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Triterpenoids from Lyonia ovalifolia var. elliptica
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Abstract; Lanostane triterpene is one of the main active components of Lyonia Nutt. In order to further study the
functional material basis of Lyonia, and in combination with the application of ethnic and folk practices to Lyonia
ovalifolia var. elliptica, 95% ethanol extract of the plant was treated with phytochemical techniques such as silica gel,
MCI, Sephadex LH-20, HPLC, fourteen lanostane triterpenes and their glycosides were identified by the physical and
chemical properties. These fourteen compounds were identified as mollic acid 3-0-a-IL-arabinopyranoside (1), mollic
acid 3-0-B-D—glucopyranoside (2), cycloart-3,7-dihydroxy-24-en-28-oic acid (3), betulinicacid (4), 18, 3a, 1la-
trihydroxy-urs-12-ene (5), oleanderolide (6), 3-O-cis-p-coumaroyl maslinic acid (7), friedelin (8), pomolic acid
(9), 2a, 3a-dihydroxy-urs-12-en-28-oic acid (10), corosolic acid (11), oleanolic acid (12), ursolic acid (13),

tormentic acid (14). Compounds 1-7 were isolated from this genus for the first time, and compounds 8-11, 14 are
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isolated from this plant for the first time.

Key words: Lyonia ovalifolia var. elliptica, chemical constituents, triterpenes, extraction and isolation,

structure identification

INSEBE Bk ( Lyonia ovalifolia var. elliptica) "M #t:
UHAER} (Ericaceae) F§MHUE ( Lyonia Nutt) #HY), X 44
INRE AL, T FISHE AR 2504 T
FAIIEE P U BN s AR, A B
AR RS I I 5 AR S5 SR Ak, B TR TR T TS
PEEIT (B MAEY) & g 4 2 D1 25,1990) . A Y
T ol A W A 2 ) T A R FE | S YA e
Tl R = R A =i o e
A PRI Bk s A 228 | ¥ 45 B 43 ( Sakakibara et
al., 1974 ;Kashima et al.,2010; Zhao et al.,2018) ;
2y PR E R IO BT PUWEE A il e Tl
B R AEE B BUEL (Ly et al.,2016,2017;
Wu et al.,2011;Li et al.,2013a,b) 2577 Ifi , HiddE
Wy JoT 8 R AR HE P e 5 SR A e S B S
= SR

ANIROEE R E R A W) B ( Lyonia
ovalifolia) B)Z2 | 55 FJFAE Y Fh 32 22 X5 7 T 0t
TH T, RO, U, SRR = AAROE | RS
INo ZHIZAE P AL S E 5T LA 23 A B M o AR 2E
Pkt 5 ( Yasue et al.,1970) 2 3, {H H =5 287G
PERUT B EL D A Sy B M B R b DX [ A A
PR BA /NEE AR 24, B A HC ) o a2
LRI R R ETE . o8 F 6 /DRl =
il 2 A3, IR X T 50 o A SRR Sy g — 2P
DT KARME S AR Z Ak J2 B F i %
o R AR 0,7 55 B AR /N R B =R i) 95% &
PP s A 3 14 A=k AR (E 1),
Horb ACEW 1-7 B R S A ) o B AR 3
G 8-11,14 9 F IR /INR AP /3B 1R 5

I RN

25k 2017 4F 9 A K A ST S TR X,
22 M e B2 24 DR N DR SCHUAR e 5 R AL B AL R R
Tl B AE Y /NI ( Lyonia ovalifolia var. elliptica)

Bruker 600 MHz % 4R M A (TMS 1)
( 3£ H Bruker 22 ) ;500 MHz &4 #% 4 e % 335 4%
(TP RE A B s ) BB BT 5T BT ) 5 INOVA 400
MHz R I 14 (TMS A7) (3& 1 Varian 23

7)) ;Hewlett Pakard 110 (% ( 3&FE B/ A ) ;10
I NS4101 B i35 RO AR €15 AL (VLR DO R A BR
INTD) 5 EREZE AN N-1100 B ( H A Eyela A7) ;
Sephadex LH-20( %fi -+ % & H AP AR A A ; iR
(5 By A PRA ) 5 5 OB (1% A3 IV
A et At s 7] 28 T 4l T 78 A H S i

2 B’BRELE

INEE L 3t 14 kg, AT REEE , H 95%
CBERIRHEEL 3 YK, AR 2 h, 80 e 40 [0 i )
JER BB ) 4.2 kg, BEESHUIE 25 L Z&HK
o, Ao 2 A5 R BRI A Tk L £ R & TR R R 3
YR, V8 H W 4 I TSC s 300, 43 S0l A 30 b ik V22 02
(210 g) LR LTRIZRE (500 ¢) .

XF T T 2 R AT RE AT 2 B, DA A
fit : ZIROTR(EFIL1:0 ~ 0: 1) HUEBIKR
BEEE VRIS B Fr.1-Fr.31, /NS 5g 0l A v k2
Fr.19 Fr.20 S IF AR 20 Wik  E4 MR Rk G
¥ 12(200 mg) ; Fr.16 i3 MCI k= F IBR 2= H
FIF X P 43 R AT R AR JZ AT, DA A Sk
LTROTE(RF 1 - 0~0 = 1) SEFTRARE VRN, 15
F| Fr.16.1-Fr.16.10, Fr.16.1 4 545 &, %45 53
SrEAT A E M AL 5 B4 A W 8 (40 mg) 5 X
Fr.16.8 PEAT #E B AE 2 AT, DL S 05 S Pk i 750 75 21 4
ASFAY Fr.16.8.1-Fr.16.8.4 , Fr.16.8.3 L4 V( f1 il
fig) : V(NER) =10 = 1 #FATRERAE Z M 15 240 &
1 4(30 mg) ;Fr.23 Fr.24 & IF 2853 ik e Ak 2 W5
F| Fr.23.1-Fr.23.15, Fr.23.14 £ Sephadex LH-20
OV L) - VIR =1: 1] fil&8
HPLC[ V(ZHE) : V(/K)=85: 15 & aitbia13
#4549 5(180 mg) .6(8 mg) \9(25 mg)

LR TR 23 B 6k A 2 b 17 0 85, DA
CPROTE-HEE(RFEL 12 0~0 1) BbEEVEREAS
2 4 A Frol-Fr.d, Fr.3 DA B e BB (1A
B 1:0~0: 1)45%] Fr.3.1-Fr.3.18, Fr.3.14,
Fr.3.15, Fr.3.17 7300l 45 s 8k 59 1(1.25 ¢) |
2(36 mg) 3(10 mg) ; Fr.2 A A& HF bi-H B (K
FAE1:0~0:1) 5% Fr.2.1~Fr.2.15, Fr.2.4 4%
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Fig. 1

S FE A 13(90 mg) ;Fr.2.7 kA EHT —
S ke HEE(RBIEE 1 :0~0: 1) 4 B15 5]
Fr.2.7.1-Fr.2.7.5, Htf Fr.2.7.2 Fr.2.7.4 53 94
il A S AR s [ V(S RE) = V(K) =20 :
801 4lifk 55) 7(15 mg) 10(8 mg) ; Fr.2.8 Z kK
FEEAT [ VOEMEE) « V(RED) R 1:0~0:1])5,
Fr.2.8.8 28 MCI AE A3 [ V(HIEE) : V(JK)=3:
7] .Sephadex LH-20 #F: A% [ V( =& HHE) = V(H
f)=1:1] HZHBESIORMEEE V(L) =V
(/K) K70 : 30~95 : 5]4ifbiG LAY 11(8
mg) 14(75mg) .

Structures of compounds 1-14

3 ZEMEE

&1 HEK K, ESI-MS m/z; 627 [M +
Na]*,'H NMR (600 MHz, DMSO-d,) &: 0.38
(1H, d, J = 4.3 Hz, H-19), 0.56 (1H, d, J =
4.3 Hz, H-19), 0.85 (3H, d, J = 6.2 Hz, H-
21), 0.88 (3H, s, H-30), 0.90 (3H, s, H-18),
0.98 (3H, s, H-29), 1.55 (3H, s, H-26), 1.63
(3H, s, H-27), 3.27-3.63 (H-2", 3", 4', 5"),
4.19 (1H, d, J = 5.6 Hz, H-1"), 4.39 (1H, dd,
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J =112, 3.4 Hz, H-3), 5.06 (1H, t, J = 7.2
Hz, H-24); ""C NMR (150 MHz, DMSO-d,) §:
70.8 (C-1), 40.1 (C-2), 78.8 (C-3), 51.7 (C-
4), 353 (C-5), 20.0 (C-6), 27.7 (C-7), 47.4
(C-8),21.9 (C-9), 32.4 (C-10), 24.4 (C-11),
36.6 (C-12), 44.8 (C-13), 48.5 (C-14), 35.1
(C-15), 28.7 (C-16), 52.9 (C-17), 18.0 (C-
18), 28.9 (C-19), 36.1 (C-20), 19.1 (C-21),
36.0 (C-22), 25.0 (C-23), 124.9 (C-24), 130.3
(C-25), 25.5 (C-26), 17.5 (C-27), 177.9 (C-
28), 9.3 (C-29), 18.1 (C-30), 103.3 (C-1"),
72.2 (C-2"),70.6 (C-3"), 66.8 (C-4"), 63.9 (C-
5") . LA L EiHE 5 SCHK ( Rogers, 1989) i —2k, #X
et AW 1 8 mollic acid 3-0-a-L-
arabinopyranoside ,

&Y 2 @K, ESI-MS m/z: 657 [M +
Na]*,'H NMR (600 MHz, DMSO-d,) &: 0.38
(1H, d, J = 4.3 Hz, H-19), 0.56 (1H, d, J =
4.3 Hz, H-19), 0.85 (3H, d, J = 6.2 Hz, H-
21), 0.89 (3H, s, H-30), 0.90 (3H, s, H-18),
0.98 (3H, s, H-29), 1.55 (3H, s, H-26), 1.63
(3H, s, H-27), 3.19-4.31 (H-2", 3", 4", 5',
6'), 4.40 (1H, dd, J = 12.1, 4.3 Hz, H-3),
4.59 (1H, d, J = 7.6 Hz, H-1"), 5.06 (1H, t,
J = 7.3 Hz, H-24); "C NMR (150 MHz, DMSO-
dg¢) 6: 73.3 (C-1), 40.1 (C-2), 79.0 (C-3),
51.7 (C-4), 35.3 (C-5), 20.0 (C-6), 27.7 (C-
7),47.4 (C-8), 21.9 (C-9), 32.5 (C-10), 24.5
(C-11), 36.8 (C-12), 44.8 (C-13), 48.5 (C-
14), 35.3 (C-15), 28.8 (C-16), 53.0 (C-17),
18.0 (C-18), 28.8 (C-19), 36.1 (C-20), 19.1
(C-21), 36.0 (C-22), 24.8 (C-23), 124.9 (C-
24), 130.3 (C-25), 25.5 (C-26), 17.5 (C-27),
178.0 (C-28), 9.3 (C-29), 18.1 (C-30), 104.2
(C-1"),75.1 (C-2"), 71.1 (C-3"), 70.6 (C-4"),
67.9 (C-5'), 60.2 (C-6'). LI I ¥4 5 ik
(Rogers & Thevan,1986) #zil — 2, ML E LAY
2 4 mollic acid 3-0-B-D-glucopyranoside ,

AW 3 FEMAESI-MS m/z: 495 [M +
Na]*,'H NMR (600 MHz, DMSO-d,) &: 0.29
(1H, d, J = 4.2 Hz, H-19), 0.47 (1H, d, J =
4.2 Hz, H-19), 0.79 (3H, d, J = 6.2 Hz, H-
21), 0.82 (3H, s, H-30), 0.83 (3H, s, H-18),

0.84 (3H, s, H-29), 1.49 (3H, s, H-26), 1.56
(3H, s, H-27), 1.93 (1H, d, J = 7.9 Hz, H-8),
2.37 (1H, dd, J = 12.6, 4.5 Hz, H-5), 4.15
(1H, dd, J = 11.3, 3.0 Hz, H-3), 5.00 (1H, t,
J = 7.2 Hz, H-24); “C NMR (150 MHz, DMSO-
dg) 8: 32.5 (C-1), 29.0 (C-2), 71.0 (C-3),
51.6 (C-4), 40.4 (C-5), 35.3 (C-6), 69.1 (C-
7), 53.8 (C-8), 19.8 (C-9), 24.5 (C-10), 27.8
(C-11), 35.5 (C-12), 44.8 (C-13), 47.6 (C-
14), 37.5 (C-15), 25.0 (C-16), 48.5 (C-17),
17.5 (C-18), 25.5 (C-19), 35.9 (C-20), 18.1
(C-21), 36.5 (C-22), 22.3 (C-23), 125.0 (C-
24), 130.4 (C-25), 17.9 (C-26), 25.0 (C-27),
178.3 (C-28), 8.7 (C-29), 19.0 (C-30), LI I
¥ 5 SCHR (Milena et al.,2009) 8 — 2, S &
& ¥ 3 N cycloart-3, 7-dihydroxy-24-en-28-oic
acid,,

k&4 HEOKAK,ESI-MS m/z; 479 [M +
Na]*,' H NMR (600 MHz, DMSO-d,) &: 0.64
(3H, s, H-27), 0.75 (3H, s, H-24), 0.86 (3H,
s, H-25), 0.86 (3H, s, H-26), 0.92 (3H, s, H-
23), 1.64 (3H, s, H-30), 2.96 (1H, dd, J =
10.7, 5.3 Hz, H-3a), 4.55 (1H, brs, H-29b),
4.68 (1H, brs, H-29a); “C NMR (150 MHz,
DMSO-d,) &: 38.3 (C-1), 27.2 (C-2), 76.9 (C-
3), 38.6 (C-4), 55.0 (C-5), 18.0 (C-6), 34.0
(C-7), 40.3 (C-8), 50.0 (C-9), 36.8 (C-10),
20.5 (C-11), 25.2 (C-12), 37.7 (C-13), 42.1
(C-14), 30.2 (C-15), 31.8 (C-16), 55.5 (C-
17), 46.7 (C-18), 48.6 (C-19), 150.4 (C-20),
29.3 (C-21), 36.4 (C-22), 28.2 (C-23), 15.8
(C-24), 15.9 (C-25), 16.0 (C-26), 14.4 (C-
27), 177.4 (C-28), 109.7 (C-29), 19.0 (C-30),
DL B 5 ook (R IR A, 2015) il — 3, i

EE Y 4 AR .
&Y S HEBAR,ESI-MS m/z; 481 [M +

Na]*. '"H NMR (500 MHz, CDCl,) &: 0.81 (3H,
s, H-28), 0.82 (3H, s, H-26), 0.89 (3H, d,
J = 6.6 Hz, H-29), 0.92 (3H, d, J = 6.5 Hz, H-
30), 1.00 (3H, s, H-25), 1.08 (3H, s, H-27),
1.12 (3H, s, H24), 1.20 (3H, s, H-23), 2.07
(1H, d, J = 11.4 Hz, H-18), 2.20 (1H, dt, J =
13.5, 3.6 Hz, H-1), 4.18 (1H, dd, J = 8.2, 5.5
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Hz, H-11), 4.50 (1H, s, OH-11); "C NMR (125
MHz, CDCL,) &: 70.9 (C-1), 28.9 (C-2), 78.8
(C-3), 38.3 (C-4), 55.4 (C-5), 18.5 (C-6),
33.4 (C-7), 39.8 (C-8), 54.7 (C-9), 39.3 (C-
10), 70.4 (C-11), 116.2 (C-12), 145.2 (C-13),
43.1 (C-14), 27.7 (C-15), 27.3 (C-16), 34.0
(C-17), 51.1 (C-18), 41.2 (C-19), 41.1 (C-
20), 31.4 (C-21), 41.8 (C-22), 27.8 (C-23),
16.7 (C-24), 15.8 (C-25), 16.9 (C-26), 24.4
(C-27), 28.5 (C-28), 18.1 (C-29), 21.4 (C-
30) . A L#HE S SCHK (Topeu & Nulubele, 1999)
i — 3, MEELEY S H 1B, 3a, lla-
trihydroxy-urs-12-ene ,

k&6  HEKAE,ESI-MS m/z; 495 [M +
Na]*,'H NMR (600 MHz, CDCl,) 8: 0.78 (3H,
s, H-24), 0.88 (3H, s, H-25), 0.90 (3H, s, H-
30), 0.98 (3H, s, H-29), 0.99 (3H, s, H-23),
1.14 (3H, s, H-26), 1.30 (3H, s, H-27), 1.72
(ddd, J = 13.0 , 3.4, 3.4 Hz, H-1), 2.04 ( 1H,
m, H-18), 2.13 (ddd, J = 13.4, 13.4, 5.9 Hz,
H-16), 3.22 (1H, dd, J = 10.9, 5.1 Hz, H-3),
3.89 (1H, brs, H-12); "“C NMR (150 MHz,
CDCl;) 8: 39.0 (C-1), 27.6 (C-2), 78.9 (C-3),
39.0 (C-4), 55.3 (C-5), 17.9 (C-6), 34.1 (C-
7), 42.3 (C-8), 44.8 (C-9), 36.7 (C-10), 29.0
(C-11), 76.7 (C-12), 90.8 (C-13), 42.4 (C-
14), 28.2 (C-15), 21.3 (C-16), 44.8 (C-17),
51.3 (C-18), 39.7 (C-19), 31.8 (C-20), 34.4
(C-21), 27.3 (C-22), 28.2 (C-23), 15.5 (C-
24), 16.5 (C-25), 18.8 (C-26), 18.7 (C-27),
180.0 (C-28), 33.4 (C-29), 24.0 (C-30), LI I
B 5 SCHR (Fu et al.,2005) fi2 38 — 2, % @€ 1k
&M 6 H oleanderolide

&Y T HEOK K, ESI-MS m/z: 641 [M +
Na]*,'H NMR (600 MHz, CD,0D) &: 0.78 (3H,
s, H-26), 0.85 (3H, s, H-23), 0.88 (3H, s, H-
29), 0.95 (6H, s, H-24, 30), 0.99 (3H, s, H-
25), 1.16 (3H, s, H-27), 2.82 (1H, m, H-18),
3.80 (1H, m, H-2), 4.54 (1H, d, J = 3.5 Hz,
H-3), 5.22 (1H, t, J = 4.6 Hz, H-12), 5.81
(1H, d, J = 12.7 Hz, H-2"), 6.71 (2H, d, J =
8.6 Hz, H-3"",5""), 6.84 (1H, d, J = 12.8 Hg,
H-3"), 7.60 (2H, d, J = 8.6 Hz, H-2"", 6'');

BC NMR (150 MHz, CD,0OD) &: 47.7 (C-1),
67.5 (C-2), 85.2 (C-3), 40.6 (C-4), 56.4 (C-
5),19.4 (C-6), 33.6 (C-7), 40.4 (C-8), 48.5
(C-9), 39.5 (C-10), 24.0 (C-11), 124.3 (C-
12), 144.8 (C-13), 43.1 (C-14), 28.8 (C-15),
24.6 (C-16), 48.2 (C-17), 42.8 (C-18), 47.3
(C-19), 31.5 (C-20), 35.0 (C-21), 33.9 (C-
22),29.6 (C-23), 17.7 (C-24), 17.0 (C-25),
18.2 (C-26), 26.4 (C-27), 181.0 (C-28), 33.8
(C-29), 24.0 (C-30), 168.6 (C-1"), 117.4 (C-
2'), 140.1 (C-3"), 129.4 (C-1""), 133.6 (C-
2’7y, 115.8 (C-3""), 159.8 (C-4""), 115.8 (C-
5'7), 133.6 (C-6""), LA %UHE 5 Sk (4 5 W
45,2010) fIE—3, B EREW T N (Z2)-5 i
HR-3-0-X & G IR .

a8 FAREG (A 5), ESI-MS m/z;
449 [M + Na]*,'"H NMR (400 MHz, CDCl,) &;
0.72 (3H, s, H-24), 0.87 (3H, d, J = 6.4 Hz,
H-25), 0.96 (3H, s, H-29), 1.01 (3H, s, H-
30), 1.01 (3H, s, H-26), 1.05 (3H, s, H-27),
1.17 (3H, s, H-28); “C NMR (100 MHz,
CDCl,) 6: 22.0 (C-1), 41.5 (C-2), 213.2 (C-
3), 58.3 (C-4), 42.0 (C-5), 41.2 (C-6), 18.2
(C-7), 53.0 (C-8), 37.5 (C-9), 59.5 (C-10),
35.5 (C-11), 30.6 (C-12), 39.7 (C-13), 38.1
(C-14), 32.3 (C-15), 36.0 (C-16), 29.8 (C-
17), 42.6 (C-18), 35.2 (C-19), 28.0 (C-20),
32.8 (C-21), 39.1 (C-22), 6.9 (C-23), 14.7 (C-
24),18.0 (C-25), 20.1 (C-26), 18.7 (C-27),
32.0 (C-28), 35.0 (C-29), 37.4 (C-30), VI |
B 5 Sk (R4, 2014) 08 — 30, S E S
/R SEN A

EW9 BB A, ESI-MS m/z: 495 [M +
Na]*,' H NMR (600 MHz, DMSO-d,) &: 0.56
(3H, s, H-25), 0.58 (3H, s, H-23), 0.73 (3H,
d, J = 6.0 Hz, H-30), 0.78 (3H, s, H-26), 0.97
(3H, s, H-24), 1.15 (3H, s, H-29), 1.47 (3H,
s, H-27),2.25 (1H, s, H-18), 3.62 (1H, m, H-
3a), 5.04 (1H, s, H-12); "’C NMR (150 MHz,
DMSO-d,) &: 38.5 (C-1), 27.0 (C-2), 77.1 (C-
3), 38.3 (C-4), 55.0 (C-5), 18.2 (C-6), 32.8
(C-7), 41.2 (C-8), 47.0 (C-9), 36.7 (C-10),
23.2 (C-11), 126.9 (C-12), 138.7 (C-13), 41.5
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(C-14), 28.3 (C-15), 25.3 (C-16), 46.8 (C-
17), 53.4 (C-18), 71.8 (C-19), 37.5 (C-20),
25.9 (C-21), 38.2 (C-22), 28.2 (C-23), 15.2
(C-24), 16.1 (C-25), 16.8 (C-26), 24.1 (C-
27), 179.0 (C-28), 26.6 (C-29), 16.5 (C-30),
DL %8s 5 SCHk (An et al.,2005) HiE — 2, %
EALEY 9 A pomolic acid

a 10 FEK AR, ESI-MS m/z: 495 [M +
Na]*."H NMR (600 MHz, DMSO-d,) &: 0.71 (3H,
s, H-25), 0.75 (3H, s, H-24), 0.79 (3H, d, J =
6.5 Hz, H-30), 0.86 (3H, d, J = 6.5 Hz, H-29),
0.88 (3H, s, H-26), 0.89 (3H, s, H-27), 1.02
(3H, s, H-23), 2.09 (1H, d, J = 11.3 Hz, H-
18), 3.74 (1H, d, J = 8.7 Hz, H-38), 3.99 (1H,
m, H-28), 5.11 (1H, s, H-12); “C NMR (150
MHz, DMSO-d,) &: 38.0 (C-1), 64.7 (C-2), 77.9
(C-3), 38.5 (C-4), 47.6 (C-5), 17.6 (C-6), 32.7
(C-7), 38.5 (C-8), 46.9 (C-9), 37.8 (C-10),
23.4 (C-11), 123.5 (C-12), 139.6 (C-13), 41.8
(C-14), 28.9 (C-15), 21.8 (C-16), 46.7 (C-17),
52.3 (C-18), 40.2 (C-19), 37.4 (C-20), 29.1 (C-
21), 35.3 (C-22), 28.9 (C-23), 23.4 (C-24),
16.3 (C-25), 17.6 (C-26), 22.0 (C-27), 179.2 (C-
28), 17.0 (C-29), 21.2 (C-30), DA % 5 Sck
( EAR AR A5, 2005) il — 35, s e &9 10 4
2a, 3a-ZREL L TR-12--28-TR .

AW HER K ESI-MS m/z: 495 [M +
Nal*.,'H NMR (600 MHz, DMSO-d,) &: 0.39
(3H, s, H-24), 0.45 (3H, s, H-25), 0.50 (3H,
d, J = 6.5 Hz, H-30), 0.56 (3H, d, J = 6.5 Hz,
H-29), 0.60 (3H, s, H-26), 0.61 (3H, s, H-
27), 0.72 (3H, s, H-23), 4.12 (1H, d, J = 8.9
Hz, H-3a), 4.81 (1H, m, H-2a), 5.38 (1H, s,
H-12); “C NMR (150 MHz, DMSO-d,) &: 47.2
(C-1), 67.5 (C-2), 82.6 (C-3), 38.8 (C-4),
55.0 (C-5), 18.3 (C-6), 32.9 (C-7), 40.0 (C-
8), 47.3 (C-9), 37.8 (C-10), 23.2 (C-11),
124.6 (C-12), 138.7 (C-13), 42.0 (C-14), 27.7
(C-15), 23.5 (C-16), 48.8 (C-17), 52.7 (C-
18), 38.7 (C-19), 38.5 (C-20), 30.6 (C-21),
36.6 (C-22), 29.0 (C-23), 17.4 (C-24), 17.4
(C-25), 17.5 (C-26), 24.3 (C-27), 178.6 (C-
28), 21.3 (C-29), 16.8 (C-30) . VI F¥¥E 53¢

Mk (e i 45, 2008 ) 238 — 3, g 2 &Y 1
HEBRIE

k& 12 HEOK A, ESI-MS m/z: 479 [M +
Na]*.'H NMR (600 MHz, CDCl,) &: 0.74 (3H,
s, H-24), 0.77 (3H, s, H-25), 0.90 (3H, s, H-
29), 0.91 (3H, s, H-30), 0.92 (3H, s, H-23),
0.98 (3H, s, H-23), 1.13 (3H, s, H-26), 2.82
(1H, m, H-18), 3.22 (1H, m, H-3), 5.27 (1H,
brs, H-12) ; C NMR (150 MHz, CDCL,) &: 38.7
(C-1), 27.5 (C-2), 79.4 (C-3), 39.1 (C-4),
55.6 (C-5), 18.6 (C-6), 32.9 (C-7), 39.6 (C-
8), 48.0 (C-9), 37.4 (C-10), 23.2 (C-11),
123.0 (C-12), 144.0 (C-13), 41.2 (C-14), 27.9
(C-15), 23.6 (C-16), 47.0 (C-17), 42.0 (C-
18), 46.2 (C-19), 31.0 (C-20), 34.1 (C-21),
32.8 (C-22), 28.4 (C-23), 15.7 (C-24), 15.9
(C-25), 17.5 (C-26), 26.3 (C-27), 184.0 (C-
28), 33.4 (C-29), 23.9 (C-30), VI FH¥E 5L
R (X5 45,2006 ) il — 30, B e a Y 12 8
FHEURTR

LEW13 HEK K, ESI-MS m/z; 479 [M +
Na]*, '"H NMR (600 MHz, DMSO-d,) &: 0.66
(3H, s, H-24), 0.74 (3H, s, H-25), 0.80 (3H,
d, J = 6.4 Hz, H-29), 0.86 (3H, d, J = 4.0 Hz,
H-30), 0.88 (3H, s, H-23), 0.90 (3H, s, H-
26), 1.03 (3H, s, H-27), 2.09 (1H, d, J =
11.3 Hz, H-18), 3.02 (1H, dd, J = 11.1, 5.0
Hz, H-3), 5.11 (1H, t, J = 3.7 Hz, H-12); "C
NMR (150 MHz, DMSO-d,) 6: 36.5 (C-1), 27.0
(C-2),79.2 (C-3), 38.2 (C-4), 54.8 (C-5),
18.0 (C-6), 32.7 (C-7), 40.1 (C-8), 47.0 (C-
9), 38.5 (C-10), 23.3 (C-11), 124.6 (C-12),
138.2 (C-13), 41.7 (C-14), 28.3 (C-15), 23.8
(C-16) , 46.8 (C-17) , 52.4 (C-18), 38.4 (C-
19), 38.4 (C-20), 30.2 (C-21), 36.3 (C-22),
27.6 (C-23), 15.2 (C-24), 16.1 (C-25), 17.0
(C-26),22.9 (C-27), 178.3 (C-28), 16.9 (C-
29), 21.1 (C-30), VA ¥4 5 ek (2= k= 4%,
2014) iR — 3, BOSE AW 13 N AERTR

k&Y 14 HEOK A ESI-MS m/z; 511 [M +
Na]*,' H NMR (600 MHz, DMSO-d,) &: 0.62
(3H, s, H-24), 0.64 (3H, s, H-25), 0.77 (3H,
d, J = 6.4 Hz, H-29), 0.83 (3H, d, J = 4.0 Hz,
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H-30), 0.85 (3H, s, H-23), 1.01 (3H, s, H-
26), 1.21 (3H, s, H-27), 2.30 (1H, s, H-18),
2.67 (1H, dd, J = 9.4, 3.8 Hz, H-3), 3.70 (1H,
m, H-2), 5.10 (1H, s, H-12); “C NMR (150
MHz, DMSO-d,) &: 46.8 (C-1), 67.2 (C-2),
82.4 (C-3), 39.0 (C-4), 54.9 (C-5), 18.2 (C-
6), 32.7 (C-7), 40.4 (C-8), 47.0 (C-9), 37.7
(C-10), 23.3 (C-11), 126.8 (C-12), 138.7 (C-
13), 41.5 (C-14), 28.1 (C-15), 25.2 (C-16),
47.0 (C-17), 53.2 (C-18), 71.7 (C-19), 41.2
(C-20), 26.0 (C-21), 37.3 (C-22), 28.9 (C-
23), 16.4 (C-24), 16.4 (C-25), 17.2 (C-26),
24.0 (C-27), 177.7 (C-28), 26.4 (C-29), 16.7
(C-30), LA I % dim 5 SCk (86 g Fn Ak BT,
2012) i — 2, S B G 14 HEBKR .

4 ik 5 b

ARMFFE NN T 2 2T S ) 3RS
14 A =il R o, b bW 1-7 e
ONEEBE AR ) o> B AR 2], LG 8-11,14 H IR
N B A3

MIAZ e AH )AL A BF ST B R A, B 6 b —
R EAE Y E ) = 2R A B AR
PO 20 J 38 B35 1 (Teng et al., 2018) , {Hi% 3
BT AN IR b oy B AR B ARWTSE R LR FR
BT e 8 =ik (1-3) S N s A o) B AR E
BT NFUR I RS AR A i R B A
Lorg SR R AR D1 2 i i /N 7 N L
( Yang et al.,2016; 2 4L %, 2017) , tbEW 1 7E
ANREE A R ROR (g, HREAT R Ca-
Ski ‘B #0098 41 i 19 £ K ( Wong et al.,2012) , XA
AT AR R iZ 24508 Jo i s R A 1B ) o T o i 4
il B PR IZAE A R EE S % IS,
G 2 X &7 T AL 217 T Y/ B 3 MK
I/ DL S RORLAE B ROk B A H 7E H ( Ojewole,
2008) ;ALA W 3 %F 2% [ PH PR BA L A 22 TQ B T
B I EL i BA M HI/E FH ( Milena et al.,2009) ; 1k
HY11 12 13 BB % (B L% 2003) Bl
J& ( Chiang et al.,2005) WM, ARG RFERE
R b A ) = R 2R B N IR R e 2
WF5E 5 0 AL T ) B Al
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