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Chemical constituents of Hlicium brevistylum
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Abstract: Objective To isolate and identify the chemical constituents in the ethanol extract from the barks of Illicium brevistylum.
Methods The barks of I. brevistylum were extracted by 80% ethanol then partitioned by system solvents with different polarity. The
ethyl acetate extract was separated on silica gel, Sephadex LH-20, and ODS columns. The isolated compounds were identified by
physicochemical properties and spectral analyses. Results Twelve compounds were isolated and purified from the ethyl acetate
extract of 1. brevistylum and the structures were identified as quercetin 3-O-B-xylopyranoside (1), quercetin (2), dihydro kaempferol
(3), kaempferol (4), wulingzhic acid V (5), catechin (6), 3, 5, 7-trihydroxylchromone-3-O-0-L-arabinopyranoside (7), majucin (8),
anislactone B (9), 7-O-acetylanislactone B (10), dunnianolide C (11), and taxifolin-3-O-B-xylopyranoside (12). Conclusion
Compounds 5 and 7 are obtained from the plants in Illiciaceae for the first time and compounds 1, 6, and 8—11 are firstly isolated from
L brevistylum.
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ABEF (quercetin 3-O-B-xylopyranoside, 1). Hit5z
# (quercetin, 2). & 1L 4% (dihydro kaempferol,
3). thZsWy (kaempferol, 4). TL R AFFR V (wulingzhic
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1] -3-O-a-L- B] 7471 0k Vg 8 1 (3, 5, 7-trihydroxyl-
chromone-3-O-a-L-arabinopyranoside, 7). KXJ\fi %
(majucin, 8). ZF 5 A i§ B (anislactone B, 9). 7-O-
LW HE-FEH NG B (7-O-acetyl-anislactone B, 10).
214t )\ffi % C (dunnianolide C, 11). f£HfEFA % 3-O-
B-D-NLI AMEH (taxifolin-3-O-B-D-xylopyranoside,
12). W& 5. 7 A E RN \SaRHEY 3L A
B 1. 6. 8~11 B E KM%Y T 7y B33
1 UR5RS

Yanaco i {44 sl 5E X ;  Varian Cary 100 4£7k
HiE{%; Bruker Vector 22 £L4MEIEHY; Varian Mat—
212 JFiEY%, Q-Tof Micro (ESI-MS) JFii%{%; Bruker
AC—600P RIS EARAL; (AL (100~200. 200~
300 H), MHEVLAREMIT A A FIE ;s IEARERAR
TLC HSGFysy, MHETLARERSTT AT A= RAH
il it RPyg, Merck 22w 2E 77,

FEah AP ST R, S5 TR R
2y 27 T S 0N O R BB 5 )\ R\ S
Hlicium Linn. 54T )\ Hlicium brevistylum A.
C. Smith iy B, SFEUEFRAS (1S20111025) fFiT
W R R R A B S AR A R
2 ERS5SE

RIEE )\ T T B 2584 10 kg, FaiE)E H 80%
LR 80 ClalAHEE 3 ¥k, HEK 30 min, 2K
WA IE, WIRAR S AR 2.76 kgo IN/KAL &V,
AT BEIR OWE. 1E T E OKMRTD 25,
[P AS TR AT 4 ADAEIUEAL . Forb, A e
{7 528.2 g, 133 (LU NEIAAHXT 28 ) 4y 5.28%:;
WHPR CBEHSAL 1040 g, 13554 10.4%; 1E T REHER AL
978.5 g, 9% N 9.78%. FHUG W H R /K E 1
B, 135N 3.05%. HUSHIR LG AT 400 g, DLREIR
LTS W R S, S o, DUA
7l LA ) — S0 bE-FR I (40 0 1—5 1 1) BAKAEH
BEVEMRCBEA T BB S DRI, ST FRRAL, 153 8 M
5% (Fr. 1~8). Fr. 1~4 DIZ K E RO,
Sephadex LH-20. ODS AR, H 45 5550 8T
B Sy g2l 13 2059 1(26 mg)2(12 mg) .
3 (20mg). 4 (26 mg). 5 (22 mg). 6 (20 mg)-
7 (22mg). 8 (12mg). 9 (20 mg). 10 (14 mg).
11 (10 mg). 12 (20 mg)-
3 KT

WEY) 1: B OTCE JERY K : ESI-MS m/z: 435.08
[M+H]". "H-NMR (600 MHz, CD;0D) 5: 7.62 (1H,

d, J = 2.4 Hz, H-2'), 7.59 (1H, dd, J = 2.4, 8.4 Hz,
H-6"), 6.87 (1H, d, J = 8.4 Hz, H-5), 6.38 (1H, d, J =
1.8 Hz, H-8), 6.20 (1H, d, J = 1.8 Hz, H-6), 5.18 (1H,
d, J = 7.4 Hz, H-1"), 3.80 (1H, dd, J = 5.4, 11.8 Hz,
H-5"), 3.53 (1H, dt, J = 6.8 Hz, H-2"), 3.52 (1H, dt,
J=5.4,9.6 Hz, H-4"), 3.42 (1H, t, J = 8.8 Hz, H-3"),
3.12 (1H, dd, J = 9.6, 11.8 Hz, H-5"); "*C-NMR (150
MHz, CD;OD) 6: 158.8 (C-2), 135.4 (C-3), 179.3
(C-4), 163.0 (C-5), 100.0 (C-6), 166.3 (C-7), 94.7
(C-8), 158.4 (C-9), 105.5 (C-10), 123.3 (C-1'), 123.0
(C-6'), 117.2 (C-2"), 146.0 (C-3"), 149.8 (C-4"), 115.9
(C-5"), 104.6 (C-1"), 75.3 (C-2"), 77.5 (C-3"), 71.0
(C-4"), 67.2 (C-5"). LA_EXchi 5 Scikafas — 8, #%
St W 1 A 5 -3-0-B-I A RE 1 .

&) 2: K AR; ESI-MS m/z: 303.2 [M+
H]'. 'H-NMR (600 MHz, CD;OD) &: 12.6 (I1H,
5-OH), 7.68 (1H, d, J = 2.4 Hz, H-2'), 7.55 (1H, dd,
J =124, 8.4 Hz, H-6), 6.89 (1H, d, J = 8.4 Hz, H-5),
6.41 (1H, d, J= 1.8 Hz, H-8), 6.19 (1H, d, J= 1.8 Hz,
H-6); “C-NMR (150 MHz, CD;OD) 6: 146.8 (C-2),
135.7 (C-3), 175.7 (C-4), 160.6 (C-5), 98.2 (C-6),
163.7 (C-7), 93.3 (C-8), 156.2 (C-9), 103.1 (C-10),
122.0 (C-1'), 115.0 (C-2"), 145.0 (C-3), 147.7 (C-4),
115.7 (C-5"), 120.0 (C-6"). LA ¥t 5 Sk i S A
— 5, WA 2 i .

WEW) 3: FEOILE TR A ESI-MS m/z: 289.0
[M+H]". 'H-NMR (600 MHz, CD;0OD) &: 7.35 (2H,
d, J = 8.4 Hz, H-6, 7), 6.83 (2H, dd, J = 1.8, 8.4 Hz,
H-2', 6'), 7.03 (2H, dd, J = 1.8, 8.4 Hz, H-3', 5"), 4.98
(1H, d, J = 11.4 Hz, H-2), 4.54 (1H, d, J = 11.4 Hz,
H-3); “C-NMR (150 MHz, CD;OD) 6: 84.9 (C-2),
73.6 (C-3), 198.4 (C-4), 165.3 (C-5), 96.1 (C-6), 168.7
(C-7), 96.3 (C-8), 164.5 (C-9), 101.8 (C-10), 129.3 (C-
1), 130.3 (C-2"), 116.2 (C-3"), 159.2 (C-4'), 116.2 (C-5'),
1304 (C-6'). LA ¥ 5 e e A —s0, Wk
SEALE 3 o LA

A 4: AR K ; ESI-MS m/z: 287 [M+H]
'H-NMR (600 MHz, CD;0OD) &: 8.03 (2H, d, J = 8.4
Hz, H-2', 6'), 6.91 (2H, d, J = 8.4 Hz, H-3', 5'), 6.44
(1H, d, J = 8.4 Hz, H-8), 6.19 (1H, d, J = 8.4 Hz,
H-6); "“C-NMR (150 MHz, CD;0D) 6: 157.0 (C-2),
133.0 (C-3), 177.1 (C-4), 160.9 (C-5), 98.7 (C-6),
165.5 (C-7), 93.8 (C-8), 156.4 (C-9), 104.0 (C-10),
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120.0 (C-1"), 130.2 (C-2"), 115.6 (C-3'), 160.0 (C-4"),
115.8 (c 5", 130.2 (C-6")o LAl 55 SOk Fe A
— 3, MRS 4 LA

%A% 5: HEM A, ESI-MS m/z: 353.040 6
[M+H]". 'H-NMR (600 MHz, CD;OD) §: 3.47 (2H,
t,J=7.2Hz, H-1),3.22 (2H, m, H-2), 2.12 (1H, d, J =
7.2 Hz, H-3), 1.62 (1H, m, H-5), 3.72 (1H, dd, J =
14.4, 2.4 Hz, H-6), 5.32 (1H, t, J= 7.2 Hz, H-7), 2.08
(1H, m, H-9), 2.79 (2H, m, H-11a, 11b), 1.63 (2H, t,
J=17.6 Hz, H-12a, 12b), 1.37 (2H, s, H-14), 0.93 (3H,
s, H-15), 1.26 (3H, s, H-16), 0.77 (3H, s, H-17), 1.92
(2H, m, H-18), 1.78 (2H, m, H-19); “C-NMR (150
MHz, CD;0D) &: 40.2 (C-1), 19.0 (C-2), 38.4 (C-3),
47.3 (C-4), 46.4 (C-5), 26.3 (C-6), 122.2 (C-7), 137.1
(C-8), 53.9 (C-9), 36.1 (C-10), 20.8 (C-11), 33.4
(C-12), 38.3 (C-13), 44.4 (C-14), 81.9 (C-15), 63.5
(C-16), 18.5 (C-17), 17.9 (C-19), 182.6 (C-18), 15.7
(C-20). L F%dhs b5 ek s A — 5™, ko
AW 5 A TLRIRR V.

&Y 6: LEOEPIRGE W CFEE), mp 254~256
"C, ESI-MS m/z: 291.4 [M+H]". '"H-NMR (600 MHz,
CD;0D) 6: 6.84 (1H, d, J= 1.8 Hz, H-2"), 6.77 (1H, d,
J = 8.0 Hz, H-5"), 6.72 (1H, dd, J = 12.6, 8.0 Hz,
H-6'), 5.93 (1H, d, J = 1.8 Hz, H-6), 5.86 (1H, d, J =
1.8 Hz, H-8), 4.57 (1H, d, J = 7.2 Hz, H-2), 3.98 (1H,
dd, J = 5.8, 8.4 Hz, H-3), 2.85 (1H, dd, J = 16.8, 5.4
Hz, H-4a), 2.51 (1H, dd, J = 16.8, 8.4 Hz, H-4b);
BC-NMR (150 MHz, CD;OD) &: 82.8 (C-2), 68.8
(C-3), 28.5 (C-4), 157.8 (C-5), 96.3 (C-6), 157.5
(C-7), 95.5 (C-8), 156.9 (C-9), 100.8 (C-10), 132.2
(C-1'), 115.3 (C-2), 146.2 (C-3"), 146.2 (C-4'), 120.0
(C-5"), 116.1 (C-6"). LA _LEi# 5 SCHRIRIE A —
U, MRS 6 LK.

%A% 7: SRR S CFREE , EST-MS m/z: 327.07
[M+H]". '"H-NMR (600 MHz, DMSO-d,) J: 12.46
(1H, s, 5-OH), 10.89 (1H, s, 7-OH), 8.26 (1H, s, H-2),
6.21 (1H, d, J= 2.4 Hz, H-6), 6.36 (1H, d, J= 2.4 Hz,
H-8), 4.83 (1H, d, J = 7.2 Hz, H-1"), 3.22 (1H, m,
H-2'), 3.19 (1H, m, H-3'), 3.34 (1H, m, H-4"), 3.16
(1H, m, H-5'b), 3.75 (1H, dd, J = 5.4 Hz, H-5"a), 5.09
(1H, d, J = 3.0 Hz, 5-OH), 5.33 (1H, d, J = 3.0 Hz,
2-OH), 5.03 (1H, d, J = 4.2 Hz, 3-OH); "“C-NMR
(150 MHz, DMSO-dy) 6: 146.8 (C-2), 138.7 (C-3),

176.5 (C-4), 161.5 (C-5), 98.8 (C-6), 164.3 (C-7), 93.7
(C-8), 157.1 (C-9), 104.6 (C-10), 101.9 (C-1'), 73.0
(C-2"), 75.9 (C-3"), 69.2 (C-4"), 65.7 (C-5"). LA FHiE 5
SctpE A, WA T A 3, 5, 7
2 €8 - 3- O-01-L -0 H7 A7 EE B

A1) 8: E@%ﬁ*ﬂﬁ%ﬂl( FIZ ), ESI-MS m/z:
329.12 [M+H]". 'H-NMR (600 MHz, CD;OD) §:
1.69 (1H, m, H-1), 2.63 (1H, dt, J = 12.0, 5.4 Hz,
H-2a), 1.97 (1H, dd, J = 12.0, 9.6 Hz, H-2b), 4.47
(1H, dd, J = 9.6, 4.8 Hz, H-3), 4.53 (1H, dd, J = 3.6,
2.4 Hz, H-7), 2.57 (1H, dd, J = 14.4, 2.4 Hz, H-8a),
1.95 (1H, dd, J = 14.4, 3.6 Hz, H-8b), 4.25 (1H, s,
H-10), 1.38 (3H, s, H-13), 4.01 (1H, d, J = 12.0 Hz,
H-14a), 4.34 (1H, d, J = 12.0 Hz, H-14b), 0.98 (3H, d,
J =172 Hz, H-15); “C-NMR (150 MHz, CD;0D) §:
38.5 (C-1), 42.5 (C-2), 73.3 (C-3), 83.2 (C-4), 47.9
(C-5), 80.1 (C-6), 81.1 (C-7), 27.2 (C-8), 51.9 (C-9),
70.8 (C-10), 176.1 (C-11), 178.4 (C-12), 20.4 (C-13),
73.2 (C—14) 13.9 (C-15). LA_E%0d 5 ek FE A
— M, HUSEA Y 8 K\ .

WA 9: Jotk it (FHlE), mp 273~275 C,
ESI-MS m/z: 297.13 [M~+H] . '"H-NMR (600 MHz,
DMSO-dg) d: 6.28 (1H, d, J = 7.2 Hz, 7-OH), 5.12
(1H, s, 4-OH), 4.27 (1H, d, J = 8.4 Hz, H-14a), 3.80
(1H, d, J = 8.4 Hz, H-14b), 3.82 (1H, d, J = 7.2 Hz,
H-7), 2.80 (1H, d, J = 16.2 Hz, H-10a), 2.74 (1H, d,
J=16.2 Hz, H-10b), 2.06 (1H, m, H-2a), 1.96 (1H, m,
H-3a), 1.86 (1H, m, H-2b), 1.60 (1H, m, H-3b), 1.48
(3H, s, H-15), 0.98 (3H, s, H-13), 0.98 (3H, s, H-8);
BC-NMR (150 MHz, DMSO-d) 6: 96.6 (C-1), 37.9
(C-2), 35.7 (C-3), 90.8 (C-4), 56.9 (C-5), 61.9 (C-6),
82.1 (C-7), 15.1 (C-8), 67.9 (C-9), 37.0 (C-10), 175.2
(C-11), 179.0 (C-12), 18.2 (C-13), 73.8 (C-14), 20.9
(C-15)o VL ¥t 5 Sk s A — 80, s e
G 9 AFEFLANE B.

&Y 10 ot R AR (BEER SR, mp
188 ~190 °‘C, ESI-MS m/z 339.13 [M+H] .
'H-NMR (600 MHz, CD;0D) &: 5.29 (1H, H-7), 4.42
(1H, d, J = 9.0 Hz, H-14a), 3.93 (1H, d, J = 9.0 Hz,
H-14b), 3.03 (1H, d, J = 16.2 Hz, H-10a), 3.01 (1H, d,
J=16.2 Hz, H-10b), 2.29 (1H, m, H-2a), 2.12 (1H, m,
H-3a), 2.00 (1H, m, H-2b), 1.78 (1H, m, H-3b), 2.02
(3H, s, -COCH;), 1.35 (1H, s, H-15), 1.19 (1H, s,
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H-8), 1.11 (1H, s, H-13); “C-NMR (150 MHz, CD;0D)
5. 97.8 (C-1), 39.4 (C-2), 36.9 (C-3), 92.3 (C-4), 57.8
(C-5), 61.3 (C-6), 83.8 (C-7), 16.3 (C-8), 68.0 (C-9), 38.3
(C-10), 1769 (C-11), 179.7 (C-12), 18.5 (C-13), 75.7
(C-14), 21.3 (C-15), 170.1 (-COCHs), 21.2 (-COCHs).
DAt 5 SCiriE A M, s et 10
H 7-0- LB ARG E R N E Bo

G 11: LtasHIRES i (R, HR-ESI-MS
m/z: 387.180 [M+H] . '"H-NMR (600 MHz, CD;0D)
8: 1.01 (3H, s, H-13), 1.02 (3H, d, J = 7.0 Hz, H-15),
1.04 (3H, d, J = 7.0 Hz, H-12), 1.90 (1H, d, J = 7.0
Hz, H-6), 1.84 (1H, d, J = 14.4 Hz, H-8a), 2.29 (1H,
m, H-1), 2.31 (1H, dd, J = 15.6, 4.5 Hz, H-3a), 2.36
(1H, d, J = 14.4 Hz, H-8b), 2.42 (1H, d, J = 15.6 Hz,
H-3b), 2.85 (1H, d, J = 18.4 Hz, H-10b), 2.99 (1H, d,
J=18.6 Hz, H-10a), 3.68 (1H, d, J = 9.6 Hz, H-14b),
3.80 (1H, d, J = 9.6 Hz, H-14a), 5.46 (1H, t, J = 4.0
Hz, H-2), 7.45 (1H, t, J = 7.2 Hz, H-4"), 7.45 (1H, t,
J =172 Hz, H-6), 7.55 (1H, t, J = 7.8 Hz, H-5"), 7.99
(1H, d, J = 7.8 Hz, H-3'), 7.98 (1H, d, J = 7.8 Hz,
H-7); “C-NMR (150 MHz, CD;OD) §: 52.2 (C-1),
77.3 (C-2), 39.9 (C-3), 100.2 (C-4), 49.9 (C-5), 42.7
(C-6), 105.5 (C-7), 52.0 (C-8), 483 (C-9), 39.0
(C-10), 176.8 (C-11), 6.8 (C-12), 12.6 (C-13), 69.8
(C-14), 8.4 (C-15), 165.7 (C-1'), 129.1 (C-2'), 128.9
(C-3"), 127.7 (C-4"), 132.5 C-5'), 127.7 (C-6'), 128.9
(C-7"o VA_FXetia 55 SRR 2 A — 5, ek iz fh
G 1 /A TE)\ A C

tEY 12 wEsHIREE CFED, mp 190~
195 °C, API-MS m/z: 437.1 [M+H]". "H-NMR (600
MHz, CD;OD) 6: 2.91 (1H, m, H-4"), 3.08 (2H, dd,
J=6.0, 2.4 Hz, H-5"a, 5"b), 3.35 (1H, m, H-3"), 3.72
(1H, d, J = 6.0 Hz, H-1"), 3.79 (1H, m, H-2"), 4.60
(1H, d, J = 10.8 Hz, H-3), 5.06 (1H, d, J = 2.4 Hz,
H-2a), 5.75 (1H, d, J = 2.4 Hz, H-6), 5.77 (1H, d, J =
2.4 Hz, H-8), 6.65 (2H, m, H-5', 6), 6.80 (1H, d, J =
2.0 Hz, H-2); ""C-NMR (150 MHz, CD;0D) 6: 83.6
(C-2), 75.7 (C-3), 1954 (C-4), 165.5 (C-5), 96.5
(C-6), 169.5 (C-7), 97.5 (C-8), 164.1 (C-9) 102.4
(C-10), 129.0 (C-I'), 115.6 (C-2"), 146.5 (C-3"), 147.3
(C-4), 116.2 (C-5"), 120.8 (C-6'), 103.0 (C-1"), 73.4
(C-2"), 77.4 (C-3"), 70.8 (C-4"), 65.9 (C-5"). LA L%k

5 scmE A S0, R 12 i

JHERA 3-3-0-B-D-NEI A 1T o
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