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Anti-tumor constituents from the roots of Actinidia valvata
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[ Abstract] Objective To study the anti-tumor constituents from the roots of Actinidia valvata Dunn.. Methods
Column chromatographic techniques were used to isolate and purify the chemical constituents of the plant and their structures
were elucidated by spectroscopic analysis, including ' HNMR, " CNMR and MS. The cytotoxic activities of some individual
compounds were examined by MTT assay. Results Ten triterpenoids: 2a, 3as 24-trihydroxyurs-12-en-28-oic acid(1) , asiatic
acid(2), corosolic acid(3) 5 2a, 3a, 23, 24-tetrahydroxyurs-12-en-28-oic acid(4), 2a, 3a, 138, 24-tetrahydroxyurs-11-en-28-oic
acid-13-lactone(5) . 2a, 3a, 24-trihydroxyolean-12-en-28-oic acid(6), 2a. 3a, 19a, 24-tetrahydroxyurs-12-en-28-oic acid(7),
2as 3a, 24-trihydroxyurs-12, 20(30)-dien-28-oic acid(8), 2a, 3B, 24-trihydroxyurs-12-en-28-oic acid(9), and oleanolic acid
(10) , and one plant sterol B-sitosterol(11) were isolated from the CHCI; fraction of the roots of Actinidia valvata Dunn.. The
cytotoxic activities of five compounds (1, 2, 3, 4, and 7) against A549, LOVO and HepG2 cell lines were evaluated.
Conclusion Compounds 3-8 are isolated from this plant for the first time. Compounds 2 and 3 possess cytotoxic activity against
LOVO and HepG2 cell lines, and the cytotoxic activity decreases with the increase of polarity of individual compound.
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HER 2RI AR U0 4L % 65 R0 Ak AR 1Y A 2% 1 o
BT TS B IR 2 T 11 ke &9, Hop
REW3~8 WM Z Y b o s 48 8. IR H
MTT S 7 AR 59 1.2.3.4.7 XF A549CA
Jiti 958 40 D . LOVO NS5 5 9 41 L) L HepG2 (A
AR A5 3 PN bR A R R Y R S 2 A RE T

1 {EE O F AN

RY-2 A I 2 AL Gl B R 42 1E) 5 Bruker
DRX-600 # #l Bruker AV-400 %A% % 2L 92 AL 5 Au-
tospecPremier B4l Q-T of micro spectrometer( Mi-
cromass, U. K.) 5T 3 { ; WellscanMK-2 # 4> [
BB 5 A% (Labsystems £ /=) ; & LC-10AT &
3% 1 ; SymmetryPrep RP-Cs ffil £ 3% 41 (7 pm.,
7.8 mmX 150 mm, Waters Co. ) ; # J2 0 1i #E & &
FE 3 R R 5 5 W AL T 4 7 5 Sephadex LH-
20 4 GE Healthcare Bio-Sciences AB(Sweden)Z\ Fl
P BT R R G O A Bk 2R SR O T I
i) A /W COR A D YR /K R [E] LD 35
SR 43 A 2 B85 05 B IBOR B R Tk 4,

NS M T 2008 4F 8 H oK H Wi IL4 Ik 4 T
LS & 205 AR K5 2 2 B AR 2 o O & I
#5252 R ERR B Actinidiaceae BRBEBER Ac-
tinidia MY 8L A BEBENE Actinidia valvata Dunn. )
M, FEA DR B T80 A R AR 2 B R AR 25 W Ak 2
W B A5 CHS20080801,

AR A549 . LOVO., HepG2 Hi 1§ B 25 Tl
WF5E e 24 B 5% = R A7 AL AR

2 FIEMER

2.1 REBE55 5 TEROMASLM 20 kg, H i
SRR . FHH B8 O 3 vk, 45 8 Y 4 RO . O VR
A ERE LINUK 500 ml R A ARK AT IE T BEAE
TR, 25 BB AU He ok A, T SR AR IR A A5 544 g,
IE T EE A BB A 361 g, R MTT ¥, DL A549,
LOVO K HepG2 2 iifi 48 b 247 40 i 2 05 14 I 22
GERFW AU BT —E A R EEE . B
AT ZEEY) 200 g, G/ REVR A 0 00 0 ek L Jn ek
JEPERE , b RE T REIE (200~300 B A, KA EE/ 2
MR L WR(50 = 1~5: 1) M5/ MEE(30 : 1~5: DYk
B, TLC K4, A FF-45 8] 8 i/ (Fr. 1~8), %
A3y 558 i fE e Sephadex LH-20 . HPLC #f— %>
Baifk, /A8 1065, 4 mg).2(35. 2 mg).3

(13.8 mg) .4(8.7 mg).5(11.4 mg) ,6(46.5 mg) .7
(10.1 mg) .8(4.2 mg).9(12. 8 mg) . 10(5. 6 mg),
11(25. 7 mg b G a5 XX LKA 1,

30

s R3

23 24

Ry R; R; Ry Rs Ry Ry R3
1 o-OH o-OH CHj CH;O0H H 6 o-OH o-OH CH;OH
2 «a-OH B-OH CH,OH CH; H 10 H B-OH CH;
3 o-OH B-OH CH; CH; H
4 oOH o-OH CH,OH CH;OH H
7 oOH o-OH CH; CH;0H o-OH
9

1 %EaWwi1~10 HEHR

Fig 1 Chemical structures of compounds 1-10

2.2 oM ER

2.2.1 féaHm1 BAEXERHK, BT HEE,
Libermann-Buchard Jz i FH ¥ ; m. p. 210~213°C (43
f#) ; ESI-MS m/z 511 [M+Na]".487 [M—H] ,
454 HNMR, " CNMR,DEPT 3%, #fEWi b &4 1 (19
5 F XK Cyp His 05, HNMR ( pyridine-ds, 600
MH2z)5. 43(1H, br. s, 12-H),4. 56 (1H,d, J =1. 8
Hz.38-H).4. 41 (1H, m, 23-H), 4. 08 (1H,d, J =
10.8 Hz,24-H),3. 78 (1H,d, J =10. 8 Hz,24-H),
2.59(1H.d,J=11.4 Hz,18-H).1.65(3H,s),1. 10
(3H,s), 1. 00(3H,s),0. 97(3H,s),0. 94 (3H,d,
J=6.0 Hz),0.90(3H,d.J =6.0 Hz).,"”"CNMR #y
H)E Wk 1, Sk xR EREY 1R 24,
Sas 24-= F B 1 JR BE-12-%5-28-F8 (24, 3a, 24-tri-
hydroxyurs-12-en-28-oic acid) ,

2.2.2 a2 HETLEEBKR.HTHE,
Libermann-Buchard JZ R FH ¥ 5 m. p. 242 ~ 244°C ,
ESI-MS m/z 511 [M+Na]",999 [2M+Na] ", 4%
A'HNMR,“CNMR,DEPT i, #: btk &% 2 194>
FHHCyHisO; 3 HNMR (pyridine-d; , 600 MHz) .
5.43(1H, br. s, 12-H), 4. 22 (1H, m, 23-H) , 4. 21
(1H,m, 3¢ H),4. 19(1H,d, J =10. 8 Hz,23-H),
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3.70(1H.d,J=10.8 Hz,23-H),2. 58 (1H.d, ] =
11.4 Hz,18-H),1.10(3H,s),1. 03(9H,br. ) ,0. 93
(3H.d,J =6.6 Hz),0. 89(3H,d, ] =6.0 Hz);
PCNMRM AR WL 1, 530k o J8 L e e &
20 2a, 3B, 23- =Rk B R BE-12-4-28-R (24, 3B,
23-trihydroxyurs-12-en-28-oic acid) , Bf L E5 B R (a-
siatic acid) ,

2.2.3 te®w3 HEXERBR.HTAD.
Libermann-Buchard JZ i BH #£; m. p. 251 ~ 253°C;
EI'MS m/z(%) 472(M" " ,2).454(1).248(100) .
203 (92), 189 (11), 133 (36), &5 &' HNMR,
"CNMR.DEPT 3%, #E b fb &% 3 W70 F X h
CsHiz O, ;' HNMR (pyridine-ds , 600 MHz): 5. 45
(1H,br.s,12-H),4.06 (1H,ddd. J =7. 2,4. 0 Hz,
28-H),3.37(1H.d J=7.2 Hz.3a-H).2. 61(1H.d,
J=10.2 Hz,18H),1. 26 (3H,s),1. 20 (3H, s),
1.06(3H,s),1.03(3H,s),0.99(3H,s),0. 98(3H,
d,J=6 Hz),0.95(3H,d,J =6 Hz);""CNMR 14
JEULFE 1, SICERE X R BB A 3 N 20,38
TR SR b-12-1-28-18 (20, 3p-dihydroxyurs-12-
en-28-oic acid) , BB & K& (corosolic acid) ,

2.2.4 a4 HETERBR.HTHE,
Libermann-Buchard 5 [ FH 4 ; ESI-MS m/z 527
[M+Na] . 503 [M — H] , HRESI-MS m/z
527.334 5 [M + Na]® (it B ;. Cs% His Os Na
527.334 9),45 4 HNMR,”CNMR ,DEPT %, i &
&Y 4 195 T34 Cy His Og s HNMR (pyridine-
d; 400 MHz) ;4. 89(1H,br. s,38-H) ,4. 41 (1H,m,
28-H),4.02(1H,d,J=10.8 Hz.23-H).,4. 19(1H,
d,J=10.8 Hz,23-H) ,4. 40(1H.d,J=10. 8 Hz,24-
H),4.60(1H,d,J=10. 8 Hz,24-H),2. 61(1H,d,
J=11.4 Hz,18-H),1. 16 (3H,s). 1. 06 (3H, s),
1.03(3H,s),0.94(3H.d,J=6.0 Hz),0.90(3H,d,
J=6.0 Hz).12-H 5 5 /K I 35 ;° CNMR ) 15
JEWFE 1, HICET LAY 4N 2q, 30,
23, 24-DU ¥ HE 5 95 4t -1 2- 45 -28-TR (2a» 3a» 23 24-tet-
rahydroxyurs-12-en-28-oic acid) ,

2.2.5 fé&Hs HAOEXEIEBHKR,ETH B,
Libermann-Buchard & [ FH 4 ; ESI-MS m/z 509
[M-+Na]".525 [M+K]".995 [2M+Na]" .1 011
[2M~+K]" 521 [M+Cl] .531 [M+COOH], %%
A'HNMR,"”CNMR,DEPT i, #: btk & %1 5 195>
TR M CyyH,sO; ;' HNMR (pyridine-d; ,400 MHz)

6.12(1H,d,J=10. 2 Hz,12-H),5. 62(1H,dd, ] =
10.2,3. 0 Hz, 11-H),4. 58 (1H, br. s, 3p-H) , 4. 49
(1H,dd.J =2.4,10.8 Hz,2p-H) ,4. 06 (1H,d,J =
10.8 Hz,24-H),3. 85(1H.d, J =10. 8 Hz.24-H).
2.26(1H,br. s,18-H),1. 65(3H,s),1. 18(3H,s),
1.04(3H,s),1. 02(3H,s),0. 93(3H,d, J =6. 6
Hz),0.80(3H,d,J=6.6 Hz); "CNMR 1 & %
1, S3CEY LSS 5 N 2a.3a.24- =5
B 55 b5e-11-075-28-TR-13B. 28- P iR (2as 3a» 133, 24-
tetrahydroxyurs-11-en-28-oic acid-13-lactone) .
2.2.6 a4 e FEEARMAKCHED, Liber-
mann-Buchard 5 FHM: ;m. p. 251~253°C ; ESI-MS
m/z 511 [M+Na]".,999 [2M+ Na]",487 [M—
H] ;%454 ' HNMR,"” CNMR,DEPT %, # itk &
Y6 145 F XN Cy His Os 3 HNMR (pyridine-ds
600 MHz):5. 45 (1H,d,J =3. 6 Hz,12-H), 4. 57
(1H,d,J=2.4 Hz,38-H),4. 43(1H, m, 28-H).,
4.09(1H.d,J=10.8 Hz,24-H),3. 81 (1H,d, J =
10.8 Hz,24-H),3.26(1H,dd,J =4.2,14. 4 Hz,18-
H),1.66(3H.s),1.18(3H,s),1. 01(3H,s),1. 00
(3H,s),0.97(3H,s),0. 90(3H,s); *CNMR 1
B 1, S5 xR E A Y 6 N 2. 3a.
24-= %% 5% BOR BE-12-%5-28-1R (20, 3a. 24-tri-
hydroxyolean-12-en-28-oic acid) ,

2.2.7 faHm71 BHETEIEKHK,ETHE,
Libermann-Buchard JZ i fH #£; m. p. 273 ~ 275°C;
EI'MS m/z(%) 504(M" " ,4),146(100),264(21)
248(61),218(39),219(35),205(26),203(45),189
(33),133(54), 454" HNMR, " CNMR, DEPT i,
WL &9 7 15 F XK Coo His O 3" HNMR (pyri-
dine-d5,600 MHz): 5. 56 (1H, br. s, 12-H), 4. 56
(1H,s,38-H),4.42(1H,ddd,J=11.4,1. 8 Hz,23-
H).4.09(1H,d,J=10.8 Hz.24-H),3. 80(1H,d.
J=10.8 Hz,24-H),3.08(1H,m,16-H),3. 01 (1H,
s,18-H),1. 64(3H,s),1. 63(3H,s),1.40(3H, s,
29-CH3),1. 09(3H,d, J =6. 0 Hz,30-CH;), 1. 08
(3H.s),1.00(3H,s); "CNMR fIHE W% 1, 53
Bk B LB E AL A T N 20, 3as 19a, 24- DU EEFE 15
I fe-12-4-28-TR (24 3a» 190, 24-tetrahydroxyurs-
12-en-28-oic acid) ,

2.2.8 fa#Hm8 HETLEIEKHAK, BT HEE,
Libermann-Buchard J< W [H #; ESI-MS m/z 509
[M+Na]".485 [M—H] .521 [M+Cl] ;4 &
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"HNMR,"”CNMR,DEPT i, #: Wi b &4 8 (4> +
A K Cw His Os ;' HNMR (pyridine-ds » 400 MHz) .
5.46(1H., br. s, 12-H), 4. 81 (1H, s, 30-H) . 4. 76
(1H,s.30-H) ,4. 61(1H,br. s,38-H) 4. 46 (1H,m,
28-H).4.13(1H.d.J=11.3 Hz,24-H).3. 83(1H,
d,J=11.3 Hz,24-H),2. 74(1H,d,J=11.4 Hz,18-
H),1.70(3H,s),1.13(3H,s),1. 10(3H,d, ] =6. 0
Hz,29-CH:),1. 02(3H.s),1. 01(3H,s);"” CNMR
(I JE WL 1, 5 3C™ x L EL A 8 N 24,
3a,24-=FF S 9 ke-12,20(30)- " Hi-28-FR[ 24, 3as
24-trihydroxyurs-12,20(30)-dien-28-oic acid],

2.2.9 faHme HETXEIEKK,ETH B,
Libermann-Buchard & W FH #; ESI-MS m/z 511
[M+Na]" 454" HNMR, " CNMR ,DEPT i , #f£ Wt
&Y 9 B4 M Ci His Os ;' HNMR (pyridine-
d; 600 MHz):5. 43(1H,t, ] =3,3. 6 Hz.12-H),
4.42(1H,d,J =10. 8 Hz,24-H),4. 28 (1H, m, 23
H),3.69(1H,d,J=10.8 Hz,24-H),3. 55(1H,d,
J=9.0 Hz,3¢H),2. 59(1H,d, J =11. 4 Hz, 18
H),1.57(3H,s),1. 17(3H,s),0. 98 (3H.s),0. 94
(3H.$),0.95(3H.,d,J=6.0 Hz),0.92(3H.,d,J =
6.6 Hz); "CNMRMIHJE W2 1, 5 k' Xt B4,
WEAAY 9N 24,38, 24- = FHE 5 I k- 12-H5-28-
M2 (2a. 3B, 24-trihydroxyurs-12-en-28-oic acid) ,

2.2.10 & 10 HETEEHK, BT,
Libermann-Buchard JZ i FH #£; m. p. 265 ~ 267°C;
EI'MS m/z(%) 456 (M" " ,6),392(4),248(100),

233 (6), 203 (54), 189 (22), 133 (47), & &
"HNMR,”CNMR,DEPT 3. Wi L& % 10 95T
N Cy Hus Oy ;' HNMR (pyridine-ds, 600 MHz) .
5.48(1H,br. s, 12-H), 3. 45(1H,t, ] = 3. 6,7. 8
Hz.3-H).2. 63(H.d,J =11. 4 Hz,18-H). 1. 26
(3H,s),1.25(3H,s),1. 06 (3H,s),1. 01(3H,s),
0.99(3H,s),0. 98(3H,s),0. 93(3H,s);"” CNMR
BV E W 1, HOCEIRY X IR wE LAY 10 A 5F
B2 (oleanolic acid)

2.2.11 ta&H 11 e CAMEE s m. p.
137~139°C;EI-MS m/z 414[M]" ,396[M—H, 0],
381LM—CH; 3 TLC 5 - f§ B xf B 5 R (B AH [F] 5
"HNMREHE 5% 8 5 — 20, i ek &9 11 8 -3
{i§ 2 (B-sitosterol) ,

2.3 @FhaE RAMTTEM K TRED 1,
2.3.4.7 % A549 . LOVO, HepG2 % 3 T A JihJ& 41
FRURR 0 (A S0 240 B 75 16 PR SRR O R L 96 FLAR
FLIAMR E Ry (4~5) X 10" 4> /ml 1 4l il = 100 1.l
(R FR WM . RPMI 1640+ 15 % /INE 1L 3% + 3UH) . &
37°C 5% CO B RN, 24 h Ja . I AKE S . 10
pl /AL B AL, 37°C L5 % COAE 72 b, BALIMA
5 mg/ml i) MTT ¥ 20 HIJ/EFH 4 h J5 I A
W, 100 /AL B FRAE N B RIS 1 MK-2 4 B 3))
B HR A 570 nm AESCHE (D)., S5R(GR 2) &
~AREY 2.3 X LOVO 241 i Bk A1 HepG2 4 il 1
A —E W4 I EE TG ML FLBE % B A S T 1
KL AT TG E N R 4518 5 SCik T AR — 5,

+ El
45 dh

x1 LAY 1~10 HBRIZEE(FALLE)
Tab 1 *CNMR data for 1-10 in pyridine-ds
Position 10 2 3b 4 50 6 7 8 9! 10°

1 43. 1t 47. 9t 48. 1t 42. 8t 43. 0t 43. 0t 43. 1t 43. 2t 47. 9t 38. 9t
2 66.2d 68. 8d 68.7d 66.2d 66.0d 66.2d 66. 2d 66.2d 68. 6d 28. 2t
3 74. 2d 78.1d 84.0d 73.4d 74.3d 74. 3d 74. 2d 74. 2d 85.3d 78. 4d
4 45.1s 43. 6s 40. 0s 47. 3s 45. 2s 45. 2s 45.1s 45.2s 43.9s 39. 2s
5 49. 4d 47.9d 56.0d 44, 5d 48. 8d 49. 5d 49.5d 49. 4d 56. 4d 55.7d
6 18. 8t 18. 4t 19. 0t 18. 8t 18. 4t 18. 9t 19. 0t 18. 8t 19. 2t 18. 8t
7 33. 9t 33. 1t 33. 6t 33. 5t 31. 9t 33. 7t 34. 0t 33. 9t 33. 8t 33. 1t
8 40. 1s 40. 0s 40. 2s 39. 8s 42, 2s 40. 0s 40. 6s 40. 1s 39.9s 39. 6s
9 48. 1d 47.8d 48. 2d 48.0d 60. 5d 48.2d 47.9d 48. 0d 48. 1d 48, 1d
10 38.5s 38. 2s 38. 6s 38. 1s 42. 3s 38.7s 38. 6s 38.5s 38. 2s 37. 3s
11 23. 8t 23.7t 23. 9t 24,7t 129. 4d 24, 1t 24. 3t 23. 8t 23.9t 23. 6t
12 125. 5d 125.5d 125.7d 125.2d 133.7d 122.5d 128. 0d 125.8d 125. 4d 122.5d
13 139. 2s 139. 2s 139. 4s 139. 1s 89. 4s 144. 8s 139.9s 138.9s 139. 2s 144. 1s

(BT
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Position 1 2 3b 4 50 6° 70 8" 9¢ 10°
14 42.5s 42.5s 42.7s 42.3s 37.9s 42, 2s 42. 1s 42.5s 42.4s 42, 1s
15 28. 6t 28. 6t 28. 8t 29. 8t 25. 8t 28. 3t 29. 2t 28. 5t 28. 6t 28. 2t
16 24. 9t 24. 8t 25. 0t 28. 4t 23. 1t 23.7t 26. 4t 24. 8t 24. 8t 23.9t
17 48. 0s 48. 0s 48. 2s 47.9s 45. 2s 46. 6s 48. 3s 48. 2s 48. 0s 46.7s
18 53.5d 53. 4d 53. 6d 53.4d 53.6d 42.0d 54. 6d 55. 6d 53.4d 41.8d
19 39. 4d 39.4d 39. 6d 39.2d 38.1d 46. 4t 72.7s 37.7d 39.4d 46. 3t
20 39. 4d 39.3d 39.5d 39.2d 40. 3d 30. 9s 42.3d 153. 8s 39. 3d 31.0s
21 31. 0t 31. 0t 31. 2t 30. 9t 31. 0t 34. 2t 26. 9t 32,7t 31. 0t 34. 2t
22 37. 4t 37. 4t 37. 6t 37. 3t 32. 0t 33. 2t 38. 5t 39. 6t 37. 4t 33. 2t
23 23.8q 66. 3t 29.5q 63. 9t 23.8q 23.7q 23.8q 23.6q 24. 1q 28.5q
24 65. 2t 14. 4q 17.8q" 68. 8t 64. 8t 65. 2t 65. 2t 65. 2t 65. 6t 16. 1q
25 17.1q" 17.5g* 17. 1q* 16. 8q" 16.0q" 17. 4q" 17. 2q° 17.2q" 17. 3q 15. 8q
26 17.3q" 17. 5g* 17. 59" 17.2q" 17. 99" 17.1q" 17.1q" 17. 3" 17. 3q 17. 3q
27 23.7q 23.8q 24. 0q 23. 6q 19. 1q* 26. 1q 24. 6q 23.5q 23.8q 26. 2q
28 180. 0s 179. 9s 180. 0s 180. 0s 179. 4s 180. 2s 180. 6s 179. 3s 179.9s 180. 2s
29 17. 4q" 17.4q* 17.6q" 17. 3q”* 19. 3¢q% 33.2q 27.1q 16. 5q 17. 5q 33.2q
30 21.3q 21.3q 21.5q 21.2q 19. 6q% 23.8q 17.2q*  105.0t 21.3q 23.8q
*; Tested by a Bruker DRX-600; ", Tested by a Bruker AV-400; * , ¥ ; Signals may be interchangeable within each column
%2 BEHAWIENAREREUE (1C,)
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