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Abstract: Ten canpoundswere obtained fran Heterostanma alatun wight By gectral analysis, they were detemined as

B -siosterol (1), (n) -tetracosanoic acid (2) ,Apigenin (3) , daucosterol (4) , apigenin -7-Of D -glucopyranoside (5) ,
heterominesA (6) ,B (7),C (8),D (9) and F (10). They were iolated fran the plant for the first time
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Introduction

Heterostanma alatum wight is a Chinese folk medicine,
used as an expelling danpness and detoxifying agent in
uthwest of chind''. Previously studies reported the i-
®lation of sme purine derivatives from this genus,
which showed anti-tumor activity in vitro and in vivo
1 " In the course of phytochemical investigation on the
plant,we obtained 10 knovn compounds, including wo
steroids, B -sibsterol (1) , daucosterol (4); wo flar
vonoids, gpigenin (3) , gigenin -7-08 -D -glucopyrano-
side (5) ; four purine derivatives, heterominesA (6) ,
B (7),C (8),and D (9); a pyrimidine derivative
Heteromine F (10) ; and (n) -tetracosanoic acid (2).

The above compounds were obtained from the title

Received A ugust 5, 2008; A ccepted October 29, 2008
* Corregonding author Tel : 86-21-50806728; E-mail: dyzhu@mail shc-
nc ac cn

plant for the first time Here,we describe the ilation
and structure elucidation of these compounds

Exper mental

General

A ll melting pointswere determined on aBU CH | 510
melting point gpparatus and are uncorrected Optical
rotationswere measured using a Perkin-Emer 341 po-
lar meter IR gectrawere recorded on aNicoletM ag-
na750 FTIR (KBr) gectrometer E M S datawere ob-
tained with aMA T-95 mass pectrameter NMR gectra
were recorded on aB ruker Avance DRX-300 or V arian
Mercury VX 400 NMR gectameters, the chamical
shift values are reported in ppm @ ) and coupling con-
stants (J) are given in Hz Silica gel (200-300, 400
mesh) and precoated plates of silica gel (HSGF-254)
(Qing dao Haiyang Chamical Group Ca , Qingdap)
were used for colunmn chramatography (CC) and TLC,
regpectively.
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Plant mater il
The aerial parts of Heterostanma alatum wight were
oollected in Xishuangbanna County, Yunnan Province,
China, in July 2006 The plants were identified by
Prof Jing-Yun Cui, Xishuangbanna Tropical Botanical
Garden, A cadanica Sinica, China A wvoucher gecimen
(Na 2006-64) was deposited in our laboratory.
Extraction and iolation
The aerial parts of Heterostanma alatum wight (7. O
kg) was oaked with 95% ethanol ( 60 L x3, each 7
d) at oom temperature The ®lventswere evgporated
under reduced presaure o give 524 g residue The con-
centrated extractwas supended inH,O (3L) and par-
titioned successively with petroleun ether ( PE, 60-90
), CHCL, EOAc The EDAc-oluble fraction (30
g) was subjected repeatedly to CC on silica gel eluted
with CH,CLMeDH, and further purified successively
through OD S, and Sephadex LH-20 columns to yield
successively compounds 1 (4 mg), 2 (4 mg), 3 (17
mg) ,4(26 mg) ,5(23 mg) , 6 (102 mg) , 7 (47 mg) ,
and 8 (16 mg). The H,O-luble fraction was divided
ino H,O, 30% , 60% and 95 % EOH aubfractions
through amacropore resin D1400 (Yangzhou Phama-
ceutical Factory, Yangzhou, China) column ($10 x 85
an). The 30% (55 g) and 60% E©OH (4 4 g) subfrac-
tionswere further purified successively through silica
gel, and Segphadex LH-20 columns © afford canpounds
5(53mg),6(539),7(0 60 ,8(0 29 ,9(21 mg)
and 10(22 mg) , repectively.
Identif ication
B -sitosterol(1)  C, Hs, O. Colorless needles ( EO-
Ac), mp.135-137 .EMMS m/z 414 [M]" .*H
NMR (CDCkL,300MH2)d:0.68 (3H, s H-18),0.81
(3H,d,J =6.3Hz,H-27),0.83 (3H,d ,J =6.3
Hz,H-26),0.85(3H, t,J =7.2 Hz, H-29), 0.93
(3H,d,J=6.3Hz,H-21),1.02(3H, s H-19) ,5.35
(1H,m, H-6),3.51 ( 1H,m, H-3);" C NMR (
CDCL,100MHZz)0 : 37.2(C-1) ,31.6(C-2) ,71.8(C-
3),42.3(C-4),140.7(C-5),121.7(C-6) ,31.9(C-
7),31.8(C-8),50.1 (C-9),36.5 (C-10),21.1(C-
11), 39.7 (C-12) , 42.3(C-13) , 56.7 (C-14) , 24.3
(C-15), 28.2 (C-16), 56.0 (C-17), 12.0 (C-18),
19.4(C-19), 36.1 (C-20), 18.8 (C-21),33.9(C-

22),26.0(C-23),45.8(C-24),29.1(C-25), 19.8
(C-26),19.0(C-27),23.0(C-28) ,11.8(C-29) . The
structure was identified af3 -sitosterol by comparison of
itsphysical and gectral datawith those reported in the
literature'®’ .
(n) -tetracosanoic acid(2) Cy HiO,.W hite powv-
der,mp.80-85 .EMSm/z 368 ™' +, 354, 340,
326, 312, 298, 284, 269, 255, 241, 99, 85, 71, 57, at an
interval of CH,."H NMR (CDClL,400MH2)3 : 2. 34 (
2H,t,J =7.5 Hz, CH, COOH), 1.63,1.30 (CH,),
0.88 (3H,t,J =6.7 Hz); 13 C NMR (CDC}, 100
MH2)d: 179.3, 33.9, 31.9, 29. 7, 29. 4, 29. 4, 29. 2,
29.0,24.7,22.7,14. 1. The gectral data are matched
with a characteristic (n) -tetracosanoic acid, © it was
identified as (n) -tetracosanoic acid '* .
Apigenin(3) CisHyOs. Yellow povder. ESIMSm /
z269 [M-H],271 [M +H] .'*H NMR (DM S0-d;,
300MH2z)d:7.89(2H,d,J =8.6 z, 2H,2',6'-H),
6.90(2H,d,J =8.6Hz3',5'-H),6.73(1H, 5 3-H),
6.46 (1H, br 5 8-H),6.17 (1H, br s 6-H) . Sectral
datawere in agreanentwith the reported values'” .
Daucosterol(4)  Cs Hg Os.W hite grain. The FAB-
MS and R datawere identical with those of daucoste-
ol'® | and TLC behaviorwas identical with those of au-
thentic daucosterol.
Apigenin -7-08 D -glucopyranoside(5) Cy HyOy
. Yellov amomphous powder. ESHIMS m/z 431 [M-
H],433 [M +H] ."H NMR (DM S-ds 300 Hz)d:
8.07 (2H,d,J =8.8 Hz, H-2',6') ,7.13 ( 2H, d,J
=8.8 Hz,H-3',5'),6.69 (1H, s H-3),6.86 (1H,
d,J=2.2H2),6.46 (1H,d,J =2.2Hz),5.08 (1H,
d,J=7.4HzH-1");*CNMR (DM S0-d;, 100MH?2)
0:182.0 (C-4),163.8 (C-2),163.0 (C-7), 162.4
(C5),161.4 (C4'),156.9 (C9), 128.4 (C-2,
6'),120.7 (C-1"), 114.6 (C-3',5"), 105.4 (C-
10),103.8 (C-3),99.5 (C-6) ,94.9 (C-8), glc (C-
1- C-6): 105.4, 99.9, 73.1, 77.2, 69.5, 76.4,
60. 6. The data of "H NMR and **C NMR were consist-
entwith those of the reference® .
Heteran ne A(6) C; HisNsOCI, was preaumed
be a quaternary anmonium chloride because it fomed
a precipitate with AgNO; . W hite powder. ESIM Sm /z
222[M 1" ."H NMR (CD,0D, 300 MHz)&: 4.18
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(3H, sO-CH;) ,4.09(3H, s 7-CH;) ,3.87(3H, s 9-
CH;),3.26(6H, sN-(CH;) 2); *C NMR (CD,0D,

100M Hz)d: 162.4 (C-2), 160.1 (C-6), 154.5 (C-
4),141.2(C-8),106.3 (C-5),38.2(N-(CH;) 2),

31.9(9CH,;), 37.2(7CH;), 55.7 (O-CH;) . The
data of "H NMR and °C NMR were in agreement with
those of the reference *’ .

Heteranne B(7) GCyHy, NsOCI, was a quatemary
anmonium chloride due to giving AgCl precipitation as
reaction with AJNO;.White powder. ESHIMS m/z
208"! +."H NMR (CD,0D,300MH2)3: 4.13 (3H,

s OCH;), 4.08 (3H, s 7CH;), 3.87 (3H, s 9-
CH;),2.97 (6H, sN-CH;);” C NMR (CD,0D, 100
MHZz)0: 163.6 (C-2), 160.1 (C-6) , 154.3 (C-4),

140.1(C-8),106.9 (C5),29.1(N-CH;),32.0(9-
CH,;) ,37.2(7-CH;),55.0 (O-CH,) . The data of 'H

NMR and “C NMR were consistent with those of the
reference®’ .

Heteran ne C(8) GHy; NsOCI, was a quatemary
anmonium chloride due o giving AgCl precipitation as
reaction with AgNO; . W hite povder. ESWMM Sm/z 194
[M]"."H NMR (CD;OD,300MH2)3:3.94 (3H, s

O-CH;), 3.92 (3H, s 7CH;), 3.02 (3H, s 9-
CH;); ®*CNMR (CD;0D, 100 MH2z)d : 162. 6 (C-2) ,

159.9(C-6) ,151.9 (C-4),140.1(C-8),106.5 (C-
5), 31.6 (9-CH, ), 35.3 (7-CH; ), 55.2 (O-CH,)

. The data of "H NMR and °C NMR were consistent
with those of the reference®’ .

Heteran neD (9)
nary anmonium chloride due to givingA Cl precipitati-
on as reaction with AgQNO3.W hite powvder. ESIM Sm /z
208 [M]" ."H NMR (CD;0D, 300 MHz)9d: 4.11
(3H, s, 7CH;) ,3.81(3H, 5 9CH;) ,3.21(6H, SN-
(CH;)2),8.98(H, s 8H);°CNMR (CD;0D, 100
MHZz)9d: 156.5 (C-2), 156.3 (C-6) , 152.1 (C-4),

140.5(C-8),108.5 (C-5),38.9(N-(CH;) 2),32.1
(9-CH,) ,36.6(7-CH,) . The dataof '"H NMR and °C
NMR were consistentwith those of the reference® .

C,H., N;OClI, al®o was a quater-

Heteran ne F(10) C,,HysNsO.W hite powder. ESI-
MSm/z 240[M +H]"."H NMR (CDCl, 300 MH2)
0:7.89(1H, br s, CHO) , 4.64 (1H, br sN-H), 3.86
(3H, sO-CH;),3.16(6H, sSN-(CH;) 2) , 2. 98 (3H,
s 7-CH;) ,2.96(3H,d,J =4.9 Hz,9-CH,) ; "CNMR
(CDCL, 100 MHZz)d: 166.0 (C-8), 165.3 (C-6),
161.0 (C-4),160.1(C-2), 94.0 (C-5), 36.8 (N-
(CH;) 2),27.7(9CH;),31.7(7CH; ), 53.0 (O-
CH,) . The data of "H NMR and *C NMR were con-
sistentwith those of the reference *’ .
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