
天然产物研究与开发 N at Prod R es D ev 2008, 20: 6222626

文章编号 : 100126880 (2008) 0420622205
　
　

　Received March 27, 2007; Accep ted May 23, 2007

3 Corresponding author Tel: 86287125223264; E2mail: jzhou@mail. kib.

ac. cn

紫金龙的生物碱成分研究
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摘 　要 :从云南白族药物紫金龙 (D acty licapnos scandens)中分离得到了 11个生物碱 ,分别鉴定为 62acetonylsan2
guinarine ( 1 )、72hydroxy2dehydroglaucine ( 2 )、demethylsonodione ( 3 )、dihydrosanguinarine ( 4 )、isocorydione ( 5 )、

glaucine (6)、N2methylisocorydine (7)、isocorydine (8)、p rotop ine (9)、magnoflorine (10)和 haitinosporine ( 11)。其中

化合物 1～5, 7, 10～11为首次从该植物中分离得到。
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Abstract: Eleven alkaloidswere isolated from the ethanol extract of D acty licapnos scandens and characterized as 62aceto2
nylsanguinarine (1) , 72hydroxy2dehydroglaucine (2) , demethylsonodione (3) , dihydrosanguinarine (4) , isocorydione (5) ,

glaucine (6) ,N2methylisocorydine (7 ) , isocorydine ( 8 ) , p rotop ine ( 9 ) , magnoflorine ( 10 ) and haitinosporine ( 11 ) , on

the basis of spectroscop ic analysis and comparison of their spectral data with those reported. Among them, compounds 12
5, 7, 10211 were isolated from this p lant for the first time.
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In troduction

The Bai folk drug‘Zi J in Long’is the dried roots of

D acty licapnos scandens (D. Don) Hutch, which mainly

grows at a certain altitude of between 1500 and 1800

meters in the Chinese p rovinces Yunnan and Guangxi
[ 1 ]

. It is used in the treatment of hypertension, inflam2
mation, blooding and pain [ 2 ] . Eight alkaloids from the

p lant have been reported so far [ 3, 4 ] . During our search

for bioactive entities from indigenous Yunnan herbs, we

undertook the chem ical study on the whole p lants of D.

scandens, and eleven alkaloids were isolated. They were

identified as 62acetonylsanguinarine (1) , 72hydroxy2de2
hydroglaucine (2) , demethylsonodione ( 3 ) , dihydrosan2
guinarine (4) , isocorydione ( 5 ) , glaucine ( 6 ) , N2meth2

ylisocorydine (7) , isocorydine ( 8 ) , p rotop ine ( 9 ) , mag2
noflorine (10) and haitinosporine (11) by their spectral

data and comparison of their spectral data with those

reported. Compounds 125 , 7 and 10211 were isolated

from this p lant for the first time.

M a ter ia l and M ethods

Genera l

Column chromatography: silica gel ( 2002300 mesh; H,

Q ingdao Marine Chem ical Inc. , Q ingdao, P. R. of Chi2
na) ; Sephadex LH220 (Amershan B ioscience) ; reverse2
phase C28 silica gel ( 40263 μm , Merck, Darm stadt,

German). Melting points were determ ined on aXRC21
apparatus and uncorrected. Op tical rotations were car2
ried out on a Jasco P21020 polarimeter. UV spectra

were obtained on a Shimadzu UV 2401 PC spectrome2
ter; and MS spectra on a VG Auto spec23000. NMR

spectra were recorded on a B ruker AM 2400 (400 MHz/

100 MHz) spectrometer and chem ical shifts were given
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inδwith TMS as internal reference. Fractions were mo2
nitored by TLC and spots were visualized by sp raying

the silica gel p lates with D ragendorff’s reagent.

Plan t ma ter ia l

The roots of D. scandens were purchased at L ijiang Pre2
fecture, Yunnan Province. The identify of p lant material

was verified by Prof. Zhou Jun. The specimen ( ZJ 20062
0922) was deposited at the State Key Laboratory of

Phytochem istry and Plant Resources in W est China,

Kunm ing Institute of Botany, Chinese Academy of Sci2
ences.

Extraction and isola tion

The dried roots of D acty licapnos scandens ( D. Don )

Hutch ( 4. 5 kg) were powered and refluxed in 90%

EtOH (10 L) for 3 ×3 h. After removal of the solvent

by evaporation, the concentrated extract was suspended

in water and extracted successively with chloroform and

n2butanol. The chloroform extract ( 300 g) was divided

into two fractions A and B by dry column chromatogra2
phy(DCC) eluted with EtOAc2MeOH (5∶1) on silica

gel. Fraction A ( 63. 0 g) was subm itted to DCC with

petrol2Me2 CO (3∶1) to give four fractionsA12A4. Frac2
tion A1 (13. 8 g) was subjected to DCC on silica gel

with petrol2EtOAc (10∶1) to obtain three fractions A12
12A123. Recrystallization of A121 in CH3 Cl2Me2 CO

(1∶1) yielded compound 1 ( 224 mg). Fraction A122
was subjected to reverse phrase column chromatography

on Rp28 eluted with Me2 CO2H2 O ( 1∶129∶1 ) to give

compounds 2 (23 mg) and 3 (5 mg). Compound 4 (224

mg) was recrystallized from A2 (9. 85 g) in Me2 CO.

Fraction A3 VLC on silica gel H eluted with petrtol2
Me2 CO (4∶121∶1) to give two fractions A421 and A42
2. Fraction A421 ( 3. 65 g) was subjected to vacuum

liquid chromatography (VLC ) on silica gel H eluted

with petrol2Me2 CO (2∶121∶1) to give two fractions A32
1 and A322. Fraction A321 was subm itted to column

chromatography on the Sephadex LH220 eluted with

CHCl3 2CH3 OH (1∶1 ) to give compounds 5 ( 17 mg)

and 6 (5 mg). Fraction A4 was subjected to was sub2
m itted to VLC on silica gel H eluted with p retrol2EtO2
Ac (4∶121∶1) and to reverse phrase column chromatog2
raphy on Rp28 eluted with Me2 CO2H2 O ( 1∶1) to give

compound 7 (17 mg). Compound 8 ( 625 mg) was ob2
tained from recrystallization of fraction B from CHCl3 2

Me2 CO (1∶1).

The n2butanol extract ( 100 g) was divided into three

fractions C2E by DCC on silica gel eluted with CHCl3 2
MeOH 2H2 O (7∶3∶0. 5). Compound 9 (2. 05 g) was ob2
tained from fraction C ( 10. 9 g) by recrystallization

from CHCl3 2MeOH (1∶1). Fraction D was subm itted to

VLC on silica gel H eluted with CHCl3 2EtOH2EtOAc2
H2 O ( 4∶4∶2∶1) , reverse phrase column chromatogra2
phy on Rp28 eluted with CH3 OH2H2O (0∶121∶1) and

Sephadex LH220 eluted with CH3 OH2H2 O ( 8∶2) suc2
cessively to give compounds 10 ( 24 mg) and 11 ( 8

mg).

Structure iden tif ica tion

62Acetonylsangu inar ine ( 1 ) 　 Colorless needles

(CHCl3 ) , mp. 1952197 ℃, [α ]
17
D + 20. 3°( CHCl3 ,

0115). E I2MS m / z ( % ) : 389 ( 18 ) , 333 ( 25 ) , 332
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(100).
1
H NMR ( 400 MHz, CDCl3 )δ: 7168 ( 1H, d, J

= 819 Hz, H210) , 7150 ( 1H, s, H24) , 7138 ( 1H, d, J

= 819 Hz, H211) , 7113 ( 1H, s, H21) , 6188 ( 1H, d, J

= 819 Hz, H29 ) , 6180 ( 1H, d, J = 819 Hz, H212 ) ,

6110 ( 2H, s, H220) , 6108 ( 2H, s, H219 ) , 4192 ( 1H,

m, H26 ) , 2165 ( 3H, s, NCH3 ) , 2164 ( 1H, dd, J =

1519, 316 Hz, H21a′) , 2138 ( 1H, br m, H21b′) , 2107

(3H, s, H23′) ;
13

C NMR ( 100 MHz, CDCl3 )δ: 10413

(C21) , 14212 (C22) , 14712 (C23) , 9918 ( C24) , 5411

(C26 ) , 14811 ( C27 ) , 14716 ( C28 ) , 11617 ( C29 ) ,

10717 ( C210 ) , 12412 ( C211 ) , 12011 ( C212 ) , 13817

(C213) , 11516 (C214) , 12511 (C215) , 13019 (C216) ,

12619 ( C217 ) , 12312 ( C218 ) , 10114 ( C219 ) , 10117

(C220 ) , 4219 (NCH3 ) , 4616 ( C21′) , 20613 ( C22′) ,

3012 (C23′) 1The MS and NMR spectral data were in

consistent with those reported
[ 5 ] 1

72Hydroxy2dehydroglauc ine ( 2 ) 　 Green needles

(CHCl3 ) , mp12402242 ℃ 1FAB2MS m / z ( % ) : 370

(M + , 100) 11 H NMR (400 MHz, CDCl3 )δ: 9110 (1H,

s, H211) , 7106 (1H, s, H28) , 6197 ( 1H, s, H23) , 6160

(1H, s, OH) , 3190 ( 3H, s, OMe21) , 4102, 4103, 4105

( each 3H, s, 3 ×OCH3 ) , 3136 ( 2H, m, H25) , 3126

(2H, m, H24 ) , 3106 ( 3H, s, NCH3 ) ;
13

C NMR ( 100

MHz, CDCl3 )δ: 14911 (C21) , 15016 (C22) , 11015 (C2
3) , 3112 (C24) , 13012 (C24a) , 5015 (C25) , 12915 (C2
6a) , 14212 ( C27 ) , 11812 ( C27a ) , 10911 ( C28a ) ,

14519 (C29) , 14416 (C210) , 10616 (C211) , 10114 (C2
11a) , 11815 ( C211b ) , 12513 ( C211c ) , 5515, 5517,

5613, 5919 ( 4 ×OCH3 ) , 4014 (NCH3 ) 1The MS and

NMR spectral data were in consistent with those repor2
ted

[ 6 ] 1
D em ethylsonod ione ( 3 ) 　Green p rism s ( CH3OH ) ,

mp12302232 ℃ 1E I2MS m / z ( % ) : 339 ( 45 ) , 338

(100) 11
H NMR ( 400 MHz, CD3OD )δ: 7102 ( 1H, s,

H27) , 6197 ( 1H, s, H23 ) , 5191 ( 1H, s, H29 ) , 3194

(3H, s, OCH3 22) , 3189 (3H, s, OCH3 210) , 3164 (2H,

m, H25) , 3132 (3H, s, NCH3 ) , 3110 (2H, m, H24) ;
13

C

NMR ( 100 MHz, CD3 OD )δ: 14016 ( C21 ) , 15416 ( C2
2) , 11215 (C23) , 12711 (C23a) , 2911 (C24) , 5112 (C2
5) , 4018 (NCH3 ) , 15111 (C26a) , 10319 (C27) , 13518

(C27a) , 18714 ( C28 ) , 10515 ( C29 ) , 16517 ( C210 ) ,

17714 (C211) , 12010 (C211a) , 12512 (C211b) , 12512

(C211c) , 5714 (OCH3 22) , 5618 (OCH3 210) 1The MS

and NMR spectral data were in consistent with those

reported
[ 7 ] 1

D ihydrosangu inar ine ( 4 ) 　 Colorless crystals

(CHCl3 ) , mp11952196 ℃ 1FAB 2MS m / z ( % ) : 334

(M
+

, 100) 11
H NMR (400 MHz, C5 D5 N )δ: 7187 (1H,

d, J = 810 Hz, H211) , 7185 ( 1H, s, H24) , 7162 ( 1H,

d, J = 810 Hz, H212 ) , 7145 ( 1H, d, J = 810 Hz, H2
10) , 7130 ( 1H, s, H21) , 6198 ( 1H, d, J = 810 Hz, H2
9) , 6106 ( 2H, s, OCH2 O22, 3) , 6103 ( 2H, s, OCH2 O2

7, 8 ) , 4128 ( 2H, s, H26 ) , 2156 ( 3H, s, NCH3 ) ;
13

C

NMR (100 MHz, C5 D5 N )δ: 10418 ( C21 ) , 14818 ( C2
2) , 14812 (C23) , 10111 ( C24) , 12710 ( C24a) , 14219

(C24b) , 4817 ( C26 ) , 11319 ( C26a ) , 14512 ( C27 ) ,

14718 (C28) , 10717 (C29) , 11618 ( C210) , 12419 ( C2
10a) , 12715 ( C210b) , 12019 ( C211) , 12415 ( C212) ,

13115 (C212a) , 4115 (NCH3 ) , 10118 (OCH2 O22, 3) ,

10210 (OCH2O27, 8) 1The MS and NMR spectral data

were in consistent with those reported
[ 8 ] 1

Isocoryd ione( 5) 　Amorphous violet powder, mp12052
207 ℃1FAB 2MS m / z ( % ) : 356 (M

+
, 100).

1
H NMR

( 400 MHz, DMSO2d6 ) δ: 7123 ( 1H, s, H27 ) , 6179

(1H, s, H23) , 6102 (1H, s, H29) , 3151 (2H, m, H25) ,

3131 (3H, s, NCH3 ) , 3111 (2H, m , H24) , 3195 (3H, s,

OCH3 21) , 3191 (3H, s, OCH3 22) , 3184 ( 3H, s, OCH3 2
10) ; 13 C NMR ( 100 MHz, DMSO2d6 )δ: 14218 (C21) ,

15119 (C22) , 11219 ( C23) , 12911 ( C23a) , 2813 ( C2
4) , 4915 ( C25 ) , 4011 (NCH3 ) , 15011 ( C26a) , 9711

(C27) , 13518 ( C27a ) , 18514 ( C28 ) , 10511 ( C29 ) ,

16318 ( C210 ) , 17714 ( C211 ) 11813 ( C211a ) , 12611

( C211b ) , 11618 ( C211c ) , 5918 ( OCH3 21 ) , 5615

(OCH3 22) , 5613 (OCH3 210) 1The MS and NMR spec2
tral data were in consistent with those reported

[ 9 ] 1
Glauc ine ( 6 ) 　Colorless crystals, mp11202122 ℃,

[α]
17
D 11012°( EtOH, 0110) 1FAB2MS m / z ( % ) : 355

(M
+

, 100) 11
H NMR (400 MHz, CDCl3 )δ: 8105 (1H,

s, H211) , 6176 (1H, s, H28) , 6158 (1H, s, H23) , 31912
3199 (9H, 3 s, OCH3 22, 9, 10) , 3165 (3H, s, OCH3 21) ,

313022130 (7H, m , C24, C25, C26a, C27 aliphatic p ro2
tons) , 3155 ( 3H, s, NCH3 ) ; 13 C NMR ( 100 MHz,

CDCl3 )δ: 14411 ( C21 ) , 15117 ( C22 ) , 11012 ( C23 ) ,

12817 (C23a) , 2914 (C24) , 5315 (C25) , 7011 (C26a) ,

3516 (C27 ) , 12912 ( C27a ) , 11019 ( C28 ) , 14718 ( C2

426 N at Prod R es D ev　　　　　　　　　　　　　　　　　　　　　 　Vol120



9) , 14713 ( C210 ) , 11119 ( C211 ) , 12415 ( C211a ) ,

12619 ( C211b ) , 12618 (C211c) , 6013 (OCH3 21) , 5614

(OCH3 22, 9, 10) , 4411 (NCH3 ) 1The MS and NMR spec2
tral data were in consistent with those reported

[10 ]
.

N2M ethylisocoryd ine ( 7 ) 　 Prism s ( CH3 OH ) ,

mp12152217 ℃, [α]
17
D 14012°(CH3 OH, 0115) 1FAB 2

MS m / z ( % ) : 356 (M + , 100 ) 11 H NMR ( 400 MHz,

CD3 OD )δ: 6140 (1H, d, J = 810 Hz, H28) , 6128 (1H,

d, J = 810 Hz, H29) , 6125 (1H, s, H23) , 3151 (3H, s,

OCH3 ) , 3143 ( 3H, s, OCH3 ) , 3145 ( 3H, s, OCH3 ) ,

3137 ( 1H, br1s, H26a ) , 310523102 ( 2H, m, H25 ) ,

2194 (1H, br1d, J = 1214 Hz, H27ax) , 2191 ( 3H, s,

NCH3 ) , 218222125 (2H, m , H24) , 2152 (1H, br d, J =

1214 Hz, H27eq) , 2143 (3H, s, NCH3 ) ;
13

C NMR (100

MHz, CD3OD )δ: 14219 ( C21 ) , 15219 ( C22 ) , 11111

(C23) , 12913 (C23a) , 2916 ( C24) , 5112 ( C25) , 7114

(C26a) , 3115 (C27) , 12715 (C27a) , 119 (C28) , 11217

(C29) , 14914 (C210) , 14413 (C211) , 12713 (C211a) ,

13413 (C211b) , 11212 (C211c) , 6211 (OCH3 21) , 5519

(OCH3 22, 10) , 5513, 5214 (NCH3 ) 1The MS and NMR

spectral data were in consistent with those reported
[ 11 ] 1

Isocoryd ine ( 8 ) 　Colorless crystals, mp185287 ℃,

[α ]
17
D 218512°( CHCl3 , 0105 ) 1E I2MS m / z ( % ) : 341

(35) , 326 (75) , mp11752178 ℃11
H NMR (400 MHz,

DMSO2d6 )δ: 8166 ( 1H, s, H2OH ) , 6198 ( 1H, d, J =

810 Hz, H28) , 6191 ( 1H, d, J = 810 Hz, H29) , 3187,

3181 3167 ( 9H, 3 s, MeO21, 2, 10 ) , 4106 ( 1H, s, H2
6a) , 317523146 (2H, m, H25) , 3138 ( 1H, m, H24ax) ,

3118 (1H, m, H27eq) , 3100 (3H, s, NCH3 ) , 2159 (1H,

s, 72ax) , 2130 ( 1H, m , H24eq) ;
13

C NMR ( 100 MHz,

DMSO2d6 )δ: 14411 ( C21 ) , 15218 ( C22 ) , 11210 ( C2
3) , 12712 (C23a) , 1910 (C24) , 5117 ( C25) , 6211 ( C2
6a) , 3212 ( C27) , 12616 ( C27a) , 11913 ( C28) , 11117

(C29) , 14911 (C210) , 14414 (C211) , 11912 (C211a) ,

12313 (C211b) , 12512 (C211c) , 6116 (CH3 O21) , 5613

( CH3 O210 ) , 5613 ( CH3 O211 ) , 4114 ( NCH3 ) 1 Its

melting point, MS and NMR were in consistent with

those reported
[ 11 ] 1

Protop ine( 9) 　Colorless crystals(CH3OH ) , mp12052
207 ℃1FAB 2MS m / z ( % ) : 354 ( 100) 11

H NMR ( 400

MHz, CD3 OD )δ: 7104 ( 1H, s, H21) , 6165 ( 1H, s, H2
4) , 6188 (1H, d, J = 716 Hz, H211) , 6167 ( 1H, d, J =

716 Hz, H212 ) , 4117 ( 2H, br1s, H213 ) , 310023150

(4H, m, H25, 6 ) , 6110 ( 2H, s, 2OCH2O22, 3 ) , 6106

(2H, s, 2OCH2 O29, 10 ) , 2179 ( 2H, br1s, H28 ) , 2150

(3H, s, NCH3 ) ;
13

C NMR (100 MHz, CD3 OD )δ: 10811

(C21) , 14810 ( C22 ) , 14913 ( C23 ) , 10216 ( 2OCH2 O2
2, 3) , 10917 ( C24) , 13212 (C24a) , 2810 ( C25) , 5514

( C26 ) , 4118 (NCH3 ) , 5414 ( C28 ) , 12714 ( C28a ) ,

14612 ( C29) , 14718 ( C210) , 10114 ( 2OCH2 O29, 10) ,

11116 ( C211 ) , 12113 ( C212 ) , 11910 ( C212a ) , 3510

(C213) , 19713 ( C214) , 13215 ( C214a) 1The MS and

NMR spectral data were in consistent with those repor2
ted

[ 12 ] 1
M agnoflor ine ( 10 ) 　 Yellow p rism s ( CH3 OH ) ,

mp12422245 ℃, [α]
17
D 19512°(CH3 OH, 0120) 1FAB 2

MS m / z ( % ) : 342 (M + , 100 ) 11 H NMR ( 400 MHz,

CD3OD )δ: 6139 (1H, d, J = 717 Hz, H28) , 6124 ( 1H,

d, J = 717 Hz, H29) , 6121 (1H, s, H23) , 3151 ( 3H, s,

OCH3 ) , 3143 ( 3H, s, OCH3 ) , 3137 ( 1H, br1m , 6a) ,

3105 ( 1H, m, H25eq ) , 3102 ( 1H, m, H25ax) , 2194

( 1H, br1d, J = 1214 Hz, H27ax ) , 2191 ( 3H, s,

NCH3 ) , 2182 ( 1H, m, H24ax) , 2152 ( 1H, br1d, J =

1214 Hz, H27eq ) , 2143 ( 3H, s, NCH3 ) , 2125 ( 1H,

br1d, J = 1218 Hz, H24eq ) ;
13

C NMR ( 100 MHz,

CD3OD )δ: 15210 ( C21) , 15019 ( C22) , 11817 ( C23) ,

11814 (C23a) , 2416 (C24) , 6211 (C25) , 7015 (C26a) ,

3114 (C27 ) , 12214 ( C27a ) , 11113 ( C28 ) , 11012 ( C2
9) , 14713 ( C210 ) , 14711 ( C211 ) , 12210 ( C211a ) ,

12113 ( C211b) , 12613 ( C211c) , 4316 (NCH3 ) , 4919

(NCH3 ) , 5613 (OCH3 22) , 5615 (OCH3 210) 1The MS

and NMR spectral data were in consistent with those

reported
[ 13 ] 1

Ha itinospor ine ( 11 ) 　 W hite p rism s ( CH3 OH ) ,

mp12422245 ℃, [α]
17
D 211015°(CH3 OH, 0120) 1FAB 2

MS m / z ( % ) : 342 (M
+

, 100 ) 11
H NMR ( 400 MHz,

DMSO2d6 )δ: 7105 ( 1H, d, J = 815 Hz, H211 ) , 6187

(1H, d, H24 ) , 6185 ( 1H, d, H21 ) , 6183 ( 1H, d, J =

815 Hz, H212) , 4196 ( 1H, dd, J = 810, 412 Hz, H2C2
13a) , 4179 (1H, d, J = 1517 Hz, H28a) , 4154 ( 1H, d,

J = 1517 Hz, H28b) , 4100 (1H, m, H26a) , 3182 ( 1H,

m, H26b) , 3182 ( 3H, s, OCH3 22 ) , 3180 ( 1H, m, H2
13a) , 3180 ( 3H, s, OCH3 23 ) , 3124 ( 1H, m, H25a) ,

3116 ( 1H, m, H25b ) , 2180 ( 1H, m, H213b ) , 2180

526Vol120 WU Ying2rui, et al: A lkaloids from D actylicapnos scandens



(3H, s, NCH3 ) ;
13

C NMR ( 100 MHz, DMSO2d6 )δ:

11119 ( C21 ) , 14718 ( C22 ) , 14519 ( C23 ) , 11216 ( C2
4) , 12218 ( C24a ) , 2218 ( C25 ) , 6016 ( C26 ) , 3815

(NCH3 ) , 6018 ( C28 ) , 11414 ( C28a) , 14214 ( C29 ) ,

14518 ( C210 ) , 11210 ( C211 ) , 11913 ( C212 ) , 12211

(C212a) , 2718 ( C213 ) , 7912 ( C213a ) , 12019 ( C2
13b) , 5611 (OCH3 23 ) , 5517 (OCH3 22 ) 1The MS and

NMR spectral data were in consistent with those repor2
ted

[ 14 ]
.
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