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Chemical constituents in ethyl acetate extract from Rabdosia flexicaulis
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Abstract: Objective To investigate the chemical constituents from the aerial part of Rabdosia flexicaulis. Methods Various column
chromatography techniques were used to isolate and purify the compounds and their structures were identified by the spectral data.
Results Fifteen compounds were isolated and identified as rotundic acid (1), tormentic acid (2), corsolic acid (3), 23-hydroxyursolic
acid (4), maslinic acid (5), teuclatriol (6), 3,6-dihydroxy-1-menthen (7), 1- hydroxypinoresinol (8), epipinoresinol (9), lariciresinol
(10), caffeic acid (11), rosmarinic acid (12), 3'-O-methyl-rosmarinic acid (13), methyl 4'-O-methyl-rosmarinate (14), and methyl
3-dehydroxyl-rosmarinate (15). Conclusion All the compounds are isolated from the species for the first time, among which
compounds 1, 6, 7, 9, 13, and 14 are isolated from the plants in genus Rabdosia (Bl.) Hassk. for the first time.
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acid, 1)\ ZFEEMK (tormentic acid, 2). FIP&R
2 ( corsolic acid , 3 ) . 23-FF 3t - & W
(23-hydroxyursolic acid, 4)+ L&/ (maslinic acid,
5) . teuclatriol (6) . 3,6- — ¥ ¥ -1- #f 7 M5
(3,6-dihydroxy-1-menthen, 7); 8 MR N % Kb &
Yy, %o -3 IR EE (1-hydroxypino-
resinol, 8). FAaEM (epipinoresinol, 9). V&M
FABEHREE (lariciresinol, 10D WNMEER (caffeic acid,
11). HERE (rosmarinic acid, 12). 3'-O-FI%E-
HRIEFIR (3-O-methyl-rosmarinic acid, 13). 4'-O-
FRJL- R IR TS (methyl 4-O-methyl-rosmarinate,
14). 3-LFRILRIEFRFES (methyl 3-dehydroxyl-
rosmarinate, 15). JTAEWINE IR MY+
e, LA 1. 6. 7. 9. 13 Rl 14
RN RSB T 7349
1 NE5H

Brucker AM-400. DRX-500 1 AVANCE III-600
RUHESEIRAL: 3 A 4 HPLC 4 Agilent
1100 HPLC(DAD #aill#%), (1414 Zorbax SB-Cis
(Agilent, 250 mmX4.6 mm, 5 um, 1 mL/min; 250
mmX 9.4 mm, 5pum, 3 mL/min), #l%% HPLC
Shimadazu LC-8A #iil# HPLC (UV il #%), 4
#4124 Shimadazu PRC-ODS (250 mm X 30 mm, 15
um, 10 mL/min); Lichroprep RPg (40~63 um,
Merk A 7]); MCI (75~150 pum, HA Mitsubishi
b %~ 5 W] )5 Sephadex LH-20 ( GE healthcare
Bio-sciences AB); {2 ik e AR FIAT €8 1 FH A IR
(100~200 H)> HAH SilpEfe L) B, kel
T IR 258 A 2R BR 2 ) )y HAh sl ok 43
Hradi.

SCEG 28T 2011 4K A DU 1A T AUNIE - 242
o R e B AR 5T T 28 SCHAR S N S B
B R KB Y 2 FH XK Rabdosia flexicaulis
(C.Y. Wu & H. W. Li) H. Hara f) T4 F#555.
2 RBSSE

FEFRE TR B3 3 kg, #fE, H 70%
N 25 L fE=0 P 4 W, Bik3d, 8, K
EAIFR M, W, TR OB 4 L A0 4
O 1FBNBR PR T2 150 go HUSEIR L1
AL HIZE MCTAE BBt HEE-K (02 1.1 :1.9:
1. 1:0) RGVENE, 74 90% H B itiis)> 80 g,
BOZ > Gk ek (A3, LAEDT-Ad (20 21, 9 ¢
1.8:2.7:3.6:4,5:5.0: 1) BEATELEVEN,

Iy A T AN A~G. BB H#9r (6g) 4 Al
WA, FEE-/K (20%~100%) ERFEVEM, HF
3B N 8 MLy Fr. BI~B8. 23 5l%f Fr. B1~
B8 Jx S AT IEAHAE AT (4 1% R0 S AH *- il % HPLC
SEAREEA 1 (3mg). 2 (22mg). 3 (17 mg).
4 (77 mg). 5 (26 mg). 6 (3 mg). 7 (4 mg). 8
(5mg)s 9 (6mg). L C s (12 g) &AM IE
FE(OiE CHIEE-ZK 20%~100%, BEEEVERD) HE—35
LN 6 N Fr. C1~C6. 7355t Fr. C1~C6 Jx
SR TEANRE (O 3% A A HPLC 2 B 7458 T &9
10 (7 mg). 11 (120 mg)- 12 (160 mg)- 13 (30 mg)-
14 (30 mg). 15 (14 mg).

3 KT

AW 1: AR AR, mp 206~207 °C.'H-NMR
(500 MHz, CsDsN) 6: 5.60 (1H, brs, H-12), 4.24 (1H,
overlap, H-3), 4.21 (1H, d, J = 10.0 Hz, H-23a), 3.75
(1H, d, J = 10.0 Hz, H-23b), 3.08 (1H, s, H-18), 1.46
(3H, s, H-29), 1.71 (3H, s, H-27), 1.16 (3H, s, H-26),
1.13 3H, d, J = 6.5 Hz, H-30), 1.08 (3H, s, H-24),
1.01 (3H, s, H-25); "C- NMR (125 MHz, CsDsN) 6
39.2 (C-1), 282 (C-2), 73.5 (C-3), 43.4 (C-4), 48.7
(C-5), 19.1 (C-6), 33.6 (C-7), 30.4 (C-8), 48.2 (C-9),
37.6 (C-10), 24.5 (C-11), 128.4 (C-12), 140.5 (C-13),
40.8 (C-14), 29.8 (C-15), 42.5 (C-16), 43.4 (C-17),
55.0 (C-18), 73.0 (C-19), 42.8 (C-20), 27.4 (C-21),
39.0 (C-22), 67.7 (C-23), 13.7 (C-24), 16.5 (C-25),
17.7 (C-26), 25.1 (C-27), 181.3 (C-28), 27.5 (C-29),
17.3 (C-30)0 LA Xt 5 Sepk s s A — 550, ks
EHAEY 1 HREER.

WA 2: AEBA, mp 222~224 °C. '"H-NMR
(500 MHz, CsDsN) 6: 5.58 (1H, t, J = 3.5 Hz, H-12),
4.09 (1H, ddd, J = 10.0, 9.5, 4.5 Hz, H-2p), 3.37 (1H,
d, J=9.5 Hz, H-3a), 3.04 (1H, s, H-18), 1.70 (3H, s,
H-27), 1.42 (3H, s, H-29), 1.26 (3H, s, H-23), 1.11
(3H, d, J = 6.0 Hz, H-30), 1.10 (3H, s, H-26), 1.07
(3H, s, H-24), 1.00 (3H, s, H-25); "*C-NMR (125
MHz, CsDsN) d: 47.9 (C-1), 68.6 (C-2), 83.9 (C-3),
39.9 (C-4), 56.0 (C-5), 19.0 (C-6), 33.5 (C-7), 40.5
(C-8), 47.9 (C-9), 38.5 (C-10), 24.1 (C-11), 128.0
(C-12), 140.0 (C-13), 42.2 (C-14), 29.3 (C-15), 26.4
(C-16), 48.3 (C-17), 54.6 (C-18), 72.7 (C-19), 42.4
(C-20), 27.1 (C-21), 38.5 (C-22), 29.3 (C-23), 17.7
(C-24), 16.9 (C-25), 17.2 (C-26), 24.7 (C-27), 180.6
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(C-28), 27.1 (C-29), 16.9 (C-30). LL_F%¥s 5 STk
EHEA 8, Wt 2 BB .

WA 3: AR A, mp 253~255 C. '"H-NMR
(500 MHz, CsDsN) 8: 5.45 (1H, brs, H-12), 4.09 (1H,
m, H-2B), 3.40 (1H, d, J = 9.3 Hz, H-3a), 2.61 (1H,
brd, J = 11.2 Hz, H-18), 1.26 (3H, s, H-27), 1.21 (3H,
s, H-23), 1.07 (3H, s, H-26), 1.04 (3H, s, H-24), 0.98
(3H, s, H-25), 1.00 (3H, d, J = 7.8 Hz, H-29), 0.96
(3H, d, J = 6.5 Hz, H-30); "“C-NMR (100 MHz,
CsDsN) 0: 48.0 (C-1), 68.6 (C-2), 83.9 (C-3), 39.9
(C-4), 56.0 (C-5), 18.9 (C-6), 33.6 (C-7), 40.1 (C-8),
48.1 (C-9), 38.5 (C-10), 23.8 (C-11), 125.6 (C-12),
139.3 (C-13), 42.6 (C-14), 28.7 (C-15), 24.9 (C-16),
48.2 (C-17), 53.6 (C-18), 39.5 (C-19), 39.4 (C-20),
31.1 (C-21), 37.5 (C-22), 29.4 (C-23), 17.5 (C-24),
17.7 (C-25), 17.7 (C-26), 23.9 (C-27), 179.9 (C-28),
17.7 (C-29), 21.4 (C-30). LA %l 5 SCkiIE A
—H, WA 3 AR B RIR .

&Y 4: R R, mp 283~286 ‘C. 'H-NMR
(500 MHz, CsDsN) 8: 5.49 (1H, brs, H-12), 421 (1H,
overlap, H-30), 4.17 (1H, d, J = 10.2 Hz, H-23a), 3.71
(1H, d, J = 10.2 Hz, H-23b), 2.62 (1H, d, J = 11.5 Hz,
H-18), 1.95 (3H, s, H-27), 1.77, 1.06, 0.96 (% 3H, s,
H-24, 25, 26), 1.02 (3H, d, J = 8.0 Hz, H-29), 0.94
(3H, d, J = 6.3 Hz, H-30); “C-NMR (100 MHz,
CsDsN) 6: 38.8 (C-1), 26.2 (C-2), 79.4 (C-3), 43.0
(C-4), 48.0 (C-5), 18.5 (C-6), 33.3 (C-7), 40.2 (C-8),
48.8 (C-9), 38.7 (C-10), 23.9 (C-11), 125.6 (C-12),
139.3 (C-13), 42.8 (C-14), 28.7 (C-15), 25.0 (C-16),
48.7 (C-17), 53.6 (C-18), 39.5 (C-19), 39.4 (C-20),
31.1 (C-21), 37.5 (C-22), 66.1 (C-23), 12.8 (C-24),
16.8 (C-25), 17.5 (C-26), 23.8 (C-27), 180.2 (C-28),
17.5 (C-29), 21.4 (C-30). LA %l 5 SCkiiE LA
5, MR 4y 23-FRdE-RE R

&M 5: AR A, mp 269~271 C, 'TH-NMR
(500 MHz, CsDsN) d: 5.46 (1H, brs, H-12), 4.09 (1H,
m, H-2B), 3.38 (1H, d, J = 9.4 Hz, H-3a), 3.28 (1H,
brd, J = 12.6 Hz, H-18), 1.26, 1.25, 1.07, 1.00, 0.98,
0.97,0.93 (% 3H, s, 7X-CH3); "C-NMR (100 MHz,
CsDsN) 0: 46.4 (C-1), 68.6 (C-2), 83.8 (C-3), 39.8
(C-4), 55.9 (C-5), 18.9 (C-6), 33.2 (C-7), 39.9 (C-8),
48.2 (C-9), 38.6 (C-10), 23.7 (C-11), 122.5 (C-12),
144.9 (C-13), 42.2 (C-14), 28.3 (C-15), 23.9 (C-16),

46.7 (C-17), 42.0 (C-18), 47.8 (C-19), 31.0 (C-20),
342 (C-21), 332 (C-22), 29.4 (C-23), 17.5 (C-24),
16.9 (C-25), 17.7 (C-26), 26.2 (C-27), 180.2 (C-28),
33.3 (C-29), 23.8 (C-30) L F3dli 5 SRR IE Fa A
— 5, A 5 o LR .

WA 6: ATk A, mp 256~258 C.'H-NMR
(600 MHz, CsDsN) 6: 4.46 (1H, dd, J = 8.0, 4.4 Hz,
H-6), 1.49, 1.44 (4% 3H, s, H-14, 15), 1.22, 1.11 (%
3H, d, J = 6.6 Hz, H-12, 13); C-NMR (150 MHz,
CsDsN) 6: 53.0 (C-1), 22.0 (C-2), 42.4 (C-3), 81.3
(C-4), 56.6 (C-5), 71.9 (C-6), 46.9 (C-7), 24.7 (C-8),
49.5 (C-9), 74.8 (C-10), 31.0 (C-11), 24.0, 23.0, 22.4,
21.9(C-12, 13, 14, 15). LA EEH 5 SCRIRTE HE A —
P, W sE A 6 A teuclatriol .

a7 otadhim (HED, mp 166~168 C.
'H-NMR (600 MHz, CsDsN) 6: 5.94 (1H, s, H-2), 4.28
(2H, s, H-3, 6), 2.55 (1H, m, H-8), 2.28 (1H, m, H-4),
2.04 (1H, d, J = 11.5 Hz, H-5a), 1.99 (3H, s, H-7),
1.54 (1H, td, J = 11.5, 3.2 Hz, H-5b), 1.02, 0.96 (%
3H, d, J = 6.3 Hz, H-9, 10); “C-NMR (150 MHz,
CsDsN) 6: 137.3 (C-1), 131.7 (C-2), 69.4 (C-3), 43.2
(C-4), 31.5 (C-5), 67.9 (C-6), 17.6 (C-7), 26.9 (C-8),
21.8 (C-9), 21.6 (C-10). LA_E-Hhds b STk FE A —
O, WA E W T N 3,6- FRIE- 1T

&) 8: Jotadhih (i), mp 180~182 C.
'H-NMR (400 MHz, CDCl3) 6: 7.06 (2H, brs, H-2,
2"), 6.86 (2H, dd, J = 7.8, 1.8 Hz, H-6', 6"), 6.79 (2H,
d, J=7.8 Hz, H-5',5"), 4.84 (1H, s, H-2), 4.83 (1H, d,
J =5.3 Hz, H-6), 4.53 (1H, t, J = 8.1 Hz, H-8a), 4.03
(1H, d, J = 10.3 Hz, H-4a), 3.83 (2H, overlap, H-8b,
4b), 3.12 (1H, m, H-5), 3.91 (3H, s, -OCHj3), 3.89 (3H,
s, -OCH3); *C-NMR (100 MHz, CDCls) 6: 91.6 (C-1),
87.8 (C-2), 71.6 (C-4), 60.0 (C-5), 85.8 (C-6), 74.6
(C-8), 127.0 (C-1"), 109.3 (C-2'), 146.7 (C-3'), 146.0
(C-4"), 114.3 (C-5"), 119.6 (C-6'), 132.3 (C-1"), 109.0
(C-2"), 146.9 (C-3"), 145.4 (C-4"), 114.7 (C-5"), 119.6
(C-6"), 55.9, 56.0 (2X-OCH3). LA % 5 SCERRE
SR, MRS 8 N 1-FR LA R

W 9: Tk, 'H-NMR (400 MHz,
CDCls) 6: 6.91 (2H, brs, H-2/, 2"), 6.79 (2H, dd, J =
8.0, 1.8 Hz, H-6/, 6”), 6.88 (2H, d, J = 8.0 Hz, H-5',
5"), 4.84 (1H, d, J = 5.3 Hz, H-6), 4.40 (1H, d, J=7.1
Hz, H-2), 4.10 (1H, d, J = 9.0 Hz, H-8a), 3.84 (1H, dd,
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J=9.6, 5.9 Hz, H-4a), 3.33 (1H, overlap, H-5), 3.32
(1H, overlap, H-4b), 2.90 (1H, m, H-1); “C-NMR
(125 MHz, CDCLy) d: 53.8 (C-1), 86.9 (C-2), 68.4
(C-4), 49.5 (C-5), 81.4 (C-6), 70.4 (C-8), 132.5 (C-1"),
110.1 (C-2), 147.5 (C-3"), 146.0 (C-4), 115.2 (C-5"),
118.0 (C-6"), 129.7 (C-1"), 110.5 (C-2"), 147.3 (C-3"),
145.4 (C-4"), 115.2 (C-5"), 118.6 (C-6"), 53.8 1 55.8
(2X-OCH3)o VL b ¥¥ 55 S pkaRig s A — 5%, %
Y B 9 S KA o

wEY 10 HEBRAK, mp 119~121 C.
'H-NMR (400 MHz, CDCl3) é: 6.85 (1H, d, J = 1.0
Hz, H-2), 6.77 (1H, d, J = 1.5 Hz, H-5), 6.66~6.75
(3H, overlap, H-6, 2, 5"), 6.60 (1H, dd, J = 8.0, 1.6
Hz, H-6'), 4.74 (1H, d, J = 7.0 Hz, H-7), 4.03 (1H, dd,
J = 8.4, 6.5 Hz, H-9'b), 3.87 (6H, s, 2X-OCHj3), 3.76
(2H, overlap, H-9), 2.92 (1H, dd, J = 13.4, 4.8 Hz,
H-7'a), 2.73 (1H, m, H-8'), 2.54 (1H, dd, J = 13.4,
11.1 Hz, H-7), 2.43 (1H, m, H-8); *C-NMR (125
MHz, CDCly) 6: 134.7 (C-1), 108.2 (C-2), 146.4
(C-3), 144.9 (C-4), 114.1 (C-5), 118.7 (C-6), 82.8
(C-7), 52.6 (C-8), 60.9 (C-9), 132.2 (C-1"), 111.1
(C-2"), 146.6 (C-3"), 143.9 (C-4"), 114.3 (C-5"), 121.2
(C-6'), 33.3 (C-7), 42.4 (C-8'), 72.9 (C-9"), 55.9, 55.8
(2X-OCH3). DA E3dls 5 Sk s A —8®, #%
SEACE Y 10 by T AR IR o

ey 11 FEEF K, mp 223~225 C.
'H-NMR (400 MHz, CDsCOCDs) d: 7.52 (1H, d, J =
16.0 Hz, H-7), 7.15 (1H, s, H-2), 7.03 (1H, d, J = 8.1
Hz, H-6), 6.85 (1H, d, J = 8.1 Hz, H-5), 6.25 (1H, d,
J=16.0 Hz, H-8); "C-NMR (100 MHz, CD5COCD3)
8: 127.6 (C-1), 115.7 (C-2), 146.2 (C-3), 148.6 (C-4),
116.3 (C-5), 122.4 (C-6), 145.8 (C-7), 115.1 (C-8),
168.0 (C-9). LA F¥uds 5 ik SaA—5", i
WSEALA ) 11 IR

EY 12: HEHR K, mp 196~198 C.
'H-NMR (400 MHz, CD;0D) §: 7.49 (1H, d, J = 16.0
Hz, H-7'), 7.01 (1H, s, H-2), 6.91 (1H, d, J = 8.6 Hz,
H-6'), 6.76 (1H, s, H-2), 6.73 (1H, d, J = 8.6 Hz,
H-5"), 6.66 (1H, d, J = 7.8 Hz, H-5), 6.59 (1H, d, J =
7.8 Hz, H-6), 6.25 (1H, d, J = 16.0 Hz, H-8'), 5.13
(1H, d, J = 8.5 Hz, H-8), 3.07 (1H, d, J = 14.1 Hz,
H-7a), 2.95 (1H, dd, J = 14.1, 8.5 Hz, H-7b);
PC-NMR (100 MHz, CD;0D) ¢: 128.3 (C-1), 115.7

(C-2), 1443 (C-3), 143.2 (C-4), 114.6 (C-5), 120.0
(C-6), 36.6 (C-7), 77.6 (C-8), 172.8 (C-9), 125.9
(C-1"), 113.4 (C-2'), 145.0 (C-3"), 147.7 (C-4"), 114.3
(C-5"), 121.1 (C-6'), 145.4 (C-7'), 113.1 (C-8'), 166.8
(C-9")o VA_EXed 55 Sk 2 A — 5, s e fh
G 12 HREFR .

W& 13: RFEEH AR, mp 190~192 C.
'H-NMR (400 MHz, CD;0D) é: 7.63 (1H, d, J = 15.5
Hz, H-7"), 7.13 (1H, s, H-2'), 7.00 (1H, d, J = 8.5 Hz,
H-5), 6.95 (1H, d, J = 8.5 Hz, H-6), 6.70 (1H, s,
H-2), 6.61 (1H, d, J = 8.1 Hz, H-5), 6.34 (1H, d, J =
15.5 Hz, H-8"), 6.15 (1H, d, J = 8.1 Hz, H-6), 5.20
(1H, m, H-8), 3.90 (3H, s, 3'-OCHj3), 3.02 (1H, dd, J =
12.1, 3.0 Hz, H-7a), 2.88 (1H, dd, J = 12.1, 9.0 Hz,
H-7b); "C-NMR (100 MHz, CD;0D) §: 130.3 (C-1),
116.9 (C-2), 146.3 (C-3), 148.9 (C-4), 115.7 (C-5),
120.8 (C-6), 37.6 (C-7), 76.5 (C-8), 172.8 (C-9), 125.9
(C-1), 115.4 (C-2'), 143.0 (C-3"), 144.6 (C-4"), 116.3
(C-5"), 119.9 (C-6"), 145.2 (C-7"), 115.2 (C-8'), 166.6
(C-9'), 56.3 (3'-OCH3). LA LA 5 SCHR R FEA —
2, AW 13 N 3-0- K- R R .

&Y 14: WHE KR, mp 182~184 C.
'H-NMR (400 MHz, CD;OD) &: 6.71 (1H, s, H-2),
6.70 (1H, d, J = 8.1 Hz, H-5), 6.57 (1H, d, J= 8.1 Hz,
H-6), 3.06 (1H, dd, J = 14.1, 5.0 Hz, H-7a), 3.02 (1H,
dd, J = 14.1, 8.0 Hz, H-7b), 5.20 (1H, m, H-8), 7.08
(1H, s, H-2'), 6.94 (1H, d, J = 8.1 Hz, H-5"), 7.06 (1H,
d, J = 8.1 Hz, H-6'), 7.58 (1H, d, J = 16.8 Hz, H-7"),
6.32 (1H, d, J = 16.8 Hz, H-8"), 3.90 (3H, s, 4-OCHj),
3.67 (3H, s, 9-OCH;): "*C- NMR (100 MHz, CD;0D)
5: 128.9 (C-1), 117.7 (C-2), 146.5 (C-3), 145.6 (C-4),
116.5 (C-5), 121.8 (C-6), 38.0 (C-7), 74.9 (C-8), 172.3
(C-9), 128.9 (C-1"), 115.0 (C-2"), 148.2 (C-3'), 151.8
(C-4"), 112.6 (C-5"), 123.2 (C-6"), 147.7 (C-7"), 115.4
(C-8"), 168.3 (C-9"), 56.5 (4'-OCHj3), 52.8 (9-OCHj3).
PAE Bt 5 semk s A — 5, s e e A 14
N 4-0- LR IE A IR G

A 15: iRy . "H-.NMR (400 MHz,
CD;0D) 6: 7.55 (1H, d, J = 16.3 Hz, H-7'), 7.07 (2H,
d, J = 8.4 Hz, H-2, 6), 7.04 (1H, s, H-2), 6.94 (1H, d,
J=17.8 Hz, H-6"), 6.78 (1H, d, J = 7.8 Hz, H-5"), 6.73
(2H, d, J = 8.4 Hz, H-3, 5), 6.25 (1H, d, J = 16.3 Hz,
H-8'), 5.21 (1H, m, H-8), 3.08 (2H, m, H-7), 3.67 (3H,
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s, 9-OCHs); "“C-NMR (100 MHz, CD;OD) ¢: 128.1
(C-1), 131.5 (C-2, 6), 116.3 (C-3, 5), 157.5 (C-4), 37.7
(C-7), 74.7 (C-8), 172.2 (C-9), 127.6 (C-1"), 115.4
(C-2'), 146.8 (C-3'), 149.8 (C-4'), 116.6 (C-5"), 123.3
(C-6"), 148.0 (C-7'), 114.0 (C-8'), 168.4 (C-9), 52.3
(9-OCH3). L ¥ 5 Seikios s A — 3™, ek
SEAG 15y 3- LRI RIE TR G .
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