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The constituents of Rubia yunnanensis, Pachliopta aristolochiae interpositus, Salvia 

yunnanensis and synthesis of gingerol derivatives. 
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A����(salvia yunnanensis)�B
C�DEF 67G;&%HI= 50G;

&%JKL�MNOIPQHR

salviamine-A~L (13)~(24), 14-methoxy 
-ferruginol (30), salviaflavone-A~C 
(34)~(36), salviacid-A~D (43)~(48)ST

6UVWX�DEF�Y;&%Z 
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A���(Rubia yunnanensis)BCx
�DEF 40G;&%HI= 20G;&

%JKL�MNOIQyHR
rubia-yannone A (78), rubinaphthin-A~B 
(75-76), rubiarbonone-D (82)TY;&

%Z 
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Abstract 
Fifty compounds were isolated and 

characterized from the root of Salvia 
yunnanensis. Their structures were 
elucidated by spectral analysis and 
chemical transformation. Among them, 
salviamine-A~L (13)~(24),  
14-methoxyferruginol (30),  
salviaflavone-A~C (34)~(36),  

salviacid-A~D (43)~(48) were first 
isolated from the natural source. 

We have investigated and isolated 14 
compounds, including two aristolochic 
acids, three aristolactams, four purines, 
one indole alkaloid, one steroid, two 
benzenoids and allantoin from the every 
growth stage (larval osmeterial fluid, larva, 
excrement, pupal cases and butterflies 
without wings) of Pachliopta 
aristolochiae interposita.  

Twenty compounds were isolated 
and characterized from the root of Rubia 
yunnanensis. Their structures were 
eluci-dated by spectral analysis and 
chemical transformation. Among them, 
rubia-yannone-A (78), rubinaphthin-A~B 
(75-76). rubiarbonone-D (82) were first 
isolated from the natural source. 

Key words: salvia yunnanensis; 
Labiate; Papilionidae; Pachliopta 
aristo-lochiae interposita; larval 
osmeterial fluid; larva; excrement; pupal 
cases; butterflies without wings; Rubia 
yunnanensis; Rubiaceae; constituent. 
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A.ö����÷øwù�i"ú

û, üý�þ�îX,  J������
�ç, �E�	j%x 1.3KgH�
�q

�Ù��þ�H����wEF
�

jk%(76g)H����ùq��"þ

�H����wEF���±µ��"

	��(185g) ��jk%(895g)H

�����������MnH���

� � (30:1)!&�ç"#H$��
±H��[� fractions ù%&���

���MH'��M ùP(nH�D

EF 1~39Z��")�� Diaion HP-20
���MnH��-i"$�i"s*T

"#çH��[� fractions ù%&�
���M '��MH�DEF

34~48Z��� Diaion HP-20���MH

��-i"$�i"s*T"#ç�D
EF 49, 50Z 

 
B. A����_`µab�c%

(14mg)H��������MH�
�
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��jk% 0.857gH��J����

wEF��	j%Z��	j%31�
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�i"úû=XH31HI1,���

çwE	j% 219mgH�89�i"w
1���% (43mg)H�E1,�
�q

i"!&�ç (7*1) Ù������
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�� 185JHEFEG� 80JH

��" 110JH�� 500JZ
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������MnH�
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fractions ù%&������MH'�

�M ùP(nH�DEF 65~72 ¦

81~84 S 12 l��ZEFEG���
Diaion HP-20���Mn��-i"$�

i"s*"#H��[� fractions ù
%&�RP-18���MH�DEF 73~75

 79 S 4 l��Z��")� Diaion 
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*"#H��[� fractions ù%&�

RP-18 ���MH�DEF 76~79 SK
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>����BC�DEF 67 G;
&%HI= 50G;&%�I�� UVK

LdIRKLdMSKL 1H-NMRKL

�MMJq>rstwNOIPQT*
tanshinone IIA (1), tanshinone I (2),  
danshexinkun B (3),  isotanshinone I (4),  
nortanshinone (5), 1, 2-dihydrotanshinone 
(6), dihydrotanshinone I (7), 
dihydroisotanshinone I (8), 
cryptotanshinone (9), tanshinlactone (10),  
isomiltirone (11), danshenspiroketalactone 
(12), salviamine-A~L (13-24), sugiol (25),  
ferruginol (26),  
6-hydroxy-7-oxo-ferruginol (27),  
montbretol (28), dehtdrosugiol (29), 
14-methoxyferruginol (30), vanill in (31), 
5, 
8-dihydroxy-7-methoxy-2-phenyl-chrome
n-4-one (32), chrysin (33), 
salviaflavone-A~C (34-36), ursolic acid 
(37), 2, 3-dihydroxy-urs-12-en-28-oic acid 
(38), 8-methoxyfurocoumarine (39),  
edultin (40), 3, 4-dihydroxybenzaldehyde 

(41), 3, 4-dihydroxy-trans-cinnamic acid 
butyl ester (42), salviacid-A~C (43-45), 
methyl rosmarinate (46), methyl 
lithospermate (47), salviacid-D (48), 
yunnaneic acid-D (49), salvianic acid A 
(50) Z I = salviamine-A~L (13-24),  
14-methoxyferruginol (30),  
salviaflavone-A~C (34-36),  
salviacid-A~C (43-45), salviacid-D (48))

ù��
13C-NMR  

2D-NMR KL

(COSYdHMQCdHMBC NOESYK

LO X-ray)��NOIQyZ 

A����[�\]^ (_`ab
�c%d_`defdghd��) �

i"jk%�DEF 14l;&%Z�I
�� UVdIRdMS 1H-NMRKL�M

Mq>rstwNOIPQT*

aristolochic acid (51), adenosine (52), 
inosine (53), aristolic acid (54), 
aristolactam-I (55), 
aristolactam-N-β-D-glucoside (56),  
aristolactam-II-N-β-D-glucoside (57),  
methylparaben (58), sodium 
(2R)-3-(p-hydrophenyl)lactate (59), 
cholestrol (60), indole-3-carboxylic acid 
methyl ester (61), allantoin (62), adenine 
(63), guanosine (64)ZR�[G�\]^

=HP�DEF aristolochic acid-I (51)H

QI�_`�c%=R�S�T

7.14%HèUô��_`VÀ½¾¿wH

WX aristolochic acid-I (51)RYÏÐH�
Z[I\�%�]¨Z^

>������DEF 20G;&

%HI= rubiayannone-A(78) , 
rubina-phthin-A~B (75~76) 

rubiarbonone-D (82)�I�� UVdIRd
MSd1H-NMRd13C-NMR 2D-NMRK

L(COSYdHMQCdHMBC NOESY)

NOIPQZ��
hydroxy-2-methylanthraquinone (65), 1, 
3-dihydroxy-2-methyl-anthra-quinone 
(66), xanthopurpurin(67) , 1, 
4-dihydroxy-2-methylanthraquinone(68), 



2-hydroxymethyl anthraquinone(69), 
2-methyl-1, 3, 6-trihydroxy anthraquinone 
(70), 2-methyl-1, 3, 
6-trihydroxy-anthraquinone -3-O-_

-L-rhamnosyl-(1`2)-a-D-glucoside(73), 
2-methyl-1,3,6-trihydroxy 
anthraquinone-3-O-(6'-O-acetyl-_

-L-rhamnosyl) -(1`2)-a
-D-glucoside(74), lucidin 
primeveroside(77), rubiayannone-A(78), 
munjistin(79), rubiabonol-F(72) , 
isoarborinolacetate(81), rubiabonol-B(73) , 
rubiarbonone-A(84), steroidal mixture 
(stigmasterol & a-sitosterol) (71)¦ 

baicalin (76) �I�� UVdIRdMSd
1H-NMRd13C-NMR 2D-NMRKL 
Jq>ruvstNOIPQ,I=

75H76H78¦ 82TWXâã�Y;&

%Z 

!"#$%�&�>�YbFc
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