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Chemical constituents from Lagotis brevituba
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Abstract: Objective To study the chemical constituents from Lagotis brevituba. Methods The chemical constituents were isolated
by solvent extraction, repeated silica gel chromatography, and preparative-HPLC. Their structures were elucidated by physicochemical
properties and NMR data. Results Eleven compounds were isolated from the ethyl acetate and n-butanol fraction of L. brevituba and
their structures were identified as arvenin I (1), 3,4-dihydroxyphenylethanol (2), bis (2-ethylhexyl) phthalate (3), plantamajoside (4),
mannitol (5), ethyl gallate (6), ethyl 3,4-dihydroxybenzoate (7), dibutyl phthalate (8), (B-sitosterol (9), acteoside (1), and
mussaenosidic acid (11). Conclusion Compounds 1—3, 6, and 7 are obtained from the plants in Lagotis Gaertn. for the first time.
Compounds 4 and 5 are isolated from L. brevituba for the first time.

Key words: Lagotis brevituba Maxim.; 3,4-dihydroxyphenylethanol; ethyl gallate; ethyl 3,4-dihydroxybenzoate; acteoside
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HERBET 2014 £9 ARXRTHFEABEINM,
BRI R R AR E S E N EE R
B.¥ Lagotis brevituba Maxim. .

2 ERS59EH

WMEREESE 2k, MW, I 40 BIF, 95%
T ZEE AR E 3 ¥k, Ik 3 h, RHELL 1 :
8, HIFUEW, ¥, W4, BRE210g. BEH
KIBR, SREAMWE. BERZES. BT B,
WEEIR LA IE T BER AR, 2 H3R15 $RHX
) 52 g M1 90 g EXBEER ZFRE0Ar_LRERAE GBS, Ll
SAT-FEE-K (9:1:0—6:4:1) BEERE, B
F| 3 ¥4 Fr. 1~3, Fr.1 £EERESE, LG HE-
BER 2.l (91 1—1:9) BREEM, BEHED 1
(25.20 mg). 2 (35.39 mg). Fr. 2 ML
W, VIESE Z05-HEE (9.5 0.5—5 : 5) BhEELh,
BE4LEY 3 (32.85mg). 4 (85.45mg). Fr.3 &
DERERE S, UABSRR ZES-HEE (8:2—2:8)
BEELERE, BEMLEY 5 (28.48 mg); HUE T EEES
7 ERERKE, DAEOF-FEE-K (9:1:0—6:4:1)
BEATBBIE VR E) 3 2847 Fr. 4~6, 3 Moo BT
RHH &AL HBELEW 6 (5423 mg).
7 (45.67 mg). 8 (19.43 mg). 9 (74.85 mg). 10
(294.33 mg). 11 (129.53 mg>.

3 HHMEE

e 1. HEemRY. 'H-NMR (600 MHz,
CD;0D) 6: 6.93 (1H, d, J = 15.9 Hz, H-23), 6.80 (1H,
d, J=15.9 Hz, H-24), 2.18 (1H, ddd, J=3.7, 5.5, 13.3
Hz, H-10), 1.29 (1H, d, J = 13.3 Hz, H-1B), 4.89 (1H,
dd, J = 5.5, 13.3 Hz, H-2), 5.77 (1H, brs, H-6), 2.00
(1H, m, H-70), 2.40 (1H, m, H-7p), 1.97 (1H, d, J =
9.2 Hz, H-8), 3.00 (1H, d, J = 13.3 Hz, H-10), 3.39
(1H, d, J = 14.7 Hz, H-12), 2.57 (1H, d, J = 14.7 Hz,
H-12), 1.41 (1H, m, H-150), 1.80 (1H, m, H-15p),
4.54 (1H, dd, J = 7.3, 9.2 Hz, H-16), 2.53 (1H, d, J =
7.3 Hz, H-17), 0.87 (3H, s, H-18), 0.97 (3H, s, H-19),
1.38 (3H, s, H-21), 1.56 (3H, s, H-26), 1.54 (3H, s,
H-27), 1.34 (3H, s, H-28), 1.32 (3H, s, H-29), 1.29
(3H, s, H-30), Glc: 4.39 (1H, d, J = 7.8 Hz, H-1"), 3.23

»

(1H, dd, J = 7.8, 9.2 Hz, H-2"), 3.35 (1H, m, H-3"),
3.24 (1H, m, H-4), 3.65 (1H, dd, J = 5.9, 11.9 Hz,
H-5"), 3.88 (1H, dd, J = 1.8, 11.9 Hz, H-6"); '*C-NMR
(150 MHz, CD;0D) &: 35.9 (C-1), 79.6 (C-2), 213.3
(C-3), 52.5 (C-4), 141.7 (C-5), 121.4 (C-6), 24.9
(C-7), 442 (C-8), 49.9 (C-9), 35.0 (C-10), 215.8
(C-11), 49.8 (C-12), 51.8 (C-13), 49.1 (C-14), 46.6
(C-15), 71.8 (C-16), 60.3 (C-17), 20.8 (C-18), 20.1
(C-19), 80.3 (C-20), 25.6 (C-21), 205.4 (C-22), 122.7
(C-23), 151.5 (C-24), 81.1 (C-25), 26.5 (C-26), 26.8
(C-27), 19.4 (C-28), 29.4 (C-29), 21.8 (C-30), 104.3
(C-11, 75.5 (C-2), 77.9 (C-3), 71.5 (C-4)), 78.2
(C-5"), 62.9 (C-6"), 171.9 (Ac), 21.9 (Ac). Bl E ¥R 5
SCERIRIE R A -, #EY 1 K52 K arvenin 1.

&Y 2. HEmRY. 'H-NMR (600 MHz,
CD;0D) §8: 6.66 (1H, d, J = 1.8 Hz, H-2), 6.68 (1H, d,
J =172 Hz, H-5), 6.53 (1H, dd, J = 7.2, 1.8 Hz, H-6),
2.66 (2H, t, J= 7.8 Hz, H-7), 3.67 (2H, d, J= 7.8 Hz,
H-8); "*C-NMR (150 MHz, CD;0D) &: 131.7 (C-1),
117.1 (C-2), 146.1 (C-3), 144.6 (C-4), 116.4 (C-5),
121.2 (C-6), 39.7 (C-7), 64.6 (C-8). LA L% 53Cik
RERA -, MEELEY 2 H 34 REXK
LIz,

&Y 3. TamRY. 'H-NMR (600 MHz,
CD;0D) 8: 7.67 (2H, m, H-3, 6), 7.58 (2H, m, H-4, 5),
4.17 (4H, m, H-1', 1"), 1.65 (2H, m, H-2", 2"), 1.40
(4H, m, H-3', 3"), 1.30 (4H, m, H-4', 4"), 1.45 (4H, m,
H-5', 5"), 0.85 (6H, t, J = 7.0 Hz, H-6', 6"), 1.39 (4H,
m, H-7, 7"), 0.90 (6H, t, J = 7.5 Hz, H-8', 8");
BC-NMR (150 MHz, CD;0D) &: 133.6 (C-1, 2), 129.9
(C-3, 6), 133.4 (C-4, 5), 169.3 (C=0), 69.1 (C-1, 1"),
402 (C-2', 2", 31.6 (C-3', 3"), 30.1 (C-4', 4"), 24.0
(C-5', 5"), 14.4 (C-6', 6"), 24.9 (C-7', 7"), 11.4 (C-7',
7M. LA EEE SR ERA D), ®wEEhS
Y3 AMWE_FR_Q-2E)CEE.

WEY 4: AL EFI A ' H-NMR (600 MHz,
CD;0D) : aglycone: 6.60 (1H, d, J = 1.9 Hz, H-2),
6.58 (1H, d, J = 8.0 Hz, H-5), 6.47 (1H, dd, J = 8.0,
1.9 Hz, H-6), 2.69 (2H, m, H-7), 3.86 (1H, m, H-8a),
3.95 (1H, m, H-8B); caffeic acid: 6.97 (1H, d, J=2.0
Hz, H-2), 6.69 (1H, d, J = 8.2 Hz, H-5), 6.88 (1H, dd,
J=8.2,2.0 Hz, H-6), 6.22 (1H, d, J = 15.9 Hz, H-7),
7.49 (1H, d, J = 15.9 Hz, H-8), 4.38 (1H, d, J = 8.4
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Hz, H-1"), 436 (1H, d, J = 8.4 Hz, H-1"), 1.12 (3H,
d, J= 6.0 Hz, H-6""); C-NMR (150 MHz, CD;0D)
5: 131.4 (C-1), 116.3 (C-2), 146.1 (C-3), 144.7 (C-4),
117.1 (C-5), 121.3 (C-6), 36.6 (C-7), 72.2 (C-8), 127.7
(C-17), 115.3 (C-2'), 147.4 (C-3"), 149.7 (C-4"), 116.6
(C-5"), 123.1 (C-6), 146.8 (C-7"), 115.2 (C-8'), 168.5
(C-9"), 104.0 (C-1"), 75.1 (C-2"), 84.2 (C-3"), 70.9
(C-4™), 76.1 (C-5"), 62.4 (C-6"), 105.8 (C-1""), 76.9
(C-2'), 77.9 (C-3"), 71.2 (C-4""), 77.9 (C-5""), 62.4
(C-6"). VAEBIEE I BEA—FC, ke
WEY 4 I RERTH .

&Y 5. A4 . PC-NMR (150 MHz,
DMSO-d) &: 71.8 (C-1, 6), 70.1 (C-2, 5), 64.3 (C-3,
4). UL ¥R S kiR A, MEELE
Y15 A H R

WaEY 6: REGHRES (FE). 'HNMR
(600 MHz, DMSO-dg) 6: 1.27 (3H, t, J = 7.1 Hz, H-9),
4.20 (2H, q, J = 7.1 Hz, H-8), 6.94 (2H, s, H-2, 6);
BC.NMR (150 MHz, DMSO-dg) 8: 166.3 (C-7), 146.1
(C-3, 5), 138.9 (C-4), 119.9 (C-1), 108.9 (C-2, 6), 60.5
(C-8), 114.7 (C-9). VI -¥¥E 5 rmriRig A 5,
e A 6 H R TRLE.

&Y 7. BESECES-FE). 'H-NMR (600
MHz, DMSO-dg) &: 7.36 (1H, d, J = 2.1 Hz, H-2),
7.31 (1H, dd, J = 8.3, 2.1 Hz, H-6), 6.81 (1H, d, J =
8.3 Hz, H-5), 4.22 (2H, q, J = 7.1 Hz, H-8), 1.28 (3H,
t, J=7.1 Hz, H-9); “C-NMR (150 MHz, DMSO-dq)
§: 166.1 (C-7), 121.2 (C-1), 116.7 (C-2), 145.5 (C-3),
150.8 (C-4), 115.8 (C-5), 122.2 (C-6), 60.5 (C-8),
14.73 (C-9). LA EEIEE STiRIRERA 3, #%
YENEY T HEILRR 2B,

&Y 8: EEMRY. 'H-NMR (600 MHz,
CD;0D) &: 7.75 (2H, m, H-3, 6), 7.64 (2H, m, H-4, 5),
432 (4H, t, J = 6.6 Hz, H-7, 7'), 1.74 (4H, m, H-8, 8"),
1.48 (4H, m, H-9, 9}, 1.01 (6H, t, J = 7.4 Hz, H-10,
10"); C-NMR (150 MHz, CD;0D) 8: 169.3 (C-7, 7),
133.6 (C-1, 2), 132.3 (C-4, 5), 129.9 (C-3, 6), 66.6
(C-8, 8", 31.7 (C-9, 9'), 20.2 (C-10, 10", 14.0 (C-11,
11). U B8R 5 cmifa A -5, sk
EH 8 WA R T .

&Y 9: Bast & (BB LR, mp 136~137
C,TLC I 10%6RER ZBE VAW B 48 41 &, Libermann-
Burchard KN 2FHME, Molish RV 2 FH 3

MARIKRMRITR, 5 p-A 8Bt BALEZ,
Rf (EMBEATHIINE!Y, L&YW 9 p-
o]

&Y 10. HEHELEEHMK. 'H-NMR (600
MHz, CD;0D) ¢: aglycone: 6.66 (1H, d, J = 1.9 Hz,
H-2), 6.64 (1H, d, J = 8.2 Hz, H-5), 6.52 (1H, dd, J =
8.2, 1.9 Hz, H-6), 2.76 (2H, m, H-7), 3.78 (1H, m,
H-8a), 4.00 (1H, m, H-8B); caffeic acid: 7.02 (1H, d,
J=1.9 Hz, H-2), 6.74 (1H, d, J = 8.2 Hz, H-5), 6.91
(1H, dd, J = 8.2, 1.9 Hz, H-6), 6.24 (1H, d, J = 15.9
Hz, H-7), 7.55 (1H, d, J = 15.9 Hz, H-8); Glc: 4.33
(1H, d, J = 7.9 Hz, H-1), 3.35 (1H, m, H-2), 3.81 (1H,
dd, J = 11.8, 6.7 Hz, H-3), 491 (1H, m, H-4), 3.46
(1H, m, H-5), 3.48 (2H, m, H-6); Rha: 5.15 (1H, d, J =
1.1 Hz, H-1), 3.89 (1H, m, H-2), 3.56 (1H, m, H-3),
3.26 (1H, m, H-4), 3.48 (1H, m, H-5), 1.11 (3H, m,
H-6); "*C-NMR (150 MHz, CD;OD) &: aglycone:
131.4 (C-1), 117.1 (C-2), 146.0 (C-3), 144.5 (C-4),
116.5 (C-5), 121.2 (C-6), 36.5 (C-0), 72.3 (C-B);
caffeic acid: 127.6 (C-1), 115.2 (C-2), 146.7 (C-3),
149.7 (C-4), 116.3 (C-5), 123.2 (C-6), 114.6 (C-a),
147.9 (C-B), 168.3 (C=0); Glc: 104.1 (C-1), 76.1
(C-2), 81.6 (C-3), 70.5 (C-4), 76.1 (C-5), 62.3 (C-6);
Rha: 102.9 (C-1), 71.9 (C-2), 72.2 (C-3), 73.7 (C-4),
70.5 (C-5), 18.4 (C-6). LA LEIR S SCRIRIE R A —
;Y SRS 10 AREEEE.

&Y 1. LtamikY. 'H.NMR (600 MHz,
CD;OD) 8: 5.34 (1H, d, J = 4.2 Hz, H-1), 7.29 (1H, s,
H-3), 1.45~2.29 (6H, m, H-5, 6, 7, 9), 1.32 (1H, s,
H-10), 4.68 (1H, d, J = 7.9 Hz, H-1"), 3.14—3.40 (4H,
m, H-2', 3', 4, 5'), 3.89 (1H, brd, J = 11.8 Hz, H-6'w),
3.64 (1H, dd,J=11.9, 6.2 Hz, H-6/8); “C-NMR (150
MHz, CD;OD) &: 95.3 (C-1), 152.0 (C-3), 113.5
(C-4), 31.9 (C-5), 30.7 (C-6), 40.7 (C-7), 80.5 (C-8),
52.3 (C-9), 24.6 (C-10), 170.7 (C=0), 99.8 (C-1"),
74.7 (C-2), 77.9 (C-3"), 71.7 (C-4"), 783 (C-5"), 62.9
(C-6"). LA E¥iE SacmripE A —5Y, ket

4% 11 2 mussaenosidic acid.
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