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W EBHN NTH-SEATGEELAERSYREM HREABENT HHHEFENLERSTRE
EUHTREMTR. HE 23 EH . RARERHE . Sephadex LH-20, #l & WMASFRE T ERE 48 . FIHE M
BEESFEET L MEAWRER A St 4 548 B8 (& Yt AT T B TR B0 il 35 4 30 X 2
DNA ISV RESOMEESRE. 88 2B LEYP . HEREEE 4401 OFER,
apigenin). I (3 ,linarin) . § (R E-7-O-FEF ¥ H ,apigenin-7-0-a- L-thamnopyranosyl (1-6)-f-D-glucopyra-
noside) F1 V (A BB 8 % -7-O-8i & 85 # , luteolin-7-O-B-D-glucopyranoside ) s £ Z BEH 4 . A FI R V (B EEHF , ver-
bascoside , Bp ¥ T &F ¥ ,acteoside) . I (B ¥ T & H ,isoacteoside) , VI-1&2 (cistanoside F a&b) , VI-1&.2 (campneoside
1 a&b); =WBRHF 34148 K (HEFAEY A,mimengoside A) . X (F 3 EF B,mimengoside B) . Xl (songaroside
A IEHIIRGREW. 1,1 VA RBEEL B EE MHEYE THEENRMER: 1.1 V. VX
%t DNA bR B N HEARBENNHER ESHANYDEMHRRRKRE T Q mg/mL), P=4 2 LA M # 3
R, &8 U MEYF. 48P0 M-1.2, E-1.2 XA ERNEBREPU AR EY L ERE. TR
DNA # b R V o 80 A 0 85 28 18 H A9 T 0 BB ik b & Wy 4T 7 0 0 I 32 R0 K 0 A 0 O TR A0 O 9 e
R EREERAEBEELHFEIEX.
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Chemical constituents of Buddlejae officinalis and their bioactivities
HAN Peng', CUI Ya-jun*, GUO Hong-zhu', GUO De-an’
(1. School of Pharmacy, Peking University, Beijing 100083, China; 2. School of Traditional Chinese Medicine,
Capital Medical University, Beijing 100013, China)

Abstract: Object To investigate the chemical constituents of Buddlejae officinalis Maxim. , the rela-

tionship between their bioactivities, and the medicinal application of the herb. Methods Various chro-

matographic techniques were employed for the isolation and purification of the constituents, including silica

gel, Sephadex LH-20, and pre-HPLC. The structures of 11 isolated chemical compounds were elucidated
by chemical and spectral analysis (NMR, IR, UV, and MS). The aldose reductase inhibiting test and test

on DNA topoisomerase N inhibitory effect were applied to evaluate the bioactivity of both the purified
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compounds and the crude fraction. Results Eleven compounds were isolated from the extracts of B. offic-
inalis. They are four flavones and their glycosides: apigenin ( I ), linarin ( I ), apigenin-7-O-a-L-
rhamnopyranosyl (1-6)-8-D-glucopyranoside (I ), and luteolin-7-O-83-D-glucoside (VI ); four phenylen-
thanoid glycosides: verbascoside (V ), isoacteoside (V1), cistanoside F, a and b (VI-1 and 2), campneo-
side T, a and b (VE-1 and 2); three triferpenoid saponins: mimengoside A (K ), mimengoside B (X ),
songaroside A (X ). Some of the them (suchas I, I, and V1) showed the aldose reductase inhibitory ac-
tivities with a higher inhibitory rate than that of quercetin (the positive control), others (suchas I, I,
V, VI, and X ) displayed the inhibititory activities against the DNA topoisomerase N . Conclusion
Among all the isolated compounds, 0 , VI-1and 2, V-1 and 2, and X are separated for the first time both
from the plant and the genus. Their bioactivities of bacteriostatic and against aldose reductase with DNA
topoisomerase NV as target are tested for the first time and are related to the medicinal application of B.
officinalis.
Key words: Buddlejae of ficinalis Maxim. ; aldose reductase inhibitor; DNA topoisomerase N

FERUENERPH BROBRITRBER
FHRRBEEZH—Ff. (FEARLAEZ #2000 4
ML E B SRAL I D RA AR BMY Buddleja of
ficinalis Maxim. H)TREERAEF . BRAER
M ELHRAE 100 2/, ABHGAEY LK
% . EWNIMEE T AR H A2 Y R AL B4 A
AYEEEFTEETRENHE B FTERLELE
X EMFRNAAX D, BT HAEREPH
RS BAEANLE, BTSRRI R R
ERIAERFANAR ST RBERBZKRE. FLR
FARREEMPBIER AR KPR #TT
RGBS 3554 Hoh kw38 BSR4 i 43 38 B B4k
2R AT TR E W TE R T e, LU R BLE
KR 7= 4 LA B B e AL
1 {LERfst e

X4 BB HOE S E N GRIE R IE);AEI—
MS—50 4% ; JEOL Alice 300M ., Varian INOVA
500 BB HE PRGN . 4347 Agilent 1100 B
HBAR N (EEELBRS  HoRE HEE. A5
BERESS . 4% EF 4 I 2% . Agilent Chemstation);
il % A JASCO P100 B & 3 ¥ A 8 3% 1, JASCO
UV100 B4 4 M35 . D101 K FL#AE CR BRI B
Tk fa i R (200~300 H, E BB ELT
J7); Sephadex LH-20(25~100 pm,Pharmacia 2%
7)) ; AR RE B ODS (Fuji Silysia Co. Ltd. , BA);
HEFAHEZR (F8H); RHEERERER
(Merck Co. ); B Bt i # B (¥f /L 8 % )5 Senshu
HPLC #] %@ i%+: (ODS,5 pm, 20 mm X 250 mm);
Inertsil ODS-3 Cy 8, 3% &k (5 pm, 250 mm X 4. 6
mm ,Gl-Science. Co. Ltd. ); BAH X SUHER Z

BEBEB. Y% =FIB O BAER. HRERASH
4= 5.

@52 1F B. officinalis Maxim. Z4#f 1 B 8=
M, Z2HERBNBBREE REFRTEE,
2 REMSE

FERILZIH 30 kg, 959 ZBE B AR B, R BUK
W, FKABUG I A MBE B 2R IE T B
B, 185 4 AL, BUBERR Z B R4 100 g, B REBAE
i, F - PR B VR s RO AHAE Gk, WK B
Vel BB WG, b 2~6 WAL H & WA, F
BE-7K (40 : 60O WRBBIRBEBABHRY (4 2),7~9
i 22 0 i & VA A B AE Sephadex LH-20 13 %
BN REAKEV (21 mg)F I (65 mg),10 FHT
HEABARN (18 mg);F6 BRI L ut AR H 1% A
HEBH. BAFRTIREEBHRYEVI-1.2 FVE-1.
2, MRS A AT X 1A 43 2 i 0, W R AL R TE SR ST
TAZEEAIOL BRI F RAERESY .

BUE T BEE AT 120 g, Tk 43 80 28 K AL B 4
Jefa i, K- BB R . b 800 Z BRI B AL
40 g, T REBCRE 63, BE PR 2 B BE AR VR RB B
By HPF2 Sadr Ak 6% Ca k- 7 s s
B, 11 WHrHREEHK, NERESHEHE
I (15 mg);F7 i 6% (M- PSR
Ve, 7E 9-10 Fiftr i H MK T (500 mg);11-12
Fify liberman L RiIRF, 231 BB kE Sephadex LH-
20 FOH B WA, A AP AAREKX 10 mg) . HE
AR X (12 mg) M EABR X (20 mg),
3 BHEE

e 1 EABR,GETARL . METH
B R ST, HCl-Mg 7 PR , H 4 41 18 33
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BIR 254,340 nm A BB RRIK. BIERERLE 1.
MM G K. 5,7, 4 -trihydroxyflavone, Bl i 3
£, 200 53 YL A3

e 1 REAEEHB K, 5HETHB.
UV AM%% nm 200,265,335, BRIEHIERE 1. H#Y

AL S Y 45 ¥ N acaetin-7-O-a-L-rhamnopyranosyl

(1-6)-B-D-glucopyranoside, BI % S £ H , &1 5 X
BRE I R SR A — B

hEP I RBECLERHR . HHETHR, A
T 5. W B. TOF-MS (negative ion): m/z
577.2 [M—H], UV A" hm 200,254,340, Bkig
BHERNER 1. HEHRLESWE apigenin-7-O-a-
L-rhamnopyranosyl (1-6 )-3-D-glucopyranoside , ff
HEE-T-O-EFHE. XM EEA K.

&N . ARBE. ABETHRE K. AG.A
. 5% F DMSO-d;. UV A" nm. 215,254,355,
BRERERLE 1. HERLEYEHNAKRBER 7-
O-BEMH , 2t 53RN B, A -3,

®1 EEELEDEEHEDMS0-d,)
Table 1 '*C-NMR data of flavonoids (DMSO-d;)

fE 1 1 I N
2 164.3 164. 4 164 164. 6
3 103.0 103.1 103. 1 103.1
4 181.9 182 182.1 181.9
5 161.5 161.4 162.5 161.2
6 99.0 99. 5 99.7 99. 6
7 163. 7 162.9 163. 0 163.0
8 94.16 94.8 94. 8 94.8
9 157.5 156.9 157.0 157.0

10 103. 8 105. 4 105.5 105. 3
iy 121. 3 121 122.7 121.2
2 128. 6 128. 6 128.5 113.5
3 116.1 116. 1 114. 8 145. 9
4 161.3 161.2 161. 2 150. 3
5 116. 1 116.1 114.8 116.0
6 128.6 128. 6 128.5 119.2
1 99.9 99. 9 99.9
2 73.1 73.1 73.2
3 76.3 76.3 76. 4
4 69. 6 69. 7 69.6
5 75. 6 75.7 77.2
6 66.0 66. 2 60. 7
1 100. 5 100. 6
2 70. 3 70. 4
3 70. 7 70. 8
4 72.1 72.1
5 68. 3 68. 4
6 17.8 17.9

OCHs 55. 6

EYV . REBLERG K, SETHEM
7K’Z<?;§:j:ﬁﬁjxﬁﬁﬂo UV254\UV365—FﬁE@.§E%v
MERB 44, ESI-MS:m/z 647[M+Na]*, UV

A nm: 210,330, BRIEHIE WK 2. 8 50 ELEE
WEZIL S YN B- (3,4 -dihydroxy-phenyl)-ethyl-
O-a-L-rhamnopyranosyl (1-3) B-D-(4"-O-caffoyl)-
glucopyranoside, Bl ¥ T HH (BEEH) . 53t#™
Xt B, BE A — B

EPV IREBTERG R, 5T HEERK,
ANETELH FE, UV, UV, TAB AR, RE
o1, TOF-MS: m/z 624[M*]., UV A nm
205,335, BRIEBIERE 2. ?E%‘rﬁﬂ:%%%ﬁﬁ F*
(3, 4'-dihydroxy-phenyl )-ethyl-O-a- L-rhamnopy-
ranosyl (1-3) B-D-(6"-O-caffoyl)-glucopyranoside,
BP S T & H (isoacteoside) , £23F 45 SCHRS St HE,
BEA—B.

HAEPDVI-1.2: REEHK, GIETHEE. UV,
UV TABEBRKE, RS LA, UV ALY nm
205,330, FAB-MS: m/z 527 [M+K]1", BRi§¥dE
Wk 2, #HEM H S H A K EF (cistanoside) F

(a&b) ° ,;I:J:t 53‘Cﬁ[5]xj Hﬁ ’ ﬁﬁ%j: ﬁ[
%2 EZWFRMA S YRR DMS0-d)
Table 2 "“C-NMR data of phenylethanoid
glycosides (DMSO-d,)

v i VE VE
Caffeoyl 1 125.5 125.5 125.64/125.59 125. 44
2 114.7 114.9 114. 7 113. 86
3 145 145.2 145. 4 145. 64
4 148.5 148.4 148.53/148.48 148. 64
5 115.8 115.8 115-8 115. 8
6 121.4 121.4 121.5 121.48
B 145.6 145.5 145.6 145. 64

a 113.6 113.8 113.85/113.69 114.7/133.5
CO 165.7 166.5 165.82/165.78 165. 7
Aglycone 1 129-1  129.1 133. 2
2 116.3 116.3 117. 2
3 145.0  145.0 144.9
4 143.6 143.5 144. 9
5 115.5 115.4 115.1
6 119.6 119.5 121.5
i 35.0  35.1 71.5
a 71.6  72.0 75.2
Gle 1 102.3 102.6  96.6/92.3 102. 3
2 74.5  74.1 74. 4 75.2
3 79.0  80.8 79.1 78.8
4 68.7  68.1 68.77/68.69 68.8
5 74.5  73.7 73.3 74.5
6 60.7  63.4 60.9 60. 7
Rha 1 101.2 100.6 101.2/101.07 101. 2
2 70. 4 70.6  70.63/70. 50 70. 6
3 70.3  70.3 70.0 70. 4
4 70.5  72.1 71.7 70. 97
5 69.1  68.5  69.74/69.37 69. 05
6 8.2 17.8 18.2 18.17
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EYVI-1.2. REBHMK, 5 TP E.
UVe UV TAB AR MREEL R, UV
AOH hm: 205,220,330, FAB-MS: m/z 679 [M+
K S BiE Lz 2. AN RIS MER B
EUMETEE, DETTIE (campneoside T )(X
& B-hydroxy-acteoside), H—X} XM R MWK, &5
SCEREI0 B R AR -3

HEY X . HERR,METHE,E% T DM-
SO, UV AN nm: 245, 254, 263, FAB-MS:m/z
1 111[M+KI*, B3 Rk 3. &3 53w %
B, ke S ®5 EH (mimengoside) A F A —
LT 64 ¥ 8 mimengoside A,

HEY X - BEEEK MBETHE, 5% T DM-
SO. UV M nm:245,254.263. BRIEHBRE 3.
53U R E 3L H B (mimengoside B) , ¥4
EA B BAZAL& YR mimengoside B,

R3 BERUADURBHEFTHD
Table 3 *C-NMR data of saponins (glycone)

X X X

fre DMSO-ds CsDsN CD3;OD-ds
1 39.2 39.9 39.1
2 25.6 26.2 26.4
3 82.9 82.7 84.4
4 42.5 44.0 44. 4
5 46.3 48.0 48.1
6 17.3 18.3 18.9
7 30.8 34.6 33.7
8 41.2 43.3 41. 4
9 51.3 53.9 55.7
10 36.4 37.4 37.3
11 76. 2 131.9 127.2
12 148. 4 131.8 126.5
13 121.7 84.8 137.6
14 42.8 43.9 43.7
15 32.3 33.0 25.2
16 21.6 22.7 29.1
17 37.1 41.9 40. 9
18 41.4 42.2 135.9
19 46.1 46.9 39.1
20 31.2 31.2 32.9
21 33.8 31.7 35.9
22 25.3 26. 4 32.8
23 62.5 64.3 64.4
24 12.4 13.2 12.7
25 16.7 17. 2 17. 8
26 17.1 17. 8 17.3
27 23.5 18.5 20.9
28 67.5 77.1 63.6
29 33.1 33.3 24. 8
30 24.8 23.7 32.8

OCH; 53. 2

EYXN - BEBKR, ZHETHRE. UV A
nm:245.254.263, FAB-MS: m/2:1 111[M+K]*.
'H-NMRF#C-NMREERAZUL BT - iER
AR =REREREH. 2RKBESHE AL,
SRR LB AL A B R R
Bk, BRISBIE N R 3. S L HE 60 KR A
S3HT L IESK AL S Y N S R B E T A (songaro-
side A). BHPIES R EE -,

4 AR
4.1  BEBEL R RGO S o W R BB R R M
(AR)ERRENAFEREPHXRBES. KESYE
5 il PR B 9% 3R B, BB A I BB 4 ik 8] (CARD ] LA
ARUERERRBEERBEAHERSEH, ATTEET
FBs AT BEEIRAEH AIEM EHR . ALl DL-#
THEE N RY R R R HEE T (NADPH 1) %8, 37
CTF#HLZMM 340 nm b 5B 4 & WOk BE W B 1k,
Xif o 25 485 5% 76 B 4k 2 B 4 AR () B 3K BRI 6L L Bt
BT RSN IR B R R S . TRIRS
REW FBMAMFBHGPETBERAEERR, K
KR A TR I ER L A R FLAR G 60 % Z REBE B Wiy - B
EEDPHIRETER . BEREHF . FXE-7-0-
EHEH EA SR EE R RS v, R Ry
B FmREXEREE. 55— kS Y i mi-
mengoside B #I¥ T &F 1) . B B Z BR &AL A K ALY
Ji§ 4096 .80 %% Z Bk L ot 43 0 B A ¢ 55 ) B MR O IR
B EIEY, KRB AL S M FM|ET 102,04
HEAEEE.
4.2 LIRINRAMEE NV SN TE R TR
R, PHFEFEPHERHEME R BT EAN
K L7 W B AP (& 5 6 % & 3R A A v gt
BREDE®E., HPMEERSRERETEMET
EH.MER/NRBIEE X 0.86.0.43 mg/mL,
0.44.0.44 mg/mL, F#EIRE, NFTH#E DLEE
A BB H ¥ T HF 1 (verbascoside) R HH IR
MEMEIFEEERDY, AT ESFRF LiE— 2 EH
HARMBL A VLR, K BB RO IR T 74 BE 0 ),
KRy R R DL E 25 W ARG LU $h R A AR
IV 8B &, X v 24 5 3R Ak T A0 Ak 2 R4 (LR B AL
A PRI BRI HTH A G R
*. MELERER. AMBIA(PE-MMH) (BB L
BES L (EtOAc-MMH) . KTL# S 40% 2 BRI 3B
fi(40% HP-20) MBS 4B FRE . RETEHH . H
S BT HH LK songaroside A X3 $h 719 8
N A ERMEER . £ S5SFR Y E (R FO AR



»+ 1090 -

thE 25 Chinese Traditional and Herbal Drugs %5 35 %% 10 #§ 2004 4£ 10 A

FREWE T (1 mg/mL) , 7= 4 BRI IR .
5 ZBR5iT :
MNESEEFLEEIAHFLEET 11 MEYH
FLAEP L (FRE-T-O-ZFRHE) . LEaWu-1.
2 (cistanoside F a&b), fb-& 4 VI-1, 2 (campneoside
I a&b)F4k& Y X (songaroside A) K E KM iz F
URIZR(BaERF4ERE. BaMRHEERL
&) & ,songaroside A HEEHBHF K. FEER
FAEBASAN AR LW ERERNBITERY
RO, ZRENABERHREE ., HE mimen-
goside A Ffl songaroside A MBI L LI, GE N
A& 17 fLEIRFF G K =) . mimengoside A N
SEEFHRA R, HEMAEY PRESELEY .
BRI R EERELRERKRA BF
£ 709 FH BEAR B Y B 7R B DR B R VE L TS
WS AEPEENEREYRE(EFET ARE
B-TO-ZFBE) UREILIHBELEYRETH
HF.RETEHFHMBHF LS (mimengoside B) , ¥
XA BRC R EENRELES,
BREFEZEFLYRMBT LY RN XIRE L
DX LB Z M ESFEDREER &R T

°

~

SN

o b SEAL B NV I LR K 4 R A URAE T RA IR
E AR PUE R4, T H A EPLH B A B
HASMBEARHYRELUNERINE. XERE
B oK O BEH 240 & W ER IR AP I, 3 T #3
KEAMER FREAFHEENIED R .

Bt A RAEARSTABRIEPCHEKEZH,RF
EMEF AFXREFTEHAARARAFCFEA. L

A A EEN KT BL T,
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Chemical constituents of Cladonia stellaris

WANG Xiao-ling'** , YANG Bo-lun'

(1. Environmental and Chemical Engineering Institute, Xi’an Jiaotong University, Xi’an 710049, China; 2. Department

of Chemistry and Chemical Engineering, Baoji College of Arts and Sciences, Baoji 721007, China)

Abstract; Object

To study the chemical constituents in lichen plant of Cladonia stellaris.

Methods

C. stellaris was extracted with petroleum ether, separated and purified by column chromatography and

preparative TLC on silica gel. All the compounds were identified on the basis of spectral analysis. Results

Six compounds were obtained. Their structures were characterized as usnic acid ( I ), evinic acid (I ),

perlatolic acid (I ), olivetoric acid (I ), 2-hydroxyl-4-methoxyl-6-pentyl benzoic acid (V) and 2, 4-dihy-
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