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T EFIE BRI, L7 100050)

[#Z] =K Sephadex LH-20 A 35 F1 HPLC il & (35 55 7k BEAT 20 B A2l Al, G o RHLL 25 R Al M 20 K
MR SR IC rh i oy B AR 21 D AREEREZE S ; il NMR R MS 28 s Bis 408 TS RS, 4% 10 A =il 5
HIR(L) , FFRERIR(2), 38,19a- " FH-2-58- 5 95-12-05-28-1R (3) , JAR (4) , ST (S) , 3B,19«,24- =52 -1 75-12-
IH-28-1R(6) , BBRIR(T) , ROLNIR-3,23-47 N (8) , 2a,3B,19a,23- DU E-FFHIUR-12-4%-28-2(9) , 2a,3B,19,23-JU %%
He- L J5-12-47-28-12 (10) 54 S ELHE R - (24R) -24- 584, 22-705-3-[ (11) , (24R) -24- 5§ 4-45-3-f] (12) , (24R ) 24-5 -
3B-FEHE-5,22-T 0711 (13) , (24R) 24-T7 {5 -3B-F2H-5-4-T-H (14) ;2 DANE R ARNE R (15) , RITLANE (16) 51 P HFELR
8- M AU BE S BRI 2R (17) 54 DA EI B AL 4 SR P LK E (18) , 3- 323k 4- SRR (19) , AR (20) , 2-f2JE-
S-HASE-IRINMRTE (21) o fEMR AN s (MTT 7%, HCT-8,Bel7402,BGC-823 ,A549 il A2780) , iz 4fl i fr4 ( 25 ML FIAT 4
FRAROIRERY) |, B4 (Fe® -Cys YEF R BUIFRORL AT A UBERY) | Hi ¢ (/) BRUIE s L W40 L 4336 NO 5, g HIV (VS-
VG/HIV-luc #57) FIPUHE R (PTP1B BE fIAR R ) 25 FARR |-G 45 R R, 78 1.0 x 10 7 mol - L™ WREET, X $4b 4513

ARBLIHTETE
ES: 40

4T K& Knoxia valerianoides Thorel ex Pitard -
PRI} Rubiaceae £1 27 Kl B Y, 2444w,
AT IRE R, HRMBR AL, M, AEKE
TRBCEE T I RS B DA R K K R IRR S
SERE o AR AR A B Ao 1A R 2 TR A A g A
T4 2010 AERRCH 25 3 BT TAE R LD K
BT R A R AR A TR, A 95% £ iR
B A7 i AT RGEPEISE . HiaE 1A
BRI BRI E Y Y, ik — L g h, 15
B 721 MHEERRAE Y, A SCRIE BT 535
G5 K 5 8 R AL AR A1 P 0 2 AR
1 b

NMR H Varian Inova-500 i1 SYS-600 #% i 3R
A0 5 (RTINS S 2 B0 s e R 297 K i
i | Micromass Autospec-Ultima ETOF #Y m§ JMS-

[FRHEHS] 20111213018

[(E€WB] FRAARP AR (30825044,20932007) 5 [ 5
ARG QI B R L T (20092X09311-004)

[EEEE] " Y, Tel: (010)83154789, Fax: (010)63017757,
E-mail: shijg@ imm. ac. en; * F U, Tel: (010)83154789
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PHRIRL s 202 RO s 20K = LA gy

JI00CS AccuToF CS B Bl E ; K (A ik ik e hy 75
S AL T A s il A Koy b 2 S AR O I B
VLR RERE 5 AT BR 23 W A 7 5 BEJE Sephadex LH-20
>N Amersham Pharmacia 2 &) 4 77 ; Biichi Gradient
Former B-687 #rh I AH €435 1L, Rp Cyq, (43 ~60
wm , Pharmacia 23 ] ) ; Waters 600 =5 %8 % AH €6 3543,
Agilent HP1100 2 =880 AH 354, Rp C 3 (10 wm,
Tl A5 pm, 262 AU AT ) 5 B F KR 35
Sriraliaf ikt

LLRERZA A FT b 2 E b 2Ty, T 2006
ERA R, S E BB YR TS
MRS 358 WL KK K. valerianoides , FrA<H
AT i E BB B SR T A IR AR %, bRAs
=>4 HDJO70413
2 BB

ZLRERAY TR 20 ke, ¥y %5 95% L%
AR R 3 K, PRBORAIT, WUR IOE RIS RE
3.9 kg, BHSWT 4 LK, HEERRCRKR
AE3 W, W DG RS A5 B £ R £ TR A< BG4
400 g FKIEFRY 3.5 keo

LR TR ZE AR 43 (400 g) FHAE EAE (100 ~
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200 H, 1.5 Kg) #E A58 5085, A e P R 46 R vk
i, V2SR, A I L R R e, e 4
JERREI9 ANER A (Fro 1 ~Fr.9), Fr.2(2 g) HEEIK
Sephadex LH-20 (100 g) #¥ 3% 53 25, 3y k- 1) -
FHEE(S:5: 1) PEMiAS 2] 5 42045 (Fr. 2-1 ~Fr.2-5)
Fr.2-5(300 mg) %65 28 & 2 a5 sl ik (v k-
#A510: 1), HPLC L& a3 3 25 (Clg, 10 mm x
250 mm, 5 wm, 98% H ) 15 &4 11(6.4 mg) ,
12(7.1 mg), Fr.3(10 g) IR (200 ~ 300 H,
200 g) HEEIESTES, Ak LR CBEREEVERL,
JEEIE R, A I AR B A B 23 S 4
Fr.3-9(110 mg) Z5EkE Sephadex LH-20(20 g, £
fik- 7 - BE 5050 1) A aagalifh, 1[5 20 (A
5,57 mg), Fr.4(15 g) R (100 ~ 200
H, 300 g) A3, Ahimk-paEaes BEve )it ,
JEAETE A I, A JF AR RV B A5 3 26 4 4y
Fr. 4-8(0.27 g) J#EME Sephadex LH-20(50 g, £
fik -G (- 5250 1) Mgk, F HPLC ~fifil 4%
3538 (Clg, 10 mm x250 mm, 5 wm, 95% H i)
BAb G 13 (12.4 mg),14(17.3 mg), Fr.4-16
(1.1 g) ABENE Sephadex LH-20 (100 g, A7y fif-5
f5-HBE 5:5: 1) ARG SE, 15 16 44, Fr. 4-
16-12(0.23 g) FH&EEMHE Sephadex LH-20 (50 g, £
ik - (- HU e 5250 1) A3k 25, #EH] HPLC il
HErE (Cg, 10 mm x250 mm, 5 um, 90% H
i) 19454 1(26.8 mg) ,2(4.5 mg) ,3(7.2 mg) .
Fr.4-20(0.67 g) FH#EME Sephadex LH-20( 100 g, £
-7 -H B 5050 1) AR o 5545 2 20 4
5% Fr.4-20-20(37.2 mg) H] HPLC i £ (4,35 43
B (Cl, 10 mm x250 mm, 5 um, 80% H ) 51k &
Y19 (4.8 mg) ,4(7.8 mg), Fr.4-26(2.0 ¢) FH#EE
& Sephadex LH-20 (100 g, A5 jiEk-S{)5-F s 5:5:
1) HEEGESE, W2 EEa, &Ik
F] 4 AN/, Fr. 426-1(0. 11 g) B HPLC f i 4%
3% E (Clg, 10 mm x250 mm, 5 pm, 70% )
BAEEGY 17 (11.3 mg) ,21(7.5 mg), Fr.426-2
(0. 13 g) /H} HPLC il £ ta 3k 211k (80% H %) 154k
A1 8(3.8 mg), Fr.5(24 g) JH#EEE (100 ~ 200
H, 400 g) FEaikoreg, k- oaEes B i e 2)
60 N4 4y, Fr.521 ~ Fr.543 (10 g) &35 H
MPLC #4583 43 85 (Cq , 43 ~60 um, 50 mm x 500
mm, HEE-/K) BEEEPELAS 2] 7 A~/NB 4y, Fr. 5-55

(0.83 g) Z4¥EHE Sephadex LH-20(100 g, 4i{i5-H B
1:1) 2r 8, #H HPLC L4 & (i 4ifh (Cyg, 10
mm X250 mm, 5 pm, 85% W) 54545 (8.7
mg),6 (2.1 mg), Fr.6(30 g) FAMEK (100 ~ 200
H, 700 g) HE@gsE, A7-HERLEEVENR, W2
EIERN , A IR E B A2 7 A/ NER Sy Fr. 6-
2(0.82 g) ZBEHE Sephadex LH-20 (100 g, &i.{j-H
B 12 1) 4389, W2 SR , & JF AL I A 5]
6 AN/NER Sy Fr. 622 48 HPLC 2+ il 2 6 3% 43 2
(Ci,10 mm x250 mm,5 wm, 54% H ) 154659
18 (9.6 mg). Fr.6-3(0.91 g) Z#E¥ Sephadex
LH-20(100 g, A P5-HEE 1: 1) 708, W2 A%
W, &I AL UE AR ) 12 S /NER g3, Fr. 6-3-3
(60.7 mg) ] HPLC *f i % ¢ 3% 7r 8§ (Cy, 10
mm X250 mm,5 pum, 75% H ) 5658 7(9.3
mg) , Fr.6-3-7(16.3 mg) £ HPLC -l & 015 70
(56% HEE) 154k54 16 (1.5 mg), Fr.64(0.77
g) ZBEHE Sephadex LH-20(100 g, 5445-HIEE 1:1)
SrEY, MR OIER, SRR A E 6 /)
5>, Fr.6-4-2(58 mg) Fl Fr. 644 (30 mg) 4%
28 HPLC Ll % (3% 73 25 (64% W) L5 9
(2.9 mg) ,10 (5.4 mg) ,15 (7.1 mg),
3 SEH%E

EW1 HEJoERBA; (- )-ESI-MS m/z
455[ M - H] ;' H-NMR ( pyridine-d,, 500 MHz) §:
3.46(1H, m, H-3), 5.49(1H, brs, H-12), 2.63
(1H, m, H-18), 1.23(3H, s, H-23), 0.89(3H,
s, H24), 1.00(3H, s, H-25), 1.24(3H, s, H-
26), 1.05(3H, s, H27), 1.00(3H, d, J=6.0
Hz, H29), 0.96 (3H, d, J =6.0 Hz, H-30);
"C-NMR ( pyridine-d,, 125 MHz) §:39.4 (C-1),
28.2(C-2), 78.1(C-3), 39.1(C4), 55.8(C-5),
17.8(C-6), 33.6(C-7), 40.0(C-8), 48.1(C9),
37.5(C-10), 17.5(C-11), 125.7(C-12), 139.3
(C-13), 42.5(C-14), 28.8(C-15), 24.9(C-16),
48.1(C-17), 53.8(C-18), 39.5(C-19), 39.4(C-
20), 31.1(C-21),37.3(C-22),28.7(C-23), 16.9
(C-24),15.7(C-25), 17.5(C-26), 23.9(C-27),
179.9(C-28), 23.6(C-29), 21.4(C-30), LI %k
P 5 SCHRES 1B 5 752 (ursolic acid ) A £ —2,

G2 BEIERKHA; (- )-ESI-MS m/z
455[ M - H] ;' H-NMR ( pyridine-d,, 500 MHz)§:

- 2093 -
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3.44(1H, m, H3), 5.48(1H, brs, H-12), 1.27
(3H, s, H23), 1.01 (6H, s, H-24, 30), 0.88
(3H, s, H-25), 0.99(3H, s, H-26), 1.23(3H, s,
H-27), 0.93(3H, s, H-29) ;" C-NMR ( pyridine-d, ,
125 MHz)$:39.4(C-1), 28.0(C-2), 78.0(C-3),
38.9(C4), 55.8(C-5), 18.8(C-6), 33.2(C-7),
39.7(C-8), 48.1(C9), 37.3(C-10), 23.8(C-
11), 122.5(C-12), 144.8(C-13), 42.1(C-14),
28.3(C-15), 23.7(C-16), 46.5(C-17), 42.0(C-
18), 46.7(C-19), 30.9(C-20) , 34.2(C-21), 33.2
(C22),28.7(C23), 16.5(C-24), 15.5(C-25) ,
17.4(C-26), 26.1(C27), 180.2(C-28), 33.2(C-
29),23.7(C-30) . DA %4 5 SCmk [ 6 ] il 558t
B2 (oleanolic acid) AL —Z,

EW3 HEJERBA; (- )-ESI-MS m/z
485[ M - H] ;' H-NMR ( pyridine-d,, 500 MHz) §:
4,18 (1H, s, H3), 5.10 (1H, s, H-12), 3.05
(1H, s, H-18), 1.31(3H, s, H-23), 0. 87(6H, s,
H-24,25), 1.05(3H, s, H26), 1.74(3H, s, H-
27), 1.43(3H, s, H29), 1.12(3H, d, J=6.5
Hz, H-30) ;" C-NMR ( pyridine-d,, 125 MHz)§:53.7
(C-1), 211.1(C-2), 83.4(C3), 45.8(C4),
54.6(C-5), 19.1(C-6), 33.1(C-7), 40.7(C-8),
47.3(C9), 42.4(C-10), 23.9(C-11), 127.4(C-
12), 135.9(C-13), 42.3(C-14), 29.3(C-15),
26.4(C-16), 48.3(C-17), 54.9(C-18), 72.7(C-
19), 43.6(C-20), 26.9(C-21), 38.4(C22),29.5
(C-23), 16.8(C-24), 16.8(C-25), 17.3(C-26),
24.6(C27), 180.6(C-28), 27.1(C-29), 16.3(C-
30) . DA EEHE 53R 7 ] il 38, 19a-— 75 5E-2-
A -1 F5-12-47-28-Fik (2-oxo pomolic acid ) A% X I
—H
Ema HEJoERBA; (- )-ESI-MS m/z
471[M - H] ;' H-NMR ( pyridine-d,, 500 MHz) §:
3.44(1H, dd, J=4.5,10.5 Hz, H-3), 5.05(1H,
s, H-12), 3.06 (1H, s, H-18), 1.23(3H, s, H-
23), 0.88 (3H, s, H-24), 1.02(3H, s, H25),
1.12(3H, s, H26), 1.73(3H, s, H27), 1.45
(3H, s, H29), 1. 11(3H, d, J=7.2 Hz, H30);
“C-NMR ( pyridine-d,, 125 MHz) §:38.5 (C-1),
28.2(C-2), 78.2(C-3), 39.4(C4), 55.9(C-5),
19.0(C-6), 33.6(C-7), 40.4(C-8), 47.8(C9),

- 2094 -

37.4(C-10), 24.0(C-11), 128.1(C-12), 140.0
(C-13), 42.1(C-14), 29.3(C-15), 26.4(C-16),
48.3(C-17), 54.7(C-18), 72.7(C-19), 42.4(C-
20),27.1(C-21),39.0(C-22), 28.8(C-23), 16.5
(C24),15.6(C25), 17.2(C26), 24.7(C27),
180.7(C-28), 27.0(C-29), 16.8(C-30), LI "%k
P55 SCHR [ 8 ] B I A% 2 ( pomolic acid ) 1) 45 4l
—F

EWMSs HEJERBA; (- )-ESI-MS m/z
471[M - H] ;' H-NMR ( pyridine-d,, 600 MHz) §:
4.09(1H, m, H2), 3.38(1H, d, J=9.6 Hz, H-
3), 5.46(1H, s, H-12) 1.27, 1.25, 1.07, 1.01,
0.99, 0.98, 0.93(4 3H, s, H23 ~27, 29 ~30);
"C-NMR ( pyridine-d,, 125 MHz) §:47.8 (C-1),
68.6(C-2), 83.8(C-3), 39.8(C4), 54.9(C-5),
18.9(C-6), 33.2(C-7), 39.8(C-8), 48.2(C9),
38.5 C-10), 23.7(C-11), 144.9(C-12), 122.5(C-
13), 42.2(C-14), 28.3(C-15), 23.9(C-16) , 46.7
(C-17), 42.0(C-18), 46.4(C-19), 31.0(C-20),
34.2(C-21), 33.2(C22), 33.3(C-23), 17.5(C-
24), 17.7 (C25), 16.9 (C-26), 29.3 (C-=27),
180.2(C-28), 23.7(C-29), 26.2(C-30), LI %k
P 5 SCHR [ 9 ] #e i B HLR ( maslinic acid) f9 %4
—H

a6 HEJoERBA; (- )-ESI-MS m/z
487[M - H] ;' H-NMR ( pyridine-d,, 600 MHz) §:
3.66(1H, m, H3), 5.60(1H, brs, H-12), 1.44
(3H, s, H-23), 3.05(2H, s, H-24), 0.88(3H, s,
H-25), 1.07(3H, s, H26), 1.72(3H, s, H-27),
1.54(3H, s, H29), 1.11(3H, d, J=6.6 Hz, H-
30) ;" C-NMR ( pyridine-d, , 125 MHz)§:38.7(C-1),
28.4(C-2), 80.3(C-3), 43.2(C4), 56.5(C-5),
19.2(C-6), 33.9(C-7), 40.3(C-8), 47.8(C9),
37.1(C-10), 24.2(C-11), 127.9(C-12), 140.0
(C-13), 42.1(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),26.9(C-21),38.5(C-22),23.6(C-23), 64.6
(C-24), 17.1(C-25), 16.8(C26), 24.6(C-27),
180.6(C-28), 27.1(C-29), 16.0(C-30), LI I-%k
P 5 3CHR[ 10 1438 38, 19ar,24- = F2 - 13 112475 -
28-i% (rotungenic acid ) BYEIE—5L

EWT AT ERHAK; (- )-ESI-MS m/z
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487[M - H] ™ ;' H-NMR ( pyridine-d,, 600 MHz)§:
4.10(1H, dt, J=9.0, 4.2 Hz, H-28), 3.38(1H,
d, J=9.0 Hz, H-3a), 5.58(1H, s, H-12), 3.04
(1H, s, H-18), 1.26(3H, s, H-23), 1.07(3H, s,
H-24), 1.00(3H, s, H-25), 1.10(3H, s, H-26),
1.71(3H, s, H27), 1.42(3H, s, H-29), 1.11
(3H, d, J =7.2 Hz, H-30) ;" C-NMR ( pyridine-d, ,
125 MHz)§:47.9(C-1), 68.6(C-2), 83.9(C-3),
39.8(C4), 56.0(C-5), 19.0(C-6), 33.5(C-7),
40.4(C-8), 47.8(C9), 38.5(C-10), 24.1(C-
11), 127.9(C-12), 140.0(C-13), 42.4(C-14),
29.3(C-15), 26.3(C-16), 48.3(C-17), 54.6(C-
18),72.7(C-19),42.2(C-20), 27.0(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), 180.7(C-28), 27.1(C-
29), 16.8(C-30) . DA #ds 5 ek [ 11 ] il 2 %
SEHR (tormentic acid) FUE0IE—3L .

Em8  HETERIMAR; (- )-ESI-MS m/z
527[M - H] ;' H-NMR ( pyridine-d,, 600 MHz) §:
3.63(1H, m, H-3), 5.56(1H, br s, H-12), 3.64
(1IH, d, J=1.1Hz, H23«a), 3.53(1H, d, J=1.1
Hz, H-238), 0.86(3H, s, H24), 1.06(3H, s, H-
25), 1.44 (3H, s, H26), 1.71 (3H, s, H-27),
1.52(3H, s, H29), 1.11(3H, d, J=8.5 Hz, H-
30), 1.47, 1. 14 (each 3H, s) ;”C-NMR(pyridine—
dy, 125 MHz)§:38.9(C-1), 24.7(C-2), 77.7(C-
3),42.1(C4),54.6(C-5), 18.0(C-6), 33.0(C-
7), 37.4(C8), 47.7(C9), 37.0(C-10), 23.8
(C-11), 127.8 (C-12), 139.9(C-13), 40.5 (C-
14),29.3(C-15), 26.9(C-16), 48.3(C-17), 51.6
(C-18),72.7(C-19), 42.4(C-20), 24.0(C-21),
38.5(C-22), 72.6(C-23), 19.6(C-24), 17.1(C-
25), 16.8 (C-26), 26.4 (C-27), 180.7 (C-28),
27.1(C-29), 16.6(C-30), 30.3(C-31, 33), 99.0
(C-32) . DA E%da 530k [ 12 ] HrdiE fowh i iz-3 , 23-
45 ( rotundic acid 3,23-acetonide ) RJEE—F

&Y BOIERKA; (- )-ESI-MS m/z
503[ M - H] ;' H-NMR ( pyridine-d, , 500 MHz) §:
4.26(1H, m, H-2), 5.70(1H, br s, H-12), 4.20
(1H, d, J = 10.0 Hz, H-23a), 3.72(1H, d, J =
10.0 Hz, H-23b), 1.10(6H, s, H-24, 30), 1.07,
1.08, 1.56(4%3H, s, H25~27), 1.17(3H, s, H-

29) ;®C-NMR ( pyridine-d, , 125 MHz)§:47.5(C-1),
68.9(C-2), 78.3(C-3), 43.7(C4), 48.1(C-5),
18.7(C-6), 33.7(C-7), 40.1(C-8), 48.5(C9),
38.6(C-10), 28.9(C-11), 123.1(C-12), 150.0
(C-13), 42.2(C-14), 29.2(C-15), 24.3(C-16),
46.1(C-17), 44.8(C-18), 81.2(C-19), 35.7(C-
20), 28.4(C-21),30.0(C-22), 66.5(C-23), 14.3
(C-24), 17.6(C-25), 17.3(C26), 24.8(C-27),
180.8(C-28), 29.2(C-29), 24.8(C-30), LI "%k
P 5 Sk [ 13 ] 438 20,38, 19, 23- U 3 - 55 35 -
12-J75-28-1% (arjungenin ) FELHE—2L,

AW 10 [ TJ0E Bk K ; (- )-ESI-MS
m/z 503[ M —H] ~;'H-NMR ( pyridine-d, , 500 MHz)
8:4.23(1H, m,H-2), 3.72(1H, d, J = 10.5 Hz,
H-3), 5.69 (1H, br s, H-12), 3.09(1H, m, H-
16), 3.03(1H, s, H-18), 4.20(1H, d, J = 10.5
Hz, H-23a), 3.71(1H, d, J = 10.5 Hz, H-23b),
1.06(3H, s, H24), 1.08 (3H, s, H25), 1.12
(3H, s, H-26), 1.65(3H, s, H-27), 1.40(3H, s,
H-29), 1.10(3H, d, J = 8.5 Hz, H-30) ;"C-NMR
( pyridine-d, , 125 MHz)§:47.9(C-1), 68.9(C-2),
78.3(C-3), 43.6(C4), 48.0(C-5), 18.7(C-6),
33.2(C-7), 40.5(C-8), 47.9(C9), 38.5(C-10),
24.2(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(C20), 27.1(C-
21),38.4(C-22), 66.6(C-23), 17.4(C-24), 17.3
(C-25), 16.8(C-26), 24.7(C-27), 180.1(C-28),
26.9(C29), 14.4(C-30), LA L %ds 5 ScHk[ 14]
B 200,38, 190,230 J5 - 1 55 -12-475-28-1% (2«
3B8,19a, 23-tetrahydroxy-urs-12-en-28-oic acid ) ) 5§
i —3

Ew 11 [{ETER B AR, (+)-ESI-MS
m/z411[M + H]*, 433[M + Na]*, 449[M +
K]*,( -) ESI-MS m/z 409[ M - H] ;' H-NMR
(CDCl,, 600 MHz)§:5.72(1H, s, H-3), 0. 73(3H,
s, H-18), 1.18(3H, s, H-19), 1.02(3H, d, J =
6.6 Hz, H21), 5.20(1H, dd, J=18.0, 9.0 Hz,
H-22), 5.15(1H, dd, J=18.0, 9.0 Hz, H23),
0.80(3H, d, J=7.8 Hz, H-26), 0.85(3H, d, J =
7.8 Hz, H27), 0.81(3H, t, J=7.8 Hz, H29);
"C-NMR(CDCl,, 125 MHz)§:35.7(C-1), 34.0(C-
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2),199.7(C-3), 123.7(C4), 171.7(C-5), 32.9
(C-6),32.0(C-7), 38.6(C-8), 53.8(C9), 39.5
(C-10), 21.2(C-11), 40.5(C-12), 42.3(C-13),
55.9(C-14), 25.4(C-15), 28.9(C-16), 56.0( C-
17), 17.4(C-18), 12.1(C-19), 35.6(C-20), 19.0
(C21), 138.1(C22), 129.4(C-23), 51.2(C-
24),31.9(C25),21.1(C26),21.0(C-27), 24.2
(C28),12.2(C29), DL %53k 15] ik
(24R)-24-F 4, 22-7 J#-3-Ffl [ (24R ) 24-ethyl-
cholesta-4 ,22-dien-3-one | 5 HE—2K o

EW 12 [ doE Bk K, (+)-ESI-MS
m/z413[M + H]", 435[M + Na]*, 451 [ M +
K] *;'H-NMR(CDCL,, 600 MHz)§:5.67(1H, s, H-
3), 0.71 (3H, s, H-18), 1.16 (3H, s, H-19),
0.92(3H, d, J=6.0 Hz, H-20), 0.86 ~0.81(9H,
m, H26, 27, 29) ;" C-NMR ( CDCl,, 125 MHz)§:
35.7(C-1), 29.1(C=2), 199.7(C-3), 171.7(C-
4),123.7(C-5), 32.9(C-6), 33.9(C-7), 35.6
(C-8), 53.8(C-9), 38.6(C-10), 21.0(C-11),
39.6(C-12), 42.4(C-13), 56.0(C-14), 24.2(C-
15),26.0(C-16), 55.9(C-17), 12.0(C-18), 19.0
(C-19), 36.1(C-20), 18.7(C-=21), 34.0(C22),
32.0(C23), 45.8(C24), 28.2(C-25), 17.4(C-
26), 19.8(C-27), 23.0(C-28), 12.0(C29), LA
B 5 SR [ 16 ] i1 (24R ) 24- T H§ -4-475-3 -
(3-oxo-4-en-sitosterone ) [ 5 —F .

&M 13 [ dowE Bk R (- )-ESI-MS
m/z425[M - H] ;' H-NMR ( CDCl,, 500 MHz) §:
3.69(1H, m, H3),5.69(1H, s, H-6), 0.70(3H,
s, H-18), 1.20(3H, s, H-19), 1.03(3H, d, J =
7.0 Hz, H-21), 5.17(1H, dd, J=16.0, 8.5 Hz,
H-22), 5.03(1H, dd, J=16.0, 8.5 Hz, H-23),
0.79(3H, d, J=7.5 Hz, H26), 0.85(3H, d, J =
6.5 Hz, H-27), 0.82(3H, t, J=7.0 Hz, H-29);
BC-NMR(CDCl,, 125 MHz)§:36.3(C-1), 31.2(C-
2),70.5(C-3), 41.8(C4), 165.0(C-5), 126.1
(C-6), 202.2 (C-7), 45.4(C-8), 49.9(C9),
38.3(C-10), 21.2(C-11), 38.6(C-12), 43.0(C-
13), 50.0(C-14), 26.5(C-15),29. 1(C-16) , 54.7
(C-17), 12.2(C-18), 17.3(C-19), 40.2(C-20),
21.4(C21), 138.1(C22), 129.5(C-23), 51.2
(C-24),31.9(C-25), 19.0(C26), 21.0(C-27),
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25.4(C-28), 12.2(C29), Dk -¥d 53k [17 ]
il (24R) 24-5 8§ -3B6-F2 FE-5,22-— J-T- (7-0x-
ostigmasterol ) [ ETHE— 2 .

e 14 [HEIER B AR, (+)-ESI-MS
m/z429[M + H]*,451[M + Na]*, 467[ M +
K]*;'H-NMR ( CDCl,, 500 MHz)§:3.63 (1H, m,
H-3), 5.69(1H, s, H6), 0.68(3H, s, H-18),
1.20(3H, s, H-19), 0.93(3H, d, J=6.0 Hz, H-
21),0.92 ~1.81(9H, m, H26, 27, 29) ;"C-NMR
(CDCl,, 125 MHz)§:36.3(C-1), 31.2(C-2), 70.5
(C-3), 41.8(C4), 165.0(C-5), 126.1(C-6),
202.3(C-7), 45.4(C-8), 49.9(C9), 38.3(C-
10), 21.2(C-11), 38.7(C-12) , 43.1(C-13) , 49.9
(C-14), 26.3(C-15), 28.6(C-16), 54.7(C-17),
12.0(C-18), 17.3(C-19), 36.1(C20), 18.9(C-
21),33.9(C22),26.1(C-23), 45.8(C-24), 29. 1
(C-25),19.0(C-26), 19.8(C-27), 23.0(C-28),
12.0(C-29) , LA E%HE 5 SCHR[ 18 J iRl [ (24R)-
247 {§ -3B-F2 I -5 -4 -7 -1 | (7-oxo-B-sitosterol ) f) %l
h—3

A 15  ToaBekY); ( - )-ESI-MS m/z 411
[M - H] ;'H-NMR ( CD,0D, 500 MHz) §: 6.97
(2H, d, J=2.0 Hz, H2, 2'), 6.73(2H, d, J =
8.0 Hz, H-5,5'), 6.81(2H, dd, J=2.0,8.0 Hz,
H-6,6'),4.87(2H, d, J=2.0 Hz, H-7,7'), 3.28
(m, H-8,8'),3.64(2H, dd, J=3.5, 11.5 Hz, H-
9a, 9a’), 3.54(2H, dd, J=5.5, 11.0 Hz, H9b,
9b’) ;" C-NMR ( CD, OD, 125 MHz) §:135.2 (C-1,
1), 111.5(C-2, 2'), 147.7(C-3, 3'), 149.4(C-
4,4"),116.3(C-5,5"),120.8(C-6, 6"), 79.8(C-
7,7, 55.7(C-8, 8), 62.1(C9, 9"), 56.7
(-OCH;) (DA 1 248 5 SCHk [ 19 ] B A% R &R (eu-
desmin) FYEHE—L,

A 16 ToEaBeRY; ( - )-ESI-MS m/z 433
[M-H] ;'H-NMR (CD,0D, 600 MHz) §: 7. 41
(2H, s, H-2,6), 4.28(1H, m, H-8), 4. 18(1H,
m, H9), 6.72(2H, s, H2', 6'), 4.66(1H, d,
J=7.8 Hz, H-7'), 2.63 (1H, m, H-8"), 3.70
(1H, m, H9"), 3.89(6H, s, 2, 6-OCH,), 3.81
(6H, s, 2’, 6'-OCH,);" C-NMR ( CD, OD, 125
MHz)§:133.4(C-1,1"), 107.4(C-2,6), 148.5(C-
3,3',5,5'), 136.2(C4,4"), 198.2(C-7), 49.7
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(C-8), 71.0(C9), 105.0(C-2",6"), 84.4(C-7"),
54.8(C8"), 61.0(C9"), 56.7(-0CH,) ., LI L%k
355 SCHk [ 20 ] Hz 38 49 TR ( ciwujiatone ) 7Y 44 45
—3

& 1T RE AR Y); ( + ) -ESI-MS m/z
301[M + H]*;"H-NMR(CD,0D, 600 MHz)5:6. 21
(1H, d, J=9.6 Hz, H3), 7.82(1H, d, J =9.6
Hz, H4), 7.08(1H, d, J=1.2 Hz, H2'), 6.90
(1H, d, J=1.2 Hz, H3'), 4.60(2H, d, J=6.6
Hz, H-1"), 5.44(1H, m, H2"), 1.75(3H, s, H-
4"y, 1.73(3H, s, H-5"), 3.82(3H, s, 8-OCH, ) ;
“C-NMR(CD,0D, 125 MHz)$§:163.9(C-2), 110.1
(C3), 140.0(C4), 110.1(C4a), 148.4(C-5),
113.0(C-6), 153.9(C-7), 120.1(C-8), 145.9(C-
8a), 151.2(C-2"), 102.2(C3"), 67.1(C-1"),
113.5(C-2"), 145.9(C-3"), 25.9(C4"), 18.3(C-
5"), 56.8(-OCH,) . VA F%#s 5 3CHk [ 21 ] #feiE 8-
FH S8 S5 BRCHTT 191 3R (enidlilin) AR08 — 20

WEM 18 TLaBRYr; (- )-ESI-MS m/z 125
[M - H] ;'H-NMR ( acetone-d,, 600 MHz) §:7. 36
(1H, d, J=3.5 Hz, H3), 6.57(1H, d, J=3.5
Hz, H4), 9.58 (1H, s,-CHO), 4.63 (2H, s,
-CH,0H) ;" C-NMR ( acetone-d,, 125 MHz)§:178.0
(-CHO),153.4(C-2), 123.7(C-3), 110.2(C4),
162.8(C-5), 57.5(C-6) . LA F%di 5 3Cmk[ 22 [ 4l
8 5-52 H FLI g S ( 5-hydroxymethylenefural ) i %5 g
—3

&W 19 [EJoE BB AR; (-)-ESI-MS
m/z 167[M - H] ~ ;' H-NMR ( acetone-d,, 500 MHz)
§:7.55(1H, d, J =1.5 Hz, H2), 6.91 (1H, d,
J=8.0 Hz, H5), 7.59(1H, dd, J=8.0, 1.5 Hz,
H-6), 10.82(1H, br s,-COOH) , 8.34 (1H, br s,
3-OH), 3.90(3H, s, 4-OCH,) ;" C-NMR ( acetone-
d,, 125 MHz)8:124.8 (C-1), 115.5(C-2), 148.0
(C-3), 152.0(C4), 113.4(C-5), 122.8(C-6),
167.4(C-7), 56.3 (4-OCH,) . LI I %5 ik
[23 ] fiRif 3-F% F4-H 4 5 28 R (3-hydroxy4-
methxoybenzoic acid ) % —2L .

HEW 20 B4 S (- )-ESI-MS m/z 121
[M-H]™;"H, “C-NMR %4 5 3Ciik [ 24 ] Hi8 2 F
1% ( benzoic acid ) SR —2K

Ew 21 [HETCERKAK; (- )-ESI-MS

m/z177[M = H] " ;" H-NMR ( CD, 0D, 600 MHz)8:

7.52(1H, d, J=16.2 Hz, H:3), 6.58 (1H, dd,

J=16.2, 7.2 Hz, H7), 6.78(1H, d, J =8.4 Hz,

H3'), 7.11 (1H, dd, J = 8.4, 1.8 Hz, H4'),

7.19(1H, d, J = 1.8 Hz, H6'), 3.85 (3H, s,

-OCH,),9.51(1H, d, J=7.2 Hz,-CHO) ;* C-NMR

(CD,0D, 125 MHz)8:127.4(C2), 126.5(C-3),

149.6(C-1"), 156.3(C2"), 116.7(C3"), 112.1

(C4"), 152.2 (C-5"), 125.3 (C-6"), 56.5

(-OCH;) ,196.2(-CHO) . LA I i 5 3CHk[ 25 ] 4

18 2-F2 -5 -H A LR N A (2-hydroxy-5-methxoy-

cinnamaldehydes ) By EHE— 2L .

4 25 PHIE PR

XA 3 1Y B A AL S W 0 i) BE AT T R 40

# (MTT 3, HCT-8, Bel7402, BGC-823, A549

I A2780 A1MIHE) 20, b AN MR (25 i 3 A

FEMBUTHR) 2 | B (P Cys 75

R B O R T I A AR ) T R (/N

M I e 48 L 4 3 NO 8280 Y, 4 HIV (VS-

VG/HIV-luc 45 %1) " F140 1 IR %% ( PTPLB. il 4

IR D) 22 BTG M A O ok, 4R R,

10x10 5 mol - LW/, ALam1~21 Bk

7R 3 0 25 B

[BisF]  AWFTET RO SE 51 AR SE 01 R TR
WFFE 51 I AERIFSE 53 RS RIIE S 5 PRS2 A 24 BT 1 0 18 7
25T 328 o

[ &% 30k]
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Non-anthraquinones constituents from the roots of Knoxia valerianoides

ZHAO Feng, WANG Sujuan*, WU Xiuli, YU Yang, YUE Zhenggang, LIU Bo,
LIN Sheng, ZHU Chenggen, YANG Yongchun, SHI Jiangong *
(State Key Laboratory of Bioactive Substance and Function of Natural Medicines, Institute of Materia Medica,
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100050, China)

[ Abstract] Twenty-one non-anthraquinones constituents were isolated for the first time from an ethanol extract of the roots of
Knoxia valerianoides by using a combination of various chromatographic techniques including column chromatography over silica gel,
Sephadex LH-20, and reversed-phase HPLC. Their structures were identified by their physical-chemical properties and spectroscopic
analysis including NMR and MS. The compounds include ten triterpenoids: ursolic acid(1), oleanolic acid(2), 2-oxo pomolic acid
(3), pomolic acid(4), maslinic acid(5), rotungenic acid(6), tormentic accid(7), rotundic acid 3,23-acetonide (8) , arjungenin
(9), and 2a,38, 19, 23-tetrahydroxy-urs-12-en-28-oic acid(10) , four sitosterones: (24R ) -24-ethylcholesta-4 ,22-dien-3-one (11) ,
3-oxo-4-en-sitosterone (12) , 7-oxostigmasterol(13) , and 7-oxo-B-sitosterol(14) , two lignans: eudesmin(15) and ciwujiatone(16) ,
one coumarin; cnidilin(17), and four simple aromatic analogues: 5-hydroxymethylenefural (18), 3-hydroxy-4-methoxybenzoic acid
(19), benzoic acid (20), and 2-hydroxy-5-methxoycinnamaldehydes (21 ). In the in vitro assays against human cancer cell lines
(HCT-8, Bel7402, BGC-823, A549, and A2780), against deserum and glutamate induced PC12-syn cell damage, and against HIV-

+

1 replication, and inhibiting protein tyrosine phosphatase 1B(PTP1B) , LPS induced NO production in macrophage, and Fe’* -cystine

induced rat liver microsomal lipid peroxidation, at a concentration of 1 x 10 “mol + L™", no compound showed activity.

[ Key words| Rubiaceae; Knoxia; Knoxia valerianoides; triterpenoids; chemical constituent
doi.10.4268/cjemm20121413
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