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Triterpenoidal constituents of Pericam pylus glaucus and
their antitumor activity in vitro

ZHAO W ei-quan, CU | Cheng-bin
(Beijing Institute of Phamacology and Toxicology, B eijing 100850, China)

Abstract: Aim To investigate triterpenoidal constituents of Pericampylus glaucus(L am. ) M err and to eva-
luate their antitumor activities M ethodsV arious chrom atogrgphic meansw ere used for the isolation of triter-
penes and the campounds obtained w ere identified by the spectroscopic method A ntitum or activitiesw ere al-
so assayed by M TT method Reaults Five tritepenesw ere isolated fran Pericampylus glaucus and identified
as hopenoneB (1), hopenolB (2), 22-hydroxyhopan-3-one (3) , erythrodiol 3-paimitate (4) , and B, 24-cy-
clofriedelan-3-one(5) , regpectively. Among them, conpound 4 inhibited the proliferation of K562 cellsw ith
the inhibition rate of 47% at 100l g mL "' while others did not show inhibitory effect at the concentration
tested Conclusion Canpounds 1 - 5w ere isolated fran the genus Pericampylus for the first time Campound
4 is the first reported antitumor constituent of Pericampylus glaucus and its antitumor activity was also as
sayed for the first tme The “CNMR data for 2 and the ' HNM R and *CNM R data for 1 and 5w ere re-
ported for the first tme

Key words Pericampylus glaucus strucutural identification; triterpeng pentacyclic triterpeneg antitumor ac-
tivity; M TT m ethod
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X -4 (
) :
A Pl - 3000 ( AB
) ,EI-MS FAB -MS M i-
cranass GCT M icranass ZebSpec )
FAB -MS NM R
NM - GX400 , IMS

ESIM S

G F254
254 mfm

(20 an %10 an x0.25mm),
365 i
71
1544 m ( ) Sephadex LH-
20 ( Pham acia )
MD V ersam ax

1999 8 9

(Pericampylus galucus)

1.2
4 kg
95% , 40L 44,

, 111 g
69 309 (110 g)
( 7.0 an x11 an), bp
60 90 (P) - (C)- (A)
( 100 0 0-0 0 100) ,
, 11 D Frl

(1.2 g, ) Fr2(9.8 g, Ve Ve =
11 ) Fr-3(2.0 g, ) Fr4
(3.89,Ve Vo, =95 5 ) Fr5(2.2 g,
Ve V, =10 1 ) Fr6(5.6 g Ve V) =
81 ) Fr-7(2.8 g,Vec VA =6 1

) Fr-8(11.1g,Vc V, =51
(3.8 9, Ve V, =3 1
Ve V, =21

)

) Fr9
) Fr-10(8.6 g,
) Fr-11(12.5 g,

Fr-2(9.8 g) - (

21) ,  Sephadex LH-20 ( 3.8 an x
36 an),

, 4
(1.49g) Fr22(4.49g) Fr2-3(1.2g)
(2.2 g) Fr-2-2 (4.4 g) -

1 (600 mg) Fr2-4(2.2 g)
(bp 60 90 -

Ve Ve =51 ), Rf Fr-
2-4-1 Fr-2-4-2 , Fr-2-4-2
(360 mg) 4
(210 mg)

Fr-3(2.0 g)

, ( 1.5 an x20 an),

- (BEA) ( 100 00 100)

) 10
Fr-3-1(0. 2 g, ) Fr3-2(0.1g,Vc
Ve =95 5 ) Fr33(0.3 g Ve Ve =
90 10 ) Fr3-4(0.2 g, Ve Vg =90 10

) Fr-35(0.19g,V: Vea =80 20
) Fr-36(0.2 g, Ve Ve =70 30 )
Fr3-7(0.2 g, Ve Ve =60 40 ) Fr-3-8
(0.39, Ve Vea =1 1 ) Fr39(0.1 g,

T Fr2-1
Fr-2-4
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Ve Ve =1 2 ) Fr3-10(0.4 g,

) Fr-3-6 (0.2 g) 2
Fr-4 Fr-3-3(0.3 g) 2.1
- ( 2 1) Sephadex L H-20 1 ( - ), mp
( 3.8 an x36 an), 177 179 , [0 1%Z = +108.9° (c =1.0, )
, ESIM S m/z 425[M +H]" 447
3 Fr-3-3-3(75 mg) - [M +Na]® 871[M +Na]”
2(18mg) Ca His O
Fr-4( Fr3-6 4 9) '"HNM R (CDCl;, 400M Hz) 8: 4. 78 (2H, br s, 29-
, : ( 3.0 an x CH,) 2.68(1H, m, 21-H ) 2.50 (1H, ddd, J =
40 an), - - ( 15.7, 10.1, 7.3 Hz, 2-Ha) 2.40 (1H, ddd, J =
100 0 00 0 100) , 8 : Fr-4-1 15.7,7.3,4.1 Hz, 2He) 1.75(3H, s, 30-CH;)
(0.4 g, ) Fr4-2(0.6 g, Vc Ve = 1.07(3H, s, 23-CH;) 1.02(3H, s 24-CH;) 1.00
90 10 ) Fr4-3(0.3 g Ve Vea =80 (3H, s, 26-CH;) 0.95(3H, s, 27-CH;) 0.93(3H,
20 ) Fr4-4(0.2 g, Vc Ve =60 40 s, 25-CH;) 0.73(3H, s 28-CH;),

) Fr4-5(0.3g,Vc Ve =11 ) 5200 & 1.20 “CNMR (CDCl,
Fr-4-6(0.5 g, ) Fr-4-7(0.3 g, 100MHz) &:218.1(C-3) 148.6(C-22) 110.1
Vea Va =21 ) Fr4-8(1.1g, (C-29) 54.8(C-5, 17) 49.6 (C-13) 49.5(cC-

) Fr-4-4(0. 2 g) - 9) 47.3(C-4) 46.3(C-21) 44.7(C-18) 42.1
2 1) ,  Sephadex LH-20 (C-14) 41.9(C-19) 41.6 (C-8) 39.5(C-1)
1.5 an x40 an), - ( 2 1) 36.8(C-10) 33.8(C-15) 34.2(C-2) 32.5(C-
, 7) 27.3(C-20) 26.5(C-23) 25.0(C-30) 23.9
3 , Fr-4-4-3 - (C-12) 21.6(C-11) 21.5(C-16) 21.1(C-24)
3(26 mg) 19.7(C-6) 16.5(C-27) 16.4(C-26) 16.1(cC-

Fr6(5.6 g) , 28) 15.7 (C-25) NM R
( 3.0 an x30 an), - ( DEPT PFG '‘H-'H COSY PFG-HMQC PFG-HM -
100 00 100) 12 :Fr- BC 0 4.78(2H, br s, CH,)
6-1(0.6 g, ) Fr62(0.5g,Ve Va 21 B-H hopene
=955 ) Fr6-3(0.4g, Ve V, =90 10 o=l , c-21

) Fr6-4(0.6 g Ve V, =85 15 ( 5: 4.70 4.68)""

) Fr6-5(0.4 g, Ve Vo, =80 20 ) Fr- C-17 C-19 C-21 C-30
66(0.3 g Ve Vo =75 25 ) Fre-7 : c-21 7l :
(0.7 g,Ve V. =60 40 ) Fr6-8(0.1g, 1 hopenoneB'”

Ve V. =50 50 ) Fr69(0.1g Ve vV,  HANMR “CAMR

=40 60 ) Fr6-10 (0.4 g, Ve V, = 2 ¢ - ) ,mpl70

30 70 ) Fré641(0.2g Ve Vo =20 80 172 ,[@]5 = +56.0°(c=1.0, ) EIMS
) Fr6-12(1.2 g, ) miz 426 [M ]7, Cs Hg O

Fr-6-6(0.3 g) - ( 11) "HANM R (CDCl, 400M Hz) 8: 4. 77 (2H, br s, 29-

,  Sephadex LH-20 ( 1.5 an X60 an), CH,) 3.18(1H,dd,J=11.4,5.0Hz 3-H) 2.67

- ( 11) (1H, m, 21-H) 1.74 (3H, br s, 30-CH;) 0.96

Fr-6-6-3 (120 mg) -
5(15mg)

(3H, s, 23-CH;) 0.94(3H, s, 26CH;) 0.91(3H,
s, 27-CH;) 0.80(3H, s, 25-CH;) 0.75(3H, s, 24-
CH;) 0.70 (3H, s 28-CH;),



198 19
51.90 & 0.61 “CNMR (CDCL, E , 3
100M Hz) 8: 148.7 (C-22) 110.1(C-29) 79.0 1 [10]
(C3) 55.0(C-17) 54.8 (C-5) 50.3(C-9) “CAMR 22-hydroxyhopan-3-
49.4(C-13) 46.4(C-21) 44.7(C-18) 42.0(C-  one , 3 22-
19) 41.9(C-8) 41.6(C-14) 38.8(C-1) 38.7 hydroxyhopan-3-one

(C-4) 37.1(C-10) 33.6(C-15) 33.2(C-7) 4: ( ), mp 129
28.0(C-23) 27.3(C-20) 27.3(C-30) 25.0(C- 131 [0 ]5 = +51.6°(c =0.67, )

12) 23.9(C-16) 21.6(C-11) 21.0(C-2) 18.4 FABM S ( ) m/z 68L[M +H]"

(C6) 16.7(C-26) 16.6(C-27) 16.1(C-28)

15.9(C-24) 15.4(C-25) 1 NMR
, 2 'HNMR & 3.18(3H)
1 0250 d240 2 ,
“CANMR d 79.0 (C-3) 1
o 218.1 (C-3)
2 hopene
[5,6,9] .2 'HNMR
hopenol-B el , *CNMR
C-3 , hopenolB
o) hopenolB o] hopenolB
2 hopenolB,
3 ( - ), mp 207
209 ,[a 1% = +63.1°(c=0.5, )
ESIMSm/z 465[M +Na]"; m/z 423

[M -H,0-H] , 442,
CsHs0, "HANMR (CDClL, 400 M Hz)
5:2.50 (1H, ddd, J =15.6, 10. 2, 7.4 Hz, 2-Ha)
2.39(1H, ddd, J =15.6, 7.4, 4.5 Hz, 2-He) 2.23
(1H,m, 21-H) 1.21(3H, s 30-CH,) 1.18(3H,
s, 29-CH;) 1.07(3H, s 23-CH;) 1.02(3H, s 24-
CH;) 1.00 (3H, s 26-CH;) 0.96 (3H, s 27-
CH;) 0.93 (3H, s, 25-CH;) 0.77 (3H, s 28-
CHs), 5200 & 1.22
“CNMR (CDCL, 100M Hz) 8:218.2(C-3) 73.9
(C-22) 54.8(C-5) 53.9(C-17) 51.0(C-21)
49.9(C-13) 49.5(C-9) 47.4(C-4) 44.0(C-
18) 41.9(C-14) 41.6(C-8) 41.2(C-19) 39.5
(C-1) 36.8(C-10) 34.4(C-15) 34.2(C-2)
32.5(C-7) 30.9(C-30) 28.7(C-29) 26.6(C-
23) 26.5(C-20) 24.0(C-12) 21.8(C-16) 21.5
(C-11) 21.1(C-24) 19.7(C-6) 16.9(C-27)
16.4(C-26) 16.2(C-28) 15.7(C-25) 3
NM R 1 , 1 P

2

773[M +92( )1 425[M - CiHa O, (
)1°, 680,

CixHaepOs ‘HNMR (CDCL, 400M Hz) 8: 5.19
(1H, dd, J =3.4, 3.1 Hz, 12-H), 4.50 (1H, dd, J =
8.4,7.6 Hz, 3-H), 3.56 (1H, d, J =10.9 Hz, 28-
Ha) 3.21(1H, d,J =10.9 Hz, 28-Hb) 2.30(2H,
tJ=7.4Hz 2'-CH,) 1.25(20H, br s,

) 1.16(3H, s 27-CH;) 0.96(3H, s, 26-
CHs) 0.94 (3H, s, 25-CH;) 0.89 (3H, s 29-
CH,;) 0.88(3H, s 30-CH,) 0.87, 0.86(9H, 23,
24,16'-CH,) , 5205 8 0.92
“CNMR (CDCk, 100MHz) 8: 173.9(C-
1') 144.3 (C-13) 122.3 (C-12) 80.6 (C-3)
69.8(C-28) 55.3(C-5) 47.5(C-9) 46.5(C-
19) 42.4(C-18) 41.7(C-14) 39.8(C-8) 38.3
(C4) 37.8(C-1) 37.0(C-10) 36.9(C-17)
35.0(C-2") 34.1(C-21) 33.3(C-29) 32.6(C-
7) 32.0(C-20) 31.1(C-22) 31.0 (C-14')
29.8 29.4 (10C, C-4' C-13') 29.3 (C-23)
28.1(C-2) 26.0(C-27) 25.6(C-15) 25.3(C-
3') 23.7(C-30) 23.6(C-11) 22.8 (C-15')
22.0(C-16) 18.3(C-6) 16.9(C-26) 16.8(C-

25) 15.7(C-24) 14.3(C-16') ‘HANMR
[11] erythrodiol 3-pamitate [12]
5 erythrodiol C-3
,°CANMR [12]

5 erythrodiol C-3
4  erythrodiol 3-pamitate
5: ( ), mp 230
232 [0 ]2 = +61.3°(c=1.0, )

EIMSm/z 424[M |7, EIMS
Cao Has O ( 424. 370 0,
424. 370 5) 'HNMR “CNMR

"HNMR (CDCL, 400 M Hz)
5 2.50 & 0.65 , 7
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tert- 0:0.94 (3H, s 25CH;) 0.95 , , 0 51.9(C-8) 0 49.5(C-10)
(3H, s,30CH;) 1.00(3H, s, 29-CH;) 1.03(3H, 0 42.8 0 13.5
s, 27-CH;) 1.06(3H, s, 26-CH;) 1.18(3H, s 28- ,DEPT , 7 12
CH;) 1.21(3H, s 23-CHj3) 5 3 7 ( 1)
d:2.40 (1H, ddd, J =18.8, 5.9, 1.4 Hz, 2- ® 1.63(1H, brd,J =5.4 Hz, 24-Ha)

He) 2.04 (1H, ddd, J =18.8, 12.9, 7.5 Hz, 2- 0 0.69(1H, d, J =5.4 Hz, 24-Hb)
Ha) 1.79 (1H, br td, 3 =13.0, 3.7 Hz, 6Ha)

1.63(1H, br d, J =5.4 Hz, 24-Ha) 0.69 (1H, d, PFG '"H-H COSY PFG HMQC PFG HMBC
J=5.4Hz 24-Hb) , ( 1), 5 B, 24-cyclofriedelan-3-one **!
d 1.65 & 1.15 BCANMR X -
(CDCl, 100M Hz) B NM R
d 210.6(C-3) P
Tablel NM R data for 5 n CDCl; slution
Position S o, HVMBC Position o Oy HMBC

1 16.8() 1.59,1.37 H-=2,10 16 35.9() 1.53,1.37  H-15,18,28
2 36.6(f) 2.40,2.04 H-1 17 29.6(9 - H-15, 19, 21, 28
3 210.6(9 - H-1,2,23,24 18 42.7(d) 1.55 H-16, 18, 19, 27, 28
4 30.9(9 - H-6, 10, 23, 24 19 35.2() 1.37,1.22  H-18,21,29,30
5 32.9(9 - H-1,6,7,10, 23,24 20 28.2(9 ) H-19, 21, 20, 30
6 33.7() 1.79,1.48 H-10,24 21 32.8(f) 1.40,1.32 H-19, 21, 29, 30
7 20.6(f) 1.57,1.48 22 39.2(f) 1.47,0.95  H-16,28
8 52.0(d) 1.43 H-6, 7,11, 15, 25, 26 23 13.9(q) 1.21 H-24
9 37.9(9 s H-1,7,8, 10,25 24 24.1() 1.63,0.69  H-6,10,23
10 49.5(d) 1.56 H-1,2,6,11,25 25 15.7(q) 0.94 H-8, 10, 11
11 33.8(1) 1.48,1.34 H-8,12,25 26 20. 4(q) 1.06 H-8, 15
12 30.3(1) 1.33 H-27 27 18.5(q) 1.03 H-12, 18
13 38.3(9 - H-8, 11, 15, 19, 26, 27 28 32.1(q) 1.18 H-16, 18, 22
14 39.5(9 - H-7,12, 15, 16, 26, 27 29 31.8(q) 1. 00 H-19, 21, 30
15 32.6() 1.52.127 H-8,16,26 30 34.9(q) 0.95 H-21, 29

Signal assigrmentswere based on the resultsof DEPT, PFG H-"H COSY, PFG HMQC and PFG HMBC ectrosoopy;
Numbers in the columnn indicate the protons that shoved HMBC correlationswith the carbon on the line

2.2 15

[14] MTT 1 5
: , 4 [1] : [J]
K562 , 1975, 13(1): 32 - 53
, 100”g mL_l [2] : M ] : )
47% . 1993: 1925
[3] , , .
[J]. ,1998,23(1): 39 - 40
' [4] : [D]
4 K562 , 2005
[5] [5] CHATURVEDULA V S P,SCHILLING J K,M LLL-
ER JS, etal Two nev triterpene esters fran the wigs
, 4 of Brachylaena ramiflora fran the M adagascar rain-

forest[ J]. JNat Prod, 2002, 65(8) : 1222 - 1224
( 211 )
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Tablel1 C-NM R data of compounds1, 2, 3(CDCl,) and 7(CsD5N)
Campd Campd
Position Position
1 2 3 7 1 2 3 7
1 38.7 38.4 38.4 38.9 19 48.8 49.3 46.5 46.5
2 27.5 27.4 27.2 26.5 20 150. 5 150. 4 30.7 31.0
3 79.0 79.0 79.0 88.8 21 29.8 29.7 33.8 34.2
4 38.9 38.7 38.8 39.5 22 34.0 37.0 32.4 33.2
5 55. 4 55. 4 55. 2 55.9 23 28.0 28.0 27.7 28.0
6 18.3 18.3 18.3 18.5 24 15. 4 15.3 15.6 17.0
7 34.3 34.4 32.6 33.2 25 16.0 16.0 15.3 15.5
8 41.0 40.7 39.3 39.8 26 16.1 16.1 17.1 17. 4
9 50.5 50.5 47.6 48.1 27 14.8 14.9 25.9 26.2
10 37.4 37.2 37.1 37.1 28 60. 6 179.9 182.8 180. 2
11 20.9 20.9 23.6 23.8 29 19.1 19.3 33.1 33.3
12 25.3 25.5 122.6 122.5 30 109. 7 109. 7 23.4 23.8
13 37.2 38.9 143.8 144.8 Aral’ 107.5
14 42.8 42.5 41.6 42.2 2 72.9
15 27.1 30.6 28.1 28.3 3 74.6
16 29.2 32.2 23.0 23.7 4 69.5
17 47.8 56. 3 45.9 46.7 5' 66. 7
18 47.8 46.9 41.0 42.0
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