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Sampsoniones and xanthones of Hypericum sanpsonii from Yunnan Province

LI Zu—giang', LUO Lei’, MA Guo~yi’, HUANG Rong', HU Zhi-hao'

(1. Experimental Center of Yunnan University, Kunming 650091, China; 2. Chemical and Engineering College

of Yunnan Normal University; 3. Faculty of Pharmacy, the University of Sydney, NSW, Australia)

Abstract: Object To study the chemical constituents of Hyp ericum samp sonii Hance from Yunnan
Province. Methods Cytotoxicity screening of extracts from wild and cultivated H . sampsonii was carried
out by Lo cell and KB cell. Chemical constituents for wild H . sampsonii were isolated by column chro-
matography. The chemical structures were identified by physical and chemical properties and spectral data
analysis. Results  Six compounds have been isolated and established as 1-benzoyl-3- 3-methyl-2-
butenyl) -6, 6, 13, 13+etramethyl-l11-geranyl-5dxatetracycol[ 7. 3. 1. 0*". 0" "] tridecane=2, 12-dione
(sampsonione A, ); l-benzoyl-5~ l-hydroxy-isopropyl) -6, 6, 13, 13~etramethyl-l11—geranyl-tetracycol
[7. 3. 1. 1. 0" "] tetradecane=2, 12, 14-trione (sampsonione F, )3 3~ 1-hydroxy S-methyl<4-hexenyl) -
6, 10-di ( 3-methyl2-butyryl) 8-benzoyl-9, 9-dimethyl4-oxatricycol [ 6. 3. 1. 0" '] 5-dodecene-7, 12—
dione (sampsonione K, ); 1, 2-dihydro-3, 6, 8-rihydroxy-1, 1-bis«3-methyl-but-2-enyl) xanthen-2,
9-dione (patulone, ); 1, 7-dihydroxy<4-methoxy—xanthone () and 1, 3, 6, 7tetrahydroxy-8+3-
methyl-but2-enyl) xanthone () . Conclusion Compounds - are first obtained from H.
sampsonii. In addition, the fractions of chloroform extracting and ethyl acetate extracting possess anti—

cancer activities by cytotoxicity tests.
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,"C-NMR, DEPT 'H-NMR 3
S S 6 :SA SF ,
SA SF \ “C-NMR DEPT
. 10 , 'H-NMR (2, 9 CHs; 6
6 ( ) : CH:10 CH;13 ¢ 3 ¢€=0),
[2]
2 A 2
[2 4] 1
1 Table 1 Growth inhibition index of samples
X- 6 , in cultured cancer cells
IR BIO-RAD FTS- 40 1% 1Cso/ (ug- mL.= 1)
KBr 'H-NMR “C-NMR DEPT Liaro KB Lo KB
Bruker Avance DRX- 500 ,TMS ! 1 109 ! 10 10 1o T
S 15 58 8.0 10 50 70 8.0 10.4
MS VG Outspect— 3000 S A1 % & 2 12 40
uv V- 3400 S B 20 70 20 10 60 85 55 7.5
S C 25 80 95 16 75 90 4.5 7.0
’ S D 15 56 70 12 51 70 8.0 8.5
s S E 5 20 70 1 15 70
H. sa sonii S F 3 15 45 2 15 40
- samp s 13 0 80 0 47 70 101 13
2’ S A 1 20 60 2 18 58
R S B 18 638 87 15 66 80 58 7.5
S C 15 70 90 14 68 80 58 6.6
( ) S D 15 55 68 12 48 66 9.0 10.5
6 kg, 95% 30 d, (S) SE 5 8 68 5 15 66
300 g 95% , S F 2 14 H 3 15 40
) 250 g, - . ) HREIMS (m/z):
(2 1) 586.3627[M]", C3sHs005 (
, SA SF 586.3658) EIMS m/z (%): 586 [M]", 105
1 kg, S S A SF [ CsHsCO]" (100), 77[ CsHs] * (20) 105,77,
Lizo KB ) S UV Aniv'nm (log €):216(3.98),242
S,SA SF SA SF 14 (4.52), 274( 3.63), 324(2.94) IR wnax cm
3590, 3 410 . 1732,1695,1 690,
1 SB SD 1685 4 BO_NMR
(120 g) , ( ,200 300 ) DEPT 'HANMR( 2) , 9
, , - - CH3,6 CH2,10 CH, 13 C( C=0)
60H ( M erck ) ,
10 TLC( Mereck silica gel 60 '3' F
F254) : ., HREIMS
3 CxsHs0s (m/z 586.367 2, : 586.365 8)

?

586.3688[ M]",
586.365 8)

(4.06) , 274( 3. 42), 322(2. 90)

HREIMS (m/z):
C38H5005(

EIMS m/z (%): 586 [ M ]", 105

[CeHsCO]* (100), 77[ CeHs] " (18)

UV A" nm (log €):214(3.82),240

IR v em™ '3 590

EIMS m/z (%):586[M]", 105[ CeHsCO]" ( 100),
77[ CeHs] " (22) UV A" nm (log € : 214( 3.97),
216(3.98),246(3.91),272(3.52) IR wh em™ '
3500(0H), 1 740, 1 700,1 685  EIMS,UV,IR,
'H-NMR, "C-NMR DEPT (2 .

105,717,
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, 5) 4 K
(c42 (C,¢-6, C-
2 NMR (in CDCl;, 500 MHz for &y, 125 MHz for d¢)
Table 2 NMR data of compounds - (in CDCl3, 500 MHz for Ou, 125 MHz for 5C)
BeNMR "HNMR BoNMR "HNM R BeNMR "H-NMR
1 81.57 81.25 58.61
2 206. 73 204. 03 30. 45 2.70 (1H. dd. j= 13.1,10.6 Hz Ha -
1.80 (1H,dd, J= 13.0,5.7 Hz, Hb)
3 64.37 72.95 89.55 4.60 (1H, dd, J= 10.6,5.7 Hz)
4 109. 85 3.82 (1H, s, 4-OH) 31.05 2.25 (1H,dd, J= 12.5,5.7 Hz, Ha),
2.73 (1H, dd. J= 12.5,7. 1 Hz, Hb)
5 58.84 2.17 (1H,dd, J= 7.2,5.8 Hz, Ha) 172.25
6 83.92 46.53 115. 15
7 46.43 2.55 (1H.dd. J= 6.4.2.5Hz Ha) 54. 46 2.26 (1H, dd. J= 12.4,7.4 Hz. Hb) 193.01
8 25.62 1.97 (1H. m» Ha) » 1. 94 (1H. m. Hb) 24.57 2.02 (1H.m- Ha)» 1. 74 (1H, m. Hb) 77.05
9 43.37 1.69 (1H, m) 42.05 2.04 (1H, m) 49.03
10 33.42 2.23 (1H, m, Ha), 2. 26 ( 1H, m, Hb) 35.03 2.45 (1H, dd, J= 14.9, 6.8 Hz, Ha) 47.47 1.48 (1H, m)
2.12 (1H. dd. J= 14.9,3.9 Hz. Hb)
11 58. 88 67.54 36.90 2.15 (1H, m» Ha) - 2. 29
(1H,d, J= 14.1 Hz, Hb)
12 208.78 204. 02 205. 10
13 47.92 47.47 72.43
14 193.95 205.01 23.02 1.33 (3H, s, HH14)
15 135.82 192. 48 36.51 2.15 (1H, m, Ha), 2. 50 ( IH, m, Hb)
16 128. 54 7.60 (1H,d,J= 7.3Hz) 134.37 21.77 2.11 (2H, m)
17 127. 63 7.28 (10, 1. J= 7.7 Ha) 128.25 7.04 (1H.d. J= 7-8 Hz) 123.22 5.10 (10, t. = 7.3 Hz)
18 131.59 7.36 (1H,t,J= 7.3 Hz) 128. 06 7.25 (1H,t,J= 7.5 Hz) 132. 36
19 127.63 7.28 (1H,t,J= 7.7 Hz) 131.98 7.35(1H,t,J= 7.6 Hz) 25.52 1.67 (3H,s)
20 128. 54 7.60 (1H,d,J= 7.3Hz) 128. 06 7.25 (1H,t,J= 7.5 H2) 17.50 1.62 (3H,s)
21 33.62 2.82 (1H.dd. J= 16.8,8.0Hz Ha) 128.25 7.04 (1H.d. J= 7-8 Hz) 22.16 3.07 (1H.dd. J= 14.4,7.8 Hz. Ha) »
2.48 (1H,dd, J= 16.7,7.7Hz Hb) 3.01 (1H,dd, J= 14.4, 8.0 Hz, Hb)
22 120.93 5.50 (1H, m) 72.92 119.23 5.02 (1H.t,J= 8.1 Hz)
23 132.87 30. 11 1.32 (3H,s) 132. 15
24 26.03 1.65 (3H, s) 31.38 1.32 (3H. s 25. 60 1.60 (3H, s)
25 17. 68 1.42 (3H,s) 26. 85 1.04 (3H,s) 17.53 1.61 (3H,s)
26 31.93 1.42 (3H,s) 27.37 1.20 (3H,s) 193.20
27 27.88 1.45 (3H,s) 28.79 2.57 (2H, m) 136.52
28 28. 60 2.65 (1H. dd» J= 14.2,7.4Hz Ha) . 118.34 5.22 (1H,t.J= 7.4 Hy) 127. 61 7.43 (1H. dd» J= 7-9,8.0 Hy)
2.44 (1H,dd, J= 14.1,7.8Hz Hb)
29 119.95 5.51 (1H, m) 138. 68 127.90 7.20 (1H,t,J= 7.8 Hz)
30 138. 65 39. 88 2.98 (2H, m) 131.43 7.36 (1H,t,J= 7.5 Hz)
31 39.78 2.02 (2H. m) 16. 28 1.62 (3H. s 127.90 7.20 (1H.t. J= 7.8 Hz)
32 15.94 1.66 (3H,s) 26. 44 1.98 (2H, m) 127. 61 7.43 (1H,dd, J= 7.9,8.0 Hz)
33 26.37 2.05 (2H, m) 123.97 5.03 (1H,t,J= 5.3 Hy) 22.15 1.46 (3H,s)
34 123.55 5.04 (1H,t,J= 6.8 Hz) 131.21 26.74 1.40 (3H,s)
35 131.27 25.55 1.62 (3H. s 28. 83 2.17 (2H. m)
36 17.56 1.57 (3H,s) 17.45 1.58 (3H,s) 124. 17 4.85 (1H,t,J= 6.9 Hz)
37 25.75 1.68 (3H,s) 22.34 1.35(3H,s) 132. 15
38 22.27 1.21 (3H,s) 25.05 1.42 (3H,s) 25.53 1.66 (3H,s)
39 24. 85 1.37 (3H, 5) 17.53 1.53 (3H, s)
: ,mp 143 146 ( , . 51, 6.26, 6.38 3
- ) HREIMS (m/z):396.1478[M]", Ol.41(12H,4 CHs) 4.27(2H,2
C23 H240 6 ( :396.157 3) UV An(nm) ), MS 372[M - 69]" (CsHo
245,273,316, 410 IR wr cm ' 3 300( ), ), 272l M- 69- 55]" (55 CaH-
1 688 ( C= 0), 1642 C= 0), , ), 2 (3- - 2- ) P“CANMR

3 '"HANMR  613.87( ) DEPT( 3) 12 c( 2
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C=0) 5 CH2 CH2 4 CH el
3 NMR [in (CDCl3),CO, 500 MHz for &y, 125 MHz for &c|
Table 3 NMR data of compound [in (CDCls) 200, 500 MHz for ou, 125 MHz for ocl
C BC-NM R 'H-NMR C BCNMR 'H-NMR C 3BCNMR 'H-NMR
1 56.57 7 100.13  6.23(1H,d,J= 1.8 Hz) 10a 157.72
2 201. 03 8 161.02 13.18(1H,s, 8-OH) I'x 2 38.32 3.42(2H,dd, J= 13.5,7.4 Hz)
2.71(2H, dd, J= 3.5,7. 4 Ha)
3 164.54  9.27(1H. br. 3-OH) 9 179.83 2x 2 117.02 4.72(2H,1. = 7.4 Hy)
4 109.05 6.63(1H,s,4-0H) 8a 104. 92 3'x 2 135. 14
5 94.06 6.35(1H,d, /= 1.8 Hz) 9a 116. 33 4'x 2 25.43 1.45(6H,s)
6 163. 62 4a 154. 88 5'x 2 18.05 1.45(6H,s)
. , mp 234 237 References:
_ ) EIMS m/z( %) [1] Institutum Batanicum Kunminggense Academiae Sinicae Edi-

:258(M " ,20),243(M -

) [M].

ta. Index Florae Yunnanensis (

15, 100) , 215( M- 28, 18) IR 3300, 1 670, 1 640 (Tomus ). Kunming: Yunnan People’s Publishing House,
1 1984.

cm uv 230,260, 330, 405 nm [2] Li H H, Ken Y S. Complex caged polyisoprenylated ben—

s ) zophenone derivatives, sampsoniones A and B from Hyper—

. icum samp sonii [ J]. Tetrahedron Lett, 1988, 39: 7999-8002.

HNMR ) 2 (612 117 10. 20) B [3] LiH H, Ken Y S. Sampsoniones C— H, a unique family of

polyprenylated benzophenone derivatives with the novel tetra—

> (57 75,7. 66, 7. 38, 7750, 7. 40) cycol [ 7.3.1.1.037] tetradecane=2, 12, 14~rione skeleton,

1 (63 44) (7 . from Hypericum sampsonii [J]. Tetrahedron Lett, 1999, 40:

1.7- 4- 759-762.
’ [4] LiHH, Ken YS. Sampsoniones A— M, a unique family of
, mp 196 198 ( caged polyprenylated benzoylphloroglucinol derivatives from

Hypericum sampsonii [J]. Tetrahedron, 2000, 56 ( 12):
1379-1386.
Wang Y, Wang S'S, Zhou D H, et al. Spectral characteris—
tics of phytoxanthones [J]I- Nat Prod Res Dev (

), 2002, 14(5): 8590.
Cardona M L, Fernandez I, Pedro J R. Xanthone cons—
tituents of Hypericum inodorum [J]. Heterocycles, 1992, 34
(3): 479-482.
Nielsen H, Arends P. Xanthone constituents of Hyp ericum

androsaemum [J]. J Nat Prod, 1979, 42(3): 301-304.
Ishiguro K, Nakajima M, Suitani A, et al. A prenylated

— ) EIMSm/z (%):328(M", 40), 313(M -
15,25), 285(M - 15— 28, 100), 272(25), 164( 20)
UV 247, 260, 320, 370 nm
'H-NMR[513. 51( ), . 82, 6.28,6.21(3
), 85.30(t, J= 5.8 Hz, = CH), 4. 18(d,
J=6.1Hz = CH)],
[8]

843- -

xanthone from cell suspension cultures of Hypericum patu—

1, 3,6, 7- 2- ) Tum | J1. Phy tochemistry. 1997, 44(6): 1065-1066.

Studies on chemical constituents of Qpripedium smithii
JU Jian-hua, ZOU Zhong<ie , YANG Jun-shan’

(Institute of Medicinal Plant Development, Chinese A cademy of Medical Science
and Peking Union Medical College, Beijing 100094, China)

Abstract: Object To study the chemical constituents of CGypripedium smithit .. Methods Com-—
pounds wereisolated by repeated silica gel chromatographies and their structures were determined by spec—
tral analysis. Results Five compounds were isolated from C. smithii and their structures were identified
as fBitosterol (), 4-hydroxybenzyl methyl ether (), 4-hydroxybenzyl ethyl ether (
6—hydr0xy—2, 4, T4rimethoxyphenanthrene (), bis[4-(ﬁ-D-glucopyranosyloxy)—benzyl] (s) 9 2-sec—

). Concdusion All compounds are obtained from this plant for the first time.

). batatasin

butylmalate (
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