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Chemical constituents from Emmenopterys henryi

DING Lin-fen' WANG Haiyin' WANG Kou' GUO Ya-dong' WU Xing-de™ SONG Liu-dong"”
(1. School of Pharmaceutial Science and Yunnan Key Laboratory of Pharmacology for Natural Products ~ Kunming Medical University Kunming 650500

China; 2. State Key Laboratory of Phytochemistry and Plant Resources in Western China; Kunming Institute of Botany Chinese Academy of Sciences Kun—
ming 650201 China)

ABSTRACT: AIM To study the chemical constituents from Emmenopterys henryt Oliv.. METHODS The eth—
yl acetate fraction of 95% ethanol extract from E. henryi was isolated and purified by silica gel Sephadex LH-20
MCI and semi-preparative HPL.C column then the structures of obtained compounds were elucidated by spectral da—
ta. RESULTS Eighteen compounds were isolated and identified as lyoniresinol (1) lyoniresinol-9"-03-D-glu—
copyranoside (2)  lyoniresinol 9-O-3-D—glucopyranoside (3) pinoresinol (4) syringaresinol (5) scopoletin
(6) isofraxidin (7) scopolin (8) isofraxoside (9) hymexelsin (10) (3S SR 6S 7E O9R) 5 6-epox—
y3  9-dihydroxy-7-megastigmene (11) 3 4 S-rimethoxyphenol (12) vanillic acid ( 13) trans-p-hydroxy—
cinnamic acid ( 14) transHerulic acid ( 15) sinapaldehyde ( 16) coniferaldehyde ( 17) trans-o-hydroxy cin—
namic acid (18) . CONCLUSION  All the compounds are first isolated from this plant except compound 6.
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! 1 1.1 kg (100 ~200 )
( Ernest H. Wilson) “ (2.5 ke) - (1:0-0:1)
7K ) A~E. B (80 g)
MCI 10% ~90% TLC
N . 1989 ? B1 ~ B4 B3
8 6(1.1¢g):
Sephadex LH20. N
2013 HPLC 4 (2 mg).5
N N (6 mg) . 7 (25 mg) . 13 (10 mg) . 16 (9 mg) .
“ 18 (14 mg) . D (80 g)
95% MCI 5% ~80% TLC
18 D1 ~D4 D2
(1) . 9 0B-D- Sephadex LH20 HPLC
(2) . 9-03-D- (3) . 1 (13mg).2 (1l mg).3 (7 mg). 10
(4) (5). (6) . (4 mg); D3
(7). (8) . (9) . hy- 8 (22mg) . 9 (10 mg) . 12 (23 mg) . 17

mexelsin (10) . (3S SR 6S 7E O9R) 5 6-
epoxy3  9-dihydroxy-7-megastigmene (11) . 3 4

5- (12) . (13) .
(14) . (15) .
(16) . (17) . (18) -
6

1

ESI-MS  API-QSTAR-TOF ; 1D-
NMR  BrukerAM-400 TMS

; HPLC Agilent1200

Zorbax SB-C g (4.6 mm x250 mm
I mL/min; 9.4 mm X250 mm 3 ml/min)
( DAD); (80 ~100 )
(100 ~200. 200 ~300 )

; RP38
(40 ~60 pm) ;7 MCI gel CHP-
20P i Sephadex LH=20 ; 10%
H,S0,
2009 9

( KIB20090911e) -

2
15.0 kg 95%
3 2d
3 750 g

(11 mg); D4

20, N HPLC
11 (12 mg) . 14 (7 mg) . 15 (25 mg) .
3

Sephadex LH-

1: ESIMS m/z 443
M+Na *.'HNMR ( CD,0D 400 MHz) & 6.58
(IH s H#6) 6.38 (2H s H2 6) 4.32
(IH d J=5.6Hzs HJ) 3.85 (3H s 5-
OCH,) 3.73 (6H s 3 5-OCH,) 3.62 (2H
dd J=10.7 4.9 Hz H9a 9b) 3.50 (2H m
H9%a 9°b) 3.30 (3H s 3-OCH,) 2.72 (1H

dd J=15.1 4.7 Hz HJa) 2.60 (1H dd J=
151 11.4Hz HIb) 1.98 (1H m HS) 1.63
(1H m H-=8).”CNMR (CD,0D 100 MHz) &
130.1 (C4) 126.2 (C2) 147.6 (C3) 139.3
(C4) 148.6 (C5) 107.7 (C6) 33.6 (CY)
40.8 (C8) 66.7 (C9) 138.6 (C4°) 106.8
(C2° 6) 148.9(C3" 59 134.4(C4) 42.3
(C7) 49.6 (C8) 64.0 (C9) 60.1 (3-
OCH,) 56.5 (5-OCH,) 56.7 (3~ 5°-OCH,) .
5

2: ESIMS m/z: 605

M+Na *.'HNMR ( CD,0D 400 MHz) &: 6.59
(IH s H-%6) 6.43 (2H brs H=2" 67) 4.44
(1H d J=6.3Hz HJ") 4.30(1H d J=7.9
Hz H4") 3.87 (3H s 5-OCH;) 3.85(1H m
H9b) 3.84 (IH m H9'b) 3.76 (6H s 3°
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5-0CH;) 3.69 (IH dd J=11.6 5.1 Hz H9  (C2 29 149.1 (C3 3°) 147.3 (C4 4
a) 3.38(3H s 3-OCH,) 3.26 (1H m H9a) 116.0 (C5 57 120.0 (C6 67 87.5 (CF
270 (1H dd J=15.0 5.8 Hz HJa) 2.60 79 55.3(C8 8) 72.5(C9 9°) 56.4(3 3-
(1H dd J=15.0 11.2 Hz HIb) 2.08 (1H OCH,) . 8
m H8) 1.74 (1H m H-8) .”CNMR ( CD,0D .

100 MHz) &: 130.1 (C4d) 126.4 (C=2) 147.5 5 ESI-MS m/z 441
(C3) 138.9 (C4) 148.6 (C5) 107.7 (C-6) M +Na *.'"HNMR ( CD,OD 400 MHz) §: 6.63
33.9 (CF) 40.5(C8) 66.1(C9) 139.3 (C- (4H brs H2 2" 6 6) 4.69 (2H d J =3.7
1Y) 106.8 (C2° 67 148.9 (C3”~ 59 1344 Hz HJ 7°) 4.25(2H dd J =8.6 6.4 Hz H-
(C4) 42.8(CF") 46.7 (C8) 71.6 (CY9) 9a 97a) 3.87 (2H m H9b 9°b) 3.82 (12H
104.8 (C4") 751 (€27 78.2 (C3") 71.2 s 3 3° 5 5°-0CH,)."” CNMR ( CD,0OD 100
(C4") 77.9 (C5") 62.8 (C6") 60.1 (3- MHz) & 133.0 (C4 1°) 104.4 (C2 2° 6
OCH,) 56.5 (5-OCH,) 56.8 (3~ 5°-OCH,) . 6°) 149.3 (C3 3" 5 59 136.1 (C4 4

6 87.6 (CF 7)) 55.5(C8 8) 72.7(CYH 9

9°-0-8-D- 56.7 (3 3 5 5°-OCH,) .
3 ESI-MS m/z 605 9 .

M+Na *.'HNMR ( CD,0D 400 MHz) & 6.58 6: ESIMS m/z 215 M +
(IH s H#6) 6.41 (2H brs H2° 6) 4.30  Na “.'HANMR (C,D,N 400 MHz) & 7.68 (1H
(IH d J =7.8Hz H4”) 4.22(1H d J =65 d J=9.4 Hz H4) 7.09 (1H s HS5) 7.02
Hz H7°) 3.86 (1H m H9%a) 3.85 (3H s (IH s H8) 6.30 (1H d J=9.4 Hz H3)
5-0CH;) 3.75(6H s 3~ 5°-0CH,) 3.69 (1H 3.76 (3H s 6-OCH,)."” CNMR ( C;D,N 100
dd J=11.6 5.7 Hz H9a) 3.6l (IH m H9"  MHz) & 161.6 (C2) 112.4 (C3) 144.2 (C-
b) 3.57(1H m H9b) 3.34(3H s 3-OCH,) 4) 109.5 (C5) 146.3 (C6) 151.1 (CT)
2.67(2H d J =7.8 Hz HFa 7b) 2.16 (1H 104.1 (C8) 153.1 (C9H) 111.2 (C40) 56.3
m H8) 1.70 (1H m H-8) .”CANMR ( CD,0D (6-OCH,) . 10
100 MHz) & 130.1 (Cd) 126.2 (C2) 147.5 \

(C3) 139.5(C4) 148.6 (C5) 107.7 (C-6) 7 ESI-MS m/z 245 M +
33.8 (C) 41.2(C8) 71.5(C9Y) 138.6 (C-~ Na *.'"HNMR (C;D;N 400 MHz) & 7.71 (1H
1) 106.9 (C2° 67) 148.9 (C3" 59) 1340 d J=9.5Hz H4) 6.63 (IH s HS5) 6.43
(C47) 43.3(CH7) 46.6 (C37) 66.1 (CH) (1H d J=9.5 Hz H3) 3.98 (3H s 6-
104.2 (C4") 75.0 (C2") 78.1 (C3") 71.9  OCH,) 3.77 (3H s 8-OCH,) .”CNMR ( C;D,N
(C4") 77.9 (C3") 62.6 (C6") 60.0 (3- 100 MHz) &: 161.2 (C2) 115.1 (C3) 144.6
OCH;) 56.5 (5-OCH;) 56.8 (3” 5°-OCH;) - (C4) 99.9 (C5) 150.8 (C-6) 140.4 (CH)

7 141.4 (C8) 140.0 (C9) 114.9 (CH0) 60.8

9-03-D- o (6-OCH,) 56.1 (8-OCH,) .

4. ESI-MS m/z. 381 M + 11 .

Na *.'H-NMR ( CD,0OD 400 MHz) &: 6.94 (2H 8: ESI-MS m/z: 377 M +

d J=1.7Hz H2 2°) 6.80 (2H dd J=8.2
1.7Hz H%6 67 6.75(2H d J=8.2 Hz HS5
5) 4.70 (2H d J=4.4 Hz HT 7°) 4.23
(2H dd J=9.0 6.9 Hz H9a 97a) 3.85(6H
s 3 3°-OCH,) 3.82 (2H dd J=9.0 4.2 Hz
H9b 9°b) 3.13 (2H m HS8 8°).° CNMR
(CD,0D 100 MHz) & 133.7 (C4 1°) 110.9
2612

Na *.'H-NMR ( C;D,N 500 MHz) & 7.66 (1H

d J=9.4 Hz H4) 7.56 (1H s HS) 7.03
(IH s HS8) 633 (1H d J=9.4 H, H3)
5.80 (IH d J=8.0Hz H4") 3.72 (3H s 6-

OCH,) .”C-NMR ( C,D;N 125 MHz) &: 161.1 ( C-
2) 114.1 (C3) 143.6 (C4) 110.0 ( C5)
147.1 (C6) 150.1 (CF) 104.3 (C8) 149.7
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(C9) 112.9 (€C40) 101.9 (C4") 74.7 (C- 12: ESI-MS m/z: 207 M +
2) 78.5 (C37) 71.2 (C49) 79.1 (C5) Na *.'"HNMR ( C;D;N 500 MHz) §&: 6.55 (2H
62.4 (C67) 56.4 (6-0CH,) . s H2 6) 3.88(6H s 3 5-OCH,) 3.72(3H

12 . s 4-OCH,) .”"CNMR ( C;D;N 125 MHz) & 155.7
9: ESI-MS m/z 393 M + (C4) 94.3(C2 6) 154.7 (C3 5) 132.1
Na *.'"HNMR ( CD,0D 400 MHz) &: 7.85 (1H (C4) 55.9(3 5-0CH,) 60.9 (4-OCH,) .
d J=9.4 Hz H4) 6.95 (1H s H5) 6.19 16
(IH d J=9.4Hz H3) 4.93(1H d J=8.0 3 4 5- .
Hz H4°) 3.89 (3H brs 6-0CH;)."” CNMR 13: ESI-MS m/z 191 M +
(CD,OD 100 MHz) & 163.9 (C=2) 111.4 (C- Na *.'H-NMR ( C;D,N 500 MHz) & 8.15 (1H
3) 146.7 (C4) 106.4 (C5) 146.8 ( C-6) d J =8.2Hz H6) 8.07 (IH s H2) 7.29
130.8 (C7) 142.8 (C-8) 141.8 (C9) 110.4 (1H d J =8.2 Hz HS5) 3.75 (3H s 3-
(C40) 105.8 (C47) 75.4 (C27) 77.8 (C-  OCH;) .”CNMR (C,D;N 125 MHz) §: 123.8 ( C-
3) 70.9 (C47) 78.4 (C5) 62.2 (C6). 1) 113.9 (C2) 152.9 (C3) 148.5 (C«4)
56.9 ( 6-OCH,) . 13 116.4 (C5) 125.1 (C-6) 169.3 (CF) 55.9
. (3-OCH,) . 17
10: ESI-MS m/z: 509 M + .
Na *.'"HNMR ( C;D;N 500 MHz) &: 7.62 (1H 14 ESI-MS m/z: 187 M +
d J=9.4 Hz H4) 7.56 (1H s H5) 6.96 Na ".'HNMR (C,D;N 500 MHz) §&: 8.12 ( 1H
(IH s HS8) 6.27 (1H d J=9.4 Hz H3) d J=16.1 Hz HT) 7.63 (2H d J= 8.5 Hz
568 (1H d J=6.5Hz H4") 4.84 (1H s H2 6) 6.82( 1H d J=16.1Hz H) 7.16
H4") 3.72 (3H s 6-OCH,) .” CNMR ( C,D,N (2H d J=8.5Hz H3 5).°CNMR (C,D,N
125 MHz) &: 161.6 (C2) 113.9 (C3) 143.9 125 MHz) & 126.5 (Cd) 130.6 (C2 6) 117.1
(C4) 111.5(C5) 147.7 (C6) 151.4 (CH) (C3 5) 161.2 (C4) 144.6 (CT) 116.9 (C-
104.8 (C8) 149.6 (C9) 113.1(C40) 102.3  8) 169.8 (C9) . 18
(C41) 71.6(C29) 78.0(C3") 69.1(C4) o
75.2 (C5) 69.1 (C67) 109.8 (C4") 75.2 15: ESI-MS m/z: 217 M +
(C2M 78.7(C3" 74.6 (C4") 65.7 (C5") Na *.'HNMR ( C;D;N 500 MHz) &: 8.11 (1H
56.3 (6-OCH,) . 14 d J=15.8 Hz HY) 7.34 (1H d J=1.6 Hz
hymexelsin o H2) 7.28 (1H dd J=8.1 1.6 Hz H$6) 7.20
11 ESI-MS m/z 249 M+  (1H d J=8.1Hz HS5) 6.87 (1H d J=15.8

Na *.'"H-NMR ( CD,0D 500 MHz) &: 5.92 (1H
d J=154Hz HT) 568 (IH dd J=154
5.9Hz HS8) 4.29(1H m H9) 3.30(1H m
H3) 1.24 (3H d J=4.7 Hz CH,40) 1.12
(3H s CH,d3) 1.09 (3H s CH,d1) 0.96
(3H s CH,42) ."CNMR (CD,0D 125 MHz) §:
35.9(Cd) 41.6 (C2) 64.5(C3) 48.0 (C-
4) 68.0(C5) 68.6(C6) 125.9(CH) 139.0
(C8) 71.1(C9H) 23.8 (C40) 30.6 (Cdl)
24.9 (C42) 19.9 (CH3) .

15 (3S 5R 6S
7E 9R) 5

mene o

6-epoxy3  9-dihydroxy-7-megastig—

Hz HS8) 3.79 (3H s 3-OCH,)."” CANMR
(C,D,N 125 MHz) &: 126.9 (C4) 116.9 (C=2)
150.8 (C3) 149.0 (C4) 117.2 (C5) 123.8
(C6) 145.0 (CH) 111.0(C8) 169.8 (C9)
55.8 (3-OCH,) . 19
16: ESI-MS m/z: 231 M +
Na *.'H-NMR ( CD,OD 400 MHz) &: 9.66 ( 1H
d J=7.9Hz H9) 7.56 (1H d J =15.7 Hz
H7) 6.98 (2H brs H2 6) 6.70 (1H d J =
15.7 7.9 Hz H8) 3.88 (6H s 3 5-OCH,).
"C-NMR ( CD,0OD 100 MHz) &: 124.9 ( Cd)
105.9 (C2 6) 147.9 (C3 5) 139.8 (C4)
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154.9 ( C_7) 125.5 ( C_S) 194. 5 ( C_9) 55.2 lyoniresinol 3a-0-3-D-Glucopyranoside isolated from the root
( 3 5-0OCH ) 20 bark of Lycium chinense Miller against human pathogenic microor—
’ ganisms J . Arch Pharm Res 2005 28(9): 10314036.
° 7 Kiem PN Quang T H Huong T T et al. Chemical constitu—
17: ESIMS m/z: 201 M + ents of Acanthus ilicifolius L. and effect on osteoblastic
Na *.'H-NMR ( CD,0D 400 MHz) &: 9.58 (1H MC3T3EL cells J . Arch Pharm Res 2008 31(7): 823-829.
d J=7.8 Hz H—9) 7.56 ( 1H d J=16.0 Hz 8 Xie L H Akao T Hamasaki K et al. Biotransformation of pi—
H—7) 7.25 ( IH d J=1.9 Hz HQ) 7.16 ( 1H noresinol diglucoside to mammalian lignans by human intestinal
icroflora and isolation of Enterococcus faecalis strain PDG-
d J=8.1Hz H%) 6.87 (1H d J=8.1Hz H- e
J ’ ) ( J z responsible for the transformation of ( + ) -pinoresinol to
5) 6. 65 ( IH dd J=16.0 7.8 Hz H_S) 3.90 ( +) AHariciresinol J . Chem Pharm Bull 2003 51(5):
(3H s 3-OCH,) ." C-NMR ( CD,0D 100 MHz) &: 508515,
127.6 ( C—l) 112.0 ( C—2) 151.7 ( C—3) 149. 5 9 Son YK Lee M H Han Y N. A new antipsychotic effective
( C_4) 116. 6 ( C—S) 125.2 ( C_6) 156. 3 ( C_7) neolignan from Firmiana simplex J . Arch Pharm Res 2005
28( 1) : 3438.
126.7 (C8) 196.2 (C9) 56.6 (3-OCH,) . (1)
: 10 Vasconcelos J M J Silva A M S Cavaleiro J A S. Chromones
21 and flavanones from Artemisia campestris subsp. Maritima ] .
° Phytochemistry 1998 49(5) : 14214424.
18: ESI-MS m/z: 187 M + 11 _
Na *.'"HANMR ( CD,0D 400 MHz) & 7.94 (1H I 2015 40(8) : 15084513,
d ] -16.1 Hz HZT ) 748 ( 1H d ] -3.1 1.6 12 Lee JH Ku C H Baek N et al. Phytochemical constituents
' ' ' ) from Diodia teres J . Arch Pharm Res 2004 27(1): 4043.
Hz H6) 7.19 (IH m H4) 6.84 (2H m H- |
3 5) 6 56 ( lH d J = 16 1 HZ H—S) 013C—NMR 7. 2012 37(4) © 483489,
( CD3 OD 100 MHZ) 5. 122.6 ( C—l) 158.2 ( C- 14 Rao P S Asheervadam Y Khaleelullah M et al. Hymexelsin
2) 116.9 ( C_3) 132. 6 ( C_4) 120. 7 ( C_S) an apiose-containing scopoletin glycoside from the stem bark of
130. 0 (C'é) 142. 4 ( C—7) 118. 6 ( C_S) 171. 3 Hymenodictyon excelsum ] . J Nat Prod 1988 51(5):
959-961.
(C9) . 22 .
15 D’Abrosca B DellaGreca M Fiorentino A et al. Structure
° elucidation and phytotoxicity of C,; nor-isoprenoids from Cestrum
parqui ] . Phytochemistry 2004 65(4): 497-505.
16 . J.
1 ¢ » 2004 16(6): 514-515.
M . : 1999: 242244, 17 . I
2 ) 2016 22(7) : 50-53.
T 1989 31(8): 620-625. 18 . ]
3 Wu XD Wang L. He] et al. Two new indole alkaloids from 2010 27(4): 286-289.
Emmenopterys henryi ] . Helv Chim Acta 2013 96( 12): 19 :
22072213. J. 2014 39(5): 851-856.
4 Wu XD HeJ LiXY etal Triterpenoids and steroids with 20 :
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