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黄瓜藤的化学成分研究
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摘　要 :从丽江产黄瓜藤甲醇提取物的氯仿部位分离得到 9个化合物 ,经理化和波谱分析鉴定为α2菠甾醇 (1)、

α2菠甾醇 232O 2β2D 2葡萄糖苷 (2)、β2谷甾醇 (β2sitosterol, 3)、豆甾 272烯 232O 2β2D 2葡萄糖苷 (4)、222亚甲基 29, 192环
羊毛甾烷 23β2醇 (5)、(2S, 3S , 4R , 10E) 222( 2′, 3′2二羟基二十四烷酰氨基 ) 2102十八烯 21, 3, 42三醇 ( 6)、( 2S , 3S ,

4R , 10E) 222[ (2′R ) 222羟基二十四烷酰氨基 ] 2102十八烯 21, 3, 42三醇 (7)、(2S , 3S , 4R , 10E) 212(β2D 2葡萄糖苷 ) 222
[ (2′R ) 222羟基二十四烷酰氨基 ] 2102十八烯 21, 3, 42三醇 (8)、大豆脑苷 (9) ,除化合物 3外 ,其它化合物均为首

次从该植物中分离得到。
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Abstract:N ine compounds were isolated from the chloroform fraction of the methanol extract of Cucum is sativus L.

stem s, and their structures were elucidated by physicochem ical p roperties and spectroscop ic analysis asα2sp inasterol

(1) ,α2sp inasterol 32O2β2D 2glucopyranoside ( 2 ) ,β2sitosterol ( 3 ) , stigmast272en232O2β2D 2glucopyranoside ( 4 ) , 222
methylene29, 192cyclolanostan23β2ol (5) , (2S , 3S , 4R , 10E) 222(2′, 3′2dihydroxytetracosanoylam ino) 2102octadecene21,

3, 42triol (6) , (2S , 3S , 4R , 10E) 222[ (2′R ) 222hydroxy tetracosanoylam ino ] 2102octadecene21, 3, 42triol (7 ) , ( 2S , 3S ,

4R , 10E) 212(β2D 2glucopyranosyl) 222[ (2′R ) 222hydroxytetracosanoylam ino ] 2102octadecene21, 3, 42triol (8) , soya2cere2
broside I (9). By literature study, excep t for compound 3, the others were isolated from this p lant for the first time.

Key words:Cucum is sa tivus L; stem; chem ical constituent

In troduction

Cucum is sa tivus L, which belongs to Cucurbitaceae, is

now widely p lanted in the temperate and trop ical

zones, including all the districts in China
[ 1 ]

. It is one

of the most important vegetables, and the stem s have

been used in traditional Chinese medicine for its anti2
inflammatory activity. According to the book "Ben Cao

Gang Mu" edited by Shizhen L i of M ing Dynasty of

ancient China, the stem s can expand blood vessel and

reduce blood p ressure
[ 2 ]

. However, very little is known

about its chem ical constituents from the stem s, though

some reports suggested the p resence of steroids and

phenolics in this p lant [ 3, 4 ] . The p resent study involved

isolation and identification of nine compounds from the

chloroform fraction of the methanol extract from stem s

of C. sa tivus.

Exper im en ta l

Genera l

Melting points were determ ined using an XRC21 m icro2
melting point apparatus, and uncorrected. NMR spectra

(1
H NMR,

13
C NMR and DEPT) were recorded on ei2

ther B ruker AV2400 or B ruker DRX2500 NMR instru2
ments. The chem ical shifts were exp ressed in ppm asδ



values relative to tetramethylsilane ( TMS) with TMS as

an internal standard. MS spectra were recorded on VG

Auto Spec23000 spectrometer. Column chromatography

was performed on either silica gel ( 2002300 mesh) or

Sephadex LH220 ( 252100μm, Pharmacia Company).

TLC was performed on p re2coated silica gel F254 p lates

(Q ingdao Haiyang Chem ical Company, China ) , and

detection was p rovided by UV at 254 nm and sp raying

with 10% H2 SO4 2EtOH followed by heating at 100 ℃.

Plan t ma ter ia l

Stem s of Cucum is sa tivus L. were collected in August,

2005 in L ijiang of Yunnan Province in the southwest of

China, which were identified by Prof. Shukun Chen of

Kunm ing Institute of Botany. The stem s were left to dry

in the shade at room temperature to a constant weight.

A voucher specimen was deposited in the Herbarium of

the Department of Taxonomy, Kunm ing Institute of Bot2
any, Chinese Academy of Sciences.

Extraction and isola tion

The dry stem s (4. 5 kg) of C. sa tivus were ground into

powder and then extracted for three times with metha2
nol under reflux at 60 ℃, 4 h extraction for each time.

The combined filtrate was concentrated in vacuo at 50

℃ using a rotary evaporator to afford a residue as

methanol crude extract (330 g) , which was further sus2
pended in water and extracted successively with chloro2
form , and then with n2butanol to give chloroform frac2
tion (65 g) and n2butanol fraction (60 g). Chloroform

fraction was then subjected to column chromatography

on a silica gel (1200 g, 2002300 mesh) , eluting with a

gradient m ixture of CHCl3 2MeOH ( from 50∶1 to 0∶1,

v /v) to yield five sub2fractions based on TLC analysis.

Sub2fraction 1 ( 418 g) was further chromatographied

on a silica gel (2002300 mesh) using petroleum ether2
acetone ( from 10∶1 to 2∶1 , v /v) as an eluant to yield

compounds 1 (5 mg) and 3 ( 202 mg). Compound 5

(41 mg) was isolated from sub2fraction 2 (416 g) by

silica gel (2002300 mesh) column eluted with petrole2
um ether2acetone (5∶1, v /v). Sub2fraction 3 (315 g)

was repeatedly chromatographyed over silica gel (2002
300 mesh) eluted with CHCl3 2MeOH ( from 30∶1 to 10

∶1, v /v) , and then on Sephadex LH220 eluting with

MeOH to yield compounds 6 ( 36 mg) and 7 ( 146

mg). Sub2fraction 4 (913 g) was chromatographyed on

silica gel ( 2002300 mesh) using CHCl3 2MeOH ( from

20∶1 to 5∶1 , v /v) as an eluant to give the compounds

2 (886 mg) and 4 (35 mg). Compounds 8 (674 mg)

and 9 (164 mg) were obtained from sub2fraction 5 (13

g) by repeated silica gel chromatography eluting with

CHCl3 2MeOH ( from 10∶1 to 2∶1, v /v) solvent sys2
tem.

Results and D iscussion

α2Sp ina sterol (1 ) 　White needles (MeOH) , C29 H48O,

mp. 1582159 ℃, ESI2MS m / z: 413 [ M + H ]
+
.

1
H

NMR (CDCl3 , 500 MHz) δ: 5. 15 ( 1H, dd, J = 911,

912 Hz, 22 or 232H) , 5103 (1H, dd, J = 816, 817 Hz,

22 or 232H ) , 3160 ( 1H, m, 32H ) , 1103 ( 3H, d, J =

615 Hz, 212CH3 ) , 0186 ( 3H, d, J = 610 Hz, 292
CH3 ) , 0184 ( 6H, d, J = 616 Hz, 262CH3 and 272
CH3 ) , 0180 ( 3H, s, 192CH3 ) , 0155 ( 3H, s, 182
CH3 ) ;

13
C NMR (CDCl3 , 100 MHz) δ: 3114 ( t, C21) ,

3118 ( t, C22) , 7111 ( d, C23) , 3811 ( t, C24) , 4013

( d, C25) , 2917 ( t, C26) , 11715 ( d, C27) , 13916 ( s,

C28) , 4915 ( d, C29 ) , 3412 ( s, C210 ) , 2116 ( t, C2
11) , 3915 ( t, C212 ) , 4313 ( s, C213 ) , 5511 ( d, C2
14) , 2310 ( t, C215 ) , 2815 ( t, C216 ) , 5519 ( d, C2
17) , 1210 ( q, C218) , 1310 ( q, C219 ) , 4018 ( d, C2
20) , 2110 ( q, C221) , 13812 ( d, C222) , 12915 ( d, C2
23) , 5113 ( d, C224) , 3119 ( d, C225 ) , 2116 ( q, C2
26) , 1910 ( q, C227 ) , 2514 ( t, C228 ) , 1212 ( q, C2
29) 1The NMR data were identical to those of literature
[ 5 ] 1
α2Sp ina sterol 3 2O 2β2D 2glucopyranoside ( 2 ) 　 Col2
orless needles (MeOH ) , C35 H58 O6 , mp12752277 ℃,

FAB 2MS ( negative ) m / z: 573 [ M 2H ]
211

H NMR

(MeOD, 500 MHz) δ: 5130 (1H, dd, J = 817, 818 Hz,

22 or 232H) , 5118 (1H, dd, J = 818, 817 Hz, 22 or 232
H) , 4188 (1H, d, J = 6. 4 Hz, 1′2H ) , 4157 ( 2H, d, J

= 1116 Hz, 6′2H) , 4139 ( 1H, t, J = 1115 Hz, 4′2H ) ,

4101 ( 1H, m, 32H ) , 1100 ( 3H, d, J = 613 Hz, 212
CH3 ) , 0192 (3H, d, J = 716 Hz, 262CH3 ) , 0189 (3H,

t, J = 618 Hz, 292CH3 ) , 0188 ( 3H, d, J = 811 Hz, 272
CH3 ) , 0173 ( 3H, s, 192CH3 ) , 0159 ( 3H, s, 182
CH3 ) ;

13
C NMR (MeOD , 100 MHz) δ: 3715 ( t, C21) ,

3011 ( t, C22) , 7715 ( d, C23) , 3419 ( t, C24) , 4014
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( d, C25) , 2918 ( t, C26) , 11719 ( d, C27) , 13918 ( s,

C28) , 4918 ( d, C29 ) , 3417 ( s, C210 ) , 2119 ( t, C2
11) , 3919 ( t, C212 ) , 4317 ( s, C213 ) , 5514 ( d, C2
14) , 2314 ( t, C215 ) , 2918 ( t, C216 ) , 5616 ( d, C2
17) , 1213 ( q, C218) , 1311 ( q, C219 ) , 4014 ( d, C2
20) , 2119 ( q, C221) , 13816 ( d, C222) , 12919 ( d, C2
23) , 4918 ( d, C224 ) , 3212 ( d, C225) , 2116 ( q, C2
26) , 2010 ( q, C227) , 2514 ( t, C228) , 1211 ( q, C229) ,

10215 ( d, C21′) , 7514 ( d, C22′) , 7813 ( d, C23′) , 7210

(d, C24′) , 7817 ( d, C25′) , 6312 ( t, C26′) 1The NMR

data were consistent with those of reported
[ 6 ] 1

β2S itosterol ( 3 ) 　Colorless needles ( EtOAc) , C29 H50

O, mp11432144 ℃1 It was confirmed by comparing it

with the standard samp le1
Stigma st27 2en23 2O 2β2D 2glucopyranoside ( 4 ) 　Col2
orless needles (MeOH ) , C35 H60 O6 , mp12672270 ℃,

FAB2MS ( negative ) m / z: 575 ( [M 2H ]
2
, 100 ) 11

H

NMR (pyridine2d5 , 500 MHz) δ: 5103 (1H, d, J = 717

Hz, 1′2H ) , 4159 ( 2H, d, J = 1015 Hz, 6′2H ) , 4138

(1H, t, J = 1117 Hz, 4′2H) , 4101 (1H, m, 32H ) , 0199

(3H, d, J = 613 Hz, 212CH3 ) , 0190 ( 3H, d, J = 715

Hz, 262CH3 ) , 0188 (3H, t, J = 619 Hz, 292CH3 ) , 0186

(3H, d, J = 618 Hz, 272CH3 ) , 0172 (3H, s, 192CH3 ) ,

0158 ( 3H, s, 182CH3 ) ; 13 C NMR ( pyridine2d5 , 100

MHz)δ: 3714 ( t, C21) , 3011 ( t, C22 ) , 7712 ( d, C2
3) , 3418 ( t, C24 ) , 4013 ( d, C25 ) , 3011 ( t, C26 ) ,

11719 ( d, C27 ) , 13917 ( s, C28 ) , 4917 ( d, C29 ) ,

3416 ( s, C210 ) , 2118 ( t, C211 ) , 3919 ( t, C212 ) ,

4317 ( s, C213 ) , 5513 ( d, C214 ) , 2315 ( t, C215 ) ,

2813 ( t, C216 ) , 5614 ( d, C217 ) , 1211 ( q, C218 ) ,

1311 ( q, C219 ) , 3619 ( d, C220 ) , 1912 ( q, C221 ) ,

3415 ( t, C222 ) , 2813 ( t, C223 ) , 4612 ( d, C224 ) ,

2916 ( d, C225 ) , 1913 ( q, C226 ) , 2010 ( q, C227 ) ,

2314 ( t, C228 ) , 1212 ( q, C229 ) , 10214 ( d, C21′) ,

7514 ( d, C22′) , 7817 ( d, C23′) , 7119 ( d, C24′) ,

7815 ( d, C25′) , 6310 ( t, C26′) 1The NMR data were

equal to those of literature
[ 6 ] 1

222M ethylene29, 192cyclolanostan23β2ol ( 5 ) 　White

p lates (MeOH ) , C31 H52 O, mp11242125 ℃, E I2MS m /

z: 440 (25) , 315 (15) , 300 (50) , 175 (90) 11
H NMR

(CDCl3 , 500 MHz) δ: 4166 ( 2H, d, J = 510 Hz, 312
CH2 ) , 3126 (1H, m, 32H) , 1125 (3H, s, 262H ) , 1125

(3H, s, 272H ) , 1103 ( 3H, d, J = 618 Hz, 212CH3 ) ,

0196 ( 3H, s, 292CH3 ) , 0189 ( 3H, s, 182CH3 ) , 0188

(3H, s, 282CH3 ) , 0180 ( 3H, s, 302CH3 ) , 0154, 0132

( each 1H, d, J = 510 Hz, 192CH2 ) ;
13

C NMR (CDCl3 ,

100 MHz) δ: 3117 ( t, C21) , 2916 ( t, C22) , 7815 ( d,

C23) , 4018 ( s, C24) , 4710 ( d, C25) , 2111 ( t, C26) ,

2719 ( t, C27) , 4718 ( d, C28 ) , 1917 ( s, C29 ) , 2610

( s, C210) , 2610 ( t, C211) , 3515 ( t, C212) , 4511 ( s,

C213) , 4815 ( s, C214) , 3217 ( t, C215) , 2618 ( t, C2
16) , 5211 ( d, C217 ) , 1719 ( q, C218 ) , 2916 ( t, C2
19) , 3619 ( d, C220) , 1813 ( q, C221) , 15813 ( s, C2
22) , 3314 ( t, C223 ) , 3515 ( t, C224 ) , 3111 ( d, C2
25) , 2110 ( q, C226) , 2215 ( q, C227) , 1915 ( q, C228) ,

2514 ( q, C229) , 1514 ( q, C230) , 10713 ( t, C231) 1The

NMR data were identical to those of literature
[ 7 ] 1

( 2S , 3S, 4R , 10 E ) 22 2( 2′, 3′2D ihydroxytetraco2
sanoylam ino) 210 2octadecene21, 3, 4 2tr iol ( 6 ) 　

W hite powder (MeOH ) , C42 H83 O6 N, FAB2MS ( nega2
tive) m / z: 696 [M 2H ]

211
H NMR ( pyridine2d5 , 500

MHz) δ: 8168 (1H, d, J = 913 Hz, NH) , 5153 (1H,

m, H210) , 5150 (1H, m, H211) , 5112 (1H, m, H22) ,

4176 ( 1H, m, H22′) , 4155 ( 1H, m, H23′) , 4154

(1H, dd, J = 815, 412 Hz, H21 ) , 4143 ( 1H, dd, J =

815, 412 Hz, H21) , 4133 ( 1H, m, H23) , 4128 ( 1H,

m, H24) , 119822106 (m ) , 112521131 ( 54H, m, 27 ×

CH2 ) , 0186 ( 6H, t2like, J = 616 Hz, Me218 and Me2
24′) ; 13 C NMR (pyridine2d5 , 100 MHz)δ: 6210 ( t, C2
1) , 5311 ( d, C22) , 7613 ( d, C23) , 7219 ( d, C24 ) ,

3319 ( t, C25 ) , 2616 ( t, C26 ) , 3310 ( t, C27 ) , 3314

( t, C28) , 3212 ( t, C29) , 13018 ( d, C210) , 13017 ( d,

C211) , 3216 ( t, C212) , 17410 ( s, C21′) , 7618 ( d, C2
2′) , 7317 ( d, C23′) , 2616 ( t, C24′) , 291623013 ( t,

C213216 and C25′222′) , 2310 ( t, C217 and C223′) ,

1413 ( q, C218, 24′) 1The NMR data resembled those

of literature
[ 8 ] 1

( 2S, 3S, 4R , 10 E ) 22 2[ ( 2′R ) 22 2Hydroxytetraco2
sanoylam ino] 210 2octadecene21, 3, 4 2tr iol ( 7 ) 　

W hite powder (MeOH ) ; mp11382139 ℃; C42 H83 O5 N;

FAB 2MS ( negative ) m / z: 680 ( [M 2H ]
2 ) ;

1
H NMR

(pyridine2d5 , 500 MHz) δ: 8157 (1H, d, J = 818 Hz,

NH ) , 5152 ( 1H, m , H210 ) , 5150 ( 1H, m, H211 ) ,

5110 (1H, d, J = 413 Hz, H22) , 4161 (1H, m, H22′) ,

4151 (1H, brs, H21) , 4142 (1H, m, H21) , 4133 (1H,

m, H23) , 4127 (1H, m, H24) , 112521130 (54H, m , 27
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×CH2 ) , 0185 (6H, t2like, J = 617 Hz,Me218 and Me2
24′) ; 13 C NMR (pyridine2d5 , 100 MHz) δ: 6210 ( t, C2
1) , 5219 ( d, C22) , 7619 ( d, C23) , 7310 ( d, C24 ) ,

3313 ( t, C25) , 2618 ( t, C26) , 3212 ( t, C29) , 13018

( d, C210) , 13017 ( d, C211) , 3310 ( t, C212) , 17513

( s, C21′) , 7215 ( d, C22′) , 3517 ( t, C23′) , 2518 ( t,

C24′) , 291623013 ( t, C213216 and C25′222′) , 2219

( t, C217 and C223′) , 1413 ( q, C218, 24′) 1The NMR

data were identical to those of literature
[ 9 ] 1

( 2S , 3S, 4R, 10 E ) 21 2(β2D 2Glucopyranosyl ) 22 2
[ ( 2′R ) 22 2hydroxytetracosanoylam ino ] 210 2octade2
cene21, 3, 4 2tr iol ( 8) 　White powder (MeOH) ; C48 H93

O10N; FAB 2MS ( negative) m / z, 842 ( [M 2H ]
2
, 100) ,

680 (15) 11
H NMR ( pyridine2d5 , 500 MHz) δ: 8154

(1H, d, J = 818 Hz, NH ) , 5150 (1H, m, H210) , 5149

(1H, m, H211) , 5127 (1H, d, J = 413 Hz, H22) , 4193

(1H, d, J = 619 Hz, H21″) , 112421131 (54H, m, 27 ×

CH2 ) , 0185 ( 6H, t2like, J = 617 Hz, Me218 and Me2
24′) ;

13
C NMR (pyridine2d5 , 100 MHz) δ: 7014 ( t, C2

1) , 5119 ( d, C22) , 7519 ( d, C23) , 7215 ( d, C24 ) ,

3319 ( t, C25 ) , 3310 ( t, C26 ) , 3219 ( t, C27 ) , 3218

( t, C28) , 3212 ( t, C29) , 13019 ( d, C210) , 13017 ( d,

C211) , 3313 ( t, C212) , 17517 ( s, C21′) , 7215 ( d, C2
2′) , 3516 ( t, C23′) , 2519 ( t, C24′) , 291623010 ( t, C2
13216 and C25′222′) , 2310 ( t, C217 and C223′) , 1413

( q, C218, 24′) ; Glc: 10515 ( d, C21″) , 7512 ( d, C2
2″) , 7815 ( d, C23″) , 7116 ( d, C24″) , 7816 ( d, C2
5″) , 6217 ( t, C26″) 1The NMR data were equal to

those of literature
[ 10 ] 1

Soya2cerbroside I ( 9 ) 　W hite powder (MeOH ) ; C40

H75 O9N; FAB 2MS ( negative ) m / z, 712 ( [ M 2H ]2 ,

100) , 550 (15) 11 H NMR (pyridine2d5 , 400 MHz) δ:

8138 (1H, d, J = 818 Hz, NH ) , 5177 ( 1H, m, H25) ,

5149 (3H, m, H24, H28 and H29) , 4192 ( 1H, d, J =

717 Hz, H21″) , 4151 (1H, m, H26″b) , 4138 ( 1H, m,

H26″a) , 4125 ( 2H, m, H21a and H23″) , 4121 ( 1H,

m, H24″) , 4105 ( 4H, m , H21b, H22, H23 and H22″) ,

3192 (2H, m, H22′and H25″) , 2114 (4H, brs, H26, H2
7) , 1199 ( 2H, m, H210) , 1171 ( 1H, m , H23′) , 1137

(1H, m, H24′) , 112521135 (38H, m, 19 ×CH2 ) , 0186

(6H, t2like, J = 619 Hz, H218 and H216′) ; 13 C NMR

(pyridine2d5 , 100 MHz) δ: 7012 ( t, C21) , 5416 ( d, C2

2) , 7115 ( d, C23) , 13111 ( d, C24) , 13211 ( d, C25) ,

3212 ( t, C26) , 3211 ( t, C27) , 13010 ( d, C28) , 13211

( d, C29) , 3219 ( d, C210) , 17517 ( s, C21′) , 7213 ( d,

C22′) , 3517 ( t, C23′) , 2519 ( t, C24′) , 291623010 ( t,

C211216 and C25′214′) , 2310 ( t, C217 and C215′) ,

1413 ( q, C218, 16′) ; Glc: 10517 ( d, C21″) , 7512 ( d,

C22″) , 7815 ( d, C23″) , 7115 ( d, C24″) , 7816 ( d, C2
5″) , 6217 ( t, C26″) 1The NMR data resembled those of

literature
[ 9 ] 1 In summary, nine compounds were isola2

ted from the chloroform fraction of the methanol extract

of C1sa tivus L1stem s1They were elucidated by physico2
chem ical p roperties and spectroscop ic analysis excep t

compound 3 which was determ ined to beβ2sitosterol by

comparing with its TLC behavior with standard sam2
p le1By literature study, the compounds excep tβ2sitos2
terol were isolated from this p lant for the first time1
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