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C=0)5 CH 2 CHz2 4 CHs (1
3 IV. NVMR [in (CDCIs)2C0, 500M Hz for &, 125M Hz for &]
Table 3 NM R data of canpound IV [in (CDClIs)2CO, 500M Hz for &, 125M Hz for &]
C BCANMR HNM R C BCNM R H-NMR C BCNM R H-NMR
1 56. 57 7 100.13 6.23(1H,d,J= 1.8H2) 10a 157.72
2 201.03 8 161.02 13.18(1H, s, 8-OH) 1'x 2 38.32 3.42(2H,dd,J= 13.5,7.4H2)
2.71(2H,dd, 3= 3.5,7.4H2)
3  164.54 9.27(1H,br, 3-OH) 9 179.83 2'x 2 117.02 4.72(2H,t,J=7.4H2)
4 109.05 6.63(1H, s, 40OH) 8a 104.92 3Ix 2 135.14
5 94.06 6.35(1H,d,J= 1.8H2) 9a 116.33 4'x 2 25.43 1.45(6H, )
6 163. 62 4a  154.88 5% 2 18.05 1.45(6H,9)
V: ,mp 234 237 References
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15, 100), 215(vi - 28,18) IR 3300, 1 670, 1 640 (Tomus I). Kumming: Yunnan People’s Publishing House,
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1 icum sampsonii [J]. TetrahedronL ett, 1988, 39: 7999-8002.
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Studies on chanical constituents of Cypripedium amithii

JU Jian-hua, ZOU Zhong-jie", YANG Jun-shan”
(Institute of M edicinal Plant D evelopment, Chinese A cadamy of M edical Science
and Peking U nion M edical College, Beijing 100094, China)

Abstract: Object

To study the chamical constituents of Cypripedium snithii L. M ethods Com-

poundsw ere ilated by repeated silica gel chromatographies and their structuresw ere detem ined by gec-
tral analysis. Results Five compoundsw ere iolated from C. snithii and their structuresw ere identified

as Bsitosterol (1), 4-hydroxybenzyl methyl ether (II), 4-hydroxybenzyl ethyl ether (III), batatasin [
6-hydroxy-2, 4, 7-trimethoxyphenanthrene (IV), bis[4-(BD -glucopyranosyloxy)-benzyl] (s)-(-)-2-sec-
butyimalate (V). Conclusion A Il compounds are obtained from thisplant for the first time.

Key words Cypripedium gnithii L. ; chamical constituents Cypripedium L.

* : 2003-04-22



Chinese T raditional and Herbal D rugs 35 2 2004 2 - 135-

Cypripedium snithii
5
hydroxybenzy| methyl ether, II),
hydroxy-2, 4, 7-trimethoxyphenanthrene, IV),

1R284.1 A

Plants of Cypripedium L. mostly possess the
function of diuresis, detumescence, sedation, anal-
gesia, et al'™. In our studies on chemical cons-
tituentsof C. anithii, five compoundsw ere i lat-
ed by chromatographies and their structuresw ere
identified as Bsitosterol ( [), 4-hydroxybenzyl
methyl ether (1), 4-hydroxybenzyl ethyl ether
(III'), batatasin 1 (6-hydroxy-2, 4, 7-trime-
thoxyphenanthrene (1IV), bis[4-(BD -glucopyra-
nosyloxy) -benzyl] (s)-(-) -2-sec-butyimalate (V).
1 Apparatusand mater ials

M elting points of the compounds w ere deter-
mined w ith a Fisher-Johns apparatus. IR ectra
were recorded with a Perkin-Eimer 983 G gec-
trometer. NM R sectra (500 MHz for ‘H-NM R
and 125M Hz for *CNM R) weremeasured w ith a
Burker AM - 500 gpectrometer, using TM S as in-
ternal standard- Coupling constants (J values)
were given inHz. A VG ZAB- 2F mass spectrom-
eter was used to record the EIM S, and an A u-
togecU Itma ETOF gectrometer was used to
record the FABM S. Silica gel and silica gel GF
254 sheets (0. 20- 0.25mm) (both from Q ingdao
M arine Chemical Group Co., Qingdao, Shandong
Province, China) were used for column chromato-
graphy and TLC, regectively. Sephadex LH-20
(Phamacia, 40 pm) was purchased from Signa
Chamicals.

2 Extraction and isolation

The dried plant material (5 kg) w as extracted
w ith ethanol under reflux three times (550 g) .
Sugended

in water, it was extracted with

(4-hydroxybenzy! ethyl ether, III),
[4-(BD-

100094)

B (Bsitosterol, 1), ’ (4-
[ (batatasin I, 6-
) 1(9-0)-2 (V)

: 0253 ~ 2670(2004) 02~ 0134~ 03

gectively. The petroleum ether-luble fraction
(65.0 g) was imlated by repeated column chro-
matographies w ith silica gel 60H to afford com-
pounds I (200mg), 1I (30mg), III (50 mg) .
The ethyl acetate residue (42.0 g) was subjected
to oolunn chromatography on silica gel 60 H
(400- 500 meshes) with a CHCIlsM eOH gradient
systan repeatedly and purified on Sephadex L H-20
w ith CHCIsM eOH (1 1) to afford compounds IV
(35mg), V (40mg).
3 Identification

Compound I: Colorless needles, mp
137 - 139 ; R wxan 3420 (OH), 2 980,
2960, 1650 (C=C); EMMSm/z 414 [M " ]
(65), 396 (68), 381 (37), 329 (35), 303 (40),
273 (31), 255 (65), 233 (30), 213 (55), 159
(55), 81 (100). Itwas identified as B sitosterol by
gectral analysis and comparison w ith an reference
sample.

Compound II: Colorlessprisns, mp 80 -
82 ; HNMR (DM -ds) & 9.41 (1H, brs,
OH), 7.10 and 6.75 (each 2H, d, J= 8.5Hz H-
2, 6 3 5), 425 (2H, s, H-7), 3.21 (3h, s
OCHs); “CNMR (DM SO-ds) & 157.0 (C-4),
129.4 (C-2, 6), 128.5 (C-1), 115.0 (C-3, 5),
73.6 (C-7), 57.0 (OCH3) . Itwas identified as 4-
hydroxybenzyl methyl ether by gectral analysis
and comparion w ith data of literature™.

Compound III: Colorless needles, mp 50 -
52 ; HNMR (DM 9-ds) & 9.33 (1H, brs,
OH), 7.10 and 6.73 (each 2H, d, J= 8.5Hz H-
2, 6,3, 5), 429 (2H, s, H-7), 3.40 (2H, q,J=

") ( 0Hz H-2);
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“CNMR (DM 0-ds) § 156.8 (C-4), 129.2 (C-
2, 6), 128.8 (C-1), 114.9 (C-3, 5), 71.6 (C-7),
64.5 (C-1'), 15.1 (C-2). Itwas identified as 4-
hydroxybenzy| ether by gectral analysis and com-
parionw ith data of literature''.

Compound IV: Brown amorphous pow der,
FABMS, 307.0 [M + Nal]", 284.0 [M ]*;
'HNMR OM 0-ds) § 9.37 (s, OH), 8.99(1H,
s, H-5), 7.59 and 7.53 (each 1H, d, J= 9.0Hz
H-9, 10), 7.23 (14, s, H-8), 7.00 and 6.80
(each 1H, d,J= 2.5 Hz H-1, 3), 4.07, 3.95,
3.88 (each 3H, s, OCHs); “"CNMR (DM SO-de)
d 158.6 (C-2), 156.9 (C-4), 147.9 (C-7), 145.3
(C-6), 133.9 (C-10a), 127.0 (C-4b), 126.9 (C-
8a), 124.7 (C-9), 123.6 (C-10), 114.8 (C-4a),
111.9 (c-5), 108.8 (C-1), 101.5 (C-8), 99.0
(C-3), 55.9, 55.2, 55.1 (OCHs). Itwas identi-
fied as 6-hydroxy-2, 4, 7-trimethoxyphenanthrene
by gectral analysis and comparion w ith data of
literature!® °.

Compound V: W hite powder; mp 108 -
109 ; FABM S 749.3[M +Na]", 765.3 [M +
KI"; 'HNMR (DM SO0-ds) d malic acid moiety:
2.83 and 2.60 (each 1H, d, J= 15.5Hz, H-3),
1.54 (1H, m, H-5), 0.96 and 1.22 (each 1H, m,
H-6), 0.74 (3H, t, J= 7.5Hz H-7), 0.80 (3H,
d,J= 7Hz H-8), benzyl moiety: 7.00 and 7.25
(each 4H,d,J= 8.5HzH-2', 6, 2", 6", 3, 5,

Hypericum w ightianum W all. ex
W ight etA ;

[1]
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3", 5", 5.02 (2H, s, H-7'), 4.92 (2H, s, H-7"),
glucosemoiety: 4.83 (2H,d,J= 7.5HzH-1x 2),
3.12- 3.32 (84, m, H-2, 3, 4, 5x 2), 3.66 and
3.45 (each 2H, m, H-6); “CNMR (DM SO-ds)
d malic acid moiety: 174.0 (C-1), 77.8 (C-2),
41.7 (C-3), 170.0 (C-4), 42.4 (C-5), 23.4 (C-
6), 12.2 (C-7), 12.3 (C-8), benzyl moiety:
157.2 (c-1', 1M, 116.1 (C-2', 6, 2", 6"), 129.6
(c-3, 5, 3, 59, 129.1 (c-4', 4"), 65.8 (C-
7'), 65.3 (C-7"), glucose moiety: 100.3 (C-1x
2), 73.1and 73.2 (C-2), 76.5 and 76.0 (C-3),
69.6 and 69.7 (C-4), 77.0 (C-5x 2), 60.7 and
60.5 (C-6) . It was identified as bis[4-(BD -glu-
copyranosyloxy) -benzyl] (s)-(-) -2-sec-butyimalate
by gectral analysis and comparion with data of
literature'®.
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