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3 9) 56.4(3°-OCH,) 56.2 (3-OCH,) 35.5(C-8")
3 1.3 ke 32.6(CT°) - 3
( ~  100:1~5:1) 7S 8R- 47 9 9- 3 3
4 Frl ~4. Frl Cp 8-04"-
(10% ~90% ) 6 Frid ~ 2 sESI-MS m/z 401 M +
Frl-6; Frld ( - Na *;'H-NMR (CD,0D 500 MHz)6:7.03 (1H d
100:1 ~5:1) LH20( ) J=1.7Hz H2) 6.86(1H dd J=1.7 8.1 Hz H-
9(52 mg) 14(12 mg);Frl3 6) 6.85(1H d J=8.1 Hz HS5") 6.82(1H d J =
( —  100:1~5:1) 15 1.8 Hz H2") 6.77(1H d J =8.1 Hz H5) 6.70
Frl 34 ~ Fr1 345 Frl34 ( (IH dd J=1.8 8.1 Hz H6") 4.86(1H d J=5.7
—100:1 ~2:1). C,  (40% ~  Hz HY) 4.32(1H td J=1.8 5.7 Hz H8) 3.88
90% ) 10 (1H dd J =11.9 Hz H9a) 3.83 (3H s 3"-
(11 mg) 11(3.2 mg) 12(9.4 mg) ;Frl-3-8 OCH,) 3.81(3H s 3-O0CH,) 3.79 (1H dd J =
LH20 (). G,  (50% ~90% 3.6 11.9 Hz H9b) 3.58(2H t J=6.5 12.9 Hz
) 5(8.6 mg);F13 H9) 2.63(2H t J=7.5 15.3 Hz HT") 1.80
Co  (10% ~90% ) 11 Fi3—  (2H m H-8");"CNMR(CD,0D 125 MHz)§:151. 8
1~ Fi341 F34 ( - (C37) 148.6(C3) 147.1(C4") 146.9 (C4)
20:1 ~2: 1) LH20( ) 138.0(C4") 134.0(C4) 121.8(C6") 120.9(C-
HPLC 6(8.6 mg);Fr4 Cps 6) 119.5(C5") 115.6(C5) 113.9(C27) 111.7
(10% ~80% ) 6 Frdd ~Frd6 Frd—  (C2) 86.5(C8) 74.0(CF) 62.1(C9" 9) 56.4
1 ( - 50:1-~2:1). (3°-0CH,) 56.2(3-0CH,) 35.5(C=8") 32.6(C-
LH20( ) HPLC 7(5.3 7). 3
mg) 8(4.2 mg) 13(9.3 mg);Fr42 TR 8R- 479 9- 33— 8-0-
( - 30:1~3:1). LH=20( 4-
) HPLC 1(10.2 mg) 3 SESI-MS m/z 443 M +
2 (9.6 mg) 3(2.9 mg) 4(16.3 mg). Na *;'H-NMR(CD,0D 600 MHz)5:6.58(1H s H-
3 2) 6.38(2H s H2 6) 4.30(1H d J=5.4 Hz H-
1 ESIMS m/z 401 M+  7) 3.86(3H s 3-OCH;) 3.73(6H s 3 5-OCH,)

Na *;'HNMR(CD,0D 500 MHz)§:7.01(1H d
J=1.7Hz H2) 6.96(1H d J=8.1 Hz H5")
6.86(2H m H-6 2°) 6.75(1H d J=8.1 Hz H-
5) 6.70(1H dd J=1.8 8.1 Hz H%6") 4.86(1H
d HF) 4.20(1H dd J=4.5 5.2 Hz H8) 3.84
(3H s 3-OCH,;) 3.81(3H s 3-OCH,) 3.69(1H
dd J=5.2 10.0 Hz H9a) 3.55(2H t J =6.5
12.9 Hz H9) 3.42(1H dd J=5.2 10.0 Hz H-
9b) 2.62(2H t J=7.4 15.3 Hz HF") 1.80(2H
m H-8") ;" CNMR (CD,0D 125 MHz)§:151.6(C-
37) 148.8(C3) 147.5(C4") 147.1(C4) 138.1
(C4") 133.7(C4) 122.0(C6") 120.7 (C-6)
119.5(C57) 115.8(C5) 113.8(C27) 111.6(C-
2) 87.6(C8) 74.1(CHF) 62.1(C9H) 61.8(C-

3.59(1H dd J=10.8 4.8 Hz H9°b) 3.50(3H
m H9 97a) 3.35(3H s 5-0CH,) 2.70(1H dd
J=15.0 4.8 Hz H7°b) 2.57(1H dd J =15.0
12.0 Hz H77a) 1.96(1H m HS8) 1.61(1H m
H-8") ;" CNMR (CD,0D 150 MHz) §:149.0 (C3
5) 148.7(C3") 147.7(C57) 139.4(C4) 139.0
(C4") 134.5(C4) 130.2(C4") 126.3(C6")
107.8(C2") 106.8(C2 6) 66.8(CH?) 64.1(C-
9) 60.2(5°-0CH,) 56.8 (3 5-0CH,) 56.6(3-
OCH,) 50.0(C-8) 42.4(CT) 40.9(C-8") 33.7
(CT). 4
polystachyol .

4 ;ESIMS m/z 415 M +

Na *;'HNMR (CD,0D 600 MHz)§:7.02 (1H d
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J=1.2 Hz H2") 6.93(1H d J=1.8 Hz H2)
6.78(1H dd J=1.8 8.4 Hz HS5) 6.77(1H d J=
8.4 Hz H6") 6.74(1H d J=8.4 Hz H6) 6.72
(IHd J=8.4 Hz H5) 5.00(1H s H7) 3.86
(IHd J=7.2 Hz HO9b) 3.84 3.83( 3H s 3
3-0CH;) 3.78 (1H d J =4.8 Hz H9°b) 3.68
(IH d J=7.2 Hz H9a) 3.66(1H d J=4.8 Hz
H97a) 2.95(1H d J=13.8 Hz HF"a) 2.89(1H
d J=13.8 Hz H7'b) ;"CNMR(CD,0D 150 MHz)
5:148.5(C3 3°) 147.1(C4) 146.1(C4") 131.1
(C4) 130.1(C4") 124.0(C6") 121.7(C-6)
115.7(C5) 115.4(C57) 115.3(C27) 112.8(C-
2) 86.1(CT) 82.4(C8) 82.0(C8) 74.7(C-
9) 64.4(C9) 56.3(3 3°-OCH,) 40.1(CT").
56 (-)-

5 ; ESI-MS m/z 315
M-H ~;'HNMR(CDCL, 500 MHz)§:7.23 (1H
s H42) 7.22(1H s H41) 7.15(1H s H-44)
2.91(1H dd J=4.5 17.0 Hz H9b) 2.81(1H m
H-7a) 2.22 ~2.30(2H m H-b 3b) 2.17(1H m
H-6a) 2.04(2H m H-2b 6b) 1.57 ~1.67(1H m
H2a) 1.56(6H s H46 17) 1.43(1H dd J=2.2
Hz HS5) 1.33 ~1.43(1H m Hda) 1.33(3H s
H48) 1.12(3H s H20) 1.03 ~1.12(1H m H-
3a) ;" CNMR (CDCl, 125 MHz) 6:183.8 (CH49)
146.4(CH) 145.8(C43) 135.0(C-8) 125.4(C-
11) 124.8(CH4) 122.0(CH2) 72.4(C45) 52.7
(C5) 43.8(C4) 39.2(C4) 38.3(CH0) 37.2
(C3) 32.1(CF) 31.5(C46 17) 28.6(C48)
23.0(C20) 20.8(C-6) 19.8(C2).
7 angustanoic acid Fo
6 ; ESI-MS m/z 193
M+Na *; "HNMR (CD, OD 500 MHz ) §:5.55
(1H dd J=4.1 1.3 Hz H2) 3.96(1H d J=1.6
Hz H6) 2. 10(1H m H3a) 1.95(1H dt J=2.1
4.1 11.8 Hz H3b) 1.77(1H m H-=5a) 1.76(3H
s H7) 1.37(1H m H4) 1.15 (6H s H9 10);
"CANMR(CD,0D 125 MHz)8:135.1(C4) 126.1
(C2) 72.7(C8) 69.2(C-6) 39.7(C4) 34.1(C-
5) 28.0(C3) 27.1 26.9(CH 10) 21.1(CT).
8
. 2528 -

7 ;ESIMS m/z 211 M +
Na *;'H-NMR(CD,0D 400 MHz)5:5.89 (1H dd
J=17.4 10.8 Hz H2) 5.19(1H dd J=1.4 17.4
Hz H4b) 5.01(1H dd J=1.4 10.8 Hz H-a)
3.21(1H dd J=1.6 10.5 Hz H6) 1.82(2H dd
J=4.4 12.6 Hz H4b) 1.65(1H dd J=4.4 13.1
Hz H5b) 1.50(1H dd J=4.4 13.1 Hz H4a)
1.33(1H m HS5a) 1.26(3H s H40) 1.15 1.13
(3H s H8 9);" CNMR (CD, OD 100 MHz) §:
146.3(C2) 112.0(C4) 80.0(C6) 73.9(CHT)
73.8(C3) 40.8(C4) 27.9(C40) 26.7(CS)

25.5(C9 C-8) 25.0(C8 C9).
9 (3S 6R)6 7-
-6 7- .
8 ;ESI-MS m/z 211 M +

Na *; '"HNMR(CD,0D 400 MHz)§:5.91 (1H dd
J=17.4 10.8 Hz H2) 5.20(1H dd J=1.4 17.4
Hz H4b) 5.01(1H dd J=1.4 10.8 Hz Hda)
3.21(1H dd J=1.4 10.3 Hz H6) 1.83(2H m
H4b) 1.66(1H dd J=2.2 4.2 Hz H5b) 1.50
(IH dd J=2.2 4.2 Hz H4a) 1.35(1H m H-
5a) 1.25(3H s H40) 1.15 1.12( 3H s H-8
9);"” CNMR (CD, OD 100 MHz) §:146.6 (C=2)
111.9(C4) 80.2(C-6) 73.9(CT) 73.8(C3)
40.7(C4) 27.6(CH0) 26.6(CS5) 25.6 24.9(C-
8 9). 9
(3S 65)-6 7- 6 7- .

9 ;ESI-MS m/z 217 M +
Na *;'HNMR(CDCl, 400 MHz)§:6.40(2H s H-
35) 5.93(1H m HS8) 5.07(2H m H9) 3.85
(6H s 2 6-0CH,) 3.31(2H d J=6.4 Hz HT);
“CANMR(CDCI, 100 MHz)8:146.9(C=2 6) 137.5
(C8) 132.8(C4) 131.0(C4) 115.6 (C9)
105.0(C3 5) 56.1(2 6-OCH;) 40.3(CF).

10 2 6-

4- .

10 ; ESIMS m/z 205
M +Na *;'HNMR(CDCL, 400 MHz)§:9.81(1H
s HF) 7.15(2H s H2 6) 3.97(6H s 3 5-
OCH,) ;"CNMR(CDCI, 100 MHz)§:190. 8 (C7)
147.2(C3 5) 140.7(C4) 128.3(C4) 106.5(C-
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2 6) 56.4(3 5-0CH,;). 11 B- o
3 5- 4- o
11 ; ESIMS m/z 151 ! 0 M
M-H ~;'HNMR(CDCl, 400 MHz)5:9.82(1H i 1996:208. J
s HF) 7.43(2H m H2 6) 7.0?(1H dJ=8.0 2006 4597
- 13
Hz H_S) 3.97 (3H 8 3_OCH3) ;7 CANMR ( CDCI% 3 Noriko M Masao K. Studies on the constituents of lonicera spe—
100 MHz)$:190. 7(C¥) 151.6(C4) 147.1(C3 cies X. neolignan glycosides from the leaves of Lonicera gracilipes
) (C7) (C4) (C3)
129. 9(C—6) 127.5 (C—l) 114.3 (C—S) 108. 7 (C— var. glandulosa Maxim J . Chem Pharm Bull 1996 44 (9):
2) 56.1(3-0CH,). 1142 1676-
’ 4 Samir K’ S Panadda P M Shahabuddin K C et al. A new lignan
3- - ° from Aphanamixis polystachya J . J Nat Med 2006 60 (3):
M+Na ° ;1 HNMR (CD, OD 400 MHz) §:7.27 5 Zhao B'S Olof T. (—) -Massoniresinol a lignan from Pinus mas—
3 gl
(2H s H2 6) 3. 86(6H s 3 5_OCH%) 3. 85(3H soniama J . Phytochemistry 1985 24(2) :364.
L13 R 6 Isabel F Begona G Jose R et al. Lignans and flavonoids from
s 7-OCH,) ;" CNMR (CD, OD 100 MHz) §:168.5
) Carduus assoi J . Phytochemistry 1991 30(3) :1030.
(C_7) 148. 8 (C_3 5) 141. 8 (C-4) 121.2 (C_l) 7 Lai K S Geoffrey D B. Abietane diterpene from Ilicium angus—
107. 9(C_2 6) 56.7 (3 S_OCHZ) 52.5 (7_OCH3) ° tisepalum J . ] Nat Prod 1998 61(7) :907
13 8 Wang Q Li Y L Chen Q Q. A convenient large scale synthesis
R of trans<( + ) -sobrerol J . Synth Commun 2003 33 (12):
13 JESIMS m/z 211 M + 212
Na *:'H-NMR(CDCL 400 MH -6.73(1H b 9 Toru I Kyoko K Junichi K. Water-soluble constituents of corian—
a ( 3 2)6:6.73( rs der J . Chem Pharm Bull 2003 51(1):32.
H_2) 4.31 (1H br s H_3) 4. 14(2H q H'4) 3.93 10 Shosuke Yamamura . Further studies on isoasatone J . Tetra—
(IH dd J=5.1 12.0 Hz H5) 3.64(1H dd J = hedron L 1973 49:4877.
4.17.1Hz HS8) 2.63(1H d J=18.2 Hz H6a) 2.14 11 : I
(IH d J=53 181 Hz H6b) 1.23(3H t HY); 2012 37(20) :3074.
B ) - 12 J.
C-NMR(CDCL, 100 MHz)8:168.2(C7) 138.8(C2) 013 3629255
130. 4(C_1) 72.5 (C_3) 68.3 (C4) 67.2 (C_S) 61.8 13 Mohammad S D Tkram M. Studies on Quercus infectoria isolation
(C-S) 31. 4(C‘6) 14.5 (C—9) ° 14 of syringic acid and determination of its central depressive activity
o J . Planta Med 1979 35(2) :156.
14 14 . M .2
TLC RE 2000:69.
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Chemical constituents of Illicium burmanicum

WANG Jiaping' > GUAN Zhengye> DONG ChuanHu®> GAO Li'? LUO Shi-de' WANG Yi-fen'"
(1. State Key Laboratory of Phytochemisiry and Plant Resources in West China Kunming Institute of Botany
University of Chinese Academy of Sciences Kunming 650201 China;

2. University of Chinese Academy of Sciences Beijing 100049  China)

Abstract  Chemical constituents of ethyl acetate extract of lllicium burmanicum were isolated and purified by various chromato—
graphic methods including Silica gel Sephadex LH20 C,4reverse—phased silica gel Preparative TLC and Preparative HPLC. Their
structures were identified by spectral analysis including NMR and MS data. Fourteen compounds were separated from I. burmanicum
and their structures were identified as 7S 8R-erythro-4 7 9 9’~etrahydroxy-3 3“-dimethoxy-8-0-4"-neolignan(1) 7R 8R-threo4 7

9 9’etrahydroxy3 3’-dimethoxy-8-0-4"-neolignan(2) polystachyol (3) ( —)-massoniresinol (4) angustanoic acid F(5) irans—so—
brerol(6) (3S 6R)-6 7-dihydroxy-6 7-dihydrolinalool(7) (3S 6S)-6 7-dihydroxy-6 7-dihydrolinalool(8) 2 6-dimethoxy-<4-allyl-
phenol(9) 3 5-dihydroxy-4-hydroxy benzaldehyde (10) 3-hydroxy-4-methoxybenzaldehyde (11) methyl vanillate (12) shikimic acid
ethylester (13) and B-sitosrerol(14). Except compound 14  the rest thirteen compounds were separated from this plant for the first

time.

Key words Hllicium burmanicum; Illicium; chemical constituents
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