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Chemical constituents of Lagochilus ilicifolius
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Abstract: Objective To study the chemical components in the whole herb of Lagochilus ilicifolius. Methods The chemical
components were isolated and purified by various column chromatographies and the structures were identified by spectral analysis.
Results Ten compounds from the 95% ethanol extract were isolated and identified as (+)-syringaresinol (1), scopoletin (2), quercetin
(3), myricetin (4), rutin (5), isoquercitrin (6), kaempferol-3-O-rutinoside (7), kaempferol-3-O-B-D-(6"-O-p-coumaryl) glycoside (8),
8-O-acetylharpagide (9), and harpagide (10), respectively. Conclusion Ten compounds are isolated from the whole herb of L. ilicifolius
for the first time, among which compounds 1, 7, and 8 are isolated from the plants in genus Lagochilus Bunge for the first time.

Key words: Lagochilus ilicifolius Bunge; iridoids; syringaresinol; kaempferol-3-O-rutinoside; kaempferol-3-O-B-D-(6"-O-p-coumaryl)
glycoside

KT M RJEAE Lagochilus ilicifolius Bunge }J&
TERMRS IR R, T80 A T IR N 5 T &
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Bruker AV-—400/500 4% i L 4R 40 (4l [
Bruker A ] ); ESI-MS BXH X (Trace DSQ, [
Thermo 2 #)); #l# HPLC (Prep LC 4000, Z£[H
Waters A 7] ); ODS (40~60 pm, £ [H Sepax 24 7] );
Sephadex LH-20 ##fi (it GE 24w )s MCI Gel(75~
150 pm, HA=3EAHED; AGKHIAZEE CIL A H
PR R ORE . RS R M AER GF,sy )2 (01
TR AR I8 2 75 Bl v AL T 7= s AL PR i
D-101 24 b 25300 . 25300 Tk 4k, 43
AT A i al, SRR b At
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Lagochilus ilicifolius Bunge, $EUEFRA (2009001)
TRAFET RG2S 2550
2 ERESE

REMRBEIE TR A 13 kg, BRSO, H
95% LBEIMARIFRFLIN 3 UK, BFIK 2 h, S FFFRIGHE,
R IRAAFIZ T 490 g, KK AR &b
IE T BES 0 2 IRAE Lo [RSCis 1) s 1 380 A et ks
163 g« —S BB E 23 g IE T BEH MR E 73 g-
IKIZFR IR E 230 g.

TRMRR B LA (200~300 H ) A,
il F SO - PR R BEVE L (10 0 11 0 D, JHrp
TAEFRE-FEE (50D BEMLR S 2R AT (LS 2
th&5Y 1 (46 mg).,

T REEE H D-101 KU, 3 2lisk K
30%- 60%- 90% LIEHAFEVE, 13 2R 7373 - 30%
LR SR A s . B A P - (20 ¢
1-5 0 1) BRREUEM, Hoh Z&Hbe-HmE (10 0 1D
WA AHENFE . MCI F1 Sephadex LH-20 #EJ1% s &2 5
OREEF A 6 (20mg). 9 (30 mg); 60% LY
W4 MCI. EEGHE. ODS 5 Sephadex LH-20 Jx
HFEOREEEAY 4 (10 mg). 5 (20 mg). 7 (10
mg); 90% LM/ Sk A i, S pe-
FERREVE (20 @ 1551 1), Hd 4 Phe-H g
(10 @ D PR Z MCL Sk e (a3 s 2 A (i
B3kAEY 2 (15 mg). 3 (20 mg). 8 (10 mg).
DA 4 YRR (1% 7V E MWK RS T 4 3545 24k
A9 10 (10 mg).

3 KT

wEW 1. Atk Camilk-—&FH,
ESI-MS m/z: 417 [M—H] . 'H-NMR (500 MHz,
CDCly) 6: 6.57 (4H, s, H-2, 2', 6, 6'), 5.53 (2H, s, 4,
4'-OH), 3.89 (12H, s, 5, 5-OCHs, H-3, 3"), 4.72 (2H,
d, J=4.0 Hz, H-7, 7'), 429 (2H, dd, J = 9.0, 6.5 Hz,
H-9a, 9a'), 3.90 (2H, dd, J = 9.0, 3.5 Hz, H-9b, 9b"),
3.07~3.09 (2H, m, H-8, 8'); “C-NMR (125 MHz,
CD;0D) 6: 147.1 (C-3, 3, 5, 5), 134.4 (C-4, 4), 132.7
(C-1, 1), 102.9 (C-2, 2, 6, 6"), 86.4 (C-7, 7'), 71.6
(C-9,9'), 56.3 (3, 3', 5, 5'-OCHs3), 54.8 (C-8, 8). LA I
PR 5 SOk B S A S, A 1
HTEIEE.

B 2: IR EEET i (& HE), ESI-MS m/z:
193 [M+H]". '"H-NMR (500 MHz, CDCl;) d: 7.60
(1H, d, J = 9.5 Hz, H-4), 6.92 (1H, s, H-8), 6.84 (1H,
s, H-5), 6.14 (1H, s, H-3), 3.95 (3H, s, H-11);
BC-NMR (125 MHz, CDCLy) 8: 161.4 (C-2), 150.3
(C-10), 149.7 (C-6), 144.0 (C-7), 143.2 (C-4), 113.4
(C-3), 111.5 (C-9), 107.5 (C-5), 1032 (C-8), 56.4
(C-11)0 LA F3H0R 5 Soikdis — 80, ssetns
W2 NRER R

&Y 3. mEmAR (FHEE, ESI-MS m/z: 303
[M+H]". '"H-NMR (500 MHz, DMSO-ds) J: 12.48
(1H, s, 5-OH), 7.67 (1H, d, J = 2.0 Hz, H-2'), 7.55
(1H, dd, J = 8.5, 2.0 Hz, H-6'), 6.89 (1H, d, J = 8.5
Hz, H-5"), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.18 (1H, d,
J=2.0 Hz, H-6); “C-NMR (125 MHz, DMSO-d;)
161.1 (C-9), 156.5 (C-5), 148.1 (C-4), 145.5 (C-3'),
122.4 (C-1), 120.4 (C-6'), 116.0 (C-5"), 115.5 (C-2'),
103.4 (C-10), 93.8 (C-8). LA Lyl %t 5 ke
HAR—HP), MR EY 3 Wik &,

WEY) 4: HEFK (PR, ESI-MS m/z: 319
[M+H]". 'H-NMR (500 MHz, CD;OD) §: 7.34 (2H,
s, H-2', 6'), 6.38 (1H, d, J = 1.5 Hz, H-8), 6.18 (1H, d,
J =20 Hz, H-6); “C-NMR (125 MHz, CD;OD) ¢:
177.3 (C-4), 165.6 (C-7), 162.5 (C-5), 158.2 (C-9),
148.0 (C-3"), 146.7 (C-5"), 136.9 (C-3), 123.1 (C-1"),
108.5 (C-2, 6"), 104.5 (C-10), 99.2 (C-6), 94.3 (C-8).
DA_E 3 Kot 5 ScakAoE S A 800, WMo ety
Y 4 bt

WES: wEmAR (HED, ESI-MS m/z: 609
[M—H] . 'H-NMR (500 MHz, CD;OD) §: 7.57 (1H,
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d, J = 8.5 Hz, H-6"), 6.84 (1H, d, J = 8.5 Hz, H-5),
6.31 (1H, d, J= 2.0 Hz, H-8), 6.12 (1H, d, J = 2.0 Hz,
H-6), 5.02 (1H, d, J= 7.5 Hz, H-1"), 1.03 (3H, d, J =
6.5 Hz, H-6""); "*C-NMR (125 MHz, CD;OD) 6:
179.4 (C-4), 166.1 (C-7), 163.0 (C-5), 159.3 (C-9),
158.5 (C-2), 149.8 (C-4'), 145.8 (C-3"), 135.6 (C-3),
123.5 (C-1"), 123.1 (C-6"), 117.7 (C-5"), 116.1 (C-2),
105.6 (C-10), 102.4 (C-1""), 99.9 (C-6), 94.9 (C-8),
772 (C-3"), 75.7 (C-5"), 73.9 (C-2"), 72.2 (C-4"),
72.1 (C-3"), 71.4 (C-2"), 69.7 (C-5""), 68.5 (C-6"),
17.9 (C-6""yo LA b33 $eds 55 Scikiin SeA— s,
WS BB S IFT

wEY 6: HERAKR (HEE), ESI-MS m/z: 465
[M+H]". 'H-NMR (500 MHz, CD;0OD) &: 7.61 (1H,
s, H-2'), 7.48 (1H, d, J = 8.0 Hz, H-6'), 6.77 (1H, d,
J=18.0 Hz, H-5"), 6.27 (1H, s, H-8), 6.09 (1H, s, H-6),
5.13 (1H, d, J = 7.5 Hz, Gle-H-1), 3.00~3.60 (6H, m,
Glc-H-2~6); "“C-NMR (125 HMz, CD;0D) 8: 179.7
(C-4), 166.5 (C-7), 163.3 (C-5), 159.3 (C-2), 158.7
(C-9), 150.1 (C-4"), 146.2 (C-3"), 135.9 (C-3), 123.1
(C-1"), 118.1 (C-6"), 116.3 (C-2), 117.8 (C-5"), 105.8
(Gle-C-1), 104.7 (C-10), 100.2 (C-6), 95.0 (C-8), 78.6
(Gle-C-3), 76.0 (Gle-C-5), 71.5 (Gle-C-4), 62.2 (Gle-
C-6)o VLRIl Socukapia e A—8, e
AW 6 g M R

E 7. WERAK (HEE, ESI-MS m/z: 595
[M-+H]". '"H-NMR (500 MHz, CD;OD) ¢: 8.07 (2H,
d, J=10.5 Hz, H-2', 6'), 6.88 (2H, d, J = 11.0 Hz,
H-3', 5'), 6.40 (1H, s, H-8), 6.21 (1H, d, J = 2.0 Hz,
H-6), 5.03 (1H, d, J = 10.0 Hz, Glc-H-1), 4.52 (1H, s,
Rha-H-1), 3.23~3.82 (10H, m, Glc-H-2~6, Rha-H-
2~5), 1.11 (3H, d, J = 8.0 Hz, Rha-H-6); "*C-NMR
(125 MHz, CD;0D) 6: 159.4 (C-2), 135.5 (C-3), 179.4
(C-4), 163.0 (C-5), 102.4 (C-6), 166.1 (C-7), 94.9
(C-8), 158.5 (C-9), 105.6 (C-10), 122.7 (C-1), 132.4
(C-2'), 116.1 (C-3"), 161.5 (C-4"), 116.1 (C-5"), 132.4
(C-6'), 105.7 (C-1"), 75.8 (C-2"), 78.1 (C-3"), 71.4
(C-4"), 77.2 (C-5"), 68.5 (C-6"), 102.4 (C-1""), 72.3
(C-2"), 72.1 (C-3""), 73.9 (C-4"), 69.7 (C-5""), 17.9
(C-6")o LA L3 $ 55 SC ks 2 A — 5P,
WA 7 %N LA -3-0- ST .

e 8: kAR (HEE, ESI-MS m/z: 595
[M+H]". 'H-NMR (500 MHz, CD;0OD) &: 7.97 (2H,

d, J=9.0 Hz, H-2', 6), 7.50 (2H, d, J = 8.5 Hz, H-2"",
6""), 7.40 (1H, d, J = 16.0 Hz, H-7""), 6.81 2H, d, J =
8.5 Hz, H-3', 5), 6.79 (2H, d, J = 8.5 Hz, H-3"", 5),
6.30 (1H, d, J= 1.5 Hz, H-8), 6.17 (1H, d, J = 2.0 Hz,
H-6), 6.07 (1H, d, J = 16.0 Hz, H-8""), 5.24 (1H, d, J =
8.0 Hz, H-1"); “C-NMR (125 MHz, CD;OD) &:
179.7 (C-4), 169.1 (C-9"), 166.3 (C-7), 163.2 (C-5),
161.8 (C-4), 161.4 (C-4""), 159.6 (C-2), 158.7 (C-9),
146.8 (C-7"), 135.5 (C-3), 134.0 (C-2', 6'), 132.5
(C-2", 6"), 127.4 (C-1""), 123.0 (C-1"), 117.1 (C-3',
5%, 116.3 (C-3", 5"), 115.1 (C-8'"), 105.8 (C-10),
1043 (C-1"), 100.3 (C-6), 95.2 (C-8), 78.3 (C-3'),
76.1 (C-5"), 74.3 (C-2"), 72.0 (C-4"), 64.6 (C-6"). LA
AR SRR A8, s A
8 M LI Z5[}-3-0-B-D-(6"-0-p-75 . %) i 25 Bl 15

WEW9: AR (HEE, ESI-MS m/z: 405
[M—H] . 'H-NMR (500 MHz, CD;0D) 6: 6.30 (1H,
d, J = 6.5 Hz, H-3), 5.97 (1H, s, H-1), 4.82 (1H, dd,
J=6.5, 1.5 Hz, H-1"), 4.50 (1H, d, J = 6.5 Hz, H-4),
3.30 (1H, t, J = 6.5, 13.0 Hz, H-6), 3.09~3.81 (4H, m,
Gle-H-2, 3, 4, 5), 2.76 (1H, s, H-9), 2.09 (1H, dd, J =
4.5, 15.0 Hz, H-7a), 1.87 (1H, dd, J = 4.5, 15.0 Hz,
H-7b), 1.92 (3H, s, -OAc), 1.36 (3H, s, H-10);
C-NMR (125 MHz, CD;0OD) §: 173.6 (C=0), 144.2
(C-3), 107.2 (Gle-C-1), 100.2 (C-4), 94.8 (C-1), 88.9
(C-8), 78.4 (Glc-C-5), 77.9 (Gle-C-3), 74.8 (C-6), 73.6
(Glc-C-2), 72.0 (Gle-C-4), 63.1 (Gle-C-7), 55.7 (C-9),
46.3 (C-7), 22.8 (C-10), 22.5 (-CH3)o LA kit Hdin
53k iE A S, Wt A 9k 8-0-
LR FEIE W

&Y 10: ATk AR CHEE, ESI-MS m/z: 363
[M—H] . "H-NMR (400 MHz, CD;0D) 6: 6.34 (1H,
d, J=4.2 Hz, H-3), 5.76 (1H, s, H-1), 4.98 (1H, d, J =
1.2 Hz, H-1'), 4.60 (1H, d, J = 8.0 Hz, H-4), 3.25~
3.93 (4H, brs, H-2~5), 3.23 (1H, dd, J = 1.2, 9.6 Hz,
H-6), 2.56 (1H, s, H-9), 1.94 (1H, dd, J=4.8, 13.6 Hz,
H-7a), 1.83 (1H, dd, J = 3.6, 14.0 Hz, H-7b), 1.26
(3H, s, H-10); >C-NMR (100 MHz, CD;0OD) 6: 142.5
(C-3), 108.4 (C-4), 99.4 (C-1"), 93.2 (C-1), 783
(C-5"), 78.2 (C-8), 78.1 (C-6), 77.5 (C-3"), 74.5 (C-2"),
72.4 (C-5), 71.8 (C-4), 62.8 (C-7"), 59.6 (C-9), 47.2
(C-7), 24.9 (C-10). LA b il 504 55 SRR i A —
U, WO E A 10 T,
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