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FEREMAAY . SIBYIE5H XTI xR
EEHBAY I AFEIR.

&Y N, AfEH & (F B, mp 200.0~
202.0 C, =S bk- S H RN FHERA B R E
B RABRSRNEERERERERE A —
FEREMAY . SIBEHIE 5 H L CRIBED M R
UEREYN HEILKR.

&M V. a6 & (F B, mp 215.0~
216.0 C,=ZH K- DR BN AEREBREE
A, RO RN B REREREREE, R —
FEREAEY . S EE S5 M LTI E xR
UEFLXEVVANBEXPR,

&P V. AAE S P B, mp 248.0 ~
250.0 C, =L BALH RN FHEAA B 5
FE  REBMSRNAERERERERE A —
FEBREUEY . &4 HAMBE S ORBES>
MU KREEI-MS B 5iRgEELER, LELey
UHREER.

&PV AAs & (F M), mp 188.0 ~
190.0 C, ZHALBk-BMALF R HEREREE
R, RARS RN AR ERERERE . R —
FEREBUEY . EiEHE 5K XM ES X ]
KEMAYIR 2,4-“REXPR,

EY . 364 % (F®),mp 130.0~
132.0 C, =@ bk FALH B HERE B BE
FRIE, REBMB RN HEREREREFAE, R —
FEBRIBLEY . SBEIE 5 H LR E xR
KELAYVIR IR,

AP X . AEE S (F D, RPBYR RN A
REWREREFE. EIMS EhA KA FE Fik
m/z 118, 'H-NMR(DMSO-d,,300 MHz) i34

H6MRFES,012.18CH, ) YR EF FEE;
6 2. 42(4H, O R ERFHES  HULEWHT
“R. HEIMS 5T —_MirE EHEE A —
BLHREEMAYE AT K.

&Y X BE4 & RN, R B R B
AEWEREFLE. ELMS T8 BB LR ENR
KB T m/z 256, 5 EI-MS #t 5k B tn v E it
BENBRES—BLE I BRENREI SEERY
BAHE RIE-BLHEEKAY X AIEHR.
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Chemical constituents in root of Paeonia lactiflora
WANG Qiao*?*, GUO Hong-zhu?, HUO Chang-hong', SHI Qing-wen’,
YE Min?, BI Kai-shun®, GUO De-an’
(1. School of Pharmacy, Hebei Medical University, Shijiazhuang 050017, China; 2. School of Pharmacy, Peking Univer-

sity, Beijing 100083, China; 3. School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract: Objective To study the chemical constituents in roots of Paeonia lactiflora. Methods

The compounds were isolated by extraction, silica gel coloum chromatography, RP chromatography and

HPLC. The structures were elucidated by various modern spectroscopic methods. Results

Five com-

pounds were isolated and identified as paeoniflorin sulfonate ( I ), paeoniflorin (I ), albiflorin (I ), ben-

zoylpaeoniflorin (N ), and 1, 2, 3, 4, 6-pentagalloyglucose (V). Conclusion

(1) is a new compound.

Paeoniflorin sulfonate

Key words: the root of Paeonia lactiflora Pall. ; paeoniflorin sulfonate; paeoniflorin

HA Y Rj 25 Paeonia lactiflora Pall. %7K
AEFEWTERAOR, BV ILE. R oE2. 85H
WP Z 030 B T3k 8 vl B % . IO Fc 2 , i iR 38
#®, A2FE, g BRSMEE AL MRS
HT TREANPRD S BEXBHRRERNKE
IMTHARETRRSE. EXEHTEAE™
MEAMIEBOAERR, IEHGMIIRBER
B By L 9 X A MR 45 48 25 60 W T B ), AT R 2K
BREERR, - BYEHSEEMNEHEMT . B, ALk
X B AT 2 4 T AR B B B ATER A AL 2 R A i
TR, 2BERE 4 MTHREHTRMLEY, A
HEEMBRE(DD AHH D ATHABRE (L),
REBAHHF (VO ANERELEY 1,2,3,4,6-
TRBFBREFEE(V ), K I AFHLED, L
BT B AT B P mAT A H AT
1 MHE5H

BATK A W B LR R EE MR, 2R
REBREHRBRYBLEENRETFERRHEDA
2y P. lactiflora Pall. TR RAMERAIL
CBES, HoAb A 3 bl B A P B L HE 8
HARWLT =R aiEka KK HER
WEEERE GF s FIAE (35 BE B (200~300 EDH WA F
¥ b T o 3% R M RE i (ODS, 80~ 100
pm) F Sephadex LLH-20(25~100 pm) 4 Pharmacia
2\ k. B R BB  BR OB 3% AU JEOL JNM
AL—300 B; XN APEX 1 FT-ICR #,Ther-
mo Finnigal LCQ™ Advantage & fl MALDI-TOF

B AN XTA BFERNE BHEA
;5 Agilent 1100 B 5 30 AR & 3 X (AL A Mo
Ve R A 4R B M S K W #%) 5 Agilent Zorbax SB
Ciedr triE FIH &4 ; 2 E Leeman /A &) Profile A
BAASFETFHRRIENL
2 REMSE

BEARA 4 kg, BB RS A FR 0% L
BEE R 3 WK, B 2 h, i RBURRE E Z
BE T REBR, IR VR4 W 292 000 mL, 43 51 A ¥l Pk
2 000 mL 8 3 K. KERWMIET BEERER
S5UCHAEKB, AHETHER RKETR,BEEY
260 g. B 145 ¢ BE ,fTREM (200~300 BB 1E
HE,R-FEEERR. AFSAMERBESHR
. Fr.211~218 B/ EW I 3 g), Fr.
234~256 ITREMEHE B 0 B8, BEBR Z R - R BRI
BRALEYI (g, Fr.87~107 £ Sephadex LH-
20 RE itk BRILEY N (200 mg), Fr.55~57
M Fr. 62~69 231 A& -F - K RBEHRA &%
WREBE A (2 B 5, BB i il & 2 3078
EYV COmMEEY 1 (70 mg),
3 LHkE

e . Aekk. BEREST, 100 MR-
ZEBA,BEEA. IR AEEKBORRZLE
WHTFRSHERRE(3436 cm™) FK H (1 712
cm™Y), UV i & (CH,0H,0. 5 mg/mL) B/~ i%4k
AW 230 nm A B KR, H & P i R B AR 4E
H5A%HHEMERA.
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HEAEY | 5A4FHC-NMRF'H-NMR
B A, K E A B AAH 23 M RES
AR BhEr. TERJELEPHC-4H
BB (S 106. 40 95.6), 7 H-3 F1 H-5 W
B B 5 AL B (H-3:1. 81—>2. 12, 2. 19—2. 43;H-
5:2.58—>3.24), Bk ¥ W% 1. DEPT,HMBC,
HMQC FI'H-'H COSY St ¥ a /1, b &4 1 %
BREMXELR BEXRANTHEH L, HENEH
M- (X2, UBLEY | SAHTFEHMAER,
ARERAENHHEW LA T S MKi% EYARE
BRBER.

(+ESI-MS X T MK, L&YW | TR
BB B AR, (—)ESI-MS B8R m/z 543 1y
[(M—H] i%,MALDI-TOF #1838 T RIH4ER. &
PR m/z 543. 117 TIM —H] & i 4 FX
CosHyO1,S(IM—H] - H#EigH B E H543. 117 2), 5
AL 64 NERBNAL, B SO, BRALAY
I RERASATFHNLERBRENTEY . SE4EHEE
AWMER REHER LR DA BRI TTRE,

B8  C-2.C-3.C-4.C-5 #1 C-6 } H-2,H-3.H-4
MH-S5 LENBHRAERETL  AHERELEE
BRI TTEE, B THEY I W CA LN BELS
£ BN T MMRELRELE C-4 A, IELAYRIA
GHEITRMREEWE D, bR ELE 1,2,

ERA SCRRIRE D, \ NaHSO, im T M a4
G EBAT -HBEYAN ST LRRA. K
RIELEY | RAHHENEE RS, K A e B8

AEBRTHAEENCEYIROREH#TTERY
" _

3" 2" [¢]

Aj## :R=0H &% 1 :R=0SO.H
R=0H, paeoniflorin R=0SO0;H, compound 1
B1 SHEMLAW ] HLEEN
Fig.1 Structures of paeoniflorin and compound I

®1 44Y I MAHEHFLHH-NMR(G00 MHz) #C-NMR (75 MHz) 85

Table 1 'H-NMR (300 MHz) and “C-NMR (75 MHz) Spectral data for compound I and paeoniflorin
p-S
. SE N HEY ]
dc ou(J,Hz) dc ou(J ,Hz)
1 89. 3 89. 2
2 87.2 88.6
3 4.5 1.81 (1H,d,J=12. 6 Hz,H-3a) 39.8 2.12 (1H,d,J=12. 9 Hz,H-30)
2.19 (1H,d,J=12. 6 Hz,H-3p) 2.43 (1H,d,J=12.9 Hz,H-3B)
4 106. 4 95. 6
5 43.9 2.58 (1H,d,J=6. 6 Hz) 43.2 3.24 (1H,od,J=6.9 Hz)
6 72.2 72.9
7 23.4 1.95 (1H,d,J=10. 6 Hz,H-7a), 24.1 1.98 (1H,d,J=11.1 Hz,H-7a)
2.49 (1H,dd,J=10. 6,6. 9 Hz,H-78) 2.60 (1H,dd,J=11.1,6. 9 Hz,H-78)
8 61.7 4.74 (2H,s) 61. 4 4.77 (1H,d,J=12.0)
4.82 (1H,d,J=12.0)
9 102. 2 5.41 (1H,s) 105. 6 5.61 (1H,s)
10 19.6 1. 36 (3H,s) 19.8 1. 40 (3H,s)
Gle-1' 100. 1 4.52 (1H,d,J=7.5 Hz) 100.1 4.55 (1H,d,J=7. 2 Hz)
2 75.0 3.17~3. 33 (1H, om) 75.0 3.30 (1H,m)
3 78.0 3.17~3.33 (1H, om) 78.0 3.20 (1H,m)
¢ 71.7 3.17~3. 33 (1H, om) 71.7 3.20 (1H,m)
5! 78.0 3.17~3. 33 (1H, om) 77.9 3.30 (1H,m)
6' 62.9 3.59 (1H,d, J=12.0 Hz) 62.8 3.60 (1H,d,J=12.0 Hz)
3.84 (1H,d, J=12.0 Hz) 3.83 (1H,d,J=12. 0 Hz)
Benzoyl-1" 131.2 131.2
2" 130.7 8.06 (2H,d,J=7.2 Hz) 130.7 8.04 (2H,d,J=7.2 Hz)
3" 129. 6 7.48 (2H,d,J=7. 2 Hz) 129.7 7.48 (2H,t,J=7.2 Hz)
4" 134. 4 7.61 (1H,t,J=7.2 Hz) 134.4 7.60 (1H,t,J=7.2 Hz)
5" 129. 6 7.48 (2H,d,J=7.2 Hz) 129.7 7.48 (2H,t,J=7.2 Hz)
6" 130.7 8.06 (2H,d,J=7.2 H2) 130.7 8.04 (2H,d,J=7.2 Hz)
7" 168.0 167.9
om-ZE ¥ ; od- Tk

om-overlapped multiplet; od-overlapped doublet
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2 &% H DEPT.HMBC #1'H-'H COSY kit ¥ i
Table 2 DEPT, HMBC, and 'H-'H COSY Spectral

data for compound I

BAL DEPT HMBC 1H-'H COSY
C H-10,3,7,5,1',8,9
C H-10,3,7,9
3 CH; H-10,5 H-3a,H-38
H-38,H-3a
4 C H-3,7,5,9
5 CH H-7,3,8 H-78
6 C H-5,7
7 CHz H-7a ,H-5
8 CH, H-5
9 CH H-8
10 CH;,
Gle-1' CH H-2,3,5 H-2',H-3
2 CH H-3 H-3' ,H-4'
3 CH H-¢,2 H-¢',H-2'
4' CH H-3',5' H-3',H-5'
5 CH H-4',6' H-4',H-6'
6’ CH; H-6'8,H-6'«
H-6'a,H-6'8
Benzoyl-1” C H-2,3",5",6"
2" CH H-3",4",6" H-3",H-4",H-6"
3" CH H-2",4" H-2",H-4",H-5"
Y CH H-2.6 H-2",H-3",H-5",H-6"
5" CH H-4",6" H-3",H-4",H-¢"
6" CH H-2",4",5” H-2",H-4",H-5"
7 Cc=0 H-8,2",6"

W B 2mg (LEY 1, BHMAES, ¥k HNO, 5
mL E¥ 4 h, /i 2% HNO; & ZE 25 mL, &, H
HESHRR WELREXH . LEY | AIZABH
th Na #8458 (0. 21040. 04) pg/mL(n=3)F
(0.18940. 02) pg/mL(n=3), B+ ¥KRBEH,
FEAP NaWELBEHZR NEAY I FF
HEH Na R ZUEYRAGEH LR MRE IR
Pk EHEHMANN TEBMAERIAEHR
ZREERE, —BRYZHBER L (SO,) B 5 W
F.EMEHANMIIR . BHHEASHRS
SO, &k (NaHSO; 5 HCI i 4 8 R B » PA#E—
BUAEL AW 1 =AMV Y. BB BIEI T
GREHES SO, RNEMNAHRPRND T
A9 1, FEAZE R EMK AT RS
BWPEA SO, Sk, BBBTHIEMER, HY
NEEHRELES SO, R, BERYILEY 1 T
FENGE TR, NRTEMLER N L~ 8
ETHEY I SHRMERME, FhLRAXKLED
AMTAAERPALGENEE=Y . LEY I K
HESEMALE 1.

el . BBERBEXEEBEK, BB TFK.
WEAHEI, 0URR-ZHEBEBE, £ T

(254 nm) T H B B EEBE, 4 F 3R K CosHpsO11 . 1
BIEAE 1 HEE S XRME I RA—BLHLE
Y1 RAEH .

EYIL . ABEEERK. HETK . HEEG
WA, 102 B BR 2 B B 5 65, %X SN AT (254 nm)
TH WX, & F 3 H CiuHiO0n, '"H-NMR,
BC-NMR¥E 5 XM EA—BL LAY T
KB ANGHNERE .

EY N . HEBEEERH K, HEAHES T,
0% MR- BEBE, RIMT Q4 ) THHE
BB, 9 F R K CooHi,0,,. 'H-NMR, *C-NMR $ ##
5XBMBEIEE - HUAY N EEHER B
AHHE .

eV AEHK,FeCl, R i B # f.
'H-NMR (CD;0OD, 300 MHz)é: 6. 24(1H,d,J=8.4
Hz,Gle-H-1'),5.57(1H,d,J=9. 9 Hz,Glc-H-2"),
5.91(1H,t,J =8. 3 Hz,Glc-H-3'),5. 63(1H,d,J =
9.9 Hz, Gle-H-4'), 4.50 (1H, m, Gle-H-5'), 4. 38
(2H, m, Glc-H-6'), 6. 89 (2H, s, galloyl-H), 6. 95
(2H, s, galloyl-H), 6. 97 (2H, s, galloyl-H), 7. 04
(2H, s, galloyl-H), 7.11 (2H, s, galloyl-H),
BC-NMR (CD;COCD;, 75 MHz)§':93. 8(Gle-C-1'),
72. 2(Gle-C-2'), 74. 0(Gle-C-3'), 69. 7(Gle-C-4")
74. 3 (Gle-C-5'), 63. 0 (Gle-C-6'), 166.1 ~ 167. 8
(5XC=0),120. 3(Ben-C-1),110. 5(Ben-C-2,6),
146. 4 (Ben-C-3,5),140. 3(Ben-C-4), LA FHE S
XERIREIEE B RAUAY VEERN1,2,3,4,
- AR R FHRAEMER.
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W E.BH WRZEBOETYE Alternanthera philoxeroides HH, HBV {EH R . Ak UK R GES
B, %l & HPLC 44k, 3Rl MS.NMR % 88 J7 ¥ #4745 19 % 2 s F§ ELISA %3 &1L & Wt 775 HBV E#A N
HR ASLEFEPHSBLERET 10 MEAY, 2510 57 8 R B (oleanolic acid, 1),3-0-8-D-M A & IR 5
1 5 8 3 (oleanolic acid 3-O-B-D-glucuronopyranoside, 1) . 578 5 B8-28-0-B-D- it i #j % ¥ H (oleanolic acid 28-
O-B-D-glucopyranoside, I ) /7% & # N a H Bt (chikusetsusaponin N a methyl ester, N ). 4, 5-dihydroblumenol
(V) N-trans-feruloyl 3-methyldopamine (VI ), N-trans-feruloyl tyramine (V1) .3B-3# 5 {-5-4%-7-8 (38-hydrox-
ystigmast-5-en-7-one, VL), =+ PO T 5 %t 35 B /R ZE B¥ (24-methylenecycloartanol , K ) . 3f # 4 B¥ (cycloeucalenol,
X), i HBV EH MR A AP 1~ 1,V ~UREHBWH HBYV B LG 1 f1V 7 50 pg/mL SR &
Bt % HBV-DNA 7 RES: 3 09 A B8 48 I8 HepG.-2. 2. 15 MK 4351k 85. 38% f1 87. 37% . it k&Y NV~
BRAZHY PR RBREXESYIERNZBED P BMSEHEY LAY 1 IV RAEBARNI HBV

XHE B 0253 - 2670(2007)07 - 0976 - 04

Antivirus constituents from Alternanthera philoxeroides

FANG Jin-bo'?, LIU Yan-wen?, ZHANG Yan-wen®, TENG Jie*’, DUAN Hong-quan’®
(1. College of Pharmaceuticals and Biotechnology, Tianjin University, Tianjin 300072, China; 2. Hubei College
of Traditional Chinese Medicine, Wuhan 430061, China; 3. College of Pharmacy, Tianjin

To investigate the anti-HBV constituents from Alternanthera philoxeroides.
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FOEFERREEERITR
FHERk?, X ﬁizﬂ"ﬁg X° ) ALBERY
3. RBERKEH¥E,RKE 300070
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XEBH . BLOETH;3-0-B-D-Ih A 2 S8 H X MR M 4, 5-dihydroblumenol ; 3 HBV 1% #
thE 438 :.R284. 1 XREIRIAE A
Medical University, Tianjin 300070, China)
Abstract: Objective
Methods

The constituents were isolated with silica gel and gel permeation chromatography, and purified

by HPLC. Their structures were elucidated by spectroscopy. The antivirus effects of the isolated com-

pounds were tested by ELISA method in vitro. Results

Ten compounds were isolated and elucidated as

followings : oleanolic acid ( I ), oleanolic acid 3-O-B-D-glucuronopyranoside ( I ), oleanolic acid 28-O-8-

D-glucopyranoside (1), chikusetsusaponin N a methyl ester (N ), 4, 5-dihydroblumenol (V ), N-trans-
feruloyl 3-methyldopamine (VI ), N-trans-feruloyl tyramine (VI ), 3B-hydroxystigmast-5-en-7-one (VI),

24-methylenecycloartanol (KX ), and cycloeucalenol ( X ). The values of inhibition percent of compounds

I —1@, V—W revealed a significant distinction compared to the control group. Compounds I and V
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