5.0 Hz, H-6);
BC-NMR (100 MHz, CDClL;) §: 36.7 (C-1), 31.8
(C-2), 72.0 (C-3), 42.5 (C-4), 140.9 (C-5), 121.9
(C-6), 32.1 (C-7), 32.0 (C-8), 50.3 (C-9), 37.4 (C-10),
21.2 (C-11), 39.9 (C-12), 42.5 (C-13), 56.9 (C-14),
26.2 (C-15), 25.6 (C-16), 56.2 (C-17), 12.1 (C-18),
19.5 (C-19), 39.0 (C-20), 19.2 (C-21), 28.4 (C-22),
12.0 (C-23). &5 CHREHELLXS, FFa i X 4
T 5 58 45444 24-norchol-5-en-3B-011%, Ak
SRIEW); AW 1 (CCDC 1957803) 1 A = ks
AT DA S o A 2 B0 R0 S R R AR, AR R
www.ccdc.cam.ac.uk.

Ew 2. AEYREE CAmEE-PRERD . mp
182.5 ‘C, HR-ESI-MS m/z: 481.364 4 [M+Na]", />
TN C30Hs003. 'H-NMR (400 MHz, DMSO-d) -
0.65 (3H, s, H-22), 0.76 (3H, s, H-23), 0.93 (3H, s,
H-24), 0.86 (3H, s, H-25), 0.86 (3H, H-26), 1.69 (3H,
s, H-29), 1.69 (3H, s, H-30); '*C-NMR (100 MHz,
DMSO-ds) d: 14.4 (C-24), 15.7 (C-22), 18.0 (C-6),
18.5 (C-23), 20.3 (C-29), 20.3 (C-30), 20.5 (C-11),
23.4 (C-25), 23.4 (C-26), 25.0 (C-12), 27.2 (C-2), 28.1
(C-28), 29.2 (C-15), 30.1 (C-21), 31.7 (C-16), 34.0
(C-20), 36.3 (C-7), 37.6 (C-10), 38.3 (C-1), 38.5
(C-4), 40.1 (C-13), 40.2 (C-8), 42.0 (C-14), 46.6
(C-19), 482 (C-9), 50.0 (C-18), 54.9 (C-5), 55.4
(C-17), 78.6 (C-3), 177.2 (C-27). & 5 Xk B G L3,
HE R X SLRATH e H 45878 dihydrobetulic
acid"™, APHTRARF=W; &9 2 (CCDC 1957804)
(10 s A% 2 E5 4 T DA S M i A 2 08 o0 e B 3R
5, Mk N www.cede.cam.ac.uko

& 3: Atk AK (FEE). HR-ESI-MS m/z:
479.349 1 [M+Na]", 43 F 3\ C30Hss03. 'H-NMR (400
MHz, DMSO-ds) 6: 4.27 (1H, d, J = 5.1 Hz, H-3),
4.56 (1H, brs, H-20), 0.65 (3H, s, H-23), 0.76 (3H, s,
H-24), 0.93 (3H, s, H-25), 0.86 (3H, s, H-26), 0.86
(3H, s, H-27), 1.64 (3H, s, H-29), 4.68 (1H, brs,
H-30); C-NMR (100 MHz, DMSO-ds) J: 38.3 (C-1),
27.2 (C-2), 76.8 (C-3), 38.5 (C-4), 54.9 (C-5), 18.0
(C-6), 33.9 (C-7), 40.3 (C-8), 49.9 (C-9), 36.7 (C-10),
20.5 (C-11), 25.1 (C-12), 37.6 (C-13), 42.0 (C-14),
30.1 (C-15), 31.7 (C-16), 55.4 (C-17), 46.6 (C-18),
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48.5 (C-19), 150.3 (C-20), 29.2 (C-21), 36.3 (C-22),
28.1 (C-23), 15.9 (C-24), 15.7 (C-25), 15.8 (C-26),
14.4 (C-27), 177.2 (C-28), 18.9 (C-29), 109.6 (C-30)-
DL #d 5 Sk iRkaE — 50, MeS A 3 A
HETR o

WEY 4: HEEPREE (CRPGE-FED.
mp 204 °‘C, HR-ESI-MS m/z: 479.342 9 [M+Na]",
23 F AN CaoHa040 'H-NMR (400 MHz, DMSO-ds)
9: 1.64 (3H, s, H-22), 0.94 (3H, s, H-23), 0.76 (3H, s,
H-24), 0.85 (6H, s, H-25, 26), 0.65 (3H, s, H-27);
BC-NMR (100 MHz, DMSO-ds) d: 38.2 (C-1), 25.1
(C-2), 76.8 (C-3), 38.5 (C-4), 55.4 (C-5), 18.0 (C-6),
34.0 (C-7), 40.2 (C-8), 48.5 (C-9), 36.8 (C-10), 19.0
(C-11), 20.4 (C-12), 37.6 (C-13), 42.0 (C-14), 28.1
(C-15), 30.1 (C-16), 54.9 (C-17), 46.7 (C-18), 50.0
(C-19), 27.1 (C-20), 36.3 (C-21), 15.8 (C-22), 29.2
(C-23), 16.0 (C-24), 15.7 (C-25), 14.4 (C-26), 31.8
(C-27), 198.7 (C-28), 177.2 (C-29). 4 5 CER¥HE EL
X, FEEFLE X ST ERNT I H A5 RN 3-¥20E-30-
25 F L -20- i 5 -28- ) b GRS, L&) 4 (CCDC
1957805 1) dig 4% 27 E5 45 7] LU S i A2 2 25408 0
G A5, MhEN www.cede.cam.ac.uk.

tE s At AR (HEE). HR-ESI-MS m/z:
245.042 6 [M+Na]", 7372 C11H100s. 'H-NMR (600
MHz, CD;0D) ¢: 6.32 (1H, d, J = 9.5 Hz, H-3), 7.81
(1H, d, J = 9.5 Hz, H-4), 6.81 (1H, s, H-5), 4.00 (3H,
s, 7-OCH3), 3.97 (3H, s, 8-OCH3); '*C-NMR (150
MHz, CD;0D) §: 163.0 (C-2), 115.3 (C-3), 145.9
(C-4), 108.9 (C-5), 142.8 (C-6), 141.9 (C-7), 146.2
(C-8), 149.1 (C-9), 116.5 (C-10), 61.7 (7-OCH3), 62.1
(8-OCH3). DL ¥ 5 ko — 51, #es e ik
A5 N 6-F2HE-1 8- T HEEFEE R,

aEY 6: iR & (HED. mp 146~
149 C, HR-ESI-MS m/z: 229.047 7 [M+Na]*, 4
T3 CiiH1004o 'H-NMR (400 MHz, DMSO-ds) o:
6.30 (1H, d, J= 9.5 Hz, H-3), 7.96 (1H, d, J = 9.5 Hz,
H-4), 7.26 (1H, s, H-5), 7.07 (1H, s, H-8), 3.86 (3H, s,
6-OCHj3), 3.80 (3H, s, 7-OCH3); '*C-NMR (100 MHz,
DMSO-ds) 6: 160.5 (C-2), 112.6 (C-3), 144.3 (C-4),
109.0 (C-5), 145.9 (C-6), 152.5 (C-7), 100.0 (C-8),
149.4 (C-9), 111.2 (C-10), 55.9 (6-OCH;), 56.1
(7-OCH3). LA EHdE 5 scikdhos — 200, el
HEW6 N6, - —HAERFTER.

&Y 7: T (FEE) . mp 146~149 C,
HR-ESI-MS m/z: 259.058 2 [M+Nal]*, % 7=
Ci2H120s. 'H-NMR (600 MHz, DMSO-ds) J: 6.41
(1H, d, J=9.5 Hz, H-3), 7.97 (1H, d, J = 9.5 Hz, H-4),
7.13 (1H, s, H-8), 3.90 (3H, s, 5-OCH3), 3.86 (3H, s,
7-OCHs), 3.84 (3H, s, 7-OCH3); *C-NMR (150 MHz,
DMSO-ds) 8: 159.8 (C-2), 114.7 (C-3), 144.4 (C-4),
145.2 (C-5), 140.3 (C-6), 149.7 (C-7), 105.0 (C-8),
142.1 (C-9), 114.4 (C-10), 56.2 (5-OCH;), 61.0
(6-OCH3), 61.5 (7-OCH3). L ¥4 5 ik #kiE —
U, WS G T N 5.6, 1-—HEEFT R,

&Y 8: Ltk (HEE . mp 146~149 C,
HR-ESI-MS m/z: 259.058 2 [M+ Nal]*, % 7=
C12H1205. 'H-NMR (400 MHz, DMSO-ds) J: 6.40
(1H, d, J=9.5 Hz, H-3), 7.97 (1H, d, J = 9.5 Hz, H-4),
7.13 (1H, s, H-5), 3.90 (3H, s, 6-OCH3), 3.86 (3H, s,
7-OCHj3), 3.84 (3H, s, 8-OCH3); '*C-NMR (100 MHz,
DMSO-ds) 6: 159.7 (C-2), 114.6 (C-3), 144.3 (C-4),
114.4 (C-5), 105.0 (C-6), 140.0 (C-7), 145, 2 (C-8),
142.1 (C-9), 149.6 (C-10), 61.4 (7-OCH;), 61.0
(7-OCH3), 56.1 (8-OCH3). LA ¥ 5 SCikiiE —
HU, M E A 8 v 6,7,8-—HERT TR,

e 9: AR (HEE). HR-ESI-MS m/z:
603.204 9 [M+Na]*, T3 CasH36013. 'H-NMR
(400 MHz, DMSO-ds) §: 3.07 (2H, m, H-1, 5), 4.61
(1H, d, J = 4.4 Hz, H-2), 4.67 (1H, d, J = 4.2 Hz, H-6),
6.60 (2H, s, H-2', 6'), 6.66 (2H, s, H-2", 6"), 3.76 (6H,
s, 3', 5'-OCH3), 3.75 (6H, s, 3", 5"-OCH3); 'C-NMR
(100 MHz, DMSO-ds) 6: 53.6, 53.7 (C-1, 5), 85.1,
85.4 (C-2, 6), 71.2, 71.3 (C-4, 8), 137.2 (C-1'), 104.2
(C-2', 6), 152.6 (C-3', 5'), 133.7 (C-4"), 131.3 (C-1"),
103.7 (C-2", 6"), 147.9 (C-3", 5"), 134.9 (C-4"), 102.7
(C-1"), 74.2 (C-2""), 76.5 (C-3""), 69.9 (C-4""), 77.2
(C-5"), 60.9 (C-6""), 56.0 (3, 5-OCH3), 56.4 (3",
5"-OCHs). LA E¥d 5 SClikiaE — 500, el
GV 9 R EE M R H AR

& 10 wEOLERH KR (HEE.
HR-ESI-MS m/z: 391.100 3 [M+Na]*, 2 73
C17H2009. 'H-NMR (600 MHz, DMSO-ds) J: 2.00
(2H, m, H-2), 3.76 (1H, m, H-3), 5.01 (1H, m, H-4),
3.92 (1H, m, H-5), 1.92 (1H, dd, J = 13.6, 3.6 Hz,
H-6a), 1.76 (1H, dd, J = 12.8, 9.2 Hz, H-6b), 3.79
(3H, s, 7-OCH3), 7.24 (1H, s, H-2'), 6.77 (1H, d, J =
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8.1 Hz, H-5"), 7.07 (1H, d, J = 8.1 Hz, H-6"), 7.44 (1H,
d, J=159 Hz, H-7"), 6.29 (1H, d, J= 15.9 Hz, H-8');
BC-NMR (150 MHz, DMSO-de) 6: 73.3 (C-1), 35.3
(C-2), 67.1 (C-3), 71.1 (C-4), 69.6 (C-5), 37.3 (C-6),
173.8 (C-7), 52.1 (-OCH3), 125.1 (C-1'), 115.8 (C-2"),
150.3 (C-3'), 148.3 (C-4"), 114.1 (C-5"), 123.4 (C-6"),
145.4 (C-7"), 111.1 (C-8'), 165.8 (C-9"). LA ¥ 5
SCHRIRE — 2, WS R EY) 10 4 4-O-MimEE
TR,

&) 11 o & (R . mp 138~140 C,
HR-ESI-MS m/z: 336.121 6 [M+Na]*, 4> T 3\
CisH19NO4. "H-NMR (400 MHz, DMSO-ds) 6: 8.10
(1H, t, J = 5.7 Hz, =NH), 7.29 (1H, d, J = 15.6 Hz,
H-3), 7.01 (2H, m, H-4, 8'), 6.98 (1H, dd, J=8.3, 1.9
Hz, H-9), 6.40 (1H, d, J = 15.6 Hz, H-2), 6.67 (2H, m,
H-5', 7'), 6.76 (1H, d, J = 8.1 Hz, H-8), 7.09 (1H, d,
J = 2.0 Hz, H-5), 3.90 (3H, s, 6-OCH3), 3.34 (2H, m,
H-1'), 2.63 (2H, t, J = 7.3 Hz, H-2"); "*C-NMR (100
MHz, DMSO-ds) J: 166.4 (C-1), 156.0 (C-6'), 149.1
(C-7), 148.4 (C-6), 140.0 (C-3), 130.1 (C-3, 4, 8"),
126.6 (C-4), 122.4 (C-9), 118.9 (C-2), 115.7 (C-5', 7,
116.2 (C-8), 111.1 (C-5), 56.0 (6-OCH3), 41.3 (C-1"),
34.8 (C-2"). DA% 5 ek s — 820, #s e it
EY 11 N N-Je AP BR R i -

&P 12: Ak R (FE . HR-ESI-MS m/z:
216.100 2 [M+Na]", ¥ CiHisNO,. 'H-NMR
(400 MHz, DMSO-ds) d: 7.18 (2H, m, H-2, 6), 7.24
(2H, m, H-3, 5), 7.16 (1H, m, H-4), 2.82 (1H, dd, J =
13.7, 5.7 Hz, H-7a), 2.59 (1H, dd, J = 13.7, 8.4 Hz,
H-7b), 3.86 (1H, m, H-8), 4.80 (1H, s, 8-OH), 3.34
(1H, dd, J = 10.9, 5.2 Hz, H-9a), 3.28 (1H, dd, J =
10.6, 5.8 Hz, H-9b), 7.71 (1H, d, J = 8.4 Hz, = NH),
1.74 (3H, s, 12-CHs); '*C-NMR (100 MHz, DMSO-ds)
9: 139.3 (C-1), 129.1 (C-2, 6), 128.1 (C-3, 5), 125.9
(C-4), 36.6 (C-7), 52.4 (C-8), 62.6 (C-9), 169.0
(C-11), 22.7 (C-12). VA FH¥a 5 scikoE — 221,
MR A 12 N N-Q-F83E-3- KN L% .

& 13: EOLERHR R (HED.
HR-ESI-MS m/z: 391.100 7 [M+Na]*, 4 ¥
C17H2009. 'H-NMR (600 MHz, DMSO-ds) J: 2.10
(2H, m, H-2), 5.01 (1H, m, H-3), 3.58 (1H, m, H-4),
3.88 (1H, m, H-5), 1.99 (1H, m, H-6a), 1.76 (1H, m,
H-6b), 3.55 (3H, s, 7-OCH3), 7.02 (1H, d, J = 2.1 Hz,

H-2"), 6.76 (1H, d, J = 8.1 Hz, H-5"), 6.97 (1H, dd, J =
8.4, 2.0 Hz, H-6'), 7.37 (1H, d, J = 15.9 Hz, H-7'),
6.10 (1H, d, J=15.9 Hz, H-8'); *C-NMR (150 MHz,
DMSO-ds) 6: 73.0 (C-1), 35.1 (C-2), 69.3 (C-3), 71.1
(C-4), 66.8 (C-5), 37.3 (C-6), 173.7 (C-7), 51.8
(7-OCH3), 125.3 (C-1'), 115.9 (C-2"), 148.6 (C-3"),
145.2 (C-4"), 114.6 (C-5'), 121.0 (C-6"), 145.4 (C-7"),
113.8 (C-8"), 165.4 (C-9"), LA %4 5 SCk g —
Y, W BB 13 8 3-O-MNHEmEZE 7 I F G -

twEY 14 REEATLERH AR (HED,
HR-ESI-MS m/z: 553.132 1 [M+Nal]*, % 7=
C26H26012. 'H-NMR (600 MHz, DMSO-ds) J: 1.99
(2H, m, H-2, 6), 2.21 (2H, m, H-2, 6), 5.18 (1H, m,
H-3), 3.85 (1H, dd, J= 5.7, 3.1 Hz, H-4), 5.05 (1H, m,
H-5), 3.59 (3H, s, 7-OCH3), 7.04 (1H, d, J = 2.0 Hz,
H-2"), 6.78 (1H, d, J = 8.0 Hz, H-5"), 7.00 (1H, d, J =
8.0 Hz, H-6"), 7.49 (1H, d, J = 15.8 Hz, H-7'), 6.25
(1H, d, J = 15.8 Hz, H-8'), 7.04 (1H, d, J = 2.0 Hz,
H-2"), 6.76 (1H, d, J = 8.0 Hz, H-5"), 6.98 (1H, d, J =
8.0 Hz, H-6"), 7.42 (1H, d, J = 15.8 Hz, H-7"), 6.13
(1H, d, J = 15.8 Hz, H-8"); '3C-NMR (150 MHz,
DMSO-ds) 0: 72.5 (C-1), 34.5 (C-2), 70.0 (C-3), 69.9
(C-4), 70.9 (C-5), 34.5 (C-6), 173.8 (C-7), 52.0
(7-OCH3), 125.2 (C-1'), 114.4 (C-2"), 145.5 (C-3"),
148.9 (C-4"), 115.9 (C-5'), 121.5 (C-6"), 145.8 (C-7"),
114.7 (C-8"), 165.3 (C-9"), 125.5 (C-1"), 113.5 (C-2"),
145.1 (C-3"), 148.6 (C-4"), 1158 (C-5"), 1213
(C-6"), 145.7 (C-7"), 114.6 (C-8"), 166.1 (C-9"). L _E
o 5 SCk R E — S0, MO e G 14 4 3,5-0-
P 2 R S

&M 15: wEM AR (FED . HR-ESI-MS m/z:
375.105 6 [M+Na]", 777 3\ C17H200s. "H-NMR (400
MHz, DMSO-ds) d: 7.51 (2H, d, J = 8.7 Hz, H-2, 6),
6.80 (2H, d, J = 8.5 Hz, H-3, 5), 7.46 (1H, d, J=15.9
Hz, H-7), 6.23 (1H, d, J = 15.9 Hz, H-8), 2.08 (1H, m,
H-2"), 1.93 (1H, dd, J = 13.6, 3.7 Hz, H-6"), 5.03 (1H,
m, H-3"), 3.58 (1H, dd, J = 6.1, 3.0 Hz, H-4"), 3.88
(1H, m, H-5"), 1.77 (1H, dd, J = 12.8, 9.1 Hz, H-6"),
2.08 (1H, m), 3.55 (3H, s, 7-OCH3); "*C-NMR (100
MHz, DMSO-dg) J: 124.8 (C-1), 130.2 (C-2, 6), 115.9
(C-3, 5), 160.2 (C-4), 144.8 (C-7), 113.9 (C-8), 165.5
(C-9), 73.1 (C-1"), 35.2 (C-2"), 71.0 (C-3"), 69.5 (C-4"),
67.0 (C-5"), 37.2 (C-6"), 173.6 (C-7'), 51.8 (7'-OCH3)
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e 16: REOTLEHM AR (HED.
HR-ESI-MS m/z: 693.476 3 [M+H]", % T X
C35H32015. 'H-NMR (600 MHz, DMSO-ds) 0: 2.24
(1H, m, H-2a), 2.19 (1H, m, H-2b), 5.16 (1H, m, H-3),
4.96 (1H, dd, J = 6.5, 3.1 Hz, H-4), 5.07 (1H, m, H-5),
1.98 (1H, m, H-6a), 2.01 (1H, m, H-6b), 3.59 (3H, s,
7-OCH3), 7.04 (1H, brs, H-2"), 7.05 (1H, brs, H-2"),
7.04 (1H, brs, H-2""), 6.78 (1H, d, J = 8.1 Hz, H-5"),
6.76 (1H, d, J = 8.1 Hz, H-5"), 6.75 (1H, d, J = 8.0
Hz, H-5""), 7.00 (1H, d, J = 8.3 Hz, H-6"), 6.98 (1H, d,
J = 8.3 Hz, H-6"), 6.98 (1H, d, J = 8.2 Hz, H-6""),
7.49 (1H, d, J = 15.8 Hz, H-7"), 7.47 (1H, d, J = 15.8
Hz, H-7"), 7.42 (1H, d, J = 15.8 Hz, H-7""), 6.28 (1H,
d, J=15.8 Hz, H-8'), 6.27 (1H, d, J = 15.8 Hz, H-8"),
6.27 (1H, d, J= 15.8 Hz, H-8""); 3C-NMR (150 MHz,
DMSO-ds) 6: 72.5 (C-1), 34.5 (C-2), 69.9 (C-3), 70.9
(C-4), 67.8 (C-5), 37.7 (C-6), 173.4 (C-7), 52.0
(7-OCH3), 125.3 (C-1'), 125.4 (C-1"), 125.6 (C-1""),
114.5 (C-2'), 114.7 (C-2"), 114.8 (C-2""), 145.5 (C-3"),
145.7 (C-3"), 145.8 (C-3"), 145.0 (C-4'), 1455
(C-4"), 145.6 (C-4"), 114.8 (C-5"), 115.8 (C-5"),
115.9 (C-5"), 121.3 (C-6), 121.5 (C-6"), 121.6
(C-6"), 148.4 (C-7'), 148.6 (C-7"), 148.7 (C-7""),
113.3 (C-8"), 113.6 (C-8"), 113.8 (C-8""), 165.3 (C-9"),
166.0 (C-9"), 166.1 (C-9""), LA L% 5 SCR s —
Y, W% e A 16 4 3,4,5-0- = MHERE R ZE 2
PR R

&Y 17: LEameRY (FEE . HR-ESI-MS
m/z: 297.183 1 [M+Na]*, T3 CisH2602. 'H-NMR
(600 MHz, DMSO-ds) &: 2.26 (3H, s, H-1), 6.14 (1H,
d, J=15.3 Hz H-3), 7.54 (1H, dd, J = 15.3, 11.7 Hz,
H-4), 6.26 (1H, d, J = 11.4 Hz, H-5), 6.24 (1H, d, J =
15.4 Hz, H-7), 5.72 (1H, dd, J = 15.5, 10.1 Hz, H-8),
1.99 (3H, s, H-9), 2.42 (1H, d, J = 10.2 Hz, H-1"), 5.47
(1H, s, H-3"), 4.15 (1H, dd, J= 9.4, 7.1 Hz, H-4"), 1.25
(1H, dd, J = 13.0, 7.6 Hz, H-5'), 1.68 (1H, dd, J =
12.7, 5.8 Hz, H-6'), 0.79 (3H, s, H-7'a), 0.92 (3H, s,
H-7'b), 1.54 (3H, s, H-8); “C-NMR (150 MHz,
DMSO-ds) 6: 27.1 (C-1), 198.0 (C-2), 130.2 (C-3),
139.3 (C-4), 127.7 (C-5), 144.1 (C-6), 136.4 (C-7), 133.9
(C-8), 13.2 (C-9), 54.4 (C-1), 134.1 (C-2'), 126.8 (C-3"),

63.5 (C-4'), 44.6 (C-5'), 33.8 (C-6'), 23.8 (C-7'a), 29.4
(C-7'b), 22.5 (C-8"). LA F&if 5 CifiaE — s>, %
YA 17 N 1'S 4R-8-(4-hydroxy-2',6',6'-
trimethylcyclohex-2-enyl)-6-methyloct-3E,5E,7E-trien-
2-one.
32 JEMER

XTSRRI 17 MEEYIHHA TR G TR,
Hr, k& 2. 3. 11, 130 17 G HIH] LPS 55
RAW 264.7 EWEAIRBE L NO IEH, JL ICso 5
N (30.914£0.50). (4.66+0.56). (17.67+£0.57).
(28.45+0.67). (20.794+0.24) pmol/L.
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