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Two new compounds from Smilax glabra Roxb.
PENG Cai-ying, CHENG Shuang, XIONG Yan-fen, LIU Jian-qun, HUANG Hui-lian, SHU Ji-cheng”

(Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

Abstract: Twenty compounds were isolated from the ethyl acetate extract of Smilax glabra by using various
chromatographic techniques, including macroreticular resin, silica gel, Sephadex LH-20 and semi-preparative HPLC.
Their structures were elucidated by physicochemical properties, MS and spectroscopic data. These compounds
were elucidated as glabraside A (1), glabraone A (2), 5-hydroxy-3',4’, 7-trimethoxy-flavanone (3), naringenin (4),
quercetin 7-O-a-L-rhamnoside (5), neoastilbin (6), neoisoastilbin (7), isoastilbin (8), eriodictyol-7-O- #-D-gluco-
pyranoside (9), naringenin-7-O-a-L-rhamnoside (10), kaempferol 3-O-[4"""-O-acetyl-a-L-rhamnosyl-(1—6)]-[3-D-
glucopyranosyl-(1—2)]-5-D-glucopyranoside (11), 5-hydroxymaltol (12), 3,4,5-trimethoxyphenyl-1-O-A-D-gluco-
pyranoside (13), 2-(3',4'-dihydroxyphenyl)-1,3-benzodioxole-5-aldehyde (14), kompasinol A (15), (+)-syringaresinol
(16), cis-resveratrol (17), trans-resveratrol (18), flufuran (19) and 5-hydroxymethyl-furaldehyde (20). Two new
compounds (1 and 2) showed inhibitory activity toward nitric oxide (NO) production, with IC,, values of 56.8 and
29.5 pmol-L™, respectively.
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Figure 1  Structures of compounds 1-20
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Table 1 'H NMR (600 MHz, CD,OD) and *C NMR (150 MHz, CD,0D) spectral data of compounds 1 and 2

1 2
No. I, dy NO. J. J,
1 - - 1 128.3 -
2 158.6 - 2 116.5 6.74 (d, J = 1.9 Hz)
3 134.9 - 3 147.1 -
4 179.4 - 4 146.9 -
5 163.1 - 5 115.3 6.75 (d, J=8.0 Hz)
6 101.3 6.38 (d, J = 1.5 Hz) 6 120.6 6.69 (dd, J=1.9, 8.0 Hz)
7 166.0 7 89.8 4.64 (s)
8 95.0 6.18 (d, J = 1.5 Hz) 8 208.4 -
9 159.5 - 9 25.7 2.03 (s)
10 104.6 - OCH, 56.8 3.27(s)
1 123.0 -
2' 132.5 8.01(d, J=8.5Hz)
3 116.4 6.88 (d, J = 8.5 Hz)
4' 161.6 -
5’ 116.4 6.88 (d, J = 8.5 Hz)
6’ 132.5 8.01 (d, J=8.5Hz)
gle-1” 100.1 5.34 (d, J = 8.0 Hz)
2" 82.1 3.72 (t,J=8.0 Hz)
3" 77.9 3.57-3.61 (m)
4" 715 3.57-3.61 (m)
5" 77.0 3.57-3.61 (m)
6" 68.3 3.77-3.79 (m)
3.69-3.73 (m)
glc-1"" 105.9 4.76 (d, J = 7.0 Hz)
2" 75.5 3.37-3.40 (m)
3" 78.4 3.28-3.46 (m)
4" 72.2 3.28-3.46 (m)
5" 78.0 3.28-3.46 (m)
6" 62.7 3.77-3.79 (m)
3.23-3.25 (m)
rha-1"" 102.3 4.46 (brs)
2" 69.8 3.28-3.46 (m)
3" 714 3.28-3.46 (m)
4 74.9 4.70-4.73 (m)
5" 69.8 3.28-3.46 (m)
6" 18.0 1.07 (d, J=6.0 Hz)
CH,CH, 18.5 1.16 (t, J = 7.0 Hz)
CH.CH, 58.6 3.59 (g, J = 7.0 Hz)
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Figure 2 Key HMBC spectra of compounds 1 and 2
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B-D-glucopyranoside, i i& AT AL &4, fim 44 9 AR %
1A

weEwe AELEERRR BTHE. [

-22.8 (c 0.25, MeOH); HR-ESI-MS [M+Na] * m/z =
219.062 6 (it % i 219.063 3); UV (MeOH) 4, 215,
285 nm, i€ &5 08 C,H,,0,, MEFEE N 5.
'"H NMR (% 1) 85 2 ABXHEA 3N HF 7 6,
6.74 (d, 1.9 Hz).6.75 (d, 8.0 Hz).6.69 (dd, 1.9, 8.0 Hz),
PR AR 1.3.4 =B . 54k, Bon 1A
i F15 5 6, 2.03 (3H, ) M LANH &I 115 5 6, 3.27
(3H,s). 7E°C NMR i (1), Box 10 Mk 5, B
647 ERIE S 0, 128.3.116.5.147.1.146.9.115.3,
120.6, — MR E WS 5 o, 208.4, L AN IEE S 5 o
89.8, 1N FH B R 15 5 0, 25.7 Al LA H AL TR A5 5 0,
56.8, #E G W v H A R IR B R R ATAED
AR IUARAE C-7 A A B 2k iy C-8 H HMBC 1 41 &
(K1 2): OCH, (9, 3.27) 55 C-7 (6, 89.8) i FEAH K, J,
H-7 (4.64) 5 C-1 (6, 128.3). C-2 (d. 116.5). C-6 (d,
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Figure 3 Calculated (—) and experimental ECD (—) spectra of
compound 2
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HEE 25 K A /M R % 8 N B S RHE Y G 3R 3
[Smilax glabra Roxb.] F)TF#§4R 2%, FEiiEAr 4% (20190225)
WAL, TV 7 R 24K 2 AR Hp 2 o R B0 D e s
1 RS

B TR AR (22.5 kg) BE /N ER, FH 80% 2 1%
BRI 3K (3+2.2 h), & IS OO RIS 7, 451
2E (3.74 kg), ¥ 3 kg2 B NN IE /KSR, 15 H A i

fik \ R S B IE T BEAK IR, 43 247 h B3R 47 89 g,
O B8 TR 848 g, 1E T EE ¥4, 539 9. Hi BABF 7T 45

BN, LR CEREAL A T IRZE R Ph B2 F FH 1A 25GB Ar,
WU I 2R SR AT RA IR . L
% 2. 16 iR A2 800 g 22 K LA i AB-8, K Ik LA 3 fi% 41 4
TR 4l 7K .30% 2,185 . 60% 2. 1% . 95% £ I 14 771 4 &
Jit, 37K 47 70 g, 30% L FEEBAL 241 g, 60% L EEF AL
370 g, 95% LEEHA7 82 g HX30% L F Ui 547 241 g,
ZEHE A i, DL S e - FH I (1000 0—0:100)
FEBEML, )2 ISR, &5 2] 1354 Fr.T1~T13.
Fr.T5 (1.5 g) #I/H Sephadex LH-20 4% tf i () #E4T 4
5, TLCHR S A I /533 34N 4 Fr.T5.1~5.3, Fr.T5.1
(201 mg) & 245 HPLC (7K, 20:80) 52L&
¥ 1 (2.5 mg, t, = 13.1 min). Fr.T6 (1.0 g) £ Sephadex
LH-20 F: i (HEE) 2 3, TLC R S &I a 25134
W Fr.76.1~6.3. Fr.T6.1 (105 mg) £ & 45 & (H )
234k A& W) 12 (12.4 mg), Fr.T6.2 (96 mg) 4 ] %
HPLC (H ¥ -7K, 25:75) 73 2|1k &) 4 (16.8 mg, t, =
20.4 min). Fr.T8 (2.3 g) & Sephadex LH-20 A & i (!
B) 4B, TLCHRE S & IF 5132 2 /M 4 Fr.78.1~8.2.
Fr.T8.1 (112 mg) £ -l £ HPLC (H -7k, 30:70) 15
Ftb 5493 (3.5 mg, t, = 23.6 min). Fr.T9 (3.2 g) Fil&E
JRATE 1 AT 40 B, S k- I (15:1-8:1) ¥k
Jit 70 2 AT e B, A3 12 A9 4 FroT9.1~9.12, Fr.T9.2
(207 mg) %4 Sephadex LH-20 ¥ o il (FHE%) 4> 55, 15 5
5N 4> Fr.T9.2.1~9.2.5, Fr. T9.2.4 (82 mg) 4 -l %
HPLC (H li¥-7K, 13:87) 13 24L& 4 13 (9.3 mg, t, =
9.7 min). Fr.T10 (1.9 g) £ Sephadex LH-20 tF & (FH
i) #4757 85, TLC s 3 & I 513 3 3Nt 4 Fr.T10.1~
10.3. Fr.T10.1 (458 mg) £ Sephadex LH-20 ¥ & iif
(H ) #4740 &5, 3 3 5 i 4> Fr.T10.1.1~10.1.5.
Fr.T10.1.5 (228 mg) £ -1l & HPLC (H E¥-7K, 25:75)
5 34k A% 14 (109 mg, t, = 17.4min). Fr.T11 (2.5 g)
F F Sephadex LH-20 A% 4 3 (FH %) #4740 %, 153 8
A4 FrT11.1~11.8. Fr.T11.6 (66 mg) 20 i 2 i %
HPLC (H [-7K, 24:76) 13 21L& 15 (23.3 mg, t, =
28.7 min). Fr.T12 (3.7 g) #I F Sephadex LH-20 £ 3
() AT 5, 539N/ Fr.T12.1~12.9. Fr.T12.4
(404 mg) FH s FH AR e A €8 15 1R AT 43 25, LA 30% i i
FTUemE, 1381 10N/ Fr.T12.4.1~12.4.10, Fr.T12.4.3
(98 mg) &3+ # HPLC (FEE-K, 15:85) 1531 547 19
(6.1 mg, t, = 7.8 min); Fr.T12.6 (125 mg) #|Jf] Sephadex
LH-20 A 41 (FFBE) 2E47 70 55, 19 214654 2 (14 mg);
Fr. T12.7 (95 mg) #| Fi] Sephadex LH-20 & i (H )
HAT 8, R A 11 (9 mg). Fr.T13 (1.9 g) &it
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H A (PR J5 15 20 A& Wi B i1 (109.6 mg);
Fr.T13 R 22 2K i 45 HPLC (Z.Ji5-0.1% F R K, 19:
81) 5 34k &4 6 (35.0 mg).7 (58.9 mg).8 (21.0 mg).
Fr. T14 (687 mg) £ il % HPLC (FfiE-7K, 48:52) #2
FIL &5 (5.6 mg, t, = 17.5 min) F19 (6.4 mg, t, =
20.4 min). H{ 60% £, [ ¥k i #5647 370 g, & AL &
W DL AU BE- FRE (100 0—0:100) B e i, 2
gk, & 7453 214 Fr.S1~S21. Fr.S8 (2.4 g)
I A () 19 204659 10 (156.0 mg), Fl R B
W ik ) £ HPLC (FHE-7K, 15:85) 13 24k &4 20
(3.7mg, t,=11.2 min). Fr.S15 (1.1g) it HPLC
(' iE-7K, 35:65) 14 E4LA54 16 (2.7 mg, t, = 23.3 min).
17 (8.9 mg, t; = 31.6 min).18 (3.1 mg, t, = 34.8 min).

2 HEHEE

HEWL wAkK (FE), [o]y -39.8 (c 0.16,
MeOH); UV(MeOH) /., 210, 285, 326 nm; HR-ESI-
MS [M+H]" m/z = 785.251 6 (it 514 785.250 4), 4> T
K C,.H,,0,- "H NMR (600 MHz, CD,OD) f1°C NMR
(150 MHz, CD,0D) % ## L% 1.

wEM2 At ERH K, [0]5 -22.8 (c 0.25,
MeOH); UV(MeOH) /__: 215, 285 nm; HR-ESI-MS
[M+Na]* m/z = 219.062 6 (it 5 f& 219.063 3), 4 T =\
C,,H,0,. 'H NMR (600 MHz, CD,0D) £iI*C NMR
(150 MHz, CD,0D) ##% L% 1.

EM3 REEK K (F ), ESI-MS m/z: 331.1
[M+H]", 4 73 C,H,,0,. 'H NMR (600 MHz, CD,0OD)
.. 6.77 (1H, d, J = 2.1 Hz, H-2"),6.68 (1H, d, J = 8.2 Hz,
H-5'), 6.63 (1H, dd, J = 2.1, 8.2 Hz, H-6'), 5.93 (1H, d,
J=2.0 Hz, H-8),5.90 (1H, d, J = 2.0 Hz, H-6), 5.18 (1H,
dd, J = 12.8, 3.4 Hz, H-62), 3.90 (3H, s, OCH.-7), 3.86
(3H,'s, OCH,-3'), 3.80 (3H, s, OCH.-4"), 3.22 (1H, dd, J =
16.8, 12.6 Hz, H-3a), 3.05 (1H, dd, J =16.8, 3.4 Hz, H-
3b). DA b xof BESCHRE, % i &) 3 B-FR 53
41 7- = F A B A

ka4 =ataLEEm K (FE), ESI-MS m/z:
273.1 [M+H]", 4> ¥ C;H,,0,c 'H NMR (600 MHz,
CD,0D) 6,: 7.30 (2H, d, J = 8.3 Hz, H-2',6"), 6.81 (2H,
d, J = 8.3 Hz, H-3',5'), 5.89 (1H, br s, H-6), 5.88 (1H,
br s, H-8), 5.31 (1H, dd, J = 13.0, 2.5 Hz, H-2), 3.09
(1H, dd, J = 17.0, 13.0 Hz, H-3a), 2.67 (1H, dd, J = 17.0,
2.5 Hz, H-3b). LA 3 BOCRt, St & ah
TR 2R

k&5 FHeTLEEm AR (HEE), ESI-MS m/z:
449.1 [M+H]", 4 T C,,H,,0,,- "H NMR (600 MHz,
CD,0D) 6, 6.88 (1H, d, J = 1.9 Hz, H-2'), 6.76 (1H, dd,

J =8.1, 1.9 Hz, H-6'), 6.70 (1H, d, J = 8.1 Hz, H-5'),
6.67 (1H, d, J = 2.1 Hz, H-8), 6.29 (1H, d, J = 2.1 Hz, H-
6), 5.28 (1H, brs, H-1"), 1.23 (3H, d, J = 6.2 Hz, H-6");
*C NMR (150 MHz, CD,0OD) d,: 149.5 (C-2), 137.8 (C-
3), 177.4 (C-4), 161.4 (C-5), 101.2 (C-6), 162.9 (C-7),
95.7 (C-8), 157.5 (C-9), 105.8 (C-10), 123.0 (C-1'),
116.7 (C-2'), 146.3 (C-3'), 149.2 (C-4'), 116.6 (C-5'),
121.4 (C-6'), 100.4 (C-1"), 71. 6 (C-2"), 72.0 (C-3"),
72.7 (C-4"), 71.0 (C-5"), 17.9 (C-6"). LA I %df o} fE ¢
BRUS, %55 A4 5 it 2 3R 7-0-a-L-FRZEHE 1T

a6 Keptaky K (F ), ESI-MS m/z: 451.3
[M+H]", 47+ C,H,,0,,- *HNMR (600 MHz, CD,0D)
J,: 6.98 (1H, s, H-2"), 6.81 (2H, s, H-5',6"), 5.91 (1H, br s,
H-8), 5.88 (1H, br s, H-6), 5.16 (1H, br s, H-1"), 4.96
(1H, d, J =11.4 Hz, H-2), 4.63 (1H, d, J = 11.4 Hz, H-3),
4.03 (1H, br s, H-2"), 3.40 (1H, dd, J = 2.9, 9.5 Hz, H-
3"),3.20 (1H, t, J = 9.5 Hz, H-4"), 2.28 (1H, dg, J = 6.2,
9.5 Hz, H-5"), 0.90 (1H, d, J = 6.2 Hz, H-6"); *C NMR
(150 MHz, CD,0OD) 4,: 83.7 (C-2), 77.0 (C-3), 197.7 (C-
4), 165.5 (C-5), 97.6 (C-6), 168.8 (C-7), 96.4 (C-8),
164.3 (C-9), 102.9 (C-10), 130.1 (C-1'), 116.4 (C-2"),
146.6 (C-3'), 147.5 (C-4'), 115.6 (C-5'), 121.1 (C-6'),
102.1 (C-1"), 72.0 (C-2"), 72.0 (C-3"), 73.5 (C-4"), 70.4
(C-5"), 18.0 (C-6"). LA I 4 x B SC k™™, %5 e b &
W16 T R I

a7 RS KR (), ESI-MS m/z: 451.3
[M+H]*, 4T3 C,H,,0,,- "H NMR (600 MHz, CD,0D)
.. 6.98 (1H, s, H-2"), 6.85 (1H, dd, J =1.6, 8.2 Hz, H-
6'), 6.83 (1H, dd, J = 1.6, 8.2 Hz, H-5"), 5.93 (1H, br s,
H-6), 5.90 (1H, br s, H-8), 5.33 (1H, br s, H-2), 4.23
(1H, br s, H-3), 4.05 (1H, br s, H-1"), 3.70 (1H, d, J =
9.6 Hz, H-3"), 3.51 (1H, br s, H-2"), 3.33 (1H, overlap,
H-4"), 3.30 (1H, overlap, H-5"), 0.92 (1H, d, J = 6.2 Hz,
H-6"); *C NMR (150 MHz, CD,OD) 4, 82.3 (C-2),
78.4 (C-3), 193.9 (C-4), 166.1 (C-5), 97.4 (C-6), 168.8
(C-7), 96.2 (C-8), 164.5 (C-9), 102.6 (C-10), 128.6 (C-
1), 116.3 (C-2'), 146.4 (C-3'), 146.8 (C-4'), 115.3 (C-5"),
119.6 (C-6'), 102.2 (C-1"), 71.6 (C-2"), 72.1 (C-3"),
73.8 (C-4"), 70.6 (C-5"), 17.6 (C-6"). LA I ¥tdi % 1
BRI, ST AW T B VR R IE T

keams [tk K (HEE), ESI-MS m/z: 451.3
[M+H]", 73T C,H,,0,,- *H NMR (600 MHz, CD,0D)
d,: 6.94 (1H, s, H-2'), 6.83 (1H, d, J = 7.9 Hz, H-5),
6.80 (1H, d, J = 7.9 Hz, H-6"), 5.98 (1H, br s, H-6), 5.92
(1H, brs, H-8), 5.42 (1H, br s, H-2), 4.96 (1H, br s, H-1"),
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4.18 (1H, br s, H-3), 3.67 (1H, br s, H-2"), 3.52 (1H, m,
H-3"), 3.20 (1H, t, J = 9.5 Hz, H-4"), 2.46 (1H, m, H-
5), 0.93 (1H, d, J = 6.2 Hz, H-6"); *C NMR (150 MHz,
CD,OD) J.: 82.2 (C-2), 75.7 (C-3), 194.4 (C-4), 166.3
(C-5), 97.5 (C-6), 168.9 (C-7), 96.3 (C-8), 164.6 (C-9),
101.9 (C-10), 128.8 (C-1'), 116.4 (C-2'), 146.5 (C-3'),
146.8 (C-4'), 115.3 (C-5'), 119.5 (C-6'), 100.3 (C-1"),
72.1 (C-2"), 72.2 (C-3"), 73.4 (C-4"), 70.5 (C-5"), 17.9
(C-6")o LA L Zdi it B SR, %5 1 &4 8 28 S5 T
SRE

a9 WAEkKAK (FE), ESI-MS m/z: 450.1
[M+H], 47 C,H,,0,,- 'HNMR (600 MHz, CD,0D)
d,: 6.95 (1H, br s, H-2), 6.83 (1H, d, J = 8.1 Hz, H-5'),
6.79 (1H, d, J = 8.1 Hz, H-6'), 6.21 (1H, br s, H-8), 6.20
(1H, br s, H-6), 5.98 (1H, d, J = 7.4 Hz, H-1"), 5.30 (1H,
dd, J=13.2,3.0 Hz, H-2), 3.12 (1H, dd, J = 16.8, 13.2 Hz,
H-3a), 2.82 (1H, dd, J = 16.8, 3.0 Hz, H-3b); *C NMR
(150 MHz, CD,0D) §.: 81.0 (C-2), 44.2 (C-3), 198.9
(C-4), 164.9 (C-5), 98.4 (C-6), 167.2 (C-7), 97.4 (C-8),
164.8 (C-9), 105.2 (C-10), 131.7 (C-1'), 115.2 (C-2"),
146.6 (C-3'), 146.8 (C-4'), 116.7 (C-5'), 119.8 (C-6'),
101.6 (C-1"), 75.0 (C-2"), 78.5 (C-3"), 71.4 (C-4"), 78.1
(C-5"), 62.3 (C-6"). LA I K4 %t B SCiR™, %5 e b &
W) 9 N2 Wy -7-O-p-D-76 & HlE

&0 HEk R (HEE), ESI-MS m/z: 435.4
[M+H]", 4 ¥3.C,H,,0,,. "HNMR (600 MHz, CD,OD)
J,:7.34(2H,d,J=8.4 Hz, H-2,6'),6.85 (2H, d, J = 8.4 Hz,
H-3',5'), 5.97 (1H, s, H-6), 5.90 (1H, s, H-8), 5.49 (1H,
br s, H-2), 4.98 (1H, br s, H-1"), 4.18 (1H, s, H-3), 3.68
(1H, br s, H-2""), 3.44 (1H, dd, J = 3.4, 9.6 Hz, H-3"),
3.21 (1H, t, J = 9.6 Hz, H-4"), 2.42 (1H, m, H-5"), 0.92
(1H, d, J = 6.2 Hz, H-6"); **C NMR (150 MHz, CD,0D)
J.: 82.1 (C-2), 75.4 (C-3), 193.1 (C-4), 164.6 (C-5), 98.9
(C-6), 165.8 (C-7), 96.5 (C-8), 162.0 (C-9), 103.4 (C-
10), 128.1 (C-1'), 129.1 (C-2',6"), 116.3 (C-3',5'), 158.8
(C-4"), 100.0 (C-1"), 73.2 (C-2"), 71.9 (C-3"), 72.0 (C-
4"), 70.3 (C-5"), 17.8 (C-6"). LA_EH# st HE STk, %
TENAE Y 10 N8 K -7-0-0-L- R AHE L

&M 1L O LE MK (FE), ESI-MS m/z:
798.2 [M+H]", % F 3 C,H,,0,,- ‘H NMR (400 MHz,
CD,OD) 4,;: 8.05 (2H, d, J = 8.9 Hz, H-2',6'), 6.89 (2H,
d, J = 8.9 Hz, H-3", 5), 6.38 (1H, d, J = 2.1 Hz, H-6),
6.19 (1H, d, J = 2.1 Hz, H-8), 5.40 (1H, d, J = 7.5 Hz, H-
1"), 4.77 (1H, d, J = 7.0 Hz, H-1""), 450 (1H, d, J = 1.4
Hz, H-1""); *C NMR (100 MHz, CD,OD) J.: 158.7 (C-

2), 134.8 (C-3), 179.4 (C-4), 163.0 (C-5), 100.8 (C-6),
166.0 (C-7), 94.9 (C-8), 158.4 (C-9), 105.2 (C-10),
122.9 (C-1"), 132.4 (C-2',6'), 116.2 (C-3',5'), 161.4 (C-
4'), 100.8 (C-6), 99.9 (C-1"), 82.0 (C-2"), 77.1 (C-3"),
71.4 (C-4"), 74.7 (C-5"), 66.6 (C-6"), 105.7 (C-1""),
73.8 (C-2"), 78.2 (C-3"), 72.1 (C-4"), 76.9 (C-5""),
62.2 (C-6"), 102.1 (C-1""), 69.7 (C-2"""), 71.0 (C-3""),
72.3(C-4""), 68.1 (C-5""), 17.8 (C-6"""), 174.9 (CH,CO),
22.0 (CH,CO). LA b4 B S ki, %e b &4 11
il 25y 3-0-[4"""-O- £, T & - a-L- BR 25 5 - (1—6)] -
[8-D- A e 7 767 % ik - (1—>2)]- 8- D- N e 7 267 B

a2 AFF AT (PR & F b)), ESI-MS
m/z: 143.1 [M+H]", /> 13 C;H,0,- *H NMR (600 MHz,
DMSO-d,) 4,: 8.94 (1H, s, 5-OH), 8.77 (1H, s, 3-OH),
7.94 (1H, s, H-6), 2.22 (3H, s, H-7); *C NMR (150 MHz,
DMSO-d,) d.: 149.1 (C-2), 144.2 (C-3), 168.4 (C-4),
141.1 (C-5), 138.9 (C-6), 14.4 (C-7). LA b %4l % He <
BRES KB B 12 M 5L A .

EWMI3 KA koK (FE), ESI-MS m/z
347.1 [M+H]", % T 3 C,;H,,0,- *H NMR (600 MHz,
CD,0D) 6,,: 6.49 (2H, s, H-2',6'), 4.81 (1H, d, J = 7.4 Hz,
H-1), 3.91 (1H, dd, J = 12.0, 2.2 Hz, H-6b), 3.81 (6H, s,
3',5'-OCH,), 3.70 (3H, s, 4-OCH,), 3.65 (1H, dd, J =
12.0, 6.7 Hz, H-6a), 3.40~3.46 (4H, m, H-2,3,4,5);
“C NMR (150 MHz, CD,OD) 4: 103.2 (C-1), 74.9 (C-
2), 78.0 (C-3), 71.7 (C-4), 78.4 (C-5), 62.7 (C-6), 156.0
(C-1"), 96.0 (C-2'), 154.8 (C-3'), 134.4 (C-4'), 154.8 (C-
5), 96.4 (C-6'), 56.5 (3,5'-OCH,), 61.3 (4'-OCH,). LA
B o R ST REY, % e A 13 0 3,4,5- = F AR AL
K HE-1-O-p-D-FHk e 361 4 BE 7 .

a4 ARk (), ESI-MS m/z: 259.1
[M+H]", 4T3 C,,H,,O.. *HNMR (600 MHz, CD,0D)
5, 9.68 (1H, s, H-10), 7.31 (1H, d, J = 7.6 Hz, H-6),
7.30 (1H, s, H-4), 6.90 (1H, d, J = 7.6 Hz, H-7), 6.85
(1H, s, H-2"), 6.74 (2H, like t, J = 8.0 Hz, H-5',6"), 5.21
(1H, s, H-2); C NMR (150 MHz, CD,0D) d,: 104.8 (C-
2), 115.3 (C-4), 130.8 (C-5), 126.4 (C-6), 116.2 (C-7),
147.2 (C-8), 153.7 (C-9), 193.1 (C-10), 146.6 (C-1'),
114.8 (C-2'), 146.1 (C-3'), 131.0 (C-4'), 115.8 (C-5'),
119.4 (C-6") DA b Zd 5t e SOk, e &9 14 4
2-(3",4'- R AR SE)-1,3- R P AR -5- S

&1 % EH K (HEE), ESI-MS m/z:
453.2 [M+H]", % 7 3 C,.H,,0,. 'H NMR (600 MHz,
CD,0D) 6,;: 6.85 (1H, d, J = 1.8 Hz, H-10), 6.77 (1H, d,
J = 8.0 Hz, H-13), 6.75 (1H, dd, J = 8.0, 1.7 Hz, H-14),
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6.32 (2H, s, H-2',6"), 6.24 (1H, d, J = 1.2 Hz, H-6), 6.18
(1H, d, J = 1.2 Hz, H-4), 4.65 (1H, d, J = 4.5 Hz, H-8),
4.47 (1H, like t, J = 8.1 Hz, H-9a), 4.13 (1H, br s, H-7"),
3.76 (1H, dd, J = 8.4, 4.5 Hz, H-7), 3.73 (2H, s, H-3',5'-
OCH,), 3.54 (1H, t, J = 8.5 Hz, H-9'b), 3.03 (1H, qd, J =
8.1, 1.5 Hz, H-8'); ®C NMR (150 MHz, CD,0OD) 4,
148.6 (C-1), 123.0 (C-2), 156.3 (C-3), 102.8 (C-4), 160.1
(C-5), 103.2 (C-6), 59.8 (C-7), 89.4 (C-8), 135.2 (C-9),
114.5 (C-10), 146.0 (C-11), 146.5 (C-12), 116.3 (C-13),
119.0 (C-14), 137.9 (C-1'), 105.4 (C-2'), 149.1 (C-3"),
134.6 (C-4), 149.1(C-5'), 105.4 (C-6'), 52.1 (C-7'), 56.5
(C-8'), 75.0 (C-9'), 56.6 (3',5'-OCH,). LA b %35 %} & 5T
BRI, %5 4k 44 15 A kompasinol A

kEWM16 kR (HEE), ESI-MS m/z: 419.2
[M+H]", 7373 C,,H,.04- *H NMR (600 MHz, CD,0D)
5, 6.74 (4H, s, H-2,2',6,6"), 4.96 (2H, d, J = 8.1 Hz, H-
7,7'), 3.87 (12H, s, 3,3',5,5'-OCH,), 3.72 (2H, dd, J =
11.2, 2.6 Hz, H-9'), 3.63 (2H, dd, J = 10.9, 4.6 Hz, H-9),
2.32~2.52 (2H, m, H-8,8"); *C NMR (150 MHz, CD,0OD)
Jd.: 134.2 (C-1,1"), 104.8 (C-2,2',6,6"), 149.3 (C-3,3',5,5'),
136.1 (C-4,4"), 84.6 (C-7,7'), 55.1 (C-8,8'), 61.6 (C-9,9"),
56.8 (3,3',5,5’-OCH,). LA EX¥dixt B8 Sk, % tb &
)16 Hyicariol A,.

EMLT Btk R (FEE), ESI-MS m/z: 229.1
[M+H]", 737 C,H,,0,- *H NMR (600 MHz, CD,0D)
3,:7.08(2H,d,J=7.9Hz,H-2',6"),6.62 (2H, d, J=7.9 Hz,
H-3',5'), 6.41 (1H, d, J = 12.2 Hz, H-a), 6.32 (1H, d, J =
12.2 Hz, H-b), 6.21 (2H, br s, H-4 ); *C NMR (150 MHz,
CD,0D) §.: 141.2 (C-1), 108.2 (C-2,6), 159.4 (C-3,5),
102.3 (C-4), 129.2 (C-a,b), 130.9 (C-1'), 131.4 (C-2',6"),
115.8 (C-3',5"), 157.7 (C-4"). LA b %54k 5o e SC ik, %
SEAE ) LT IR 22 P R

EMI8 Bk R (HEE), ESI-MS m/z: 229.1
[M+H]", % 73 C,,H,,0,- *H NMR (600 MHz, CD,0D)
5, 7.34 (2H, d, J = 7.8 Hz, H-2',6'), 6.95 (1H, d, J =
16.3 Hz, H-a), 6.80 (1H, d, J = 16.3 Hz, H-b), 6.76 (2H,
d, J = 7.8 Hz, H-3,5'), 6.45 (2H, br s, H-2,6), 6.16 (1H,
br s, H-4); ®C NMR (150 MHz, CD,0OD) 4,.: 141.3 (C-1),
105.8 (C-2,6), 159.6 (C-3,5), 102.6 (C-4), 127.0 (C-a),
129.4 (C-b), 130.4 (C-1'), 128.8 (C-2',6'), 116.5 (C-3',5)),
158.3 (C-4"). LA 34 xt B SCik™), S e A4 18
AP

HEML9 R OHRBE (FEE), ESI-MS m/z:
143.1 [M+H]*, % T & C,H,0,. 'H NMR (600 MHz,
CD,0D) 6,: 7.96 (1H, s, H-2), 6.50 (1H, s, H-4), 4.41

(2H, s, H-7); *C NMR (150 MHz, CD,0D) 6,: 141.0 (C-
2), 147.4 (C-3), 110.7 (C-4), 170.4 (C-5), 176.9 (C-6),
61.2 (C-7)o LA I %4 X HE SCHR™, S e tb 59 19 R
flufuran.

k&M20 HELERE K (FE), ESI-MS m/z:
127.1 [M+H]", 73 T & CH,0,. 'H NMR (600 MHz,
CD,OD) 4,;: 9.54 (1H, s, H-1), 7.39 (1H, br s, H-3), 6.59
(1H, br s, H-4), 4.61 (2H, s, H-6); *C NMR (150 MHz,
CD,0D) d,.: 163.2 (C-2), 124.9 (C-3), 110.9 (C-4), 153.8
(C-5), 179.7 (C-1), 57.6 (C-6). LA_EHirdhs xof i SC R, %
TEAL ) 20 2 5-5% HY M
3 MRIEMER

ZHRSCHR 75, CA/DS RS W20 P o B8 i 3ok A
—EMEARE, VA BT A R (R S S
BRI © A E 10% fif 2 135 B 75 0 H1 < FE 4
100 pL 2x10° A~ F A4S /) B 5 W 48 i 2, B 100 pl
BT 964LH. @ K24 ha, LI 25 pmol-L™ 1
BL G YA 1 pg-mL [ LPS. B 37 °CH;37 18 h A,
537 0 Griess A F1 B & % 100 pl. 46 4L0E & 5 min.
@ FE570 nm BN, WE G ROSUE, T PAK FE Jyts Ak
P, S A7 28 R N AL AR 2% o 4 A K it 2, I 7
FIHEAL G IC, E .

(= AL E S Ak /L GV &L o CR
REXUA BTHEIN 5 73 15, REHE 25 0 BT 0L 8 A W 1l 5 A R S8
Ky XS SHE M IR AT S B 0P, M EDES S
R A8 D055 A 7 BB AR SO IR IR 2, st sk e e it
FAu R, RPASREE, S 5RHESEE T,

FZERE: A SCAAFAEAE A 2R 01 R
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