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Chemical constituents in Rabdosia excisa

WU Yue-xia, ZHANG Wei, LI Ji-cheng, YANG Li-jia, LIU Na
College of Pharmacy, Zhengzhou University, Zhengzhou 450052, China

Abstract: Objective To research the chemical constituents of Rabdosia excisa. Methods Compounds were separated and purified
by silica gel column chromatography and their structures were determined by spectroscopic method. Results Fifteen compounds
isolated from the leaves of this plant were identified as: hyptadienic acid (1), a-amyrin palmitate (2), stigmasterol (3), B-sitosterol (4),
palmitic acid (5), ursolic acid (6), la, 6, 118, 15B-tetraacetoy-6, 7-seco-7, 20-olide-ent-kaur-16-en (7), 20, 3a-dihydroxy-urs-
12-en-28-oic acid (8), maslinic acid (9), 2a, 3a, 19-trihydroxy-urs-12-en-28-oic acid (10), maoyecrystal E (11); 6f, 1la, 15a-

trihydroxy-6, 7-seco-6, 20-epoxy-1a, 7-olide-ent-kaur-6-en, epinodosinol (12), enmenol-glucoside (13), oridonol (14), and daucosterol

(15). Conclusion All the constituents are found in R. excisa for the first time except constituents 3, 5, 6, 14, and 15.
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15 4k, HRA G0 5 RN F 2 R
1 NES5HR
1.1 #8

B & AK Rabdosia excise (Maxim.) Hara It
T, 2009 4 8 HRAMMEA S, BEE Lt A
SR o TR R OHS N K 257 24 27 [t 25 4 Jl 2543 Ry
P S 2 e B R S8 s ARAIRAE TN K
O BAR AT
1.2 X5

DPX—400 8 T #% i 3 P4 (Hif - Bruker
Avance); SRS XT4A TA0E il 2 {3 (b st RMY
AR ) AR FRER (200~300 H ) A2
RS (GFasy) HIE SR T 477,
2 RESESEH

RMFAHETH 1.3 kg, 1 95% LB 12 EL
2K, BR15h, WIRIRGISRE, BEEH TR
AR, TG PE R W . I 5 R 0 R AR A o
R, 500 mL K EGRE, 1550 i A i e A
SR SRR . R4 A TR RIS R SR A B, 19
BIRF B EAFEI) o 53 B AL R FH RS Ad , 200~
300 HEERREEFE, HHATA R 25, DAy k- DA
(9.5:0.555:5), FATHEREVENL, A1k A7 15 2
WEW 1~5, BER CEREA AT RIEY) 6~15.
3 HHWETE

&Y 1: AR AR (AR mp 208~210 C;
Libermann-Burchard < & % B 7E; "H-NMR (400
MHz, CDCl;) d: 0.84 (3H, s), 0.94 (3H, s), 1.02 (3H,
s), 1.14 (3H, s), 1.22 (3H, s), 1.36 (3H, s), 0.96 (3H, d,
J = 5.6 Hz, CH;-30), 4.12 (1H, ABd, J = 12.0 Hz,
H-1a), 4.18 (1H, ABd, J = 12.0 Hz, H-1b), 5.27 (1H,
brs, H-12), 5.39 (1H, br s, H-3); *C-NMR (100 MHz,
CDCly) 8: 60.2 (C-1), 155.7 (C-2), 133.3 (C-3), 41.4
(C-4), 63.1 (C-5), 17.1 (C-6), 34.1 (C-7), 41.6 (C-8),
41.7 (C-9), 50.4 (C-10), 26.1 (C-11), 128.1 (C-12),
138.9 (C-13), 41.8 (C-14), 29.3 (C-15), 26.5 (C-16),
47.4 (C-17), 53.8 (C-18), 72.3 (C-19), 43.0 (C-20),
26.3 (C-21), 37.6 (C-22), 29.5 (C-23), 21.0 (C-24),
18.3 (C-25), 18.1 (C-26), 25.5 (C-27), 178.3 (C-28),
26.3 (C-29), 15.7 (C-30). LA L% 5 SChkfkiE S A
— 5B WO A 1 LT R R .

A 2: AEKAR i) ; mp 75~76 C;
'H-NMR (400 MHz, CDCL;) §: 0.80 (3H, s), 0.83 (3H,
s), 0.87 (3H, s), 0.88 (3H, s), 0.89 (3H, s), 0.91 (3H,

s), 0.98 (3H, s), 1.01 (3H, s), 1.07 (3H, s), 4.50 (1H,
dd, J = 5.6, 6.8 Hz, H-3), 5.12 (1H, s, H-12);
BC-NMR (100 MHz, CDCl3) &: 38.5 (C-1), 25.2 (C-
2), 80.6 (C-3), 37.7 (C-4), 55.3 (C-5), 18.3 (C-6), 32.9
(C-7), 40.0 (C-8), 47.6 (C-9), 36.8 (C-10), 23.2
(C-11), 124.3 (C-12), 139.6 (C-13), 42.1 (C-14), 23.7
(C-15), 26.6 (C-16), 33.7 (C-17), 59.0 (C-18), 39.7
(C-19), 39.6 (C-20), 31.3 (C-21), 41.6 (C-22), 28.1
(C-23), 16.9 (C-24), 15.6 (C-25), 16.9 (C-26), 23.2
(C-27), 28.7 (C-28), 17.5 (C-29), 21.3 (C-30), 173.6
(C-1"), 34.9 (C-2'), 31.9 (C-3'), 29.2~19.7 (C-4'~
13'), 28.1 (C-14"), 22.6 (C-15"), 14.0 (C-16"). LAl %k
a5 scmkapaE 5, SRR EY 2 o- B G
AR 1 i

AW 3. EEHIRG f CAMEE-BER L1
mp 167~169 C; 'H-NMR (400 MHz, CDCly) 6
535 (1H, d, J = 5.1 Hz, H-6), 5.15 (1H, dd, J = 15.2,
8.6 Hz, H-22), 5.02 (1H, dd, J = 15.2, 8.6 Hz, H-23),
3.53 (1H, ddd, J=15.9, 10.9, 4.6 Hz, H-3); "*C-NMR
(100 MHz, CDCl3) 6: 37.3 (C-1), 31.7 (C-2), 71.8
(C-3), 42.3 (C-4), 140.7 (C-5), 121.7 (C-6), 31.9
(C-7), 31.8 (C-8), 50.2 (C-9), 36.5 (C-10), 21.2
(C-11), 40.5 (C-12), 42.5 (C-13), 56.9 (14), 24.4
(C-15), 28.9 (C-16), 55.9 (C-17), 12.1 (C-18), 19.4
(C-19), 42.5 (C-20), 21.1 (C-21), 138.3 (C-22), 129.3
(C-23), 51.3 (C-24), 31.8 (C-25), 25.4 (C-26), 19.0
(C-27), 24.6 (C-28), 12.3 (C-29) . 5 TR IE X}
WP S b B 3 .

EY 4 AORAR CaEE-AEDD; mp 145~
146 C; Sy TATMEE. &0 B 06 T
'H-NMR (400 MHz, CDCl3) 6: 5.37 (1H, d, J = 5.2
Hz, H-6), 3.63 (1H, m, H-3), 1.03 (3H, s, CH3-19),
0.95 (3H, d, J = 4.6 Hz, CH3-21), 0.87 (3H, t, J = 6.0
Hz, CH;-29), 0.84 (3H, d, J = 6.8 Hz, CH;-27), 0.70
(3H, d, J = 6.6 Hz, CH3-26), 0.63 (3H, s, CHs-18);
BC-NMR (100 MHz, CDCl3) &: 37.3 (C-1), 29.2 (C-
2), 71.8 (C-3), 42.3 (C-4), 140.8 (C-5), 121.7 (C-6),
31.7 (C-7), 31.9 (C-8), 50.1 (C-9), 36.5 (C-10), 21.1
(C-11), 39.8 (C-12), 45.8 (C-13), 56.8 (C-14), 24.3
(C-15), 28.3 (C-16), 56.1 (C-17), 11.9 (C-18), 19.4
(C-19), 40.4 (C-20), 19.8 (C-21), 138.3 (C-22), 129.2
(C-23), 51.3 (C-24), 33.9 (C-25), 19.0 (C-26), 23.1
(C-27), 26.1 (C-28), 12.3 (C-29). VL I %¥is 55 ik
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2, REAY 4 N B2 WY 8: AR AR CFIEE); mp 270~272 C;

WEW 5. AR Cai-maED, Fr -
BRI SN vk 2200, "TH-NMR (400 MHz, CDCL)
8:2.33 (2H, t, J = 7.6 Hz), 1.65 (2H, m), 0.91 (3H, t,
J=17.2Hz). PiHH S scmkion —8, ds etk
EW S AR .

& 6: IR AR (IR D; mp 261~263 C;
Libermann-Burchard < & & Bl 7E . "H-NMR (400
MHz, DMSO-d) 6: 0.68 (3H, s), 0.75 (3H, d, J=13.2
Hz), 0.82 (3H, d, J = 6.4 Hz), 0.85 (3H, s), 0.87 (3H,
s), 0.91 (3H, s), 1.04 (3H, s), 2.51 (1H, m, H-18), 4.30
(1H, br s, H-3), 5.13 (1H, s, H-12); “C-NMR (100
MHz, DMSO-d) J: 38.9 (C-1), 28.7 (C-2,), 77.3 (C-
3), 39.2 (C-4), 55.3 (C-5), 18.5 (C-6), 33.1 (C-7), 39.8
(C-8), 47.5 (C-9), 37.0 (C-10), 23.7 (C-11), 125.0
(C-12), 138.7 (C-13), 42.1 (C-14), 28.7 (C-15), 23.7
(C-16), 47.3 (C-17), 52.8 (C-18), 39.3 (C-19), 39.2
(C-20), 30.9 (C-21), 37.0 (C-22), 28.7 (C-23), 15.7
(C-24), 16.4 (C-25), 17.4 (C-26), 23.7 (C-27), 178.7
(C-28), 17.4 (C-29), 21.5 (C-30), Fdh 5 SCHRHE
A5, e 6 R R

&) 7. EHIRES & CHIMTEE-PIER D s mp 230~
232 °C:; 'H-NMR (400 MHz, CDCls) 8: 5.61 (1H, t,
J=2.5Hz, H-150), 5.22 (1H, d, J = 1.6 Hz, CH,-17a),
5.02 (1H, s, CH,-17b), 4.86 (1H, d, J = 11.6 Hz, H-
11a), 4.79, 4.30 (2H, ABd, J = 11.9 Hz, CH,-20), 4.65
(1H, dd, J = 11.5, 3.3 Hz, H-1p), 4.43, 4.22 (2H, dd,
J = 12.6, 5.7 Hz, CH,-6), 3.26 (1H, d, J = 11.8 Hz,
H-9p), 2.84 (1H, m, H-12a), 2.54 (1H, s, H-5p), 2.26
(1H, m, H-140), 2.26, 2.09, 2.04, 1.99 (% 3H, s,
4X-0Ac), 1.92 (1H, d, J = 13.1 Hz, H-2a), 1.61 (1H,
m, H-2b), 1.70 (1H, d, J = 13.0 Hz, H-14b), 1.42 (1H,
dt, J=17.5, 8.6 Hz, H-3a), 1.21 (1H, dd, J = 13.1, 9.2
Hz, H-3b), 1.05 (3H, s, CHs-18), 0.96 (3H, s, CHs-
19); C-NMR (100 MHz, CDCls) 6: 76.4 (C-1), 23.3
(C-2), 39.9 (C-3), 34.0 (C-4), 48.9 (C-5), 62.1 (C-6),
172.3 (C-7), 50.6 (C-8), 39.0 (C-9), 43.0 (C-10), 68.4
(C-11), 40.1 (C-12), 34.9 (C-13), 31.0 (C-14), 82.9
(C-15), 153.3 (C-16), 111.4 (C-17), 34.0 (C-18), 23.8
(C-19), 66.4 (C-20), OAc: 170.5, 169.6, 169.5, 168.9,
21.3,21.2, 21.1, 21.1, 20.9. DLyl il B0l 55 Scik Ak
A, W EAL S T A 10, 6, 11, 15B-PU 2.1k
55-6, 7-WiZ4-7, 20- P4 FE-XF - DL5EA2-16-0 o

Libermann-Burchard < 5 % fH 7E . "H-NMR (400
MHz, acetone-dg) o: 5.24 (1H, s, H-12), 3.93 (1H, d,
J =109 Hz, H-2p), 3.31 (1H, s, H-38), 2.24 (1H, d,
J = 11.5 Hz, H-18), 1.14 (3H, s), 1.08 (3H, s), 0.99
(3H, s), 0.98 (3H, s), 0.89 (3H, d, J= 6.5 Hz), 0.85 (3H,
s), 0.83 (3H, s); BC-NMR (100 MHz, acetone-dg) o:
39.7 (C-1), 65.4 (C-2), 78.5 (C-3), 38.9 (C-4), 474
(C-5), 17.8 (C-6), 32.95 (C-7), 36.7 (C-9), 37.9
(C-10), 24.1 (C-11), 125.3 (C-12), 138.5 (C-13), 42.0
(C-14), 27.8 (C-15), 23.1 (C-16), 47.9 (C-17), 52.9
(C-18), 39.7 (C-19), 38.1 (C-20), 30.6 (C-21), 37.0
(C-22), 30.5 (C-23), 23.3 (C-24), 16.0 (C-25), 16.7
(C-26), 20.6 (C-27), 177.8 (C-28), 16.9 (C-30) . LA L
Hll 5 SR R A — S, s e A 8 b 20,
30- FRIEL TR-12-05-28-1R -

G 9: FHER AR B4 (TN, Libermann-
Burchard J v 52 FHA%, i B ] g =i KL 54,
AAE S 7. 'TH-NMR (400 MHz, acetone-dg)
5.25 (1H, s, H-12), 3.65 (1H, m, H-2a), 3.48 (1H, d,
J=9.2 Hz, H-3p), 1.18 (3H, s), 1.02 (3H, s), 1.00 (3H,
s), 0.95 (3H, s), 0.92 (3H, s), 0.82 (3H, s), 0.81 (3H,
s); "C-NMR (100 MHz, acetone-dg) J: 47.6 (C-1),
68.0 (C-2), 83.1 (C-3), 39.3 (C-4), 55.3 (C-5), 18.2
(C-6), 33.6 (C-7), 38.9 (C-8), 48.0 (C-9), 38.0 (C-10),
23.3 (C-11), 122.0 (C-12), 144.1 (C-13), 41.7 (C-14),
27.5 (C-15), 22.9 (C-16), 46.7 (C-17), 41.3 (C-18),
45.9 (C-19), 30.4 (C-20), 34.2 (C-21), 33.2 (C-22),
29.3 (C-23), 16.8 (C-24), 16.5 (C-25), 25.4 (C-27),
177.9 (C-28), 32.7 (C-29), 22.9 (C-30). &%k
SCRRE — 3, S A A 9 R4 T B LR

AP 10: FEB AR A mp 268~270 C;
Libermann-Burchard & W BH1E; "H-NMR (400 MHz,
acetone-dg) J: 5.30 (1H, br s, H-12), 3.93 (1H, d, J =
12.8 Hz, H-2a), 3.33 (2H, d, J = 5.6 Hz, H-30), 2.64
(1H, td, J = 13.3, 4.6 Hz, H-18), 1.36 (3H, s), 1.22
(3H, s), 1.00 (3H, s), 0.98 (3H, s), 0.95 (3H, s), 0.86
(3H, s), 0.77 (d, J = 11.6 Hz, 3H); “C-NMR (100
MHz, acetone-dg) o: 41.7 (C-1), 65.40 (C-2), 78.6
(C-3), 39.9 (C-4), 48.0 (C-5), 18.0 (C-6), 32.9 (C-7),
41.4 (C-8), 47.4 (C-9), 38.0 (C-10), 23.8 (C-11), 127.9
(C-12), 138.8 (C-13), 42.2 (C-14), 26.4 (C-15), 26.1
(C-16), 48.0 (C-17), 53.6 (C-18), 72.4 (C-19), 42.5
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(C-20), 25.5 (C-21), 37.6 (C-22), 29.4 (C-23), 16.5
(C-24), 15.9 (C-25), 15.7 (C-26), 23.4 (C-27), 178.3
(C-28), 26.4 (C-29), 15.6 (C-30). LA % 5 ki
EHA -, M A 10 4 20, 3a, 19-= %
F-12-075-28- L RIR »

&Y 1. LEERRGE R (FD: TR
Pi+ V) mp 250~252 “C; 'H-NMR (400
MHz, CDCl3) ¢: 6.08 (1H, s, H-17a), 5.57 (1H, s,
H-17b), 5.13 (1H, dd, J = 9.9, 5.1 Hz, H-1p), 4.94
(1H, d, J = 12.4 Hz, H-20a), 4.38 (1H, d, J = 12.4 Hz,
H-20b), 3.97 (1H, dd, J = 17.9, 10.0 Hz, H-14a), 3.75
(2H, br s, CH,-6), 3.10 (1H, dd, J = 9.5, 4.7 Hz,
H-130), 2.67 (1H, ddd, J = 13.8, 9.5, 7.2 Hz, H-12a),
2.62 (1H, dd, J = 4.8, 12.0 Hz, H-14p), 2.55 (1H, dd,
J=9.2 Hz, 14.2 Hz, H-12p), 2.04 (3H, s, -OAc), 1.96
(1H, d, J = 12.7 Hz, H-5B), 1.88 (2H, m, H-2B, 120),
1.35~1.27 (2H, m, CH,-3), 1.07 (3H, s, CH;-18),
0.88 (3H, s, CH3-19); "*C-NMR (100 MHz, CDCls)
76.4 (C-1), 24.3 (C-2), 39.2 (C-3), 33.9 (C-4), 52.8
(C-5), 59.7 (C- 6), 170.2 (C-7), 58.0 (C-8), 46.6 (C-9),
442 (C-10), 65.9 (C-11), 41.6 (C-12), 34.2 (C-13),
29.3 (C-14), 200.7 (C-15), 149.6 (C-16), 119.8 (C-17),
33.8 (C-18), 23.9 (C-19), 67.5 (C-20), OAc: 169.72,
21.5. VL EXd 5 sompdoa sA 80, ik et
Y11 AEHF R KR E.

WEW 12 TLEEHIREE S CAMBE-IED; 5
WA . FRESSA PR mp 240~242
‘C; 'H-NMR (400 MHz, CD;OD) &: 5.26 (1H, s,
H-6a), 5.17, 5.16 (2H, s, CH»-17), 4.96 (1H, t, J= 2.7
Hz, H-15p), 4.70 (1H, dd, J = 11.4, 6.1 Hz, H-1p),
4.16 (1H, m, H-11), 3.90, 3.82 (2H, ABd, J = 8.9 Hz,
CH,-20), 1.05 (3H, s, CH3-18), 1.00 (3H, s, CH3-19);
BC-NMR (100 MHz, CD;OD) ¢: 77.1 (C-1), 23.4
(C-2), 36.5 (C-3), 31.1 (C-4), 50.1 (C-5), 107.8 (C-6),
175.6 (C-7), 53.6 (C-8), 45.1 (C-9), 52.5 (C-10), 62.4
(C-11), 44.0 (C-12), 37.5 (C-13), 35.0 (C-14), 76.2
(C-15), 156.6 (C-16), 101.5 (C-17), 31.9 (C-18), 22.0
(C-19), 72.4 (C-20). LA by i Hods 15 SOk FE A
— 5 e B 12 4 6B, 110, 150-—FF 46,
7 Wi%d-6, 20- 215 - 1o, 7- N FE-XF - DL5EAZ-16-0 o

B 13 TEEHIRG S G-I BT
A PSS HL s 'HANMR (400 MHz,
CD;OD) 6: 5.15 (1H, s, H-17a), 5.12 (1H, d, J = 2.3

Hz, H-17b), 4.89 (1H, d, J = 2.3 Hz, H-14a), 4.54
(1H, s, H-6a), 4.33 (1H, d, J = 10.3 Hz, H-20a), 4.03
(1H, d, J = 10.3 Hz, H-20b), 4.28 (1H, d, J = 7.7 Hz,
Glu ¥ 3t), 3.60 (1H, t, J = 8.0 Hz, H-1pB), 1.11 (3H, s,
H-18), 0.99 (3H, s, H-19); “C-NMR (100 MHz,
CD;0D) §: 83.7 (C-1), 27.5 (C-2), 38.3 (C-3), 32.9
(C-4), 57.6 (C-5), 72.1 (C-6), 98.4 (C-7), 52.5 (C-8),
44.6 (C-9), 40.7 (C-10), 17.8 (C-11), 31.9 (C-12),
45.6 (C-13), 74.2 (C-14), 70.2 (C-15), 159.1 (C-16),
108.3 (C-17), 31.6 (C-18), 20.6 (C-19), 61.4 (C-20),
103.3 (C-17), 74.4 (C-2'), 77.1 (C-3'), 70.8 (C-4"),
76.3 (C-5"), 63.0 (C-6") o LAyl il s 15 SC ik 8
FEA 5, S A 13 -7 0, 20-FR42 -
DA Le-16-45-1a, 6B, 7B, 14p, 15p-TLlE-1-0-%]
2] W R B Y

&Y 14 LOEPIRGE S (BU-FE); mp
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