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R AT (0 1% T 45 i SR T VR Ay B A AL B Y, T A5 G A G W i B P BRI 3 AT M LA R T o e /)N 90 T A B 9 %) BT A5
AW HATHEN IR ERANREFHPEGR8 MG W, 20y B-43 B (1), RATHE R (2) , LA R (3) , 3R R
(4) ,3B-hydroxyolean-12-en-27-oic acid(5) , & TR (6) ,JEHIMR (7) SRR BE(8) . Lk MLEGW 4,5.7 M8 WHERMNZ
Y oy AR, LAY 5 RE RN A 1 4r B A8 2, W HAL-G W 5 X KM FT A B IR 0 SR/ B R
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[ Abstract | Objective: To systematically study the chemical compositions of Rodgersia aesculifolia from
Taibai Mountains, and provide theoretical basis for its further pharmacological research. Method: The compounds
from R. aesculifolia were isolated and purified by silica gel column chromatography, Sephadex LH-20 column
chromatography and recrystallization method. Their structures were identified according to their physicochemical
properties and spectra analysis. A minimal inhibitory concentration ( MIC) method was used in antibacterial activity
test for the compounds. Result: Eight compounds were isolated and identified as B-sitosterol (1), bergenin (2),
catechin (3), p-hydroxybenzoic acid (4), 3B-hydroxyolean-12-en-27-oic acid (5), gallic acid (6), succinic
acid (7), and methylmalic acid (8). Conclusion: Compounds 4, 5, 7 and 8 were isolated from the plant of R.
aesculifolia for the first time and compound 5 was first obtained from the genus. Compound 5 showed good inhibitory
activities against Escherichia coli, with MIC value of 15.6 mg -L~".
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b DR R B PHBCT R S8R A 2 WE S, 4
B TR 2 22 on M BRIE (R AN AR R A LR
P2 TR Ay o A ) 0 %] Ik G 422 B M X 1 R
PEAT T AL F 0T 5, N 2 B AR B A H SR R B-
A B 2 Pk oy . B SCHR A B P
X PHR R IEAT T o5, %%
T ARG A0 - T I ASORT B PG G 22 UL KT R e
FERAE AT AT T 50 M, B UL KT R B O R
oy ER MR R A I R 5P O I R
SERETF A . H TR UL O T BV R Ll R A
AL A WF T T, PR, AR 5 % SR B B P K
s X R B PFE AT T R SR L B 5T,
IYEEE N 8 MbE Y, Hoh 4 MG W= %A
Yo R B AR
1 #
L1 28 REFZEHHEREY LT
Rodgersia aesculifolia B T HEMRZE, R ABETE A KA
L DX, PG b A AR B g O 2 bk o B E K A 20 4%
HE
L2 R bk 2 I P o 4 4 0 4G Bk
L OBE RO o 22 PGB R TR A R R AT A e
A
L3 gy AFRE EARE R R EYHRR
A BRZE) R3S REE (200 ~ 300 H 7 15 i AL
LT S RERE G )2 3 (5 B T TR R T A 5
T, 2T AL B BE S (Sephadex LH-20, Merck 2y
Al K 2B K, HAl R X S 2 Ml

RES2CS #YJig % g 5 28 R AL (1 1 0 R B A7
PR/ H]) , Avance TM-400 AU 5 2% w46 PR AL (it
A& v ), XTS A G RO w0 s A (AL 5T B
SCHEAL 28 ) ) , SW-CI-1FD I #8 ¥ TAE & (1§
TR S A BR 23 W] BT B 45 ), YX280B AU §i
KE BT KEWHR (L =W BEIT & WA RA
F]) ,DHS000B %Y i £ 93 1% I% 4 (K H i 2 i 4
IERA R A o
2 HiE
2.1 RFrE R F IR (3 ke) , H 95%
Tk ST R A A R 3R 6 R (B IRIR I 24 h) &
I PR IOR, W 4 15 L B S W) 474 ¢, 8 AT
%, o Al L O TR T LW R B R gk AT
PRI, A B A BEAR AL AR Y T ¢, O TR CTRAHKLIR Y
123 o, WA AL $2 W) 326 go A it Mk &0 70 28 Ak JI AT
g, A MEE-C R MR (1:0,2:1,1: 1,00 1) BB
Ve, 15 5] 4 A4y (Fr.a ~ Fr.d) , Hd Fr. b 44

28 I Rk A 3 43 B Al Ak IR 45 A )2 A
ST EAR R EY 1(15 mg) . LR ORI
2Rk A (A, B A Sk -2 R £ TR (1:0,10: 1,10:
3,2:1,1:1,0:1) M, BRZBE-HEE(5:1,2:1,1:1,0:
1) B BE BRI, 755 10 2053 (Fr. 1~ Fr. 10) % i 4
Fr. 6 2143 [ 58 FH f e A €0 13 R e AT 003 49 B 4l
b, 2 R E A MR TR RS 2(5.71
g) G 3(2.05 g) , LA 4(30 mg) ., IRl
Fr. 545y &5 8459 5(30 mg) ,fbG 6
(730 mg) ,fL5 %) 7(500 mg) ,fb54) 8(23 mg) .
2.2 PURTEPERTI AR N PR A AR
b8 43 )V T DMSO 2 R b I skl ik o o e
1000 mg- L™ (KA, K A PR TY B T A 0 5
FeAR B AL 100 pL A F] 96 fLAR 1] 25 1 AL
O _EIRFE AR 100 WL R A 5], FEES 1 4L
I 100 pL in A 2 FLHIR G 5T, TN 2 fL
I 100 pL inAE 3 LR A5 ESR R E
55 10 FLIFNEE 10 FL P Wi 100w 525, 55 11 4L
12 L5 5 B AR 4R B 5 B R A 85 37
DMSO ¥ 5 B XS B, 25 1 ~ 10 fLrp A& ¥y i o i
W B AR Ik R 500,250, 125,62.5,31.3,15.6,7.8,
3.9,1.95,0.98 mg-L™" JHICH KB )i 55 35 5 b
A K R AR R B b e R, R A R AR R TR
5 3% S T ) B E Ry 10° CFU-mL ™' ) BB, 1) 45
FLrP A 100 pL 36578 o E B, EHEER
BAE S B 2% G PHPE B 1 PHE X IR B R B R R AE R
FE B M BE X R . BRI E 3 AT
56 K 96 FLME T 37 ClHREE A IE 24 h 5
U -SENI B STRE ST A
3 LT

k&1 e RS (& F k), mp
143 ~ 145 °C ,'"H-NMR (400 MHz, CDCL, ) §: 5. 36
(1H,d,J=5.1 Hz,H-6),3.49 (1H, m, H-3),0. 68
(3H,s,CH,-18) ,0.93(3H,s,CH,-19) ,1. 01 (3H,d,
J=6.48 Hz,CH,-21) ;" C-NMR (100 MHz,CDCL,)$:
36.50(C-1),29.11(C-2),71.81(C-3),39.75 (C-
4),140.75 (C-5),121.73 (C-6),31.66 (C-7,8),
50.10(C-9),36.14(C-10),19.83(C-11),37.24( C-
12),42.31 (C-13),56.75 ( C-14),23.04 (C-15) ,
26.01(C-16),56.02 (C-17),11.98 (C-18),19.02
(C-19),33.91(C€-20),18.77(C21),31.91(C-22),
24.30(C-23),45.80 (C-24),28.25(C-25),19.40
(C-26,27),21.07(C-28) ,11.86(C-29) . L4 - ¥ ¥
5OCHR[ 14 ] BEA B0 8 E A B W R B-45 H B
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oy 2 [k (R ED, mp 176 ~  1.03(3H,s,H-23),0.97(3H,s,H-24),0.96(3H,s,

177 «C ,'"H-NMR (400 MHz, DMSO-d,):3.57 (1H,
brt,J=7.60 Hz,H-2) ,3.18(1H,d,J =5.00 Hz,H-
3),3.64(1H,m,H-3) ,4.0(1H,t,J =10.40 Hz, H-
4a),5.46(1H,d,J =3.20 Hz,OH-3),5.67(1H,d,
J=5.36 Hz, OH4) ,6.99 (1H,s,H-7)9.79 (1H, s,
OH-8),8.46(1H,s,0H-10) ,4.97 (1H,d,J = 10. 40
Hz,H-10b) ,4.94(1H,t,J =5.30 Hz, OH-11),3. 85
(1H,m,H-11),3.45(1H,dd, J =7.20 Hz, H-11),
3.77(3H,s,CH,0) ;" C-NMR (100 MHz, DMSO-d, )
5:81.68(C-2),70.59(C-3),73.59(C-4),79.69( C-
4a),163.33(C-6),118.01 (C-6a),109.36 (C-7),
150.90(C-8),140.48 (C-9),148.01(C-10),115. 86
(C-10a), 71.99 ( C-10b), 61.02 ( C-11), 59.75
(CH,0) . LA b %l 5 30k [ 15 ] il B A — 2, ik
YE B RITEER

kE&EW3 Atk R (PE), mp 170 ~
171 °C ,'"H-NMR (400 MHz, DMSO-d,) 6:4.46 (1H,
d,J=7.48 Hz,H-2),3.80(1H,m,H-3),2.64(1H,
dd,J =5.24,15.96 Hz, H-4a),2.33 (1H,dd, J =
8.00,15.92 Hz,H-4b) ,5.68(1H,d,J =2.20 Hz, H-
6),5.88(1H,d,J=2.24 Hz,H-8),6.67(1H,d,J =
8.04 Hz, H-2") ,6.71 (1H,d, J = 1.84 Hz, H-5"),
6.58(1H,dd,J=1.80,6.28 Hz,H-6") ,4.88(1H,s,
OH-3),8.84 (1H, s, OH-5),8.89 (1H, s, OH-7),
8.96(1H,s,0H-3"),9.20(1H,s,0H4");"” C-NMR
(100 MHz, DMSO-d, ) §:80.94 (C-2) ,66.24 (C-3),
27.84(C-4),156.12(C-5),95.00(C-6),156.40( C-
7),93.75 (C-8), 155.30 (C-9),98.97 (C-10),
130.51 (C-1"),114.45 (C-2"),144.79 (C-3",4"),
115.00( C-5"), 118.38 (C-6") . DL I %4 5 ik
[16-17 [ HA —F, B @z G A IILE R

k& 4 WE A FKCHE), mp 211 ~
213 °C ,'H-NMR (400 MHz,DMSO-d,)8:7. 79 (2H,t,
J=6.04,8.28 Hz,2,6-H),6.82(2H,t,J =6.08,
8.32 Hz,3,5-H),10.25(1H,d,J =5.68 Hz,4-OH) ,
12.40(1H,COOH) ;" C-NMR (100 MHz, DMSO-d, )
8:121.27(C-1),115.07(C-2,6),131.50(C-3,5),
161.52(C-4),167.13 (COOH) , DL I ¥t 4% 5 3C ik
[18-19 [zl He A — 3, S 4 e iz Ak G W) v B
IR

wEms HEkmR(=ZE P E), mp 258 ~
261 °C ,'H-NMR (400 MHz,CDCl,;)5:3.20 (1H, m,
OH-3),5.69 (1H,br t, ] =2.72,3.40 Hz, H-12),
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H-25),0.85(3H,s,H-26) ,0.84(3H,s,H-28) ,0. 83
(3H,s,H-29),0.78 (3H, s, H-30) ;" C-NMR ( 100
MHz,CDCI,)8:38.69 (C-1),27.46(C-2),79.15(C-
3),38.61(C4),55.21(C-5),18.20(C-6),36.22
(C-7),39.87(C-8),47.42(C-9),37.09 (C-10),
22.87(C-11),126.12(C-12),138.12(C-13),55.93
(C-14) ,22.23(C-15) ,27.04(C-16) ,32.85(C-17) ,
48.98(C-18),44.17 (C-19),31.12(C-20) , 36.56
(C-21),34.26(C-22),28.09(C-23),15.67(C-24),
16.39(C-25),18.02(C-26),178.75( COOH) ,28. 26
(€-28),33.30(C29),23.64(C-30), Dl F¥iES
SCHRL 20 ] 4w 18 A — 3, B 4w %k & W o 38-
hydroxyolean-12-en-27-oic acid,

kG e HE s (HEE), mp 233 ~
234 °C ,'H-NMR (400 MHz, DMSO-d, ) §:6.92 (2H,
s,H2,6),9.21 (2H,s,0H-3,5),8.86(1H,s, OH-
4),12.24 (1H, s, COOH);"” C-NMR ( 100 MHz,
DMSO-d, ) §:120.34 (C-1),108.63(C-2,6),145.35
(C-3,5),137.92(C-4) ,167.42(COOH) , LI I ¥4
5 OCHR[21-22 [l A — 30, BUE ez &Y ik
T,

k&7 AE &K E), mp 180 ~
181 °C ,'"H-NMR (400 MHz, DMSO-d, )8:12. 16 (2H,
s,COOH),2.42 (4H, s, CH,CH, ) ;" C-NMR ( 100
MHz, DMSO-d, ) &: 173.47 ( COOH ), 28.24
(CH,CH,) ., LA b %485 3Cmk [ 23 ] 43 He A — 2,
WK T8 A B R BEEATA .

a8 wmas s (=), mp 130 ~
133 °C ,'"H-NMR (400 MHz, CDCl,)§:2.91 (2H, m,
H-2),4.54(3H,dd,J =1.76,6.08 Hz, H-3),3.85
(3H, s, OCH,);"” C-NMR ( 100 MHz, CDCI, ) §:
173.63(C-1),38.33(C-2),66.96(C-3),175.83(C-
4),53.05(0CH,) . DA B%¥s 5 SCmk [ 24 ] 8 A
— B, MO E ZAL B Y R IR TR
4 HEEHE

XFALE Y 1 ~8 BT I P AT A, 25 2R Lk
1o DUB R B 25 28 6 K 25 A T R 4 Jie A AT 1) 410 2
TS LAY 5 W30 T EROR X K 3R A
BRI/ MBI R 15.6 mg- L™, X & AT B8 1
BN E K 31.3 mg- L7549 1,2,3,4,6,
7,8 XTLATE 4 Fh A AS R R S I B s . AR
g5, U MR AR RS 3% L R DMSO 55 511 [FH 4 X R 4
r I TR R A K TE
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Table 1 Minimum inhibitory concentration of eight different
compounds against different test bacteria mg-L ™!
ey KRpWRAERE SKFE SEOWaRE  FLEERE
1 125.0 125.0 250 250
2 62.5 125.0 125.0 125.0
3 62.5 62.5 250.0 125.0
4 62.5 62.5 125.0 125.0
5 15.6 31.3 500.0 >500.0
6 62.5 125.0 125.0 125.0
7 125.0 125.0 125.0 125.0
8 250.0 250.0 500.0 500.0
R =S - - 7.8 7.8
i 6 T R 7.8 7.8 - -

TE 785 R BN S B % T B T I B R B B AR
2% [P T A B IR, -7 S R R
5 &

RGO E IR E T 8 MME AW, 3l h B-&
BImE (L) RATHER (2) LS R (3) , X R B R
(4) ,3B-hydroxyolean-12-en-27-oic acid (5) , % & F
M2 (6) ,BEHIMR(7) SRR TR (8) . kG 4.5,7
8 B E KNz B2, Hrh b &4 5
BN ZE A oy B 8, X TR AL Wik St
A PRI, 25 R R WAL G S R 22 IR AT AL
G (R AT BRI 0k L BE IR T B S AN B kS
¥1,2,3,4,6,7 8 X LLT 4 Fhis #8A A [ 72 2 19 410
WETE . AU E— 2 F W T RE PP S A
g3, RIS TF R AR X — 245 AR W B R Ak T —
7E () o HE Al o
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