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HIRMZAEY P ARIE . 7E 500 pmol L™ ¥RFES, IXEefb A%t o 41 FEEF B A4 H1 R B T 50%.
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Phenylpropanoids from Lentopodium lenotopodioides
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Abstract: In order to understand the chemical constituents from Lentopodium lenotopodioides (Asteraceae), eight
phenylpropanoids were obtained from its whole herbs by multiple chromatographic separation techniques. On the
basis of spectral data, their structures were identified as dihydrodehydrodiconiferyl alcohol 4-O-B-D-glucoside (1),
dihydrodehydrodiconiferyl alcohol 9'-O-B-D-glucoside (2), dehydrodiconiferyl alcohol 9'-O-B-D-glucoside (3),
dehydrodiconiferyl alcohol 9'-methyl ether-4-O-B-D-glucoside (4), (—)-pinoresinol 4-O-B-D-glucoside (5), (—)-
medioresinol 4-O-B-D-glucoside (6), citrusin C (7), and caffeic acid (8). Compounds 2-7 were obtained from this
species for the first time. The inhibitory rates of these compounds toward a-glucosidase were less than 50% at the
concentration of 500 pmol L™
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WA AT TIEIL, A B%EE T 8 MRNR
KA, Hr e NMAEIRMNZEYTRIE, Fil
SE T IXEEA SN o H] 2 B R

1 BPRIATT %

1.1 #%l

WIGH AT 2013 45 6 H FMATESEAF T
’ /NIRRT 1800 m)KAE, sl K ank}
5 HOR S B A 5 BT % R SR R 2R AR K
TSI I 4 78 A KGR Lentopodium  lenotopodioides
(Willd.) Beauv.]. i5¥Ed L, BT, ¥F.

T &SR B AR B A E AT RE R (100~200
F)s WS TTARERIT 5 2 52 2T HSGFosy BEAR
#R; Fi# GE Healthcare Bio-Sciences AB /A 7% 58
BB LH-20; 3¢ BT~ 7] Costar 3599 74 96 fL
YRS FRAR o

1.2 AXERAAF]

H 2 8782 7] LC-6AD 1 X0BUFH (3% {3 R RID-
10A 2RI FIFERHL(T5IN)AF] EZ Purifier
100 LML 245 HA KR 5HEALA T N-1100 fighs
KA, BLAHZA Ulvac Kiko 2 & DTC-22B H%°
FE RN PN KA RE T 54 28 7] DSB-5/10 K IR 4 51
WEs B BT AER A F] BSZ-100 H 241k
5, EEMNH AW R4 A 7 MDS SCIEX API
2000 LC-MS/MS JF i (MS){X, FHim: 25 (EST) L B4
Hit A5 & 70 /3 7] Ascend-500 B REFEIRAY, LLZEE
Sigma-Aldrich 2 7 /AL H BE(CD;OD) A, 5
Kr#%(8, ppm)ff LA AR IR 3.3 1(AHE )M 49.0(f%
W RS EEASIR/RERAF 341 et EE
YAREN F R WA HA =312 MCO-15AC
CO, 55 7# 48 ; i £ Tecan Group /7] GENios BEFR1X

5% [ Sigma-Aldrich 2 W] o % B8 5 By (7 H 19
Saccharomyces cerevisiae); 11 R JEFHE 2 7] X H
2 F - o-D- M W 8 2 B (p-NPG) IR b s T M
TR TAF MR OEGIH); REE 75
WL T AT A I lE . =& ke, ETEE.
TH(DMSO): il 2eih A ml ik ai g Nk
SRR N BRER A AN, BREREN.

1.3 REFN9 5
KEER AR 7270 g, 5eH 60 L F1 50 L 95%Z

B39 2 IR, BRIX 2 d, PR 50 L 75% %30 2 d,

BRI, 15 CBESREY) 14145 g 42
BV 3 LK AR, IONSEARF =S e 3 IR,

IR AE, 19 =S PR AI) 155.87 g5 KBS
RFUE T REREE 4 0k, JRIRYE, 315 T BEAEE)
198.68 g. IETEAEMMAHERHEGETE, =&
F 5 FREE[95 & 5~60 : 40, V/V, N RGN, WER
tr, WA, &8 12 M5 (F1~F12). F5
S RIS 5, HEE-KA D 9~10 D 0)BEML,

WEERA, R OISR, &I 12 M (FS-1~
F5-12). F5-2 RO, RN, 1510
) 8 (30 mg). F5-6 £ RUBAR il 2%, LA -
K33 1 67 NFEIH, K 6 mLmin ', ELE 7
(TR E] 12 94 min, 7 mg). F6 £H [ERUHI il sy
B, HEE-KA D 9~10 D 0ypefi, WER, HEM
WA, AN 13 ANA 5 (F6-1~F6-13). F6-5
2 i RO g %, DL EE-/K(29 ¢ 71) M)
i, Pk 6 mL min ', 4LA 1 (t 80 min, 74 mg).

F6-6 2 RCHAH eihil#%, DALFEE-/K(30 © 70) 499
M, WE 6 mL min', ELEY 6 (& 123 min,
4mg). F7 & RAH (i 4 55, HEE-/K(1 © 9~7

I, WERN, HEOEREE, 53N 154
T2 53 (F7-1~F7-15). F7-4 2 80 i il 4,
DL EE-7K (34 & 66) MRS, ik 6 mLmin ', 34k
EW)5 (tr 63 min, 15 mg).F7-8 £ i R A €6 1 i) 2%,

DL EE-7K (40 & 60) N ENAH, JiE 6 mL min ', 75
&%) 4 (tz 50 min, 5.5 mg). F9 4 b R M (014>
B, HEE-KA D 9~10 D 0yl WG, HEM
WA, AN 12 AT 5 (F9-1~F9-12). F9-6
28 v OB g %, LR EE-/K (32 ¢ 68) N3
i, A 6 mL min~, 546 A4 2 (1 83 min, 16 mg)
L AW 3 (tg 90 min, 6 mg).

1.4 o~ & HE T B HIE N 2

1% Yang 7734647 . ] DMSO ¥tk &4
AR 104 5. 2.5 1.25. 0.625. 0.3125 mmol L™
VWG Bk R — S AR R S AN B K
67 mmol L' ZZ MK (PBS, pH 6.8);: H PBS il &
0.5U mL™" o~ & B E BE . 5 mmol L™' p-NPG
WL 0.2 mol L™ BRERSNE T . 7E 96 FLIR i B
FESZH(8 uL BE S, 112 uL PBS. 20 pL )«
FEan T E@® uL FEAAVR. 132 pl PBS). FIPEA
(8 uL DMSO. 112 uL PBS. 20 pL ) FIH M2 A
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Z4(8 uL DMSO. 132 uL PBS), &ANKE® 3 AN E
2. FEsEEe, #2251, 37°CARIE 15 min, &FLIN
A 20 pL p-NPG &, #2), 37°CHRIE 15 min,
TN 80 pL Nay,CO3 i £ 1L B, 7E 405 nm P
K 5 2% FL WO {H (OD) . 2 5 B S B BE
LU FE 4y N 500, 250, 125, 62.5. 31.25.

HO—
-
HO
HO= H,CO
1
HO
HO .
0 0O e =7 "OCH,
HO O
HO
OH  gcn, OCH.
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1 ALEY 1~8 fLE45 Y

Fig. 1 Chemical structures of compounds 1-8

2 SRR T

2.1 &%

&P AMKEK; ESIMS m/z: 5455 [M +
Na]’. 557.4 [M + CI]", 44 C NMR i%(CD;OD,
125 MH2)H 11 26 Mif5 5 (& DA H A TEN
522, TN CeHyuO1o 7F 'H NMR i(CD;OD,
500 MHz)H A 34> ABX & 5 & &5 56 7.03 (1H,
d, J=2.0 Hz, H-2).7.14 (1H, d, J = 8.4 Hz, H-5).6.93
(1H, dd, J = 8.4, 2.0 Hz, H-6)Al 2 /™% FLIG 5 A (5
5 86.73. 6.72 (% 1H, H-2",6"), 45&mrid §150.9
Z 1112 EE 2 AN FE&WES, eEfd 2 MR%
KIf7LE; A ES §4.89 (1H, d, J= 7.2 Hz, H-1")All
WA5'S §102.8, 78.2. 77.8. 74.9. 71.3. 62.5 Hll¥r
B 1A B-HIE FEIEAFLE; HIEE(E S 53.86. 3.83
(% SHYFIBAE S 5 56.7. 56.7 £WH 2 A H A
(OCH)HIAFLE; (RIS 6 ANBEF, §88.4. 65.1,
62.2 N5 EAE R, HoAth 3 N NIRRT R, 5
X EERRAHE R AN §5.55 (1H, d, J = 5.9 Hz, H-7).

HO
HO@'"-

< HO
0 9 0 O
H.CO HO OH H,CO H,CO HO OH
HO OH HO OH

15.625 wmol L™, [ Xof ool & 5 A f) 44 94 FE B
FE v — 1%

FNH] R =[1—(OD # 5 —OD g1 )/ (OD gy a1 —
OD pi2s11)] x 100%

HE DLF P44 £ b3 iE 22 (SD)E AR, F SPSS 19.0
GEVH I AT AT USROS EEM R B2 (IC o) -

HO

2 3

3.47 (1H, m, H-8). 3.84 (1H, m, H-9). 3.75 (1H, dd,
J = 11.0, 7.5 Hz, H-9). 2.62 (2H, dd, J = 8.6,
6.8 Hz, H,-7"). 1.81 (2H, m, H»-8). 3.57 QH, t, J =
6.5 Hz, Hy-9'); HIRE G H 8 S s=5.9 Hz TiE H-7
A H-8 AR (trans) 77T, DL 5 SCER[713)
ER—8, BN A EE M 4-0-B-D-7
EFEH A 1),

&2 AMKAE; ESI-MS m/z: 5453 [M +
Na]'.521.3 [M—H] , 4> T & 522, 4> T3 Co6H34011:
'H NMR (CD;0OD, 500 MHz): & 6.95 (1H, d, J =
2.0 Hz, H-2), 6.76 (1H, d, J = 8.2 Hz, H-5), 6.83 (1H,
dd, J=8.2,2.0 Hz, H-6), 5.49 (1H, d, J = 6.2 Hz, H-7),
3.46 (1H, m, H-8), 3.84 (1H, m, H-9), 3.76 (1H, dd,
J=11.0, 7.2 Hz, H-9), 6.76 (2H, br s, H-2,6'), 2.67
(2H, t, J = 7.6 Hz, H,-7"), 1.91 (2H, m, H,-8'), 3.55
(2H, dt, J = 9.7, 6.6 Hz, H,-9"), 3.85 (3H, s, OCH3),
3.81 (3H, s, OCH3), 4.26 (1H, d, J = 7.8 Hz, H-1");
C NMR (CD;0OD, 125 MHz) L. 1. LA E¥dE 53¢
BR8] IE — 2, M e N A LA MHIBE 9-0-p-
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® 1 WEY 1~6 BIZBILIRIK IS 435 (CD;0D)
Table 1 *C NMR data of compounds 1-6 in CD;0D

C 1 2 3 4 5 6
1 138.4 134.8 134.5 138.1 137.5 135.6
2 111.2 110.6 110.6 111.2 111.6 104.8
3 150.9 149.1 149.1 151.0 151.0 154.4
4 147.6 147.5 147.6 147.7 147.5 139.6
5 118.0 116.1 116.2 118.1 118.0 154.4
6 1194 119.7 119.8 1194 119.8 104.8
7 88.4 89.0 89.4 88.9 87.5 87.5
8 55.7 55.4 55.1 55.4 55.3 55.5
9 65.1 65.0 64.9 64.9 72.7 72.9
1 137.1 136.9 132.3 132.4 133.8 133.7
2! 1142 114.3 112.2 112.3 111.0 111.0
3 145.2 145.2 145.5 145.6 147.3 147.3
4’ 147.5 147.5 149.5 149.4 149.1 149.1
5! 129.6 129.9 130.4 130.1 116.1 116.1
6 117.9 118.0 116.7 116.7 120.0 120.1
7 329 33.0 134.2 1343 87.0 87.2
8’ 35.8 32.9 124.3 124.3 55.8 55.8
9 62.2 70.0 71.0 74.3 727 72.7
3-OCH3 56.8 56.8 56.8 56.8 56.8 57.1
3-OCH3 56.7 56.4 56.4 56.7 56.4 56.4
OCH3 58.0 57.1
1" 102.8 104.5 103.2 102.8 102.8 105.3
2" 74.9 75.2 75.2 74.9 74.9 75.7
3" 77.8 77.9 78.0 77.9 77.8 77.8
4" 71.3 71.7 71.7 71.3 71.3 71.3
5" 78.2 78.1 78.2 78.2 78.2 78.3
6" 62.5 62.8 62.8 62.5 62.5 62.6

D-7 &

tE&W3  ACKAE; ESI-MS m/z: 5432 [M +
Na]".555.6 [M + Cl] , 73T 520, 53 T3\ CasH3,013;
'H NMR (CD;0OD, 500 MHz): & 7.03 (1H, d, J =
2.0 Hz, H-2), 7.15 (1H, d, J = 8.5 Hz, H-5), 6.93 (1H,
dd, J=8.5,2.0 Hz, H-6), 5.59 (1H, d, J = 5.9 Hz, H-7),
3.47 (1H, m, H-8), 3.84 (1H, m, H-9), 3.78 (1H, dd,
J=11.1,7.2 Hz, H9), 6.97, 6.96 (% 1H, br s, H-2',6"),
6.57 (1H, dt, J=15.9, 1.4 Hz, H-7), 6.17 (1H, dt, J =
15.8, 6.3 Hz, H-8"), 4.06 (2H, dd, J = 6.3, 1.4 Hz, H,-
9), 3.89 (3H, s, OCH3), 3.83 (3H, s, OCH3), 3.36 (3H,
s, OCHs), 4.89 (1H, d, J = 7.3 Hz, H-1"); >C NMR
(CD;0D, 125 MHz) W3 1. LA_E#¥E 5 0ROk &
—8, MR ANER S IMMEE 9-O-B-D-H A HEE .

&Y 4 ALRA; ESI-MS m/z: 557.4 [M +
Na]'.533.3 [M—H] , % 7& 534, 9> T3\ CH3,011;
'H NMR (CD;0D, 500 MHz): & 7.03 (1H, d, J =
2.0 Hz, H-2), 7.15 (1H, d, J = 8.5 Hz, H-5), 6.93 (1H,
dd, J=8.5,2.0 Hz, H-6), 5.59 (1H, d, J = 5.9 Hz, H-7),
3.47 (1H, m, H-8), 3.84 (1H, m, H-9), 3.78 (1H, dd,

J=11.1,7.2 Hz, H-9), 6.97, 6.96 (% 1H, br s, H-2',6"),
6.57 (1H, dt, J=15.9, 1.4 Hz, H-7), 6.17 (1H, dt, J =
15.8, 6.3 Hz, H-8"), 4.06 (2H, dd, J = 6.3, 1.4 Hz, H,-
9", 3.89 (3H, s, OCHs), 3.83 (3H, s, OCH3), 3.36 (3H,
s, OCH3), 4.89 (1H, d, J = 7.3 Hz, H-1"); °C NMR
(CD;0D, 125 MHz) W% 1. LL F3RE 5 SCik[10]3R
8, W% E N EE R 9-H ik -4-0-B-D-
HH T o

WEW 5 AEHEK: [aly -37.0 (¢ 0.50,
MeOH); ESI-MS m/z: 543.2 [M + Na]"» 519.7 [M —
H], T8 520, 473 CyHx0,; 'H NMR
(CD;0D, 500 MHz): § 7.02 (1H, d, J = 2.0 Hz, H-2),
7.14 (1H, d, J = 8.4 Hz, H-5), 6.91 (1H, dd, J = 8.4,
2.0 Hz, H-6), 4.70 (1H, d, J = 4.3 Hz, H-7), 3.12 (2H,
m, H-8,8'), 423 (2H, m, H-9,9"), 6.94 (1H, d, J =
1.9 Hz, H-2'), 6.77 (1H, d, J = 8.1 Hz, H-5"), 6.80 (1H,
dd, J= 8.1, 1.9 Hz, H-6"), 4.75 (1H, d, J = 3.5 Hz, H-
7", 3.86 (3H, s, OCH3), 3.85 (6H, s, OCH;x2), 4.89
(1H, d, J = 7.2 Hz, H-1"); C NMR (CD;OD,
125 MHz) .58 1. H#E 2 Ji7n.s=4.3 Hz Al
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Jurns=3.5 Hz #15¢ H-7 5 H-8. H-7'5 H-8"b T )
K(trans)t 8L DA EEHE 5 SCHR 1 1H0E — 25, #ess
SE N (-)-FA B 4-O-B-D-F A HE 1

WwEW 6 HEM AR [a]f -19.6 (c 0.26,
MeOH); ESI-MS m/z: 573.3 [M + Na]'. 549.5 [M —
H], %78 550, % T3 C;yH3401; 'H NMR
(CD;0D, 500 MHz): 6 6.72 (2H, br s, H-2, H-6), 4.71
(1H, d, J = 4.3 Hz, H-7), 3.14 (2H, m, H-8,8'), 4.27
(2H, m, H-9,9"), 6.95 (1H, d, J = 1.9 Hz, H-2'), 6.77
(1H, d, J= 8.1 Hz, H-5"), 6.81 (1H, dd, J=8.1, 1.9 Hz,
H-6'), 4.77 (1H, d, J = 4.1, H-7"), 3.86 (9H, s, OCH; x

3),3.77 (1H, dd, J = 12.0, 2.5 Hz, H-6"), 3.66 (1H, dd,

J=12.0, 5.1 Hz, H-6"); *C NMR (CD;OD, 125 MHz)
W 1o LSR5 SClR[ 1238 A — 8, (H LI e
S AR, s i R (<) AP g Y 4-0-B-D-
IR o

wEYT  ALRA; ESI-MS m/z: 349.1 [M +
Na]'. 3253 [M - H] , 45T & 326, 5 F3 CsHnO07;
'H NMR (CD;0D, 500 MHz): & 6.83 (I1H, d, J =
2.0 Hz, H-2), 7.09 (1H, d, J = 8.2 Hz, H-5), 6.72 (1H,
dd, J = 8.2, 2.0 Hz, H-6), 3.33 (2H, d, J = 6.7 Hz,
H,-7), 5.95 (1H, ddt, J = 16.8, 10.1, 6.7 Hz, H-8), 5.06
(1H, dd, J=16.8, 1.8 Hz, H-9), 5.03 (1H, dd, J= 10.1,
1.8 Hz, H-9), 4.85 (1H, d, J= 7.3 Hz, H-1"), 3.87 (1H,
dd, J = 119, 1.7 Hz, H-6'), 3.69 (1H, dd, J = 11.9,
4.8 Hz, H-6'), 3.84 (3H, s, OCH3); >C NMR (CD;0D,
125 MHz): § 136.4 (C-1), 114.1 (C-2), 150.8 (C-3),
146.3 (C-4), 118.3 (C-5), 122.1 (C-6), 40.8 (C-7),
139.0 (C-8), 115.8 (C-9), 103.1 (C-1"), 56.7 (OCHs),
74.9 (C-2'), 78.2 (C-3'), 71.3 (C-4), 77.8 (C-5"), 62.5
(C-6") H11% B30 52 FE IR BN 1E(NOES Y) H 4 i 5
H-2 [AJAFEAH IR A P AU EBEAE C-3 1. BL k.
ol 5 SCRR[13]HRIE — B, WU e MM R C,

&8  AMKAE; ESIMS m/z: 181.1 [M +
H]'. 1792 [M—-H], % & 180, 413 CoHgOys
'H NMR (CD;0D, 500 MHz): & 7.03 (1H, d, J =
2.1 Hz, H-2), 6.78 (1H, d, J = 8.2 Hz, H-5), 6.93 (1H,
dd, J = 8.2, 2.1 Hz, H-6), 7.53 (1H, d, J = 15.9 Hz,
H-7), 6.22 (1H, d, J = 15.9 Hz, H-8); "C NMR
(CD;0D, 125 MHz): § 127.8 (C-1), 116.5 (C-2), 146.8
(C-3), 149.4 (C-4), 115.7 (C-5), 115.1 (C-6), 146.9
(C-7), 122.8 (C-8), 171.2 (C-9). LA F%¥fE 5 CHik[14]
OB 2, WO INEER .

2.2 o-F B MR BRI HIVE

500 pmol L™ fAL AW 1~8 R o7 2 B 7 1)
HHIZ 5N (32.6£2.6)% . (35.4+0.9)%. (22.2+
0.6)%- (29.3+1.5)%- (20.5+1.5)%. (36.2+1.9)%-
(22.8+1.6)%F1(11.5£1.6)%, HIMET 50%, FHMEXT
HEL ] 5 B 1) TC 50 E9(626.3+25.8) umol L'

3 g

T KRR B S B AR R B & —
A A AN 4-0-B-D- w kL AR R
3,5'-dimethoxy-4’, 7-epoxy-8,3'-neolignane-5,9,9'-triol !
everiastoside L"™;  fAJ B2 P FRAL A AT ohndiRl o)
S N = 5 4 NP G 228 = 2 54 - N
BRUO 3 4ol R 3, 5- oA
iU IR 5-hydroxyobliquin'™™. AT B %E T 4
NRGIRIERANG = : A EZAMMEE 4-0-B-D-
WA (1) ZEAEEMAEE 9-0-B-D-H & b
H (). A IHEE 9-0-B-D-H M 3). *E
A IR 9-H k-4-O-B-D-HI G FEE (4); 2 XL
PEIRIEEANEZR: (-)-Fa IR 4-O-B-D-7i %) B
G)RI(=)-FAP B IEEY 4-O-B-D-T &M (6); 2 AN
FIRA RIS MBS R C (D)RINHERR (8). Hrpik
HW 2~T N E RN ZAED) HHRIE

R IREG T, KB ORI B B
B A RS . o 2 W Al T A
IKARAR SR A 22 R - 1,4-78 20 BEHF B, B AEAE
FFUER I o-1,6-7%1 %1 Fl e, 7= 2E o-D-HI &0, a-
] 250 B T A ) T o S IR P v o BRI, o
] 57 R R O B IR VS M R — AN H
FeRRlS, BRI 2, Bk 8 MM R B EMLE
500 pmol L' V& EE AT o1 2 B EF T 4001 A1
F 50%.

N TR IR A A I B LR VE I, @R Sei-
Finder Scholar ¥/ 7 —%63Ci#k . F 50 pg mL™' 1944,
A1, 2. 7 18 AEFE C2C12 BERULLHM 24 h, 1k
HW 1R 2 06F 225 5D 4 B IR A A B
100 nmol L™ & ZRALEK 64.2%F 77.7% (P<
0.001), FKILH B W FEMAREEE; L&Y 8 Xt
HERAS, VEPEA BT & 7 WX 138.3%
(P<0.001), SR TFIpBREE" . (b 7 5 o
IR ER a-TE R REIC IS DY, (H45 5 A
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H & M AK ML & K B (Stroke-prone  spontaneously
hypotensive rats)# Bk vEST 1 mg (100 g) ' A=,
/NI JE BB IR FBE T 20 mm R AP, L& 8
Xt -7 % BE B 0 1 (IC50=957 ug mL™', HI
5.317 pmol L"), {EL % 22 2 i Ffg A1 S A B 1) 1C s
{53 5509 34.7 A1 87.5 pmol L™ 21, 25 /I8 GUME s v
4t 3.0 mg kg ' RE AL A 8, /N R /N R
TR R AR BT M 20% Y. RS 2, thA
1. 2 A1 8 HAT WA 0 3 psvs 1, (EAE AL AN 2
A o~ A R . e S B R P
ARk — B

S CHR
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