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Chemical constituents from Rabdosia phyllopoda

YE Jiang-hai, DENG Rui, ZOU Juan, ZHAO Chen-liang, ZHANG Jing-jie
Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China

Abstract: Objective To investigate the chemical constituents of Rabdosia phyllopoda. Methods The chemical constituents were
isolated and purified by chromatography with silica gel, Sephadex LH-20 and by semi-preparative HPLC, and their structures were
identified by analysis of spectroscopic evidences and physicochemical properties. Results A total of 14 constituents were isolated
from R. phyllopoda and elucidated as (Z)-1,1"-biindenyliden (1), B,B-carotene (2), germacrene B (3), 2a,30,24-trihydrxyolean-12-
en-28 oic acid (4), ferulic acid hexacosanyl ester (5), ergosterol peroxide (6), ursolic acid (7), a-amyrin acetate (8), obtusalin (9),
betulinic acid (10), 2a,30,19a-trihydroxy-12-en-28-urs acid (11), 2a,3a-dihydroxyl-12-ene-28 oic acid (12), 2a-hydroxyursolic acid
(13), and lutein (14). Conclusion The 14 compounds are isolated from this plant for first time, and compound 1, 3, 6, 9, 14 are isolated
from the plants of R. phyllopoda for the first time.
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ZRFE-12-05-28- % 55 R (2a,30,19a-trihydroxy-12-
en-28-urs acid, 11). 20,30~ _FF]E-12-4-28-5F 8 R
R (2a,30-dihydroxyl-12-ene-28-oic acid, 12). 2a-
I F5ER (20-hydroxyursolic acid, 13). M3z
(lutein, 14D, 14 MEEYIE IR M ZAED) T 5 2515
B, HPAY 1. 3. 6. 9. 14 HIRNEFLKE
Y B E .

1 5T

Bruker Avance NEO 600 4% fif S 4R i3 (2
BRUKER 1Y #%/A#]); Bruker Daltonics Compact
([ BRUKER {28 AF]); Agilent 1260 B2 %
HPLC (5[ Agilent A7]); BUCHI-R-215 &YJie%%
AR LA EARATRD; MS105DU HLF- 737
R Gt HAXZR AT GZX-9070 LA R T 146
RS A TR A D HNX-460 AL (Jbat
HRITCHHE ARG RA T AR (F i
AT, 200~300 H); GFpsq FERRHIR (75 il
T, 50 mm X 100 mm); Fi ML LH-20 (I
WRAEMT ARG IR A FD; Bl RBtE GiriTd
¥R MCI (H A Mitsubishi 46244 H], 75~
150 H ): Sephadex LH-20, & 47N 10%
H,SO4-EtOH &, FoAt a7 2 Tolk st A 2 4
a7l .

LIS Z5HF 2017 4F 10 AR AT PHHEAK, 5
W2 BN R 25 R 2PN SR S 8 NIB TR %
SEIBHEYINWIT A A 3E Rabdosia phyllopoda (Diels)
Hara, JFUAEYIFRA (GY201710014) FEHCT 5t/
B4 K.

2 REEESE

FHRZ54F 7.5 kg, KW RCHRY, IR 95% Tk
FREREAT VIR 5 IR, BRI 7 d, DR IRAE1S
BE (41770 2. WREHEERR OIS FEER
SRR, R RER A ST AT I, oy
5N A~EBo. A #5 FIE RESIR LR 78 0 ViR
Al CHIMEE-BIRR 488 10 0 1—~1 2 1) B
% %4t, Sephadex LH-20 A €43 ( — G FH - FH A 1 :
D RE S EAR 2 EY) 1(4.2 mg) 4(5.7 mg).
2 (11.3mg)\ 3 (7.6 mg). B ¥4 & & HEHL 2.1
TR, ZRERAE IS CHIMER-BETR 285 20 - 1—1 ¢
1) BREEVEMG, Sephadex LH-20 H:tail ( & H -
HEE 1. 1) RESBANEEMAEY 6 (8.1 mg).
7 (34.5mg); C o HdEE & HEA R AR
TFEAT AR, ] MCT AR RS AT Bt fe, TR A6

AR CHMB-BEIR 208 4 0 1—1 1 1) B
Jiit, Sephadex LH-20 fH: ot ( & He-HEE 1 1D
S EA AR EY 9 (56.9 mg). 8 (5.5mg). 10
(8.9 mg); D &4 H1 E &0 H IR Z AR5, Hoks
X 2 Waradt, R R RAR R, SRR
At Tk, H (& FR-FEE10:1—-1: 1)
HEATHGPEPEM, Sephadex LH-20 #: il ( & H -
FlEE 10D B4R siEy 11 (112 mg). 12
(16 mg), FHFAFH4 HPLC (HEE-/K 80 : 20) #HT
aifk, RAHREEY 13 (13.8 mg). 14 (21.8 mg).
3 HMm%EE

EW 1. AR SET & W, HE
K 10% H,SO4-EtOH B 44t . ESI-MS m/z: 227
[M—H] . "H-NMR (600 MHz, CDCl5) §: 8.80 (2H, d,
J=28.4Hz H-7, 15), 8.74 (2H, d, /= 9.0 Hz, H-1, 9),
8.02 (2H, d, J = 9.0 Hz, H-2, 10), 8.00 (2H, d, J=9.0
Hz, H-4, 12), 7.72 (2H, dd, J = 8.3, 6.9 Hz, H-6, 14),
7.64 (2H, m, H-5, 13); "“C-NMR (150 MHz, CDCl;)
5 121.4 (C-1, 9), 127.5 (C-2, 10), 132.3 (C-3, 11),
1284 (C-4, 12), 126.5 (C-5, 13), 126.8 (C-6, 14),
123.3 (C-7, 15), 130.7 (C-8, 16), 128.4 (C-17, 18). LI
RS SRR E A -, st A 1 A
(£)-1,1'- biindenyliden,

&Y 2: KRR GERROOLESREA ST
SAN  TZ K 10% HoSO4-EtOH 48 4% 1 . ESI-MS
m/z: 535[M—H] . 'H-NMR (400 MHz, CDCl;) &:
1.03 (12H, s, 16, 17-CH3), 1.72 (6H, s, 18-CHs), 1.97
(12H, s, 19, 20-CH;); *C-NMR (100 MHz, CDCls) &
34.4 (C-1, 1'), 39.8 (C-2, 2'), 19.4 (C-3, 3"), 33.3 (C-4,
4", 130.1 (C-5, 5'), 138.0 (C-6, 6), 126.8 (C-7, 7'),
137.9 (C-8, 8'), 136.2 (C-9, 9'), 131.0 (C-10, 10"),
125.2 (C-11, 11'), 137.4 (C-12, 12), 136.6 (C-13, 13),
132.6 (C-14, 14"), 129.5 (C-15, 15", 29.1 (C-16, 16'),
29.1 (C-17, 17", 21.9 (C-18, 18'), 12.9 (C-19, 19",
13.0 (C-20, 20", VL _-¥¥f 5 scirafos A — 5,
WA AW 2 H B,B-carotene.

WEY 3: LEEWHHCRY: ST,
JZR6 10% H,SO4-EtOH 4Ll . ESI-MS miz:
205 [M+H]". "H-NMR (400 MHz, CDCl;) J: 5.14
(1H, brd, J = 8.0 Hz, H-1), 5.11 (1H, brd, J = 4.0 Hz,
H-5), 1.97~2.09 (10H, m, H-2, 3, 6, 8, 9), 1.68 (3H,
s, 15-CH3), 1.56~1.60 (9H, s, 12, 3, 14-CH;);
BC-NMR (100 MHz, CDCl3) 6: 124.4 (C-1), 29.9
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(C-2), 284 (C-3), 135.1 (C-4), 124.5 (C-5), 39.9
(C-6), 131.4 (C-7), 26.9 (C-8), 26.8 (C-9), 135.3
(C-10), 124.4 (C-11), 16.2 (C-12), 16.3 (C-13), 17.9
(C-14), 25.9 (C-15). LA E s 5 STk i i 2 A
— 5, WA 3 A KARE S B,

WEY 4: AR SIETHE, HERN
10% H,SO4-EtOH E 441 . ESI-MS m/z: 487 [M+
H]". "H-NMR (600 MHz, MeOH-d,) 6: 5.20 (1H, br.s,
H-12), 4.63 (1H, d, J = 3.4 Hz, H-3), 3.86 (1H, d, J =
11.5 Hz, H-24a), 3.60 (1H, d, J = 15.0 Hz, H-24b),
2.76 (1H, dd, J = 14.0, 4.5 Hz, H-18), 1.12 (3H, s,
H-23), 1.00 (3H, s, H-27), 0.95 (3H, s, H-29), 0.90
(3H, s, H-25), 0.86 (3H, s, H-26), 0.75 (3H, H-30);
BC.NMR (150 MHz, MeOH-d,) d: 42.2 (C-1), 66.5
(C-2), 74.4 (C-3), 43.0 (C-4), 49.6 (C-5), 19.7 (C-6),
33.5 (C-7), 40.4 (C-8), 48.4 (C-9), 39.5 (C-10), 24.3
(C-11), 123.4 (C-12), 145.5 (C-13), 45.4 (C-14), 28.5
(C-15), 24.2 (C-16), 47.5 (C-17), 42.3 (C-18), 47.2
(C-19), 31.5 (C-20), 34.3 (C-21), 33.5 (C-22), 23.5
(C-23), 65.4 (C-24), 17.5 (C-25), 17.4 (C-26), 26.2
(C-27), 182.3 (C-28), 34.4 (C-29), 24.2 (C-30). Ll L
JeERE S SkikE B, WA 4 N
20,30,24- = F2F-12-J75-28-FF BURER .

EY 5. AtkAR; G TaES, HERN
10% H,SO0,-EtOH Z A48 . ESI-MS m/z: 585 [M—
H] . 'H-NMR (400 MHz, CDCL;) 6: 7.61 (1H, d, J =
15.8 Hz, H-7), 7.07 (1H, d, J = 8.2 Hz, H-6), 7.03 (1H,
s, H-2), 6.91 (1H, d, J = 8.1 Hz, H-5), 6.29 (1H, d, J =
15.8 Hz, H-8), 5.87 (1H, s, -OH), 4.18 (2H, t, J = 6.3
Hz, 1-CH,), 3.93 (1H, s, -OCHj3), 0.88 3H, t, J= 6.5
Hz, 28'-CH3); "*C-NMR (100 MHz, CDCl3) &: 127.3
(C-1), 109.4 (C-2), 146.8 (C-3), 147.9 (C-4), 115.8
(C-5), 123.2 (C-6), 144.8 (C-7), 114.8 (C-8), 167.5
(C-9), 64.8 (C-1), 32.1 (C-2), 29.9 (C-3'~20"), 29.8
(C-21"), 29.8 (C-22'), 29.7 (C-23"), &: 29.5 (C-24),
28.9 (C-25"), 26.1 (C-26"), 22.8 (C-27"), 14.3 (C-28'),
56.1 (-OMe)o bA_b i ¥odfs 5 ek s A — 55 1®),
WS EE Y S BB — -+ )\l .

WEY 6: AR ZinT AN, HERN
10% H,SO4EtOH & ff, ESI-MS m/z: 429 [M+
H]". 'H-NMR (400 MHz, CDCl;) &: 6.50 (1H, d, J =
8.5 Hz, H-6), 6.24 (1H, d, J = 8.5 Hz, H-7), 5.22 (1H,
dd, J=15.1, 7.4 Hz, H-23), 5.13 (1H, dd, J=15.3, 7.9

Hz, H-22), 3.97 (1H, m, H-3), 0.99 (1H, d, J = 6.5 Hz,
21-CH3), 0.90 (1H, d, J = 6.8 Hz, 28-CHj3), 0.88 (3H,
s, 19-CHs), 0.83 (1H, s, 26-CH3); "*C-NMR (100
MHz, CDCl;) §: 34.8 (C-1), 30.2 (C-2), 66.6 (C-3),
37.0 (C-4), 82.3 (C-5), 135.5 (C-6), 130.9 (C-7), 79.6
(C-8), 51.2 (C-9), 37.1 (C-10), 23.5 (C-11), 39.5
(C-12), 44.7 (C-13), 51.8 (C-14), 20.8 (C-15), J: 28.8
(C-16), 56.3 (C-17), 13.0 (C-18), 18.3 (C-19), 39.9
(C-20), 21.0 (C-21), 135.3 (C-22), 132.4 (C-23), 42.9
(C-24), 33.2 (C-25), 20.1 (C-26), 19.8 (C-27), 17.7
(C-28). LA b eileHidfs 5 ek A —5", ek
ENAEY) 6 Jid A M B2

WEW 7. AR SIETHE, HERLN
10% H,SO4-EtOH &40 t5 . ESI-MS m/z: 457 [M+
H]*. 'H-NMR (400 MHz, MeOH-dy) J: 0.84 (13H, s,
27-CH3), 1.02 (3H, s, 25-CH3), 1.07 (3H, s, 26-CH3),
1.08 (3H, s, 30-CH3), 1.24 (3H, s, 24-CH;), 1.81 (3H,
s, 23-CH;); ""C-NMR (100 MHz, MeOH-d,) &: 39.2
(C-1), 28.2 (C-2), 78.2 (C-3), 40.0 (C-4), 55.9 (C-5),
18.9 (C-6), 33.7 (C-7), 39.5 (C-8), 48.1 (C-9), 37.4
(C-10), 23.7 (C-11), 125.7 (C-12), 139.3 (C-13), 42.6
(C-14), 29.9 (C-15), 24.0 (C-16), 48.1 (C-17), 53.6
(C-18), 39.6 (C-19), 39.5 (C-20), 31.2 (C-21), 37.4
(C-22), 28.8 (C-23), 16.7 (C-24), 15.8 (C-25), 17.5
(C-26), 25.0 (C-27), 180.0 (C-28), 17.7 (C-29), 21.6
(C-30). LA_EJeil %t 5 scmrios A — 51, #%
KENEY T NRERR.

EY 8: AR SiETEV, HERN
10% H,SO4-EtOH T4 4.5 . ESI-MS m/z: 469 [M+
H]". '"H-NMR (600 MHz, CDCl;) &: 0.80 (3H, s,
28-CH3), 0.87 (3H, s, 23-CHs), 0.88 (6H, s, 24,
30-CHs), 0.98 (3H, s, 29-CH3), 1.01 (3H, s, 26-CH3),
1.06 (3H, s, 25-CH3), 1.30 (3H, s, 27-CH3), 2.05 (3H,
s, -OAc) 4.50 (1H, m, H-3), 5.12 (1H, t, J = 3.6 Hz,
H-12); "C-NMR (150 MHz, CDCl3) 6: 38.6 (C-1),
23.8 (C-2), 81.1 (C-3), 37.9 (C-4), 55.4 (C-5), 18.4
(C-6), 33.0 (C-7), 39.8 (C-8), 47.8 (C-9), 36.9 (C-10),
23.4 (C-11), 124.5 (C-12), 139.8 (C-13), 42.2 (C-14),
28.2 (C-15), 6: 33.9 (C-16), 59.2 (C-17), 39.8 (C-18),
18.3 (C-19), 40.2 (C-20), 31.4 (C-21), 41.7 (C-22),
28.2 (C-23), 16.9 (C-24), 15.9 (C-25), 17.0 (C-26),
17.7 (C-27), 28.9 (C-28), 23.5 (C-29), 21.5 (C-30),
171.2, 21.6-OAc. LA JeiE%d 5 Sk AR —
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FM, R A 8 9 o- T IE R ZHRTE -
WwEY 9: AR SiETE, HER
10% H,SO4-EtOH E 441 . ESI-MS m/z: 443 [M+
H]". 'H-NMR (600 MHz, CDCl;) 6: 0.73 (1H, d, J =
11.9 Hz, H-5), 0.79 (3H, s, 25-CH3), 0.81 (2H, d, J =
5.9 Hz, 30-CH3), 0.93 (3H, s, 26-CH3), 0.95 (3H, d,
J = 4.4 Hz, 29-CH3), 0.99 (3H, s, 24-CH3), 1.00 (3H,
s, 23-CH3), 1.10 (3H, s, 28-CH3), 3.53 (1H, d, J=11.0
Hz, H-27), 5.14 (1H, t, J = 3.6 Hz, H-12); “C-NMR
(150 MHz, CDCl3) 0: 39.4 (C-1), 27.3 (C-2), 79.0
(C-3), 38.0 (C-4), 55.2 (C-5), 18.3 (C-6), 32.8 (C-7),
40.0 (C-8), 47.7 (C-9), 36.9 (C-10), 23.3 (C-11), 125.1
(C-12), 138.7 (C-13), 42.1 (C-14), 23.4 (C-15), 26.0
(C-16), 38.8 (C-17), 54.0 (C-18), 39.4 (C-19), 39.4
(C-20), 30.6 (C-21), 35.2 (C-22), 28.1 (C-23), 16.8
(C-24), 15.7 (C-25), 15.6 (C-26), 70.0 (C-27), 23.3
(C-28), 21.3 (C-29), 17.4 (C-30). LA FuitsiE 5
BRIRIE A — 5, Wb A 9 4 obtusalin.
EY10: AR ZET PEE, WER
10% H,SO0,-EtOH 24 tt. ESI-MS m/z: 457 [M+
H]". 'H-NMR (600 MHz, MeOH-d,) d: 0.84 (13H, s,
27-CH3), 1.02 (3H, s, 25-CH3), 1.07 (3H, s, 26-CH3),
1.08 (3H, s, 30-CH3), 1.24 (3H, s, 24-CH3), 1.81 (3H,
s, 23-CHs); "“C-NMR (150 MHz, MeOH-d,) &: 38.0
(C-1), 28.7 (C-2), 78.5 (C-3), 39.7 (C-4), 56.3 (C-5),
19.2 (C-6), 35.2 (C-7), 41.5 (C-8), 51.3 (C-9), 37.9
(C-10), 21.6 (C-11), 26.5 (C-12), 39.0 (C-13), 43.2
(C-14), 30.7 (C-15), 33.3 (C-16), 57.0 (C-17), 48.2
(C-18), 50.1 (C-19), 151.7 (C-20), 29.0 (C-21), 37.9
(C-22), 31.6 (C-23), 16.7 (C-24). L EY6iEHE 5
BRIRE R A 3, Mt A 10 AHERTR
WwEY 1. BERK: SETHE, HERN
10% H,SO,4-EtOH 245 5, ESI-MS m/z: 487 [M—
H] . 'H-NMR (600 MHz, MeOH-d,) d: 0.91 (13H, s,
26-CH3), 0.99 (3H, s, 23-CHs), 1.11 (6H, s, 24,
30-CH3), 1.27 (3H, s, 25-CH3), 1.42 (3H, s, 27-CH3),
1.65 (3H, s, 29-CH3): *C-NMR (150 MHz, MeOH-d,)
J9: 43.2 (C-1), 66.5 (C-2), 79.3 (C-3), 39.0 (C-4), 49.1
(C-5), 19.0 (C-6), 33.9 (C-7), 40.9 (C-8), 48.0 (C-9),
38.9 (C-10), 24.4 (C-11), 128.4 (C-12), 140.9 (C-13),
42.5 (C-14), 29.6 (C-15), 26.7 (C-16), 48.6 (C-17),
55.0 (C-18), 73.0 (C-19), 42.7 (C-20), 27.3 (C-21),
39.2 (C-22), 29.8 (C-23), 22.6 (C-24), 17.0 (C-25),

17.2 (C-26), 25.0 (C-27), 181.1 (C-28), 27.4 (C-29),
17.6 (C-30), VL il $id 5 ScmkafoE 2 A — ),
WS EAAY 11 N 20,30,190- =F2FE-12-45-28-1%
TR o

WEW12: AR HETHE, @280
10% H,SO,-EtOH & %{. ESI-MS m/z: 471 [M—
H] . 'H-NMR (600 MHz, MeOH-d,) J: 0.82 (3H, s,
26-CH3), 0.87 (3H, s, 23-CH3), 0.92 (3H, s, 24-CH3),
0.95 (3H, s, 29-CH3), 0.99 (3H, s, 30-CH3), 1.00 (3H,
s, 25-CH3), 1.19 (3H, s, 27-CH3), 2. 85 (1H, m, H-18),
3.93 (1H, m, H-2), 5.26 (1H, t, J = 3.5 Hz, H-12);
BC-NMR (150 MHz, MeOH-d,) J: 42.7 (C-1), 67.1
(C-2), 80.1 (C-3), 39.5 (C-4), 49.3 (C-5), 19.2 (C-6),
33.9 (C-7), 40.7 (C-8), 47.6 (C-9), 39.4 (C-10), 24.0
(C-11), 123.5 (C-12), 145.3 (C-13), 43.0 (C-14), 28.8
(C-15), 24.6 (C-16), 48.6 (C-17), 42.5 (C-18), 47.3
(C-19), 31.6 (C-20), 33.6 (C-21), 34.9 (C-22), 22.7
(C-23), 29.2 (C-24), 16.9 (C-25), 17.8 (C-26), 26.5
(C-27), 181.9 (C-28), 24.0 (C-29), 33.8 (C-30). Ll L
SR SRk RE R A Y, M et A 12
N 20,30- R HE-12-05-28-F R R .

WEW13: AR, SIS T HE, HEa0
10% H,SO,-EtOH 24841 4, ESI-MS m/z: 473 [M—+
H]". 'H-NMR (600 MHz, MeOH-d,) &: 0.97 (3H, d,
J = 6.4 Hz, 23-CH;), 1.00 (3H, s, 26-CH3), 1.06 (3H,
s, 30-CH;), 1.10 (3H, s, 24-CH;), 123 (GH, s,
29-CH3), 1.28 (3H, s, 26-CH3), 1.30 (3H, s, 25-CH3),
3.42 (1H, d, J = 9.2 Hz, H-3), 4.12 (1H, m, H-2), 5.48
(1H, s, H-12); *C-NMR (150 MHz, MeOH-dj) &: 48.4
(C-1), 69.0 (C-2), 84.2 (C-3), 40.2 (C-4), 56.3 (C-5),
19.2 (C-6), 31.5 (C-7), 40.4 (C-8), 48.5 (C-9), 38.8
(C-10), 24.1 (C-11), 125.9 (C-12), 139.7 (C-13), 42.9
(C-14), 29.0 (C-15), 25.3 (C-16), 48.4 (C-17), 53.9
(C-18), 39.9 (C-19), 39.8 (C-20), 33.9 (C-21), 37.8
(C-22), 29.8 (C-23), 17.4 (C-24), 17.9 (C-25), 17.9
(C-26), 24.3 (C-27), 180.6 (C-28), 18.1 (C-29), 21.8
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YA 13 N 20-F ST IR
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H]*. 'H-NMR (600 MHz, CDCl;) 6: 0.85 (3H, s,
17'-CH3), 1.00 (3H, s, 16’-CHs), 1.07 (6H, brs, 16,
17-CH3), 1.62 (3H, s, 18’-CH3), 1.74 (3H, s, 18-CHj3),
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1.91 (3H, s, 19'-CH3), 0.85 (3H, s, 17'-CH3), 1.96 (6H,
brs, 20, 20'-CH3), 4.00 (1H, m, H-3), 4.25 (1H, m,
H-3"); “C-NMR (150 Hz, CDCl;) 8: 37.3 (C-1), 37.3
(C-1"), 48.6 (C-2), 44.8 (C-2"), 65.3 (C-3), 66.1 (C-3"),
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(C-11"), 137.9 (C-12, 12/, 13), 136.6 (C-13"), 132.7
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