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Abstract: Objective To investigate the chemical constituents of /llicium micranthum. Methods The extract from the twigs and
leaves of I. micranthum was extracted with EtOAc and the H,O fraction was isolated by various chromatographic methods. The
isolated compounds were identified by spectroscopic analyses. Results One new compound and nine known compounds were
isolated and identified as micranthumoside (1), 7-p-D-glucosyl pseudomajucin (2), 4, 7, 9-trihydroxy-3, 3’-dimethoxy-8-O-4'-
neolignan-9-0-a-L-rhamnopyranoside (3), icariside E3 (4), isolariciresinol-3a-O-B-D-glucopyranoside (5), rutin (6), myricetin-3-O-a-
L-rhamnoside (7), kaempferol-3-O-o-L-rthamnopyranosyl-(1—6)-3-D-glucopyranoside (8), kaempferol-8-C-o-L-rhamnopyranosyl-(1—2)-
B-D-glucopyranoside (9), and shikimic acid (10). Conclusion Compound 1 is a new nor-seco-prezizaane sesquiterpene first isolated
from the plants in /l//licium L. Compounds 2 —6 are isolated from /. micranthum for the first time.
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domajucin (2). 4,7, 9-trihydroxy-3, 3'-dimethoxy-8-
0-4'-neolignan-9-0-a-L-rhamnopyranoside ( 3 )
icariside E3 (4). isolariciresinol-3a-O-B-D-gluco-
pyranoside(5). f ] (rutin, 6) M HEH 7 25-3-0-a-L-
FZEBEET (myricetin-3-0-o-L-rhamnoside, 7). 114%
15y -3-O-a-L- M IR B 2 4 2 -(1—6)-B-D- Lk I 4 %6 4%
1 [kaempferol-3-O-o-L-rhamnopyranosyl-(1—6)-B-D-
glucopyranoside, 8]+ LLZ%)-8-C-au-L-MEMR il 44 k-
(1-2)-B-D- Wt W % % B & [kaempferol-8-C-a-L-
rhamnopyranosyl-(1—2)-B-D-glucopyranoside, 9]. ¥
B[R (shikimic acid, 10).
1 XFE5HH

SEPA—300 Jig>t{% ( H 4 Horiba 22 ] ); Bio-Rad
FTS—135 ZL4MGEIEY, Am—400 MHz &R 3LHR1%
A DRX—500 MHz #3934 A s 1= Bruker 2%
w4277 5 Auto Spec—3000 7 i 43 ( JE[E Micromass
D W R BCRIAT (i i 3 A S
T.J; Sephadex LH-20 y Pharmacia /A &)/ it o

FEAL T 2003 4F 9 AREE T SCIhX,
o R e B AR AT 5T T 2580 SCE 9 D 5 Dy 7
16)\S Hlicium micranthum Dunn, FrAIAE BT
UK 27 2 T B 5 AR A 2 0 i s SR =5
2 RRSSE

TR NG\ AR 3.5 kg, BRE, I 75%4
BB GEI, SRIBURIR s e4s, &I%T 5 LK,
FFELLA, BEBRDTIE RS, SR 0 A ek . IR
CBRAEL, AKAHE AL AR, 225 30%. 50%.
70% HREGEML, £330 1> 74 g By 24 g 1T
oy 14 go 3N AREAEN . RAHFEFIBERAE A
W e, T2 B B4k &) 2(1.07 g).8(120 mg),
ML H B2k 1 (10 mg). 7 (40 mg). 10
(4.60 ), MWL T3 B 2ILAY) 3 (15mg). 4 (40
mg). 5 (14mg). 6 (214mg). 9 (120 mg).
3 HMETE

a1 AEBAE, [op —33.9 (¢ 0.089,
MeOH). FAB-MS W.7x 1 MNES T8 7l m/z 429
[M—H], HR-ESI-MS il m/z 429.176 2 [M—H]"
(VH5AE 429.176 0), e H o1 34 CooHzgO010, A
YR 6. 2GR R b 59 1 S ATERHE(3 412
em ), 1 MEEHREE (1724 em™). 454 DEPT. 'H-'H
COSY. HMQC. HMBC (K 1) #%} '"H-NMR A
PC-NMR {5 5 #4718 . '"H-NMR (400 MHz,
CD;0D) 6: 1.70 (1H, m, H-1), 1.83 (2H, m, H-2), 2.40

(2H, m, H-3), 4.63 (1H, d, J = 4.0 Hz, H-7), 2.25 (1H,
dd, J = 4.0, 9.7 Hz, H-8b), 1.87 (1H, d, J = 9.7 Hz,
H-8a), 4.21 (H, s, H-10), 3.67 (1H, d, J = 9.8 Hz,
H-12a), 4.14 (1H, d, J = 9.8 Hz, H-12b), 1.67 (3H, s,
H-13), 1.13 (3H, d, J= 6.1 Hz, H-15), 4.33 (1H, d, J =
7.7 Hz, H-1'), 3.21 (1H, m, H-2"), 3.38 (1H, m, H-3),
3.25 (1H, m, H-4"), 3.23 (1H, m, H-5), 3.85 (1H, d,
J = 9.8 Hz, H-6'a), 3.68 (1H, m, H-6'b); "*C-NMR
(100 MHz, CD;0D) ¢: 45.6 (C-1), 32.6 (C-2), 29.2
(C-3), 146.4 (C-4), 125.2 (C-5), 75.6 (C-6), 80.1
(C-7), 31.2 (C-8), 48.3 (C-9), 74.3 (C-10), 177.5
(C-11), 73.5 (C-12), 13.5 (C-13), 13.6 (C-15), 105.0
(C-1'), 752 (C-2'), 77.8 (C-3"), 71.6 (C-4'), 78.0
(C-5"), 62.7 (C-6"). 'H-H1 PC-NMR i &R 1 M
I HE T 0w 4.33 (1H, d, J = 7.7 Hz) N ) i J
W oc 105.0, ViIALL G 1 T BEIIIAE
g HMQC-TOCSY HHAT THiN; HHumkE i+ on
4.33 IHah, MKk 6 MAE 5 dc 105.0 (C-1'). 75.2
(C-2").77.8 (C-3").71.6 (C-4).78.0 (C-5").62.7 (C-6")
X, T 1 ANEATREL . BC-NMR % %A 20
MfE5, BRBER 6 NMkfES, FR 14 MrESE
T TG 5 M/INME S 43 B F ) neomajucin A1 L,
Fob T 1V ABERIES S 5 oc 174.8 J 1 NS
55 0c842, £27T 2 MEKIES dc 1464, 125.2,
HAF oS 5 ML neomajucin 2> 14>, R
FRARAHALL o HCHED 7T 7] BE /& neomajucin S [1 BTk
149, HMBC i oy 4.63 (H-7) SE&HIE oc
177.5 (C-11) #H%, WM cHA 5 neomajucin AH
[ 6-11, 7 WERFR G5 o S50 HIE (6¢73.5) 11 2
AT oy 3.67, 4.14 5 C-6 5 HMBC #2%, #ifisg 1%
WSS C-6 1, HJEA C-12; 1E neomajucin
RN B 1 ANEREREE, ZRIEEA Y 1 Th
W50, (AR A, BIAL S 1 R R IBAS 2 7E C-12
o ¥ on4.21 (H-7) S8tk oc 125.2 (C-5), ¥
Oy 421 (H-10) 548K oc 146.4 (C-4) 5 HMBC #
5, WhE TIEAL T C-4 F1 C-5 200 B T4kt
TERG JEARY) C-5 R C-14 A2yl i, R
T 13 AL AR o 13.6, % LT 0y 1.67 (H-13)
52 Mgt C-4. C-5 # HMBC A5G, HIESE T
X—HWr. tEW 1 o 14 BB BRI
neomajucin EATAEY), K& H KM SEHEY) K
ILIP) seco-prezizaane BUFEAT -k IR . 3 kE o1 o
4.33 5 6c 73.5 (C-12) 45 HMBC #1%, i WL
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FEAE C-12 47 b, bl 55 0T ()R G i 5O R
BEA BRI M e A 18 14-nor-4(5)-ene-12-
iR 1, A

B-D-glucopyranosyl-majucinol,

NEJST

1 L&Y 1 SR EER HMBC X
Fig. 1 Structure and key HMBC correlations

of compound 1

WEY 2: AERAK, CyH3.019, FAB-MS m/z:
445 [M—H]", 283 [M—Glu]". 'H-NMR (400 MHz,
D,0) §: 2.25 (1H, m, H-1), 2.32 (1H, d, J = 14.0 Hz,
H-3a), 2.47 (1H, dd, J = 14.0, 4.1 Hz, H-3b), 2.62
(1H, d, J = 14.1 Hz, H-8a), 2.88 (1H, d, J = 14.1 Hz,
H-8b), 3.16 (1H, d, J = 19.2 Hz, H-10b), 2.91 (1H, d,
J =192 Hz, H-10a), 1.22 (3H, d, J = 7.0 Hz, H-12),
1.23 (3H, s, H-13), 1.18 (3H, d, J = 7.1 Hz, H-15),
494 (1H, d, J = 7.9 Hz, H-1"); "“C-NMR (100 MHz,
D,0) d: 54.8 (C-1), 76.8 (C-2), 42.7 (C-3), 103.3
(C-4), 51.2 (C-5), 44.5 (C-6), 110.7 (C-7), 51.2 (C-8),
49.8 (C-9), 41.2 (C-10), 181.6 (C-11), 8.5 (C-12), 9.6
(C-13), 72.6 (C-14), 13.9 (C-15), 97.8 (C-1'), 73.9
(C-2"), 76.8 (C-3"), 70.8 (C-4"), 74.7 (C-5'), 618
(C-6)e LA L3l $odhs 15 sk — 5, wesse it
&) 2 4y 7-B-D-glucosyl pseudomajucin.

&Y 3: HER A, CyHs011, FAB-MS m/z:
523 [M—H] . 'H-NMR (400 MHz, CD;0D) 6: 7.08
(1H, d, J= 1.8 Hz, H-2), 6.74 (1H, d, J = 8.0 Hz, H-5),
6.89 (1H, dd, J = 8.0, 1.8 Hz, H-6), 5.05 (1H, d, J =
5.1 Hz, H-7), 4.42 (1H, m, H-8), 6.84 (1H, d, J = 1.8
Hz, H-2), 6.90 (1H, d, J = 8.0 Hz, H-5"), (1H, dd, J =
8.0, 1.8 Hz, H-6'), 2.61 (2H, m, H-7"), 1.80 (2H, m,
H-8'), 3.54 (2H, m, H-9"), 4.55 (1H, d, J = 7.6 Hz,
H-1"), 3.82 (3H, s, 3-OCH3), 3.85 (3H, s, 3-OCHs);
PBC-NMR (100 MHz, CD;0D) d: 134.2 (C-1), 111.9
(C-2), 148.7 (C-3), 147.2 (C-4), 115.7 (C-5), 121.0
(C-6), 74.2 (C-7), 86.0 (C-8), 62.2 (C-9), 138.0 (C-1"),

114.2 (C-2'), 151.8 (C-3"), 147.0 (C-4"), 119.6 (C-5"),
122.0 (C-6"), 32.7 (C-7), 32.4 (C-8'), 67.7 (C-9"),
101.7 (C-1"), 72.3 (C-2"), 73.9 (C-3"), 69.8 (C-4"),
72.5 (C-5"), 18.7 (C-6"), 56.5 (-OCHj;), 56.3
(-OCH3). LA bk i Hdin 15 Sckdieds—550, #dse
WEY) 34 4,7, 9-trihydroxy-3, 3'-dimethoxy-8-0-4'-
neolignan-9-0-a-L-rhamnopyranoside.

WwEY) 4: Eié%‘;li Cy¢H3601;, FAB-MS mi/z:
523 [M—H] . 'H-NMR (400 MHz, CD;0D) ¢: 1.84

(2H, m, H-8), 2.66 (2H, m, H-7), 2.73 (1H, m, H-7'a),
3.15 (1H, m, H-7'b), 3.99 (2H, m, H-8'), 3.71 3H, s,
3-OCHj), 3.84 (3H, s, 3-OCHs), 6.74 (1H, s, H-2),
6.73 (1H, s, H-6), 6.58 (1H, s, H-2"), 6.59(1H, d, J =
8.0 Hz, H-5"), 6.49 (1H, d, J = 8.0 Hz, H-6"), 4.64 (1H,
d,J=7.3 Hz, H-1"); >C-NMR (100 MHz, CD-0D) §:
133.3 (C-1), 113.6 (C-2), 153.0 (C-3), 143.5 (C-4),
140.3 (C-5), 122.5 (C-6), 33.1 (C-7), 35.5 (C-8), 62.2
(C-9), 148.3 (C-1'), 113.6 (C-2'), 148.3 (C-3"), 145.2
(C-4), 115.6 (C-5"), 120.3 (C-6"), 39.2 (C-7'), 42.7
(C-8"), 67.0 (C-9'), 105.5 (C-1"), 75.9 (C-2"), 78.0
(C-3"), 71.2 (C-4"), 77.8 (C-5"), 62.4 (C-6"), 56.2
(-OCH3), 56.3 (-OCH3). LA b3 i £ His 55 SOk
U W EAL S 4l icariside B3,

AW 5: Elé?l‘ﬁ?ﬁ Ca6H34011, FAB-MS m/z:
521 [M—H] . "H-NMR (400 MHz, CD;0D) ¢: 1.80
(1H, m, H-2), 1.96 (1H, m, H-3), 3.77 (3H, s,

7-OCHs), 3.80(3H, s, 3'-OCH;), 6.59 (1H, s, H-5),
6.66 (1H, s, H-8), 6.73 (1H, d, J = 7.4 Hz, H-4'), 6.70
(1H, d, J = 7.4 Hz, H-5"), 6.68 (1H, d, J = 1.6 Hz,
H-2'), 4.03 (1H, d, J = 7.7 Hz, H-1"); ">C-NMR (100
MHz, CD;0OD) 6: 33.6 (C-1), 41.1 (C-2), 45.3 (C-3),
49.6 (C-4), 65.5 (C-2a), 70.7 (C-3a), 117.4 (C-5),
123.5 (C-6), 147.3 (C-7), 112.3 (C-8), 129.2 (C-9),
138.7 (C-1"), 113.9 (C-2"), 149.0 (C-3"), 145.2 (C-4"),
116.0 (C-5"), 123.5 (C-6'), 103.8 (C-1"), 749 (C-2"),
78.2 (C-3"), 71.2 (C-4"), 77.8 (C-5"), 62.4 (C-6"),
56.3 (- OCH3) 56.5 (-OCH3). Lh_b ik it 5 STkt
W5, W E S 5 N isolcariciresinol-3a-O-
B-D-glucopyranoside.

AW 6: HOREA, CrHigO160 "C-NMR (100
MHz, DMSO-ds) 6: 156.5 (C-2), 133.3 (C-3), 177.3
(C-4), 161.1 (C-5), 98.6 (C-6), 164.0 (C-7), 93.5
(C-8), 156.5 (C-9), 103.9 (C-10), 121.1 (C-1"), 115.1
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(C-2"), 144.6 (C-3"), 148.3 (C-4"), 116.2 (C-5), 121.5
(C-6"), 101.2 (C-1"), 66.9 (C-6"), 100.6 (c 1), 17.5
(C-6")o VALt 55 cmap g —8"™, ke
a6 HrET .

B T: EEOHA, CrHyp0 3. 'H-NMR (400
MHz, DMSO-ds) J: 6.18 (1H, d, J = 1.3 Hz, H-6),
6.36 (1H, d, J = 1.3 Hz, H-8), 6.88 (2H, s, H-2, 6),
5.19 (1H, s, H-1"); ®C-NMR (100 MHz, DMSO-dy)
156.5 (C-2), 133.4 (C-3), 177.8 (C-4), 161.4 (C-5),
98.8 (C-6), 164.3 (C-7), 93.6 (C-8), 157.5 (C-9), 104.1
(C-10), 119.7 (C-1"), 108.0 (C-2’, 6'), 145.8 (C-3', 5"),
136.5 (C-4"), 102.0 (C-1"), 70.5 (C-2"), 70.6 (C-3"),
71.4 (C-4"), 70.1 (C-5"), 17.6 (C-6")o LL -yl ids
5 chrdE A 0, M A T bt
& #-3-0-a-L- 2R

WEY) 8: KA, CyHz015. 'H-NMR (400
MHz, DMSO-ds) d: 6.40 (1H, s, H-6), 6.20 (1H, s,
H-8), 7.98 (2H, dd, J = 7.0, 2.8 Hz, H-2', 6'), 6.85 (2H,
dd, J=7.0, 2.0 Hz, H-3', 5'), 5.29 (1H, d, J = 7.5 Hz,
H-1"), 5.35 (1H, d, J= 4.0 Hz, H-1""); "*C-NMR (100
MHz, DMSO-ds) d: 157.3 (C-2), 134.0 (C-3), 178.2
(C-4), 162.0 (C-5), 99.6 (C-6), 164.9 (C-7), 94.6
(C-8), 157.7 (C-9), 104.8 (C-10), 121.7 (C-1"), 131.7
(C-2', C-6), 1159 (C-3', 5'), 160.7 (C-4"), 102.1
(C-1"), 75.0 (C-2"), 77.2 (C-3"), 72.6 (C-4"), 76.5
(C-5"), 67.7 (C-6"), 101.6 (C-1""), 70.7 (C-2""), 71.2
(C-3"), 71.4 (C-4""), 69.1 (C-5""), 18.5 (C-6""). LA %%
5ok g — s, MR AY 8 hiligs
3-0-0-L-FHE IR B2 B - (1> 6)-B-D- It I A 25 B 1

AW 9: WEOHA, CrH30014. 'H-NMR (400
MHz, DMSO-dg) d: 6.25 (1H, s, H-3), 6.79 (1H, s,
H-6), 8.05 (2H, d, J = 6.9 Hz, H-2', 6'), 6.89 (2H, d,
J=6.9 Hz, H-3',5"); “C-NMR (100 MHz, DMSO-dc)
5: 164.0 (C-2), 102.5 (C-3), 182.1 (C-4), 161.2 (C-5),
98.3 (C-6), 162.3 (C-7), 104.5 (C-8), 155.8 (C-9),
104.3 (C-10), 121.7 (C-1"), 129.0 (C-2', 6'), 115.9
(C-3", 5"), 160.7 (C-4"), 71.7 (C-1"), 81.8 (C-2"), 75.1
(C-3"), 71.5 (C-4"), 79.9 (C-5"), 61.2 (C-6"), 100.4
(C-1), 70.5 (C-2"), 70.3 (C-3""), 70.7 (C-4""), 68.3
(C-5""), 17.8 (C-6"")o LAy it B 55 SOk IE R A

g e A A 9 Sy 1L 25T -8-C-a- LM R
A (152)-B-D-NHL A A BT o

WEW10: AR, CH00s. 'H-NMR (400

MHz, CD;0OD) &: 6.82 (1H, s, H-2), 4.40 (1H, s, H-3),
4.01 (1H, d, J = 1.7 Hz, H-4), 3.70 (1H, q, J = 4.1 Hz,
H-5), 2.74 (1H, dd, J = 18.2, 4.7 Hz, H-6a), 2.23 (1H,
dd, J = 18.2, 5.6 Hz, H-6b); C-NMR (100 MHz,
CD;0D) &: 131.0 (C-1), 138.6 (C-2), 72.9 (C-3), 68.4
(C-4), 67.4 (C-5), 31.9 (C-6), 170.2 (-COOH). LA F- il
Kot 5 ScikapoE — 2, MR A Y 10 HFEEIR.
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