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Chem ical constituents of D illenia kerrii and their activities
on antitumor and anti-hypoxia in vitro

L1Xia,L| Chang-weil, CUl Cheng-binl, L IM ingm ingz, FAN M ing2
(1 Beijing Institute of Phamacology and Toxicology, B eijing 100850, China;
2 Beijing Institute of Basic M edical Sciences, B eijing 100850, China)

Abstract: Am To investigate cheamical constituents of D illenia kerrii and evaluate their antittmor and anti-
hypoxia activities M ethods Chem ical constituentsw ere isolated by cam bination of various colunn and thin-
layer chromatography and the caompounds obtained w ere identified by spectroscopic methods The antitumor
and anti-hypoxia activitiesw ere assayed by theM TT method using K562 and anoxic ECV 304 cells respec-
tively. ResultsCampounds 1 - 8 were isolated fram the fruits of D illenia kerrii and they w ere identified as
betulinic acid (1), betulinol (2) , lupeol (3) ,B -sitosterol (4) , gallic acid (5), ethy| gallate (6) , p rotocatechuic
acid(7) and protocatechuic acid methy| ester(8), respectively. Campounds 1, 2, 3, 5 and 6 inhibited the pro-
liferation of K562 cellsw ith ICs values of 314 g mL ' (1), 294 g mL ' (2) and 234 g mL "' (5), and
inhibition rates of 26.1 % (3) and 31.3 % (6) at 100 g mL o respectively. Caompounds 5 and 6 also
show ed the anti-hypoxia effect at the concentration (504 g mL ) with no cytotoxicity on anoxic ECV 304
cells Conclusion Compounds 1 - 8 were isolated from D illenia kerrii for the first time Compoundsl, 2, 3,5
and 6 provide the first exanple of bioactive constituents of D. kerrii

Key words isolation and identification; triterpene phenolic, antitumor activity; anti-hypoxia activity; D illenia
kerrii
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D illenia kerrii Craih

(D illeniaceae) t ,
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Fr2(19.4 g) ,
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) , (bp 60
90 ) - ,
, 5 : Fr-2-1
(2.3g) Fr2-2(4.6 g) Fr2-3(2.7 g) Fr24
(1.59g) Fr25(1.8¢) Fr-2-4(1.5 g)
- ( 11) :
LH-20

Sephadex

3 , -
3(23mg)

Fr3(14.5 g) - (
21) ,  Sephadex LH-20 ,

6 :Fr3-1(2g) Fr3-2(2.1g) Fr3-3
(3 g) Fr3-4(2.5g) Fr35(2.8 g) Fr36
(1.3 9) Fr-3-1(2 g)

- 4 (30 mg)
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3-3-3 (53 mg) Fr3-3-4 (44 mg) Fr3-35
(352mg) Fr-3-3-1(119 mg)
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LH-20 , 1
, - , 1(25mg)
Fr-4(3.1 g) - (
11) ,  Sephadex LH-20
4 : Fr4-1 (270 mg) Fr4-2
(2259) Fr4-3(129 mg) Fr-4-4 (38 mg)
Fr-4-2(2.5 g) , 71.5¢g
4 . Fr-42-1 (334 mg) Fr4-2-2
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Fr-4-2-2 (370 mg)

Fr-4-2-4(1.1 g)

Sephadex LH-20 , 8
, 8(12mg)
2.2
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60 g , ,
, 8  Fr-1l
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(2.7 9) Fr5(3.79g) Fr6(4.79g) Fr7(2.1q)
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(30mg)
Fr-3-5 (570 mg) -
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5 : Fr3-5-1 (107 mg) Fr-3-5-2
(90 mg) Fr-3-5-3(116 mg) Fr-3-5-4 (150 mg)
Fr-3-5-5 (87 mg) Fr-3-5-4 (150 mg)
Sephadex LH-20 6
6(23mg)
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5 : 5(40 mg)

1: ( - ), mp
280 282 ESIMS m/z 4719 [M +
Na] " 495[M +K]"; ESIM S m/z 455
[M -H] ‘HNMR(CsDsN, 400M Hz) &: 4.93
(1H, br s, Hb-29) 4.76 (1H, br s, Ha29) 3.53
(1H, m, H5) 3.45(1H, t J=15.2 Hz, H-3)
1.78(3H, s, 23-CH;) 1.22(3H, s 24-CH;) 1.05
(3H, s, 30-CH;) 1.04(3H, s 26-CH;) 1.00(3H,
s 25-CH;) 0.80 (3H, s 27-CH;) “ CNMR
(CsDsN, 100 MHz) 8: 178.9 (C-28) 151.3(C-
20) 110.0(C-29) 78.1(C-3) 56.7(C-17) 55.9
(C-5) 50.9 (C-9) 49.8(C-19) 47.8(C-18)
42.9(C-14) 41.1(C-8) 39.6(C-4) 39.3(C-
1) 38.6(C-13) 37.6(C-22) 37.5(C-10) 34.8
(C-7) 32.9(c-16) 31.2(C-15) 30.0(C-21)
28.7(C23) 28.3(C-2) 26.1(C-12) 21.2(C-
11) 19.4(C-30) 18.8(C-6) 16.4(C-24) 16.4
(C-25) 16.4(C-26) 14.9(C-27)

I (betulinic acid)

2 (
265 ESIMSm/z 477[M +CI]~ H-
NMR (CDCL, 400 MHz) 0: 4.61 (1H, d, J =
2.0Hz,Hb-29) 4.51(1H,d,J=2.0Hz Ha29)
3.73(1H, d, J =10.8 Hz, Hb-28) 3.26 (1H, d,
J=11.2 Hz, Ha28) 3.13 (1H, dd, J = 11.2,

), mp 262

1



5.2 Hz, H-3) 1.61(3H, s 30-CH;) 0.95(3H, s,
27-CH;) 0.91(3H, s 26-CH;) 0.90 (3H, s 25-
CH;) 0.75 (3H, s 24-CH,) 0.69 (3H, s 23-
CH;) “CANMR(CDCL, 100MHz) &: 151.5(C-
20) 109.7(C-29) 78.9(C-3) 60.5(C-28) 55.2
(C-5) 50.3(C-9) 48.7(C-19) 47.7 (C-17)
47.7(C-18) 42.7(C-14) 40.8(C-8) 38.8(C-
4) 38.6(C-1) 37.2(C-10) 37.1(C-13) 34.2
(C-7) 33.9(C-22) 29.7(C-21) 29.4(C-16)
28.0(C-23) 27.3(C-2) 27.0(C-15) 25.1(C-
12) 20.8(C-11) 19.0(C-30) 18.2(C-6) 16.1
(C-25) 15.9(C-26) 15.3(C-24) 14.7(C-27)
1 (betulinol)
2
3 ,mp 262 265
ESIMSm/z 427[M +H]" 466[M +K]® 'H-
NMR (CDCk, 400 MHz) &: 4.68 (1H, d, J =
2.2 Hz, Hb29) 4.57 (1H, dd, J=2.2, 1.4 Hz
Ha-29) 3.19 (1H, dd, J=11.2, 5.0 Hz, H-3)
1.68(3H, s, 30-CH;) 1.03(3H, s, 26-CH;) 0.98
(3H, s, 23-CH;) 0.97(3H, s, 27-CH;) 0.83(3H,
s, 25-CH;) 0.79(3H, s, 28-CH;) 0.76(3H, s, 24-
CH;) “CNMR(CDCkL,100MHz) &: 151.0(C-
20) 109.3(C-29) 79.0(C-3) 55.3(C-5) 50.4
(C-9) 48.3(C-18) 48.0(C-19) 43.0(C-17)
42.8(C-14) 40.8(C-8) 40.0(C-22) 38.8(C-
4) 38.7(C-1) 38.0(C-13) 37.2(C-10) 35.6
(C-16) 34.3(C-7) 29.8(C-21) 28.0(C-23)
27.4(C-2) 27.4(C-15) 25.1(C-12) 20.9(C-
11) 19.3(C-30) 18.3(C-6) 18.0(C-28) 16.1
(C-25) 16.0(C-26) 15.4(C-24) 14.5(C-27)
(el (lupeol)

4: ( - ), mp
137 138 '"HNMR (CDCl, 400 MHz) &:
5.35(1H, d, J=4.0 Hz, H6) 3.53 (1H, m, H-
3) 2250 1.10 (m) 1.01(3H, s, CH;) 0.92
(3H, d, J=6.4 Hz, CH;) 0.84 (3H, m, CH;)
0.82(3H, m, CH;) 0.80 (3H, m, CH;) 0.68
(3H,s CH;) “CANMR (CDCh, 100 MHz) &:
140.7 121.7 71.8 56.7 56.0 50.1 45.7 42.2
42.2 39.7 37.2 36.5 36.1 33.9 31.8 31.8
31.6 29.0 28.2 26.0 24.3 23.0 21.0 19.8
19.4 19.0 18.7 12.0 11.8 B-

' @ -sitosterol) , 4

B_

5: ( ), mp 236
238 FeCl,
ESIMSm/z 169[M - H]  205[M +CI]  ‘H-

NM R (CD,0OD, 400M Hz) 8: 7.05(2H, s, H-2, 6)
BCANMR (CD,0D, 100M Hz) &: 170.3(C =0)
146.1(C-3,5) 139.3(C-4) 121.8(C-1) 110.0

(C-2, 6) 1 (gallic acid)
, 5
6: ( ), mp 136
138 ESIMSm/z 221[M +Na]”;
ESIMS m/z 197 [M - H] ‘HANMR

(CD,0D, 400M Hz) 8:7.02(2H, s H-2, 6) 4.24
(2H, g, J=7.2Hz, OCH,) 1.32 (3H, t J=
7.2 Hz CH;) “CANMR (CD,0D, 100MHz) &:
168.6(C =0) 146.5(C-3) 146.5(C-5) 139.7
(C4) 121.7(C-1) 110.0(C-2) 110.0(C-6)
61.7(-OCH,) 14.7(-CHs)

1 (ethy! gallate)

), mp 202
205 :
FeCl, ,
ESIMSm/z 177[M +Na]";
ESIMSm/z 153[M - H] 189[M +ClI]"
"HNM R (CD,0OD, 400M Hz) 8: 7. 44 (1H, br s H-
2) 7.43(1H, dd, J=7.6, 2.4 Hz, H6) 6.80
(1H, d, J=7.6 Hz, H-5) “CANMR (CD,0D,
100M Hz) 8: 170.4(C =0) 151.6(C-4) 146.1
(C-3) 124.0(C-1) 123.2(C-6) 117.8(C-2)
115.8(C-5)

chuic acid) , 7

(91 (protocate-

), mp 183
185
FeCl, ,
ESIMSm/z 191[M +Na]";
ESIMSm/z 167[M - H]  203[M +CI]”
'"H-NM R (CD,0D, 400M Hz) 8: 7.56 (1H, br s H-
2) 7.54 (1H, dd, J=8.4, 2.0 Hz, H6) 6.82
(1H, d, J=8.4 Hz, H5) 3.88(3H, s OCH3)
“CNMR (CD,0D, 100M Hz) &: 170.5(C =0)
133
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151.9(C-4) 148.1(C-3) 124.7(C-1) 123.2(C-
6) 115.2(C-2) 113.3(C-5) 55.8(0OCH;)
(10) (protocatechuic acid

methy| ester) , 8

[11] MTT
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[12] MTT
ECV 304
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3129 23ugmL ;3 6
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31. 3% 47
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, 1Cso
, 100U g mL -
26. 1%

ECV 304 ,
4 8 , 5
6 ECV 304
50d ¢ mL "
ECV 304 (39.6 *
0.5)% (5) (60.2+0.8) % (6),
(22.6 £0.1) %,

(P <0.001)

1235 6
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0. 14%,

2.8 g,
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