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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 (10), 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.
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& 1. kY. 'H-NMR (600 MHz,
CD;0D) &: 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-1a), 1.29 (1H, d, J = 13.3 Hz, H-1p), 4.89 (1H,
dd, J = 5.5, 13.3 Hz, H-2), 5.77 (1H, brs, H-6), 2.00
(1H, m, H-7a), 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-15B),
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), 44.2 (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-1"), 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). LL - F¥is L5
SCHRFRGE SEA —E, Mk & 1 %58 arvenin 1.

&Y 2. BEMRY . "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% 5 Cik
PIBIA—F, M AT 2 N 34- K
LT

W 3. LtamikY. "H-NMR (600 MHz,
CD;0D) d: 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) 6: 133.6 (C-1, 2), 129.9
(C-3, 6), 133.4 (C-4, 5), 169.3 (C=0), 69.1 (C-1’, 1"),
40.2 (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',
7" LA MO 5 SR iE A S, ety
W) 3 AR IR . (2- 455 Uik

WA 4: A0 TEE K K . '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=82,2.0 Hz, H-6), 6.22 (1H, d, J = 15.9 Hz, H-7),
7.49 (1H, d, J = 15.9 Hz, H-8), 438 (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)
d: 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"o VA _-Hdi 5 Seikont A — 55, e se
5 4 R KZERTF

&9 5: AME . PC-NMR (150 MHz,
DMSO-dg) 6: 71.8 (C-1, 6), 70.1 (C-2, 5), 64.3 (C-3,
4). VLSS ks A S, etk
Y15 M H R

WA 6: WHAARRG W (FED. 'H-.NMR

(600 MHz, DMSO-dq) d: 1.27 (3H, t, J = 7.1 Hz, H-9),
420 (2H, q, J = 7.1 Hz, H-8), 6.94 (2H, s, H-2, 6);
BC-NMR (150 MHz, DMSO-d;) d: 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). LA %t 55 Schikdiig s A5,
WS e S 6 B TR LT

WY 7: AR CEE-FED . 'H-NMR (600
MHz, DMSO-dg) 6: 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-dj)
J: 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 E¥uds 5 3cikipiE 2 A 80",
BEWE T N LRTR L.

&Y 8: LMY . 'H-.NMR (600 MHz,
CD;0D) 6: 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) J: 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,
1. L)L%ﬁzﬁ 3wk A S, ke ik
“) 8 NARR —HIR T .

%A% 9: [kl (BER LFE), mp 136~
137 C, TLC L 10%6i MR & w4,
Libermann- Burchard <% 2 FH{:, Molish % & [

PEs ATH 3 MORRIZERK R ITA], 5 B-4% B R R
A, Rffﬁﬁm@ﬁfﬁﬂjﬂ%% U4, e ey
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WA 10: HALTLERMA. "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-8f); caffeic acid: 7.02 (1H, d,
J =19 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 A 55 STk S A —
HU, WA A 10 N BEIERTY

a1l kY. "H-NMR (600 MHz,
CD;0D) 6: 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't),
3.64 (1H, dd, J=11.9, 6.2 Hz, H-6'B); "*C-NMR (150
MHz, CD;OD) d: 953 (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"), 78.3 (C-5"), 62.9
(C-6')o LA F3¥fs 5 S kb SeA — 51, st

4%y 11 5 mussaenosidic acid.
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