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Abstract: Objective To study the chemical constituents of the stems and leaves of Mappianthus iodoides. Methods The chemical
constituents of M. iodoides were separated and purified by silica gel, ODS, Sephadex LH-20 gel column chromatographies, and
preparative HPLC. Their structures were identified by physicochemical properties, spectroscopic analysis, as well as comparisons with
the data reported in literature. Results Sixteen compounds were isolated from the 90% ethanol extract of the stems and leaves of M.
iodoides, which were identified as 9-hydroxy-4,6-megastigmadien-3-one (1), 9-hydroxy-4,7-megastigmadien-3-one (2), blumenol A
(3), 9,10-dihydroxy-4,7-megastigmadien-3-one (4), 5,12-epoxy-9-hydroxy-7-megastigmen-3-one (5), 5,12-epoxy-6,9-hydroxy-7-
megastigmen-3-one (6), loliolide (7), lariciresinol (8), isolariciresinol (9), 5'-methoxylariciresinol (10), olivil (11), dehydrodiconiferyl
alcohol (12), chushizisin I (13), 3,3-didemethoxyverrucosin (14), 4-epi-larreatricin (15), and glycerol monolinoleate (16). Conclusion
All compounds are isolated from the genus Mappianthus for the first time.
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SE L2l Mappianthus iodoides Hand. -Mazz. N
AR LB B, TR S
WEG. BRIEAE . mIUVE mORART A%, £
MG THER . T TARM AR EE X R
R R, MRECE RN, 0 R R E R
TRBE IR RS 250 S I 24584, BAHE RS . TH
IR RG H T IR ERRE . T 2 R LA
FBRATIATEEARERRYT . HET, A RE LB L
IRy T FL A M (R AR e WP AR
AL HT IO FE hous R OB BT 90% L EE R IV 47T
R TEEREAT TR, S5 RRIIZIRIY A B
BRI M T G BRI R R I Z AR B R
O REHGAME, ARUREEN H Ao 34T
TRGWIT, W LB 90% LB FRHUY 7>
BRI T 16 MEEY, 737%E N 9-hydroxy-4,6-
C 1 ) + 9-hydroxy-4,7-
megastigmadien-3-one (2). blumenol A (3). 9,10-

megastigmadien-3-one

dihydroxy-4,7-megastigmadien-3-one (4). 5,12-epoxy-
9-hydroxy-7-megastigmen-3-one (5). 5,12-epoxy-
6,9-hydroxy-7-megastigmen-3-one (6). 5232 %45
(loliolide, 7). V&M AW fiEHE (lariciresinol, 8).
S FARIEEE (isolariciresinol, 9). 5'-F& LR
A B BEEE  (5'-methoxylariciresinol, 10). HHAE
# Colivil, 11D, EZWAMIEE (dehydrodiconiferyl
alcohol, 12). chushizisin I (13). 3,3-didemethoxy-
verrucosin (14). 4-epi-larreatricin (15) F1 glycerol
monolinoleate (16). HHLEY) 1~7 JBERRAE
R EY), 8~15 NARIRRBNMEY, 16 JlRIN
REWEY . A AN E IR E O R
o> BT 2.
1 NESH

Bruker AV-400 % G AZ B IEHRAX (F8 FE Bruker
2AH]); Dionex il £ 8 = RUBAH gAY (SEE B2
~F]D; Cosmosil Cig il &M EEF: (250 mm X 20
mm, 5 pm); Finnigan LCQ Advantange MAX Jii i
5 CREPAATD; PR % 3 (Bt Buchi
NFE]D); TEIERER GFpsy AL ISR (G BiEEL
1) ); Sephadex LH-20( 3% [E| Amersham Blosclences
AF]D; ODS MMk (Cigs 10~40 pm, Merck
N5 400IN TR CEfE RS B RHL G A
BRAE]D: YOKO-ZX S A i A Gl 25 RET L
ARIFRFARAFD; N-1001 Bjehk &R (HA
EYELA A #)): Fr R o Hratialsn (raplft

TRBERAFD.

DR T 2016 45 5 A RET) TR AR
DR B LU E R g B ARRIP X, G R Iy K 2% 2k
b2 2 Bt B B S U 25 8 N AR A AR E O R B A )
€ La i Mappianthus iodoides Hand. -Mazz. P,
EEARA (MAIO20160508) {477 T Fg iiya K2
s 25 IR AL = B8 AR S SR AR AR =
2 ERS5SE

BT O BERIH 10.8 kg RS 90% 2
BEAIZHREL 3 WK, FRIR 7 d, BREBGRIRE 746 2 ToRE
RAGEIRE . SIREIAKIEE, K55 A
FEEER B AT REH, [TV 771 S 45 1ok Tk A8 R
i1 589.2 g FEEIR L Fa 2 HUER A7 386.8 go HUA ik
RHGHAL 588.0 g MUFHAERR (100~200 H) #EFF,
FRETFRER(200~300 H O, LA EE- A EHC100 -
0—>50 : 50) FATHRFEBEML, 329 M (Fr. 1~
Fr. 9). Fr. 3 (262 g) & AEERATL IG5, LA
FHRE-7K (50 © 50—100 : 0) BREESEHE, 753 8 AN
Wisy (Fr. 3A~3H). Fr. 3B 4 Sephadex LH-20 %tk
kit (g, fFafl&A HPLC & (H
fE-7K 65 354321k E4) 1(12.7 mg).6(42.6 mg) .
9 (34.8 mg) 115 (853 mg); Fr. 3C & Sephadex
LH-20 B ittaptaith (), L4644 HPLC
fil#% (LE-7K 60 © 40) 3EMEEY) 2 (349 mg).
3 (26.8 mg). 12 (16.5mg) Al 14 (44.9 mg); Fr. 3D
AR T o B, LA - EE (90 1 10—50 -
50) F6EYE R, Wi 94 Sephadex LH-20 HEfictt:
ik aifv s CR-HEE 101D, &% %% HPLC
il (HEE-/K 75 0 25) 226G 4 (62.4 mg).
8 (23.5mg). 11 (53.8 mg) Al 13 (19.5mg); Fr. 3E
LRGSR, DoATHEE-BERE OB (85 1 15—
50 : 500 BRIEDEML, Ve >4 Sephadex LH-20
AR kA s CAU-FEE 11D, HEaf&i
HPLC #l4 (ZJ5-7K 70 1 30) B53MLEY 5 (25.7
mg). 7 (36.8 mg). 10 (52.6 mg) 116 (64.8 mg).
3 HHEE

WA 1: TLEIPIRY); Ci13Hy00,, ESI-MS m/z:
209 [M+H]"; '"H-NMR (400 MHz, CDCl3) J: 6.04
(1H, t, J = 7.2 Hz, H-7), 5.90 (1H, s, H-4), 3.97 (1H,
m, H-9), 2.60 (2H, m, H-8), 2.35 (2H, s, H-2), 2.08
(3H, s, H-13), 1.30 (3H, s, H-11), 1.29 (3H, s, H-12),
1.26 (3H, d, J = 6.0 Hz, H-10); "C-NMR (100 MHz,
CDCls) 6: 199.5 (C-3), 155.3 (C-6), 143.5 (C-5), 131.4
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(C-4), 125.8 (C-7), 68.3 (C-9), 54.0 (C-2), 39.5 (C-8),
38.5 (C-1), 29.3 (C-12), 28.2 (C-11), 23.7 (C-10), 22.6
(C-13). LA 3 5 emkios A —5, et
A% 1 N 9-hydroxy-4,6-megastigmadien-3-one .
WA 2: LR ; C13H0,, ESI-MS m/z:
209 [M+H]"; 'H-NMR (400 MHz, CDCl;) d: 5.89
(1H, s, H-4), 5.65 (1H, dd, J = 15.2, 5.6 Hz, H-8), 5.55
(1H, dd, J = 15.2, 9.2 Hz, H-7), 4.35 (1H, m, H-9),
2.52 (1H, d, J = 9.2 Hz, H-6), 2.34 (1H, d, J = 16.8
Hz, H-20), 2.09 (1H, d, J = 16.8 Hz, H-2B), 1.89 (3H,
s, H-13), 1.28 (3H, d, J = 6.4 Hz, H-10), 1.01 (3H, s,
H-11), 0.94 (3H, s, H-12); "C-NMR (100 MHz,
CDCl3) d: 199.4 (C-3), 162.2 (C-5), 138.7 (C-8), 126.7
(C-7), 125.9 (C-4), 68.4 (C-9), 55.6 (C-6), 47.6 (C-2),
36.3 (C-1), 28.0 (C-12), 27.3 (C-11), 23.8 (C-10), 23.7
(C-13). LA FHd 55 semfdiis 3 A — 50, Wb
E¥) 2 24 9-hydroxy-4,7-megastigmadien-3-one.
&Y 3: TLEHPIRY); Ci3HO05, ESI-MS m/z:
225 [M+H]": 'H-NMR (400 MHz, CDCls) J: 5.89
(1H, s, H-4), 5.78 (1H, d, J = 16.0, 5.8 Hz, H-8), 5.72
(1H, d, J = 16.0 Hz, H-7), 436 (1H, m, H-9), 2.39
(1H, d, J = 16.9 Hz, H-20), 2.15 (1H, d, J = 16.9 Hz,
H-2p), 1.90 (3H, d, J = 1.2 Hz, H-13), 1.27 3H, d, J =
6.6 Hz, H-10), 1.03 (3H, s, H-12), 0.97 (3H, s, H-11);
BC-NMR (100 MHz, CDCl;) d: 198.9 (C-3), 163.9
(C-5), 136.0 (C-8), 129.0 (C-7), 126.9 (C-4), 79.3
(C-6), 68.0 (C-9), 50.1 (C-2), 41.5 (C-1), 24.3 (C-10),
24.0 (C-12), 23.1 (C-11), 19.4 (C-13). LA E¥¥E 5T
R AR — 3, # B LA 3 04 blumenol A
WA 4: ToEOHARY; C13Hy05, ESI-MS m/z:
225 [M+H]"; 'H-NMR (400 MHz, CDCl;) d: 5.89
(1H, s, H-4), 5.69 (1H, dd, J = 15.6, 8.9 Hz, H-7), 5.63
(1H, dd, J = 15.6, 5.6 Hz, H-8), 4.29 (1H, m, H-9),
3.70 (1H, dd, J = 11.2, 3.6 Hz, H-100), 3.48 (1H, dd,
J =112, 7.6 Hz, H-10p), 2.56 (1H, d, J = 8.9 Hz,
H-6), 2.32 (1H, d, J = 16.8 Hz, H-20), 2.10 (1H, d, J =
16.8 Hz, H-2B), 1.89 (3H, d, J = 1.6 Hz, H-13), 1.02
(3H, s, H-12), 0.98 (3H, s, H-11); “C-NMR (100
MHz, CDCly) &: 199.0 (C-3), 161.3 (C-5), 132.8
(C-8), 129.8 (C-7), 126.1 (C-4), 72.5 (C-9), 66.6
(C-10), 55.7 (C-6), 47.5 (C-2), 36.1 (C-1), 27.9
(C-12),27.2 (C-11), 23.5 (C-13). LL_E%¥E 5 kIR
EHEA -, WA 4 N 9,10-dihydroxy-

4,7-megastigmadien-3-one.

W& 5: TR Y: Ci3Hy05, ESI-MS m/z:
225 [M+H]"; 'H-NMR (400 MHz, CDCl;) J: 5.88
(1H, dd, J = 15.8, 9.0 Hz, H-7), 5.60 (1H, dd, J = 15.8,
5.6 Hz, H-8), 4.30 (1H, m, H-9), 2.57 (1H, d, J = 16.8
Hz, H-4a), 2.39 (1H, d, J = 9.0 Hz, H-6), 2.28 (1H, d,
J = 16.8 Hz, H-2a), 2.19 (1H, dt, J = 16.8, 1.6 Hz,
H-4B), 3.68 (1H, d, J = 8.0 Hz, H-12a), 3.61 (1H, dd,
J = 8.0, 2.8 Hz, H-12p), 1.94 (1H, d, J = 16.8 Hz,
H-2B), 1.22 3H, d, J = 6.2 Hz, H-10), 1.16 (3H, s,
H-13), 1.03 (3H, s, H-11); "C-NMR (100 MHz,
CDCls) d: 211.9 (C-3), 143.2 (C-8), 123.5 (C-7), 84.9
(C-5), 79.8 (C-12), 68.9 (C-9), 59.5 (C-6), 50.9 (C-4),
50.0 (C-2), 45.5 (C-1), 24.6 (C-13), 23.9 (C-10), 20.6
(C-11)0 LA %l 5 cirdris A —, seibsd
W15 N 5,12-epoxy-9-hydroxy-7-megastigmen-3-one

EY) 6: TLEHPIRY); C13HyO4, ESI-MS miz:
241 [M+H]"; "H-NMR (400 MHz, CD;0D) ¢: 6.10
(1H, d, J = 16.2 Hz, H-7), 6.05 (1H, dd, J = 16.2, 5.3
Hz, H-8), 4.38 (1H, m, H-9), 3.76 (1H, d, J = 8.0 Hz,
H-12a), 3.68 (1H, dd, J = 8.0, 2.8 Hz, H-12p), 2.37
(1H, d, J = 16.8 Hz, H-2a), 2.19 (1H, dt, J = 16.8, 1.6
Hz, H-4a), 2.58 (1H, d, J = 16.8 Hz, H-4B), 1.89 (1H,
d, J=16.8 Hz, H-2p), 1.23 (3H, d, J = 6.8 Hz, H-10),
1.13 3H, s, H-13), 0.97 (3H, s, H-11); *C-NMR (100
MHz, CD;OD) &: 208.9 (C-3), 140.8 (C-8), 125.2
(C-7), 86.7 (C-6), 82.2 (C-5), 78.0 (C-12), 68.3 (C-9),
53.7 (C-4), 53.1 (C-2), 48.7 (C-1), 24.4 (C-10), 19.5
(C-13), 15.8 (C-11). LA L%l 5 ek iE F A —
¥, W EEY 6 4 5,12-epoxy-6,9-hydroxy-7-
megastigmen-3-one.

WEW 7. ABTKEMK, SRR RN
A C1iH 603, ESI-MS m/z: 197 [M+H]"; 'TH-NMR
(400 MHz, CDCls) 6: 5.78 (1H, s, H-7), 4.10 (1H, m,
H-3), 2.35 (1H, d, J = 13.4 Hz, H-40), 1.89 (1H, d, J =
15.8 Hz, H-2a), 1.69 (3H, s, H-11), 1.66 (1H, dd, J =
13.4, 3.8 Hz, H-4p), 1.43 (1H, dd, J = 15.8, 3.8 Hz,
H-2), 1.39 (3H, s, H-9), 121 (3H, s, H-10);
BC-NMR (100 MHz, CDCl5) &: 183.2 (C-11), 172.3
(C-9), 112.6 (C-10), 87.2 (C-8), 66.5 (C-5), 47.1
(C-6), 45.5 (C-4), 35.9 (C-3), 30.6 (C-7), 26.8 (C-2),
26.3 (C-1). VA E¥d 5 ek A —5, #
ENEY T NBEENRE.
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EY 8: ABTERHAR, =FMHKEEHR
M BH ;s CyoHpsOg> ESI-MS mi/z: 361 [M+H]';
'H-NMR (400 MHz, DMSO-d;) J: 6.81 (4H, m, H-5,
2',5',6), 6.63 (2H, m, H-2, 6), 4.72 (1H, d, J = 7.2
Hz, H-7"), 4.00 (1H, dd, J = 8.0, 7.2 Hz, H-9a), 3.89
(1H, m, H-9'a), 3.70 (2H, m, H-9B, 9'B), 2.92 (1H, dd,
J=12.6, 4.8 Hz, H-7a), 2.69 (1H, m, H-8), 2.48 (1H,
dd, J=12.6, 10.6 Hz, H-7p), 2.39 (1H, m, H-8"), 3.88
(3H, s, 3'-OCH3), 3.82 (3H, s, 3-OCH;); "C-NMR
(100 MHz, DMSO-dg) 6: 147.3 (C-3"), 146.9 (C-3),
144.9 (C-4"), 144.0 (C-4), 135.3 (C-1'), 132.6 (C-1),
121.7 (C-6), 119.2 (C-6), 114.7 (C-5), 114.6 (C-5),
111.8 (C-2), 108.9 (C-2"), 83.0 (C-7"), 73.1 (C-9), 60.9
(C-9"), 56.1 (3, 3'-OCHj3), 52.9 (C-8'), 42.9 (C-8), 33.8
(C-7). LA %t 5 cmripE A —", W% eih
EY 8 NI FAR TG o

WEY 9. ABTERM K, =FIEkRex
RiBHTE: CaoHpsOg» ESI-MS mi/z: 361 [M+H]": 'H
NMR (400 MHz, DMSO-d) 6: 6.79 (1H, d, J = 8.0
Hz, H-5"), 6.61 (1H, dd, J = 8.0, 2.0 Hz, H-6"), 6.56
(1H, d, J = 2.0 Hz, H-2"), 6.46 (1H, s, H-5), 6.23 (1H,
s, H-2), 3.82 (1H, m, H-7"), 3.81 (3H, s, 3-OCHj),
3.79 (2H, m, H-9), 3.76 (3H, s, 3-OCHj), 3.73 (1H, m,
H-9'a), 3.53 (1H, m, H-9'B), 2.80 (2H, d, J = 8.0 Hz,
H-7), 2.00 (1H, m, H-8), 1.81 (1H, m, H-8'); "C-NMR
(100 MHz, DMSO-ds) d: 146.9 (C-3"), 145.0 (C-3),
144.4 (C-4"), 143.9 (C-4), 136.7 (C-1'), 132.6 (C-6),
127.9 (C-1), 122.9 (C-6), 116.3 (C-5), 114.9 (C-5"),
111.7 (C-2"), 110.0 (C-2), 66.9 (C-9), 62.8 (C-9"), 56.0
(3'-OCH3), 55.7 (3-OCHj3), 47.9 (C-8'), 47.9 (C-7"),
39.7 (C-8), 33.3 (C-7)o VA L% ¥a 5 S ks 2L A —
U, A 9 JyRIEHRA I

&P 10: AETERHAR, ZFigkRix
MBAME; CyHaO7, ESI-MS mi/z: 391 [M+H]':
'H-NMR (400 MHz, DMSO-d;) J: 6.83 (1H, d, J = 8.8
Hz, H-5), 6.65 (2H, m, H-2, 6), 6.56 (2H, s, H-2', 6),
4.83 (1H, d, J = 6.8 Hz, H-7"), 4.00 (1H, dd, J = 8.8,
6.8 Hz, H-9a), 3.93 (1H, dd, J = 11.2, 6.8 Hz, H-9'a),
3.80 (6H, s, 3', 5-OCHj3), 3.77 (1H, m, H-9'B), 3.75
(3H, s, 3-OCHj3), 3.69 (1H, m, H-9p), 2.89 (1H, dd,
J=13.8, 4.8 Hz, H-7a), 2.72 (1H, m, H-8), 2.48 (1H,
dd, J = 13.8, 11.2 Hz, H-7p), 2.43 (1H, m, H-8');
BC.NMR (100 MHz, DMSO-dg) 6: 147.9 (C-3"),

147.7 (C-5'), 147.2 (C-3), 144.6 (C-4), 134.4 (C-1"),
134.2 (C-4"), 132.8 (C-1), 121.6 (C-6), 115.2 (C-5),
111.7 (C-2), 103.3 (C-2"), 103.3 (C-6'), 82.9 (C-7"),
73.0 (C-9), 60.8 (C-9"), 56.1 (3, 5-OCHj), 55.9
(3-OCHs), 52.7 (C-8"), 42.8 (C-8), 33.7 (C-7). LA %k
o5 ScmakE S A -5, et e 10 8
5’-methoxylariciresinol.

ED 11: ABEERH A, =S EkE KX
MBHYE; CyHpy0;, ESI-MS mi/z: 377 [M+H];
'H-NMR (400 MHz, CDCL3) 6: 6.99 (1H, d, J = 1.8
Hz, H-2), 6.88 (1H, d, J = 8.0 Hz, H-5), 6.85 (1H, d,
J = 8.0 Hz, H-5"), 6.83 (1H, dd, J = 8.0, 1.8 Hz, H-6),
6.81 (1H, d, J = 1.8 Hz, H-2), 6.78 (1H, dd, J = 8.0,
1.8 Hz, H-6"), 4.71 (1H, d, J = 7.8 Hz, H-7), 3.96 (1H,
ddd, J=11.2, 7.2, 43 Hz, H-9a), 3.89 (1H, d, J=9.2
Hz, H-9w), 3.87 (3H, s, 3-OCH;), 3.85 (3H, s,
3'-OCHj3), 3.83 (1H, ddd, J = 11.2, 5.2, 5.1 Hz, H-9p),
3.66 (1H, d, J = 9.2 Hz, H-9'B), 3.05 (1H, d, J = 13.8
Hz, H-7'a), 2.96 (1H, d, J = 13.8 Hz, H-7'), 2.48 (1H,
dd, J = 7.8, 5.8 Hz, H-8); "C-NMR (100 MHz,
CDCLy) &: 146.9 (C-3), 146.7 (C-3"), 145.5 (C-4),
144.8 (C-4'), 134.0 (C-1), 128.3 (C-1"), 123.1 (C-6),
119.4 (C-6), 114.6 (C-5"), 113.9 (C-5), 112.9 (C-2"),
108.8 (C-2), 83.3 (C-7), 81.2 (C-8'), 76.8 (C-9'), 60.8
(C-9), 58.9 (C-8), 55.8 (3'-OCH3), 55.6 (3-OCHa),
39.3 (C-7"). VA EHlR 5 ki 3 A — 5, ik
EED) 11 AR .

EM 12: ABTLERRA, =S 0EkE 0K
MBHYE: CooHxOg, ESI-MS mi/z: 359 [M+H];
'H-NMR (400 MHz, DMSO-dg) &: 6.96 (1H, s, H-6),
6.93 (2H, s, H-2, 2), 6.76 (2H, s, H-5', 6'), 6.47 (1H,
d, J = 15.8 Hz, H-7), 6.19 (1H, m, H-8), 5.47 (1H, d,
J =172 Hz, H-7"), 4.10 (2H, d, J = 4.2 Hz, H-9), 3.81
(3H, s, 3-OCHs), 3.76 (3H, s, 3-OCHj3), 3.69 (2H, m,
H-9'), 3.45 (IH, m, H-8); "“C-NMR (100 MHz,
DMSO-dg) 6: 147.6 (C-3), 146.9 (C-4), 146.4 (C-4),
143.5 (C-3"), 132.3 (C-1), 130.6 (C-5"), 129.6 (C-1"),
129.0 (C-7'), 127.9 (C-8"), 118.6 (C-6), 115.4 (C-5),
115.0 (C-6"), 110.5 (C-2), 110.5 (C-2'), 87.3 (C-7),
63.0 (C-9), 61.7 (C-9), 56.1 (3-OCHs), 55.7
(3'-OCH,), 52.9 (C-8). VL % ¥a 5 S iR HiE Fe A —
U WOk E A 12 Jxt AR R .

WA 13: TRy =&k i O R RA
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PE; CosHasO7, ESI-MS m/z: 477 [M+H]"; "H-NMR
(400 MHz, CD;0D) ¢: 7.16 (4H, d, J = 8.0 Hz, H-2, 6,
2", 6"), 6.85 (2H, brs, H-2', 6), 6.73 (2H, d, J = 8.0
Hz, H-3, 5), 6.71 (2H, d, J = 8.0 Hz, H-3", 5"), 5.47
(1H, d, J = 6.0 Hz, H-7"), 4.66 (1H, d, J = 5.0 Hz,
H-7), 4.64 (1H, d, J = 5.0 Hz, H-7"), 4.17 (1H, m,
H-9'a), 4.11 (1H, m, H-9a), 3.80 (3H, s, 3'-OCH;),
3.78 (1H, m, H-9'B), 3.76 (1H, m, H-9p), 3.75 (2H, m,
H-9"), 3.42 (1H, m, H-8"), 3.08 (1H, m, H-8), 3.06
(1H, m, H-8'); *C-NMR (100 MHz, CD;OD) ¢: 158.4
(C-4"), 158.1 (C-4), 149.0 (C-4"), 145.4 (C-3"), 135.8
(C-1"), 133.9 (C-1"), 132.9 (C-1), 130.2 (C-5'), 128.7
(C-2",6"), 128.3 (C-2, 6), 116.3 (C-3, 5), 116.2 (C-6"),
116.1 (C-5"), 116.0 (C-3"), 112.1 (C-2"), 89.0 (C-7"),
87.6 (C-7"), 87.2 (C-7), 72.7 (C-9), 72.4 (C-9"), 64.8
(C-9"), 56.8 (3'-OCHj), 55.5 (C-8'), 55.4 (C-8), 55.1
(C-8")o VL F-3d 5okt s A —s™, %
W& 13 H chushizisin L.

& 14: AETERH K SRR
N BAME; CisHy03, ESI-MS m/z: 285 [M+H];
'H-NMR (400 MHz, CDCls) 6: 7.36 (2H, d, J = 8.4
Hz, H-2, 6), 7.20 (2H, d, J = 8.4 Hz, H-2', 6'), 6.84
(2H, d, J = 8.4 Hz, H-3, 5), 6.80 (2H, d, J = 8.4 Hz,
H-3', 5", 5.13 (1H, d, J = 8.8 Hz, H-7"), 4.38 (1H, d,
J=9.2 Hz, H-7), 2.21 (1H, dq, J = 9.2, 6.8 Hz, H-8),
1.75 (1H, dq, J = 8.8, 7.2 Hz, H-8'), 1.00 (3H, d, J =
6.8 Hz, H-9), 0.63 (3H, d, J = 7.2 Hz, H-9'); *C-NMR
(100 MHz, CDCl5) d: 155.3 (C-4), 154.8 (C-4"), 132.8
(C-1), 132.7 (C-1"), 128.4 (C-2, 6), 128.1 (C-2', 6'),
115.3 (C-3, 5), 114.9 (C-3', 5"), 87.3 (C-7), 82.9 (C-7"),
48.3 (C-8), 45.9 (C-8"), 15.2 (C-9), 14.8 (C-9). LI I
ol 5 ik E S A -5, M A 14 A
3,3-didemethoxyverrucosin.

WE15: A EHAR: =FiEkBix
M BHE; CisHp003, ESI-MS mi/z: 285 [M+H]':
'H-NMR (400 MHz, CDCl3) &: 7.29 (4H, d, J = 8.0
Hz, H-2, 6, 2", 6), 6.82 (4H, d, J = 8.0 Hz, H-3, 5, 3,
5%, 2.28 (2H, m, H-8, 8), 4.46 (2H, d, J = 8.0 Hz,
H-7, 7"), 1.00 (6H, d, J = 6.8 Hz, H-9, 9'); "*C-NMR
(100 MHz, CDCl3) 0: 155.2 (C-4, 4"), 134.5 (C-1, 1"),
128.0 (C-2, 6, 2', 6'), 115.3 (C-3, 5, 3', 5'), 87.4 (C-7,
7', 44.7 (C-8, 8'), 12.9 (C-9, 9", LA F¥¥i 5 CiikdiiE
FEA—F), H % E (A4 15 N 4-epi-larreatricin.

&Y 16: TCOHPIRY); CaiH3504, ESI-MS mi/z:
355 [M+H]": 'H-NMR (400 MHz, CDCl3) &: 5.32~
5.38 (4H, m, H-9, 10/, 12/, 13’), 421 (1H, dd, J =
11.6, 4.8 Hz, H-1a), 4.15 (1H, dd, J = 11.6, 6.2 Hz,
H-1B), 3.93 (1H, m, H-2), 3.69 (1H, m, H-3a), 3.58
(1H, m, H-3p), 2.77 (2H, t, J = 6.8 Hz, H-11"), 2.35
(2H, t, J = 7.6 Hz, H-2'), 2.06 (4H, m, H-8', 14"), 1.63
(2H, m, H-3'), 1.25 (14H, m, H-4', 5", 6, 7', 15', 16/,
17), 0.89 3H, t, J = 6.9 Hz, H-18'); *C-NMR (100
MHz, CDCls) §: 174.5 (C-1"), 130.4 (C-13"), 130.2
(C-9), 128.2 (C-12'), 128.0 (C-10"), 70.2 (C-2), 65.3
(C-1), 63.5 (C-3), 343 (C-2"), 31.6 (C-16), 29.8
(C-15"), 29.5 (C-4'), 29.2 (C-5"), 29.2 (C-6"), 29.0
(C-7"), 27.4 (C-14"), 27.3 (C-8'), 25.8 (C-11"), 25.0
(C-3"), 22.7 (C-17"), 14.2 (C-18"). LL_E%¥E 5 ik
B A — 2, s e A 16 A glycerol

monolinoleate,

SE R
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