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Abstract: Six compoundswere i®lated fran the 75% ethanol extract of N itraria tangutorum seed On the basisof pec-
troscopic methods including*H NMR, ®C NMR and ESHM S and comparion with literature, their structureswere eluci-
dated as daucosterol (1) , 4-hydoxypipecolic acid(2) , quercetin (3) , allaniin (4) , 1, 2, 3, 4-tetrahydro-1-methyIf -car-
boline-3-carboxylic acid (5) and L-tyrosine(6). Campounds 1, 2, 3,5 and 6 were iolated from Nitraria tangtorum for

the first time
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Introduction

The genus N itraria ( Zygophyllaceae) is a shrub that
bears edible berries and widely distributed in theM id-
dle Eagt, Central A sia, and the Northwest region of Chi-
na Among the N itraria gpecies onlyN. tangutorum Bo-
br growvs in China, epecially in the desert of Qinghai-
Tibetan Plateau A main function of a N. tangutorum
Bobr forest is b conserve the il and water from the
wind-blovn sand ™. In addition, its leaves, fruits and
<eeds are often used in folk medicines auch as antipas
modic, antineuropathic, and anti-arrhythmicagent "

o cure weaknesss in the pleen and stomach >
decrease blood lipid levels and anti-oxidation .

The chamical constituents of N itraria tangutorun seed
oollected from Ganau Province and the chemical con-

and
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stituents of Nitraria tangutroum leaves fran N ingxia
Province had been reported # And it revealed the
presence of flavonids, phenolic acids and alkaloids
However, the chemical constituentsof N itraria tanguto-
rum seeds fran Qaidan basin, Qinghai Province were
not reported In this study, six compoundswere ilated
fram the ethanol extract of theN itraira tangutorum seed
oollected from Qaidam basin Their structureswere elu-
cidated as daucosterol (1), 4-hydroxypipecolic acid
(2) , quercetin(3) , allantoin (4) , 1, 2, 3, 4-tetrahydro-
1-methylP -carboline-3-carboxylic acid (5) , L -tyrosine
(6) on the basisof gectral data or in comparionwith
literature

M ater alsand M ethods

Apparatusand mater als

All melting points were detemined on a PHMK mi-
cromelting point gpparatus and uncorrectd IR gectra
were recorded on aNicoletNEXUS 670 FT-IR gectro-
photometer (KBr). NMR gectra were obtained on a
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B ruker AM400 and V arian M ercury 400B NMR gec-
trameter Elaments were analyzed on the Elamentar
Analysensystane GnbH V arioH.. ESIM Swere carried
on a Bruker Apex . Silica gel (Qingdao Haiyang
Chemical Ca , Ltd , China) , RP-C18 and Sephadex
LH20 (Phamacia Ca , American) were used for col-
unn chromatogrgphy The Nitraria tangutorum seeds
were collected in September 2003 in Dulan ocountry,

Qinghai Province and identified by Prof L iu Shangwu

Extraction and isolation

The air-dired and powvered seeds (15 kg) of Nitraria
tangutorum were extracted firstly by supercritical car-
bon dioxide for extracting the fatty acids and then the
sedswere extracted by 75% EOH three tmes under
reflux After the lvent was evgporated in vacuo, the
residue (1200 g) was sugpended in water and extrac-
ted with petroleum ether (bp. 60-90 ), chlorofom,

ethyl acetate and n-butanol regectively. The ethyl ace-
tate fraction (45 g) was sgparated over silica colunn
chromatography (CC) eluting with chlorofom-metha-
nol (70:1-0: 1) to obtain compounds1 (30 mg) and
3 (39 mg). The n-butanol (75 g) fraction was ilated
on silica CC elutingwith chlorofom-methanol (50: 1 -
0: 1) , and 5 fractions (Frl-Fr5) were obtained accord-
ing 1o detection by TLC (GFs,). Frl was sgparated by
silica gel CC and purified Sephedex LH-20 column elu-
ting methanol to obtain compound 4 (115 mg). Fr3
was purified by ssphadex LH-20 and RP-C18 b give
compound 5 (43 mg) and compound 6 (16 mg). Fr5
was i®lated on silica gel CC eluting witH chlorofom-
methanol (4: 1 - 0: 1) t yield compound 2 (220
mg).

ldentif ication

Daucosterol(1) W hite pavder (methanol) ,mp. 270-
272, CisHepOs. "H NMR (Pyridine-ds , 400 MHZz)3 :

5.34(1H,m,H-6) ,5.05(1H, d,J =7.6 Hz, H-1"),

4.60-3.90 (m, H-2'-6") , 2.80-1.00 (m), 0. 97-0. 83
(m,5 x-CH,), 0.64 (s, -CH;) ;™ C NMR ( Pyridine-
d, 100 MHz)d: 149.9, 121.9, 102.6, 78.6, 78. 3,

78.1, 75.3, 71.7, 62.8, 56.8, 56.2, 50.3, 46.0,

42.5, 39.9, 39.3, 37.5, 36.9, 36.4, 34.2, 32.2,

32.0, 30.2, 29.4, 28.5, 26.3, 24.5, 23.4, 21.3,

20.0,19.4,19.2,19.0,12.1,12. 0. Its datawere con-

sistent with those of daucosterol '’ .

4-Hydroxypipecolic acid ( 2) W hite powder
(EOH) ,mp. 261-263 , C;Hy; NO;. Elaments analy-
sis(%): C 46.42,H7.05,N 7.75; IR an: 3266,

3121, 2938, 1610. ‘H NMR (D,0O, 400 MHZz)d: 4.05
(1H,m,H-4) ,3.73(1H,dd,J =11.6,3.6 Hz,H-2) ,

3.12(2H, m, H-6) ,2.04, 1.79 (1H, m, H-4) , 1. 72
(2H,m, H-5); ® C NMR (D,O, 100 MHz)3: 177.04
(OOOH) , 64.64 (C-4) , 56. 74 (C-2) , 41.35 (C-6) ,

35.61(C-3),30.74(C-5) . The R,NMR datawere i-
dentical o those reported ™' .

Quercetn(3)  Yellov powder (methanol) , mp. 310-
312 , Cs Hy O7.1H NMR (CD,OD, 400 MHz)d:

7.72(1H, d,J =2.0 Hz, H-2') , 7.62 (1H, dd, J =
8.4,2.0Hz,H-6') ,6.87(1H,d,J =8.4 Hz, H-5") ,

6.38(1H,d,J =2.0 Hz, H8),6.17(1H,d,J =2.0
Hz H-6) ;" C NMR (CD;0D, 100 MH2)d: 177. 3 (C-
4),165.6 (C-7), 162.5(C-9), 158.2 (C-5) , 148.8
(C-4"),148.0(C-2), 146.2 (C-3'), 136.6 (C-3),

124.1(C-1'), 121.6 (C6' ), 116.2 (C5'), 116.0
(C29,104.5(C-10),99.2(C-6), 94.4 (C-8) . Its
NMR datawere consistentwith those of quercetin'**! .

Allantoin(4)  White powder (methanol) , mp. 237-
20 ,GHN,O;, HR-ESMS [M +H]" 1520613 IR o
an’: 3438, 3345, 1782, 1709, 1658, 1603, 1530,

1184."H NMR (DM 0, 400 MHZ)d: 10.53 (1H, 9),

8.05(1H, s),6.88(1H,d,J =8.0 Hz),5. 78 (2H,

9,5.24(1H,d,J =6.8 H2) ,5.23(1H, 9 ; "CNMR
(DM 20, 100 MHZz)d: 173.6 (NH-CONH, ), 157.4
(NH-00-) ,156.8 (NH-00-), 62.4 (CH) . Itsmelt
ing point and R; were ssme t an authentic allantoin
sample (National Institute for the Control of Phama-
ceutical and B iological Products, No. 1501-200001) . It
was identified as allanioin " .

1, 2, 3, 4-Tetrahydro-1-methylf -carboline-3-car-
boxylic acid(5) W hite povder(methanol) ,mp. 286-
288 . CyHuN,O,, HR-ESHMIS [M +H]" 231 1140

R aM™: 3294, 2981, 2922, 1644, 1577, 1384, 742,

'H NMR (DM 0, 400 MHZ)0: 11.12 (1H, s), 7-43
(1H,d,J=8.0Hz H-9),7.33 (1H,d,J =8.0 Hz
H-12),7.08 (1H, tJ =7.2,7.6 Hz, H-11), 7.00
(1H,1,J =7.6,7.2 Hz,H-10) ,4.56 (1H,m,H-3),
3.69 (1H, dd,J =12.0, 4.8 Hz, H-5), 3.22, 2.80
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(2H,m,H-6),1.61 (3H,d,J =6.8 Hz,-CH3);“C
NMR (DM SO, 100 MHZz)d : 170. 45 (-COOH) , 136. 87
(C-13), 131.73 (C-2), 126.33 (C-8), 122.08 (C-
11),119.52(C-10) , 118.52 (C-9) , 111. 77 (C-12) ,

106. 93 (C-7) ,58.05(C5) , 49.63 (C-3) , 23. 23 (C-
6), 17.03 (CH;) . The IR, MS, NMR oectral data
were identical with those of 1, 2, 3, 4-tetrahydro-1-
methylf -carboline-3-carboxylic acid

L-Tyroshe ( 6) W hite powder ( methanol),

mp. 244-246 . RS, an™: 3206, 2928, 1611, 1588,

1513, 1454, 1329, 1245; *"H NMR (DM O +D,0, 400
MHZz)5:7.02 (2H,d,J =8.0Hz H-6,8) ,6.66 (2H,

d,J =8.0 Hz, H-5,9), 3.46 (1H, m, H-2), 2. 98,

2.73 (2H,m, H-3);® C NMR (DM + D,0, 100
MH2Z)d: 171. 96 (CO) , 156. 45 (C-7) , 130. 70 (C-6,

8),116.32 (C-5,9),56.45(C-2), 36.35(C-3) . Its
R,NMR datawere consistent with those of L -tyrosine
[14]
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