¢ %% Chinese Traditional and Herbal Drugs 35 51 3% 2852 8§ 202051 A ©293 -

N B RE R F R DR

FEELE, BEAL, HERHLL BRA N, KOELL Fo4Y
1. g R R 2R WP R 25 B VR B L @ T R BR G, IR ML 450046
2. W R RE AR, W AN 450046

3. TRE PR MR TRERF T 0, IR M 450046

4. FPHER TP WA KM 245 5 R W E S SIe s, W M 473004

W ZE: BW WTANKE Gendarussa vulgaris i E AL MRSy . F5iE KA. Sephadex LH-20. J<AH ODS.
RFLI PR AR AB-8 AT €3 U7 2 LA R il % HPLC VAT 73 B alifh,  ARAE AL G 4 3L PR AT B B g AT 4 i 558 .
SR NNREAM 95% OB BRI AR 10 ARG, 5l E NEER A (1D, 4,4,140-= R (-8
1#5-3B,200- —FE (20 HERE (3), EAEMEEE (4, BRI (5. FHRRK (6). 3B-F2HE-110,120-FFEHF IR -28,13-
WEE (7). M1 (8). BETIF (9. BUKFEHTIC (10). it WEW 1 R SCHIE N FIL &Y, G148 NEE wE
As B 2 NERATY, IFE RO HEGE MG R TR S 3~5. 7~10 By E R ZEED I 15 3.
KHEIR: ANRUCE S WERE: BEWE A 4.4,140- =R -8-0-38,200- R AEORER; REIRER: AT, DETH
FES2S: R284.1 XEkFRERE: A XEHS: 0253 -2670(2020)02 - 0293 - 06
DOI:10.7501/j.issn.0253-2670.2020.02.003

Terpenoids from aerial parts of Gendarussa vulgaris
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Abstract: Objective To isolate and identify the terpenoids from the aerial parts of Gendarussa vulgaris. Methods The 95% EtOH
extract of the aerial parts of G. vulgaris were isolated and purified by silica gel, Sephadex LH-20, reversed-phase ODS, macroporous
adsorption resin AB-8 and semi-preparative high performance liquid chromatography. The compound structures were identified by
physicochemical properties and spectroscopic data. Results Ten terpenoids were identified as gvterpennoid A (1), 4,4,14a-
trimethylpregn-8-en-3f3,20a-diol (2), betulone (3), ergosterol endoperoxide (4), ursolic acid (5), oleanolic acid (6), 3B-hydroxyl-
110,120-epoxy olean-28,13B-lactone (7), sweroside (8), loganin (9), and dehydromorroniaglycone (10). Conclusion Compound 1is a
new triterpene, named gvterpennoid A. Compound 2 is a new natural product, and its 3C- and '"H-NMR chemical shifts were first
completely assigned on the basis of 1D and 2D NMR spectroscopic evidence. Compounds 3—S5, 7—10 are isolated from Gendarussa
genus for the first time.
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N FONEIRFEY DB Gendarussa
vulgaris Nees [T B3, 7oz a4 T3 E
7V TR MR, HiEE R B H
2. B, SUiaa 2R, FEM T
T . RIRERR. M2 & 5 E
o MREARECHEKKNMH L, £ (R
PHFRE) ARG ED) (WERTRZ) (R4
RN SRR 25T FE A 10 8. 2010 SFAE N ET G 254
Wk T CREZg) U sk, RT/NRE
TERBEER M, HEAYIR. bR RIF. PreEih.
o B A B A B PO RIGVE BE ShBA e 2
I, BUAERESEER . KT/ BRI R R T TR
Y, FEAFEEY. mE. RANR. = S5
PRI, T B AT, ANNEE RS 515 E
1 MR EY) GREURIRD, Nit— BN
2GR R, AR X N AL 95%
TSR i A 2 A BEAT B AE, 0% E
I A (gvterpennoid A, 1). 4,4,14a-—H 32
8 -8- 4 -3B,20a- ¥ (4,4,140-trimethylpregn-8-en-
3B,200-diol, 2). #AMHH (betulone, 3). iFEME
£ {1 Cergosterol endoperoxide, 4)+ & R (ursolic
acid, 5). FFHEIR (oleanolic acid, 6). 3p-FEJkE-
11o,120a- ¥ 5 55 38 1 -28,13p- W g ( 3p-hydroxyl-
11a,120-epoxy olean-28,13B-lactone, 7). 4%
(sweroside, 8). 1 (loganin, 9). Mi/K& i
G (dehydromorroniaglycone, 10). &4 1 A4
RIS IR E LG, AR E R A b
GV 2 JERR, I O S R R R 2
Pt T g WEY 3~5. 7~10 WA E XM
R AR
1 MRS

Bruker microTOF-Q & 43 #¥ i 1% {% ({2
Bruker A ); Bruker ARX-500 A% B LRI 1A
(Hifi 1 Bruker A 7)) il 8 = ROBUAH B4 (Jbad
FEE B AR R AR,

At & SR (Crs, 250 mm X 10 mm, 5
pum), HA YMC Aw]; R OISR GFss A
WRER (200~300 H), FHBilEELTARAR;
Sephadex LH-20 #t% . ODS A Ai k8 (100 pm),
HA YMC A#]; AB-8 KALWFHR AR, 45 ) skt
FABR AT . B GRS 38 4l COREETTIY
RAGM AR AFD.

N R EH DN B, IR R 2R

=R S e N B IREHEY /NEH Gendarussa
vulgaris Nees [Tt 57
2 RSN E

BUNB B 255 R 20 kg, KM 95%Z B[R
FEHL 3 K, SEHUSRISR A9 24 1.5 1h, $EHURIR
JRRYE IS, INZEEKIRRE, R A HEE. B
B IE TRERHEL, 19204 MERERGH AL (40.05 g\
BEER L BEAEHUA AL (19430 g). IE T EERHUERAL
(231.62 2.

HEER LB RE BGRB8, KK
FH A I EE-AER (100 © 04 100 1. 100 : 3. 100 : 5.
100 : 7. 100 : 10, 100 : 30. 100 : 50, 100 : 100
0 : 1000 TREEF ARGV, 28 )= (il kil
AIFMFETY, B3] Fr. EI~E10 M. HH0
Fr. E5 £ ODS i, FEE-7K (20%. 30%. 50%-
70%- 80%- 100%) BHEEEHEML, 753 18 L5
Fr. E5-1~5-18, W44} Fr. E5-13 fREA (01, 24
1 k-7 B (100 2 0. 100 : 1. 100 : 3. 100 : 5.
100 : 7. 100 : 10, 100 : 15, 100 : 20) BAEEHEMN,
BEAEY 1 (2.5mg). 2 (5.0mg). 10 (3.1 mg);
H4H> Fr. E6 4 ODS #E: 8k, HEE-7K (55%- 65%-
75%+ 85%- 100%) JRAEFI RGN, 2F] 15
AN 5 Fr. E6-1~E6-15; ¥4 414 Fr. E6-14 £4iE
JR A 15 73 5, K- R (100 £ 0,100 © 1,100 -
3. 100 : 5. 100 : 7. 100 : 10, 100 : 15) JE&IEH
RAMERM, B3 7 ANWHS Fr. E6-14-1~
E6-14-7, W4 4> Fr. E6-14-6 4 B 45 AL HA RML &
Y14 (43 mg); K4S Fr. E7 £ ODS H:thil, HIfE-
K (55%-. 60%-+ 70%-. 75%-. 80%. 90%. 100%)
BT, 838 5 NMEHS Fro E7-1~
E7-5; ¥ W.4H %) Fr. E7-5 ZRERAL OIS, A M Ek-15
fiid (100 : 0. 100 : 1. 100 :3. 100 : 5. 100 : 7.
100 : 10, 100 : 15, 100 : 20) B &I R GEELE B
fii, 5 3MLAY) 5(3.9mg) 6(3.4mg). 7(7.9 mg);
¥ 24y Fr. E8 28 ODS A tail, FHEE-/K (55%- 65%-
75%. 80%-. 85%-. 90%. 100%) JREVETI RS
FEWEML, 153 3 N4 %) Fr. E8-1~E8-3; ¥ 415y
Fr. E8-3 0l & A i VB AH €3 73 B8, 75% FH ke
B, 1HEAEY 3 (7.8 mg).

W IE TR EGR AL A AB-8 R AL b4 fig A
BE, 27K 30% L 95% LBETe i, 45 34043 Fr. N1
AT Fr. N2o ¥ Fr. N1 #ATRERAE (i, — S -
FEE (100 : 3. 100 : 5. 100 : 7. 100 : 10, 100 :
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20, 100 : 30, 100 : 50) JREEF RSB EVEM,
53] 3 MELS> Fr. N1-1~N1-3. W45 Fr. N1-2
2234 Sephadex LH-20 #EAT: (i, FRESENL, 152
tEY 8 (9.8 mg). 9 (3.4mg).

3 HHWERE

&Y 1. A E. [a]y +20.5° (¢ 0.12,
CHCl3). HR-ESI-MS %5 Hi #5251 U m/z 381.277 2
[M+Na]" (it 514 381.277 0, Ca4H3s0:Na), 54>
TN CuH3s02, AFIEN 6. BC-NMR (125
MHz, DMSO-ds) 1 DEPT #£3:45 H! 24 NfE 5,
Horpds 8 MRk, 4 MNIRFFEERR . 6 AN E LA
6 NHILR . '"H-NMR (500 MHz, DMSO-ds) Al
BC-NMR R4 H 3 AR 1 A2 SR G
YIIABFIE R 6, o 4 ANERR 6c 120.5, 145.8,
115.4, 141.9 5 2 DNAMAFIEE, Fl R 4 DABAE,
PORGEMITPAEAE 4 D3R, 3 ANHIE [6m 0.89 (BH, s)+
0.47 (3H, )~ 1.06 (3H, d, J=6.1 Hz), dc 22.6, 15.9.
23.8],4 MNMRFEE [2 ANMEFRFE 5y 3.00 (1H, m).
dc 76.8, on 3.41 (1H, m). Jc 68.8; 2 MEZF on
532 (1H,d,J=6.0 Hz). 5.48 (1H, d,J=6.2 Hz)]; 4
AR o 120.5, 145.8, 115.4, 141.9, HEREE M 1E
7E 1 4~ 3,20-dihydroxy-7,9(11)-pregnadien £}4%.
Iy &R B Bolid '"H-"TH COSY it (| 1) #HT##.
48 H-22 (6 0.89). H-23 (6 0.76) 73515 C-3 (6 76.8)~
C-4 (6 38.3). C-5(048.9) ) HMBC #>x (K 1),
H-24 (6 0.82) 5 C-8 (6 145.8).C-14 (6 49.9).C-15 (6
26.1) B HMBC #H2%, $&nfERHMZI 4 AifF7E 2 1
FJEEUAR, 76 14 fIA7AE 1 /N H U J8 T NOESY
i (B 2) gz SR BB AR A R
H H-3 5 Me-22 [ NOE #H2%, $&/r H-3 N o B .
H H-5 5 Me-22. Me-24 [) NOE #1¢, #2/~ Me-24
N o BUA) . B 3B-OH 5 Me-19 ] NOE #]5%, Me-19
£ Me-18 1] NOE %, #2278 Me-19 Fl Me-18 34
B HUIfl. Me-18 5 H-20 [ NOE #H3%, #&/m 17 £ I
MERIE Y B LA HiLEY 1 1 'H-NMR.
BC-NMR {558 HSQC. HMBC. DEPT & 1T
HE (£ 1. &Y 1 #iE R 3B,20-
dihydroxy-4,4,14-trimethyl-7,9(11)-pregnadien, iy 44
I Al S5k LA 3.

& 2. ABKMAE. [a]y +21.8° (¢ 0.08,
CHCL) X AL &4 2 5 1 /) '"H-NMR A1 BC-NMR
W, LAY 2 TR TARED 1 2 AN BRI
BEES, 27 2/ MEHFE 64 2.02 (2H, m), 2.04 (1H,

H -\ CHMBC
= H-'H COSY

1 1&AY) 15128 "H-'H COSY #1 HMBC %
Fig. 1 'H-'H COSY and key HMBC correlations of

compounds 1 and 2

2 LAY 17502 /8 NOE #%
Fig. 2 Key NOE correlations of compounds 1 and 2

m). 2.32 (1H, m), 6c 21.2. 26.9, 454 DEPT i+ 2
ANZERR R oc 135.1. 1343, HoRtba 211
AR, HOUEEA T C-8 Al C-9 fif, X i
it HR-ESI-MS #F— G, 45 i F 55 11§ m/z
383.292 6 [M+Na]" (C24HaO:Na, 115 {H 383.292 0),
L& 1 27 2 MRERAL. BiEWw 2 1)
'H-NMR. "*C-NMR {55 & {ifiid HSQC. HMBC.
DEPT i #HTIH)E (£ . B, LEetham2 N
4,4,140-= F 7 §§-8-075-3B,200- —FEH, g KAR
FE. S5 LK 3.

&Y 3: AR . HR-ESI-MS m/z: 463.355 5
[M~+Na]" (i858 463.355 2, C30H4g02Na) . 'H-NMR
(500 MHz, CDCl3) §: 5.27 (1H, s, 28-OH), 4.66 (1H,
s, H-29a), 4.56 (1H, s, H-29b), 3.77 (1H, d, J = 10.8
Hz, H-28a), 3.34 (1H, d, J = 10.8 Hz, H-28b), 2.45
(1H, m, H-19), 2.39 (2H, m, H-2), 1.66 (3H, s, H-30),
1.05 (3H, s, H-23), 1.04 (3H, s, H-26), 1.00 (3H, s,
H-24), 0.93 (3H, s, H-27), 0.90 (3H, s, H-25);
BC-NMR (125 MHz, CDCls) J: 39.6 (C-1), 34.1
(C-2), 218.3 (C-3), 47.3 (C-4), 54.9 (C-5), 19.6 (C-6),
33.5 (C-7), 40.9 (C-8), 49.7 (C-9), 36.8 (C-10), 21.3
(C-11), 25.2 (C-12), 37.4 (C-13), 42.7 (C-14), 27.0
(C-15), 29.1 (C-16), 47.7 (C-17), 48.6 (C-18),
47.7(C-19), 150.4 (C-20), 29.7 (C-21), 33.9 (C-22),
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F=1 1L&41 %02 # 'H-NMR (500 MHz) 5 '3C-NMR (125 MHz) #iE)32
Table 1 'H-NMR (500 MHz) and *C-NMR (125 MHz) data of compounds 1 and 2
. 12 20
L oc OH Jc OH
1 35.4 1.95 (1H, m), 1.30 (1H, m) 36.1 1.71 (1H, m), 1.20 (1H, m)
2 275 1.55 (2H, m) 28.6 1.88 (1H, m), 1.29 (1H, m)
3 76.8 3.00 (1H, m) 78.0 3.45 (1H, dd, J=9.3, 7.5 Hz)
4 38.3 39.6
5 48.9 0.96 (1H, dd, J=11.7,4.1 Hz) 50.9 1.19 (1H, dd, J=12.7, 2.1 Hz)
6 226 2.11 (1H, m), 2.05 (1H, m) 18.7 1.77 (1H, m), 1.53 (1H, m)
7 120.5 5.48 (1H, d, J = 6.2 Hz) 26.9 2.04 (1H, m), 2.32 (1H, m)
8 145.8 135.1
9 141.9 134.3
10 37.0 37.4
11 115.4 5.32(1H, d,J=6.0 Hz) 21.2 2.02 (2H, m)
12 36.3 2.08 (2H, m) 30.6 1.77 (1H, m), 1.65 (1H, m)
13 42.3 439
14 49.9 50.1
15 26.1 1.93 (2H, m) 312 1.62 (1H, m), 1.75 (1H, m)
16 31.0 1.37 (1H, m), 1.55 (1H, m) 272 1.30 (1H, m), 2.00 (1H, m)
17 53.1 1.66 (1H, m) 53.9 2.00 (1H, m)
18 15.9 0.47 (3H, s) 16.6 0.82 (3H, 5)
19 226 0.89 (3H, 5) 19.5 1.08 (3H, s)
20 68.8 3.41 (1H, m) 70.2 3.95 (1H, m)
21 23.8 1.06 3H, d,J=6.1 Hz) 24.8 1.45(3H, d,J=6.1 Hz)
22 28.3 0.89 (3H, s) 28.8 1.24 (3H, s)
23 16.1 0.76 (3H, s) 16.4 0.99 (3H, 5)
24 25.4 0.82 (3H, 5) 245 1.06 3H, s)

LR A 79 DMSO-do: PRI 771 9 CsDsN

2NMR data () were measured in DMSO-ds; ® NMR data (J) were measured in CsDsN

3 A2 Mg
Fig.3 Structures of compounds 1 and 2

26.6 (C-23), 21.0 (C-24), 15.9 (C-25), 15.8 (C-26),
14.7 (C-27), 60.5 (C-28), 109.7 (C-29), 19.0 (C-30).
PA_E3d 5 S0kl — 20, e a3 Nt
AH o

WEY4: AEKA. HR-ESI-MS m/z: 429.336 8
[M+H]" (CpsHasO3, THHH 429.336 9). 'H-NMR
(500 MHz, CsDsN) ¢: 6.52 (1H, d, J = 8.6 Hz, H-7),
6.31 (1H, d, J = 8.6 Hz, H-6), 5.26 (1H, dd, J = 15.3,

7.6 Hz, H-22), 5.18 (1H, dd, J = 15.3, 8.3 Hz, H-23),
4.37 (1H, m, H-3), 1.02 3H, d, J = 6.6 Hz, H-21),
0.95 (3H, d, J = 6.9 Hz, H-28), 0.89 (3H, s, H-18),
0.86 (3H, d, J = 6.6 Hz, H-27), 0.85 3H, d, J = 6.6
Hz, H-26), 0.77 (3H, s, H-19); *C-NMR (125 MHz,
CsDsN) d: 35.5 (C-1), 31.2 (C-2), 65.8 (C-3), 37.5
(C-4), 82.3 (C-5), 136.2 (C-6), 130.9 (C-7), 79.4
(C-8), 51.9 (C-9), 38.3 (C-10), 23.7 (C-11), 39.6
(C-12), 44.7 (C-13), 52.1 (C-14), 21.1 (C-15), 29.0
(C-16), 56.3 (C-17), 12.9 (C-18), 18.4 (C-19), 46.0
(C-20), 21.1 (C-21), 135.1 (C-22), 132.3 (C-23), 43.0
(C-24), 33.3 (C-25), 19.8 (C-26), 20.1 (C-27), 17.8
(C-28). L -#¥a 5 sCikkiE — 8, MUS e &4
4 i A A R

e 5: AfsEr i (FEE . mp 285~286 C.
HR-ESI-MS m/z: 457.368 0 [M+H]" G548 457.368 2,
C30Ha003) o 10% i R - ZBE B Ry 4061 (105 °C).
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'H-NMR (500 MHz, CsDsN) d: 5.49 (1H, d, J = 5.0
Hz, H-12), 3.46 (1H, dd, J = 10.5, 6.0 Hz, H-3), 2.63
(1H, d, J = 11.3 Hz, H-18), 1.24 (3H, s, H-23), 1.19
(3H, s, H-24), 1.05 (3H, s, H-26), 1.02 (3H, s, H-27),
1.00 3H, d, J = 5.8 Hz, H-30), 0.94 (3H, d, J = 5.8
Hz, H-29), 0.89 (3H, s, H-25); *C-NMR (125 MHz,
CsDsN) d: 39.4 (C-1), 28.2 (C-2), 78.2 (C-3), 39.1
(C-4), 55.9 (C-5), 18.8 (C-6), 33.6 (C-7), 40.0 (C-8),
48.1 (C-9), 37.3 (C-10), 23.9 (C-11), 125.7 (C-12),
139.3 (C-13), 42.5 (C-14), 28.7 (C-15), 24.9 (C-16),
48.1 (C-17), 53.6 (C-18), 39.5 (C-19), 39.4 (C-20),
31.1 (C-21), 37.5 (C-22), 28.8 (C-23), 16.6 (C-24),
17.4 (C-25), 17.5 (C-26), 23.7 (C-27), 179.9 (C-28),
15.6 (C-29), 21.4 (C-30). LA %45 Ck4kiE —
;U M EAAEY 5 NEEREE.

e 6: Athk i (FEEL. mp280~282 C.
HR-ESI-MS m/z: 457.367 9 [M~+H]" Gi+ 548 457.368 2,
C30H4003)« 10% TR - L BE Ry 4162 (105 C).
'H-NMR (500 MHz, CDCls) d: 5.32 (1H, brs, H-12),
3.19 (1H, m, H-3), 2.78 (1H, m, H-18), 1.11 (3H, s,
H-30), 0.96 (3H, s, H-29), 0.91 (3H, s, H-27), 0.89
(3H, s, H-25), 0.88 (3H, s, H-26), 0.75 (3H, s, H-23),
0.74 (3H, s, H-24); *C-NMR (125 MHz, CsDsN) ¢:
38.1 (C-1), 27.7 (C-2), 79.0 (C-3), 38.4 (C-4), 55.2
(C-5), 18.3 (C-6), 32.6 (C-7), 39.3 (C-8), 47.6 (C-9),
37.1 (C-10), 22.7 (C-11), 122.6 (C-12), 143.6 (C-13),
41.1 (C-14), 27.2 (C-15), 23.4 (C-16), 46.5 (C-17),
41.6 (C-18), 45.9 (C-19), 30.7 (C-20), 33.7 (C-21),
32.4 (C-22), 28.1 (C-23), 15.5 (C-24), 15.3 (C-25),
17.1 (C-26), 25.9 (C-27), 181.8 (C-28), 33.1 (C-29),
23.6 (C-30). LA FHdE 5 soifhoE — 80, i el
GV 6 NFEURIR .

th&W 7. A K. HR-EI-MS m/z: 470.339 1
[M]" (iF54H 470.339 6, C30Ha604). 'H-NMR (500
MHz, CDCls) §: 3.23 (1H, d, J = 11.3 Hz, H-3), 3.03
(2H, brs, H-11, 12), 2.30 (1H, d, J = 11.2 Hz, H-18),
1.09 (3H, s, H-27), 1.05 (3H, s, H-25), 1.00 (3H, s,
H-26), 0.99 (3H, s, H-30), 0.97 (6H, s, H-23, 29), 0.78
(3H, s, H-24); '*C-NMR (125 MHz, CDCls) 6: 38.1
(C-1), 26.8 (C-2), 78.8 (C-3), 38.8 (C-4), 54.6 (C-5),
17.6 (C-6), 31.1 (C-7), 40.5 (C-8), 49.6 (C-9), 36.5
(C-10), 52.7 (C-11), 57.3 (C-12), 87.5 (C-13), 41.3
(C-14), 26.7 (C-15), 21.3 (C-16), 43.8 (C-17), 50.7

(C-18), 37.8 (C-19), 31.4 (C-20), 34.3 (C-21), 27.0
(C-22), 27.8 (C-23), 15.1 (C-24), 17.2 (C-25), 20.0
(C-26), 18.8 (C-27), 179.3 (C-28), 33.2 (C-29), 23.6
(C-30). LA EHlE 5 oo — 50, BuseE ey
7 N 3B Ak 110, 120-F A IR -28,13B- W B .

&Y 8: HERA . HR-ESI-MS m/z: 357.118 3
[M—H]™ (it514 357.118 6, CieH2109). 'H-NMR
(500 MHz, DMSO-ds) d: 7.47 (1H, d, J = 2.5 Hz,
H-3), 5.47 (1H, m, H-8), 5.42 (1H, d, J = 1.6 Hz, H-1),
5.24 (1H, dd, J = 10.2, 2.1 Hz, H-10a), 5.31 (1H, dd,
J =17.1, 2.1 Hz, H-10b), 4.49 (1H, d, J = 7.9 Hz,
H-1), 4.35 (1H, m, H-7b), 4.26 (1H, m, H-7a), 3.67
(1H, dd, J = 11.8, 5.9 Hz, H-6'a), 3.41 (1H, dd, J =
11.8, 4.4 Hz, H-6'b), 3.00 (1H, m, H-5), 2.65 (1H, dd,
J=8.1,5.5 Hz, H-9), 1.75 (1H, ddd, J = 13.7, 4.6, 2.3
Hz, H-6b), 1.50 (1H, ddd, J = 26.0, 13.1, 4.3 Hz,
H-6a); '*C-NMR (125 MHz, DMSO-ds) d: 95.6 (C-1),
151.4 (C-3), 104.8 (C-4), 26.7 (C-5), 24.2 (C-6), 67.6
(C-7), 132.3 (C-8), 41.5 (C-9), 120.3 (C-10), 164.6
(C-11), 98.0 (C-1"), 73.1 (C-2), 77.3 (C-3"), 70.0
(C-4"), 76.4 (C-5"), 61.0 (C-6")o ALK 5 ik iE
— U, WS RN EY) 8 AR .

& 9: FEEE (B . mp221~222 C.
HR-ESI-MS m/z: 391.160 2 [M~+H]" GiH4AE 391.160 4,
C17H27010). 'H-NMR (500 MHz, CD;OD) J: 7.37
(1H, s, H-3), 5.26 (1H, d, J = 4.4 Hz, H-1), 4.64 (1H,
d, J=7.9 Hz, H-1"), 4.03 (1H, m, H-7), 3.88 (1H, d,
J=11.9 Hz, H-6'a), 3.64 (1H, m, H-6'b), 2.21 (1H, m,
H-9), 3.01 (1H, m, H-5), 1.86 (1H, m, H-8), 1.08 (3H,
d, J= 6.7 Hz, H-10); *C-NMR (125 MHz, CD;0D) é:
97.7 (C-1), 152.1 (C-3), 114.0 (C-4), 32.2 (C-5), 42.7
(C-6), 74.7 (C-7), 42.2 (C-8), 46.5 (C-9), 13.4 (C-10),
169.5 (C-11), 51.6 (OCH3), 100.1 (C-1), 75.1 (C-2"),
78.4 (C-3"), 71.6 (C-4"), 78.0 (C-5'), 62.8 (C-6). Ll I
o 5 oCmkgoE — 8, SR AAEY 9 Nk
T

& 10: B A% & GAED . mp 119~120 C.
HR-EI-MS m/z: 226.084 3 [M]" (it %14 CiH140s,
226.084 1). '"H-NMR (500 MHz, CD;COCD3) 6: 7.39
(1H, s, H-3), 5.77 (1H, t, J = 1.9 Hz, H-6), 4.87 (1H,
d, J=3.4 Hz, H-7), 4.22 (1H, q, J = 6.5 Hz, H-9), 3.68
(3H, s, H-13), 2.94 (1H, m, H-5), 2.28 (1H, dd, J =
10.7, 13.9 Hz, H-6), 1.77 (1H, m, H-10), 1.54 (1H,
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m, H-6), 1.28 (3H, d, J = 6.5 Hz, H-11);

BC-NMR

(125 MHz, CD3COCD3) §: 92.6 (C-1), 150.3 (C-3),
113.6 (C-4), 22.8 (C-5), 35.4 (C-6), 88.6 (C-7), 69.6
(C-9), 32.8 (C-10), 18.8 (C-11), 166.6 (C-12), 51.4
(-OCH3). Lh F¥#s 5 ek hoaE — 2503, #es e ib
EW 10 K S G

SEH
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