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(20-hydroxyursolic acid,3) .2a,23- 3% H BB R (24, 23-dihydroxyursolic acid,4) ;6 > # Bl 25649 M ¢ & (quercetin,5) . FF
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Study on triterpenoid and flavonoid contents of Rabdosia japonica

LIU Hong-chuan, JIN Yong-sheng” , CHEN Hai-sheng”
Department of Natural Medicinal Chemistry, School of Pharmacy, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To extract and identify the chemical constituents of Rabdosia ja ponica. Methods The constituents
were isolated and purified by chromatography on silica gel, Sephadex LH-20 and HPLC. The structures of the compounds were
determined by mass spectrometry (MS) and nuclear magnetic resonance ( NMR) spectral analysis. Results Totally 10
compounds were isolated and their structures were identified as four triterpenoids: oleanolic acid (1), ursolic acid (2),

2a-hydroxyursolic acid (3), 2a, 23-dihydroxyursolic acid (4) ;six flavonoids: quercetin (5), apiginin (6), luteolin (7), rutin

(8), isorhamnetin (9), and tricin (10). Conclusion

first time

Isorhamnetin (9) and tricin (10) had been isolated from this plant for the

[Key words] Rabdosia japonica ; triterpenoid; flavones; isolation and purification; structure identification
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3% [ Rabdosia japonica (Burm.

2 FEMER

2.1 RBF5H R T 5 6 ke,
FH 50 L 90 % £ B i [a] 37t 48 B 3 9K, £ BB ol e ik
AR M R K (5 L) 28, Ja MO A i ik
LT OE T FEAM(E B8 WL, HIK5 L), &
iR 2T A U AV 28 1F | B AH B B AT 3 | Sephadex
LH-20 #8325 )2 658 DL R AH HPLC. 43 5
25 10 MEEY.

2.2 MemEMER

2.2.1 AW 1 HEITLEMNHE K, m p. 240~
243°C, ESIMS m/z: 457[ M+ H]". ##'HNMR,
¥ CNMR K DEPT 3% (600 MHz, CDCly) #Eil H 215X
K Cyo His Os, B 2 =18 ' HNMR: 5. 29 (1H, brs,
H-12), 3.23 (1H, dd, J=11.4, 4.2 Hz, H-3), 2.83
(1H, dd, J=13.2, 4. 2 Hz, H-18), 1. 14(3H, s,
H-27), 1.00 (3H, s, H-23), 0.94 (3H, s, H-25),
0.92 (3H, s, H29), 0.91 (3H, s, H-30), 0. 78
(3H, s, H-24), 0.76 (3H, s, H-26);"”CNMR:39. 8
(C-1), 29.1 (C-2), 80.5 (C-3), 40.7 (C-4), 56.6
(C-5), 19.7 (C-6), 34.0 (C-7), 40.2 (C-8), 49. 1
(C-9), 38.5 (C-10), 24.3 (C-11), 124. 0 (C-12),
145.0 (C-13), 43.0 (C-14), 28.6 (C-15), 24. 8
(C-16), 47.9 (C-17), 42.4 (C-18), 47.3 (C-19),
32.1 (C-20), 35.2 (C-21), 33.8 (C-22), 29.5 (C-
23), 16.9 (C-24), 16.7 (C-25), 18.6 (C-26), 27.3
(C-27), 185. 0 (C-28), 34.5 (C-29), 25.0 (C-30),
DL 5 Semk™ e, w0 i Ak A W R 5 O R
(oleanolic acid) ,

2.2.2 fud&H2 HEKHAK,m p. 259~2617TC,
ESI'MS m/z: 457 [M+H] ,455 [M—H] ;
#EHNMR,. " CNMR & DEPT i (600 MHz, DM-
SO-do) #EW H 4y F XA Cy His Oy ., HNMR: 5. 12
(1H, brs, H-12), 3. 00 (1H, m, H-3), 2. 10
(1H, d, J=9.0 Hz, H-18), 1.04 (3H, s, H-27),
0.91 (3H, s, H-26),0.89 (3H, s, H-23), 0. 86
(3H, s, H-25), 0.81 (3H, d, J=6.6 Hz, H-29),

e
1A B
=

0.75 (3H, s, H-30), 0. 67 (3H, s, H-24);
"CNMR:38. 9 (C-1), 27.4 (C-2), 77.2 (C-3),
38.7 (C-4), 55.1 (C-5), 18.4 (C-6), 33.1 (C-7),
39.4 (C-8), 47.4 (C-9), 36.9 (C-10), 23.2 (C-
11), 124.9 (C-12), 138.5 (C-13), 42.0 (C-14),
27.9 (C-15), 24.2 (C-16), 47.2 (C-17), 52.7 (C-
18). 38. 8 (C-19), 38.6 (C-20), 30.5 (C-21),
36.7 (C-22), 28.6 (C-23), 15.6 (C-24), 16.4 (C-
25), 17.3 (C-26), 23.6 (C-27), 178. 6 (C-28),
17.4 (C-29), 21.4 (C-30), DL b%cds 530k 1
X1 1AL A W R BE R TR (ursolic acid) ,

2.2.3 AW 3 HEMHAK.m. p. 272~275C,
ESI-MS m/z: 473 [ M + H ] ; # #'HNMR,
PCNMRK DEPT i (600 MHz, CD;OD) 4 il H 43
FRH CyHisO, ., ' HNMR 5. 25 (1H, brs, H-12),
3.94 (1H, d. J=12. 0Hz, H-2), 3.32 (1H, brs,
H-3), 2.21 (1H, d. J=11. 4 Hz, H-18), 1. 15
(3H, s, H-27), 1. 01 (3H., overlapped, H-23).,
1.00 (3H. overlapped, H-26), 0. 98 (3H, over-
lapped, H-25), 0. 87 (3H, overlapped, H-29),
0.85 (3H, overlapped, H-30), 0. 82 (3H, over-
lapped, H-24);"CNMR:42. 6 (C-1), 67.2 (C-2),
80.0 (C-3), 39.5 (C-4), 49.3 (C-5), 19.1 (C-6),
34.2 (C-7), 40. 4 (C-8), 48.5 (C-9), 39.4 (C-
10), 25.3 (C-11), 126. 8 (C-12), 139. 8 (C-13),
43.4 (C-14), 29.2 (C-15), 24.4 (C-16), 46.7 (C-
17). 54. 4 (C-18), 40. 9 (C-19), 39.5 (C-20),
31.8 (C-21), 38.1 (C-22), 29.2 (C-23), 24.2 (C-
24), 17.0 (C-25), 17.8 (C-26), 22.5 (C-27),
181.7 (C-28), 17.6 (C-29), 21.5 (C-30), LA L%
i 5 SO He L 1 E ARG N 2055 BE RE R R
(2q-hydroxyursolic acid)

2.2.4 AW 4 HEKHK.m p. 292~2947C,
ESI-MS m/z: 489 [ M + H ] ; # #'HNMR,
BCNMR X DEPT % (600 MHz, CD,OD) #E il H />
TN CyHis O ,'"HNMR: 5. 37 (1H, s, H-12),
4.13 (1H, d, J=12.0 Hz, H-2), 3.79 (1H, brs,
H-3), 3.64 (1H, d. J=11.4 Hz, H-23a). 3. 47
(1H. d, J=11.4 Hz, H-23), 2.23 (1H, d, J=
11.4 Hz, H-18), 1.13 (3H, s, H-27), 1. 04 (3H,
s, H-26), 0.95 (3H, s, H-24), 0.92 (3H, s, H-
29), 0.83 (3H. s, H-30), 0. 81 (3H, s, H-25);
BCNMR:42. 3 (C-1), 66.5 (C-2), 79.5 (C-3),
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43.8 (C-4), 47.2 (C-5), 18.2 (C-6), 33.2 (C-7),
40. 1 (C-8), 48. 4 (C-9), 38.4 (C-10), 23.5
(C-11), 126. 0 (C-12), 139. 1 (C-13), 42. 9
(C-14), 28.5 (C-15), 25.6 (C-16), 48.8 (C-17),
53.4 (C-18), 39.9 (C-19), 39.6 (C-20), 31.2
(C-21), 38.0 (C-22), 71.2 (C-23), 14.5 (C-24),
17.0 (C-25), 18.3 (C-26), 23.4 (C-27), 180. 8
(C-28), 17.0 (C-29), 21.3 (C-30), L %53
BRE H X B A B O 20, 23- T B AE R R
(2a,23-dihydroxyursolic acid) ,

2.2.5 fA&HS WEOHK.m p. 312~315C,
ESI-MS m/z;: 301 [M— H] ,303 [M+ H]", 325
[M+Na] ", #ii' HNMR,"” CNMR & DEPT i (600
MHz, CD; OD) il H 4374 Cis Hio Or .' HNMR:
6.18 (d, J=1.8 Hz, H-6), 6.39 (d, J=1.8 Hz,
H-8), 7.74 (d, J=1.8 Hz, H-2"), 6.89 (d, J=
8.4 Hz, H-5"), 7. 64 (dd, J =8.4, 1. 8 Hz,
H-6");""CNMR:148.0 (C-2), 137.2 (C-3), 177.3
(C-4), 162.5 (C-5), 99.2 (C-6), 165.6 (C-7),
94.4 (C-8), 158.2 (C-9), 104.5 (C-10), 124. 1
(C-1"), 116. 0 (C-2"), 146.2 (C-3"), 148.7 (C-
4"y, 116.2 (C-5"), 121.7 (C-6"), VA % ¥i 5 X
MR He X B R AR A W M (quercetin) ,
2.2.6 WAEM6 FEAMAK.m. p. 185~186T,
ESI-MS m/z:633 [M+Na]", 611 [M+H]", 609
[M—H] . -8k &N FH M. Molish J b &2 FH
PR B 2R G Y, R HNMR,” CNMR X
DEPT i# (600 MHz, CD; OD) #f il H: 2> 7 X 4
CyH3 O ,' HNMR: 5. 19 (1H, s, H-6), 6. 99
(1H, s, H-8), 7.19 (1H, s, H-2"), 6. 14 (1H, d,
J=6.0 Hz, H-5"),7.65(1H, d, J=6.0 Hz, H-
6");"CNMR:157. 3 (C-2), 134. 2 (C-3), 178. 2
(C-4), 161. 8 (C-5), 99.4 (C-6), 162.1 (C-7),
94.3 (C-8), 157. 4 (C-9), 104, 8 (C-10), 122.5
(C-1"), 115. 9 (C-2"), 145. 3 (C-3"), 149. 0
(C-4"y, 117.0 (C-5"), 122.1 (C-6"), 102. 1 (C-
1), 74.8 (C-2"), 77.1 (C-3"), 71.2 (C-4"), 76.7
(C-5"), 67.8 (C-6"), 101.5 (C-1"), 70.7 (C-2"),
71.1 (C-3"), 72.6 (C-4"), 69.0 (C-5"), 18. 4
(C-6") LA L5508 5 SClRU Lo xr o 2 iz Ak & 9 ok
T (rutin) ,

2.2.7 AW T BEOKAK,m. p.330~332°C, =
AL R R BH Y, ESI-MS m/z: 287 [M+H] i

#5'HNMR,"”"CNMR & DEPT % (600 MHz, DM-
SO-de) #EM H 4 F X8 Cis Hio Os s 0 B 224k &
¥, HNMR:6.66 (1H, s, H-3) 6.18 (d, J=2.4
Hz, H-6),6.43 (d, J=2.4 Hz, H-8), 7.39 (1H,
d, J=8.4 Hz, H-2"), 6.88 (1H. d, J=8.4 Hz,
H-5"), 7. 41 (1H dd, J=8.4, 2.4 Hz, H6");
"CNMR:157.6 (C-2), 104.0 (C-3) 182.0 (C-4),
164.2 (C-5), 99.2 (C-6), 164.5 (C-7), 94. 2
(C-8), 161.8 (C-9), 103.2 (C-10), 121.9 (C-1"),
113.7 (C-2"), 146.1 (C-3"), 150.0 (C-4"), 116. 4
(C-5"), 119.3 (C-6"), PA_L%uds 5 ekt txt,
A W AR R (luteolin)

2.2.8 &8 EEKAK,m. p 352~354C, =
AALER B B L ESI-MS m/z: 271 [M+H] 4
' HNMR."” CNMR ¥ DEPT i (DMSO-ds. 600
MHz) #E i H 5 F X R Cis Hi Os, 0 8 0l 2616 &
¥ .,"HNMR:6.72 (1H, s, H-3), 6.18 (d, J=2.4
Hz, H-6), 6.46 (d, J=2.4 Hz, H-8), 7.88 (1H,
d, J=9.0 Hz, H-2"), 6.91 (1H, d, J=9.0 Hz,
H-3"), 6. 91 (1H, d, J=29. 0 Hz, H-5"), 7. 89
(1H, d, J =9. 0 Hz, H-6");" CNMR;: 165. 7
(C-2), 104.7 (C-3), 183.5 (C-4), 162.8 (C-5),
100.5 (C-6), 165.5 (C-7), 95.7 (C-8), 163.0
(C-9), 105.5 (C-10), 123.1 (C-1"), 130.2 (C-2"),
117.6 (C-3"), 159.2 (C-4"), 117.6 (C-5"), 130.2
(C-6"). LA L%cds 5 ek teoxd, # e &9k
J7 3R % (apiginin) .

2.2.9 AP FEAHAK.,m. p. 307 ~309C,
ESI-MS m/z:317 [M+H]", 315 [M—H] , #
JE'HNMR."” CNMR ¥ DEPT i (DMSO-d;. 600
MHz) #f J H: 43 7328 Cis Hy, O;,'HNMR: 12, 42
(1H, s, 5-OH), 9.63 (1H, s, 3-OH), 6.18 (1H,
d,J=2.0 Hz, H6), 6.47 (1H, d, J=2.0 Hz,
H-8). 7. 74 (1H, d, J=2.0 Hz, H-2"), 6. 93
(1H, d, J=8.5 Hz, H-5), 7.68 (1H, d, J=9
Hz, H6'). 9.53 (1H, s, 4-OH), 3.80 (3H, s,
3'-OCH;) ;" CNMR; 143. 7 (C-2), 135. 7 (C-3),
175.8 (C-4), 160. 6 (C-5), 98.2 (C6), 163. 9
(C-7), 93.5 (C-8), 156.1 (C-9), 103.0 (C-10),
122.0 (C-1"), 111.9 (C-2"), 146.6 (C-3"), 148.8
(C-4"), 115. 5 (C-5"), 121. 7 (C-6"), 55. 8
(OCHy) . Ph & 5 3wkttt o 2 b &9

7 B2 & (isorhamnetin) ,
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2.2.10 44 10 REOE S, mop. 293 ~
295°C , £h BR-HE M S BH A L ALCL 38 57 (e 3 4 (0 5%
. ESI-MS(m/2):331 [M+H]" ,329 [M—H] ,
R HNMR,"” CNMR K& DEPT % (DMSO-ds , 600
MH2) #f i 2 4 7 Xk Cir Hi O, HNMR: 12, 96
(1H, s, 5-OH), 6.99 (1H, s, 3-OH), 6.19 (1H,
d, J=2.1 Hz, H-6), 6.55 (1H, d, J=2.1 Hz,
H-8), 7.32 (1H, s, H-2"), 7.32 (1H, s, H-6"),
3.87 (6H, s, 3'-OCH;) ;" CNMR: 163. 7 (C-2),
103.8 (C-3), 181.8 (C-4), 157.4 (C-5), 98.8
(C-6), 164.2 (C-7), 94.2 (C-8), 161.4 (C-9),
120.4 (C-10), 139.8 (C-1"), 104.4 (C-2"), 148.2
(C-3"), 164. 2 (C-4"), 148. 2 (C-5"), 103. 6
(C-6"), 56.4 (OCH;), 56.4 (OCH;), VA F¥IES
SCHERY B B A A ) R N R (tricin) .
&Y 1~10 &5 LE 1,

Oleanolic acid (1)
Ursolic acid (2) R, =H, R-=0H, R:= CH.. R;= COOH
2a-Hydroxyursolic acid (3) R;=OH, R.=OH, R:= CH;, R:= COOH
2a,23-Dihvdroxyvursolic acid (4)  R;=OH, R-=0H, R:= CH-OH, Ry= COOH

Ry O
Quercetin(5) R=R|=R.=R:=R,=0H.R:=H
Rutin (6) R =0-Rha-(1—6)-Glc . R, =R-=R;=R.=0H.R:=H
Luteolin (7) R=H.R;=R:=R:=R;=0OH.Rs=H
Apiginin (8) R=R:;=H.R;=R:=Ry=0H.Rs=H
Isorhamnetin (99 R=R,=R:=R:=0H, Ry=0CH:, R:=H
Tricin (10) R=H. R;=R.=R,;=0H, R:=R:=0CH;

1 &EWmi1~10WEHR

Fig 1 Structures of compounds 1-10
3 i
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