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Antibacterial Activity Components from Elephantopus tomentosus
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Abstract: Nine compounds were isolated from the ethanolic extract from the whole plant of Elephantopus
tomentosus Linn. On the basis of spectral data, their structures were identified as epifriedelanol (1), lupeol (2),
6-deoxyisojacreubin (3), butulinic acid (4), ursolic acid (5), ferulic acid (6), 3-formylindole (7), pinellic acid (8)
and 30-oxo-lupeol (9), respectively. All compounds were obtained from Elephantopus tomentosus for the first
time. Compounds 6 and 7 had inhibitory effect on Staphylococcus aureus, as well as compounds 6 and 8 exhibited
inhibitory effects on Ralstonia solanacearum by paper disk diffusion method.
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P AR IEAR BT ST 57 %72 D 49 P 3t B 5 1 46 1 AR
¥ (Elephantopus tomentosus Linn.), F8 ¥ 5 iF f5 A<
(ET201010) 77780 T H Bl A A B2 B #rl A= )
BRI

4 ) A K B (Staphylococcus aureus)
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335 14 (Ralstonia solanacearum)H 2z B KFE YT IR
PR 55 0] Y B S 3 = B IR 3

1.2 4 E5F0iK 7

A6 50 28 v X-5 B9 5 G S AL B SR AR 1)
API QSTAR Pulsar i %1% ; Brucker AV-400 74 5
iR AL(TMS S 945 ) ; Rudolph Autopol I JiEYEAY 5
CO, 155744 (Sheldon Manufacturing Inc.); #§ TAF
B (i RSO A BRA B 74T ) s A2 b
ik 12 (200~300 FI)FIHEJZ 2 47 ik e (35 B AL T
J7), Sephadex LH-20 (Merck A F]), P4 H JAH Sk
H (MTT), BifR FIRE R (LA TABRA R, Bk
R R (BRI g T il 25 A PR 7D

1.3 RIS 5

P AE i IH 5455197 k) Wl T 5 i T ULy
HH95% S BERAR 3 . WUREWAE 2T LMK 5
PR R 2 1T K b R O IR
U I | 20 FR SR AN IE T B AR B, 5 3] A 91l ik
#8431 (124.0 g) . LR L TR 43 (81.0 g) FHIE T BEHE
53(197.0 g). LR LT3 (81.0 g) % He T4
FEZHT, L= Be- O BE(9 « DRI, 73 Bollc 4R,
R KA, A I A AR Ay, e e AR A5 21 5 15y
(Fr. 1~5). Fr.1 (31.4 o) ZREMAEIZMT , LAAT i ik -
LR TR0 1~0 = 1) B EEVRME, £33 9 4~ 41 43
(Fr.1.1~Fr.1.9), Fr.1.3 (1.5 g) 2 & A )2 B (f i
-2 MR 5 D) 3EEEY 1 (20.7 mg). Fr.l.4
(2.6 g) ZREMAT)ZMT, LA A k- R TR (6 < 1)
VEME, H s E 45 A 2k &9 2 (760.7 mg). Fr.1.5
(1.1 g) {R UK % Sephadex LH-20 (=4 P h-HEE1: 1)
HR SRR 2 AT (A - N R 7« DR RE S
3 (10.8 mg). Fr.1.6 (3.1 g) KK £ Sephadex LH-20
(A BE - FEE 10 1) R SRR 2T, LA Tk -
LR TR (6 DPENS R EY) 4 (11.7 mg), LA
fik- 2,18 S TR (2« D BERAS R4 54 5 (23.6 mg).
Fr.1.7 (4.4 g)fR¥Z Sephadex LH-20 (=44 Hi k-
Bt 1 DA AE ZE 0T, LA i iE- P B (4 ¢ 1)

VL S EME A 6 (36.4 m)FLEH) 7 (3.3 mg);
Fr.2 (7.6 g) {RIK 2 U G RERCHEJZAT , LA T k- 74
(3:2) PEMEAEEIfL AW 8 (20.7 mg). Fr.3 (3.4 904
[ 44 Sephadex LH-20 (=% H k- FHEE 1 - )BT,
NS, AR R A9 9 (13.7 mg).
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i 3 g AL R LI R A Y R S, aureus F
R. solanacearum 1% . R H NA B 55 1 W Fh iR
43 S0 ARG TR R (1 x 10°~1 x 107 cfu mL™), A #3
SN I 51U AR T TC R 5 7= ML o B35 TR~
B, e

1 R. solanacearum & RN ALY/l
A DMSO Bt B 4 50.0 mg mL™ A4 FE 5 A
YEH BN 6.0 mm [ K EIELAC R, 43 5 InAE b 7%
W 1.6 uL, FREFE TR UE T R. solanacearum
A b HE 20 min, FHRAREFRAR 37 CIOGIRE;
7%, 24 h J5 @ HAN B E2D), 2SI 4 R B
# 6.0 mm, LAAHIRI LY DMSO W R 25 X IE,
B 1.6 uL ¥ K 50 mg mL™ HilR RAREE EAE K H
PEXT R, SCE A 3 YR JE T F A TR B AR KD,
iz ] ¢ Kk b A T 0 R 25 50

#1 S. aureus & W ERARAE A W 4 S e A
WeHES 20.0 mg mL™ AURESIIR L B 25 uL TUBAL
R b, FREAETRICE T& S. aureus AR I, B
10 puL ¥ 0.64 mg mL™ BRERBETS 2 AE M BHMEXT
W SE I A R S AR L

1.5 £EHEE

RAI&EE (Epifriedelanol, 1) TG4 (F
i), 43 1 3 CyHy,O; mp 283 °C~285 °C; [a] + 22
(¢ 0.3, CHCL,); ESI-MS m/z: 451 [M+Na]’; '"H NMR
(400 MHz, CDCl,): 6 3.82 (1H, m, H-3), 1.28 (3H,
s, H-28), 1.27 (3H, s, H-24), 1.19 (3H, s, H-30), 1.18
(3H, s, H-27), 1.06 (3H, s, H-26), 1.04 (3H, s, H-29),
0.99 (3H, d, J = 3.0 Hz, H-23), 0.92 (3H, s, H-25).
C NMR (100 MHz, CDCL) #4513 1. P B
55 SCHR [ 748 AR — 2, B R B

P B EE (Lupeol, 2) L& Fh(CH HiE);
T2 CyHsO; mp 214°C ~215°C; ESI-MS m/z: 449
[M+Na]"; 'H NMR (400 MHz, CDCl,): § 4.68 (1H,
br s, H-29a), 4.56 (1H, br s, H-29b), 3.19 (1H, dd,
J=112,5.0 Hz, H-3), 2.38 (1H, dt, J = 11.1, 5.8 Hz,
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H-19), 1.68 (3H, s, H-30), 1.03 (3H, s, H-28), 0.97
(3H, s, H-27), 0.94 (3H, s, H-26), 0.83 (3H, s, H-25),
0.79 (3H, s, H-24), 0.76 (3H, s, H-23)., “C NMR
(100 MHz, CDCL)8¥i W35 1. BB SCHk[8]
A B — B, U P

6-deoxyisojacreubin (3) O (T ER);
43 ¥ CeH,,05; ESI-MS m/z: 311 [M+H]"; 'H NMR
(400 MHz, CD,0OD): 6 7.90 (1H, d, J = 7.8 Hz, H-8),
7.50 (1H, d, J = 7.8 Hz, H-6), 7.44 (1H, t, J = 7.8 Hz,
H-7), 6.95 (1H, d, J = 10.0 Hz, H-11), 6.72 (1H, s,
H-4), 5.88 (1H, d, J = 10.0 Hz, H-12), 1.73 (6H, s,
H-14, H-15), “C NMR (100 MHz, CD,0D): & 180.8
(C-9), 160.4 (C-1), 156.7 (C-3), 156.5 (C-4a), 145.3
(C-5), 144.9 (C-10a), 127.2 (C-11), 123.4 (C-7), 120.8
(C-8a), 120.1 (C-6), 114.9 (C-8), 114.6 (C-12), 104.0
(C-2), 103.0 (C-9a), 94.8 (C-4), 77.8 (C-13), 27.6
(C-14, C-15), BiGEE 5 SCHR (914 18 B A — 2,
T 5E A 6-deoxyisojacreubin,,

#: K B (Butulinic acid, 4) [ (8 K ; 2>
F3 CyyHyO5; mp 275°C ~278 °C; ESI-MS m/z: 479
[M+Na]’; 'H NMR (400 MHz, CD,0D): § 4.79 (1H,
d, J=2.0 Hz, H-29a), 4.66 (1H, d, J = 2.0 Hz, H-29b),
3.21 (1H, dd, J = 10.8, 5.6 Hz, H-3), 3.09 (1H, m,
H-19), 1.76 (3H, s, H-30), 1.06 (3H, s, H-27), 1.03
(3H, s, H-26), 1.02 (3H, s, H-23), 0.92 (3H, s, H-25),
0.82 (3H, s, H-24), “C NMR (100 MHz, CD,0D)%k
P UL 2% 1o Pk BE 5 Sk (10438 S A — 20, i
YT AMEARTR .

BE R B (Ursolic acid, 5) SRRy S
. CyHgOs; mp 278 °C ~279 °C; [a] + 66.0 (c 0.83,
CHCI;); ESI-MS m/z: 479 [M+Na]'; '"H NMR
(400 MHz, CDCl,): 8 5.16 (1H, s, H-12), 3.12 (1H, dd,
J=12.0,5.8 Hz, H-3), 2.11 (1H, d, J = 10.8 Hz, H-18),
1.00 (3H, s, H-26), 0.90 (3H, s, H-25), 0.86 (3H, d,
J =6.0 Hz, H-29), 0.84 (3H, s, H-24), 0.79 (3H, d, J =
6.4 Hz, H-30), 0.72 (3H, s, H-27), 0.69 (3H, s,
H-23). "C NMR (100 MHz, CDCL)% 4 H )& W %
1o AEEEE 5 SR 114008 BaA— 3, B e Ak

B %2 B (Ferulic acid, 6) R ¥ (04 (=
FH k), 4 F 2L CH,,0,; mp 170°C ~171°C ; ESI-
MS m/z: 195 [M+H]"; 'H NMR (400 MHz, CD,0D):
8 7.49 (1H, d, J = 15.9 Hz, H-7), 6.98 (1H, d, J =

2.0 Hz, H-2), 6.87 (1H, dd, J = 8.2, 2.2 Hz, H-5),
6.73 (1H, d, J = 8.2 Hz, H-6), 6.17 (1H, d, J =
15.9 Hz, H-8), 3.71 (3H, s, OCH;), “C NMR
(100 MHz, CD,0D): § 169.6 (C-9), 149.2 (C-4),
146.8 (C-7), 146.4 (C-3), 127.4 (C-1), 122.8 (C-6),
116.3 (C-8), 114.9 (C-5), 114.6 (C-2), 52.0 (OCH,). i
TR 5 SCHRN 2 RS BEAR— 30, Tl e R BT

3-FH BB (3-Formylindole, 7) iR (G4t
i (%), 43138 C,H,NO; mp 113°C ~115°C ; ESI-
MS m/z: 146 [M+H]"; '"H NMR (400 MHz, CD,0D):
8 9.93 (1H, s, H-10), 8.21 (1H, d, J = 7.5 Hz, H-4),
8.09 (1H, s, H-2), 7.51 (1H, d, J = 7.8 Hz, H-7),
8 7.30 (2H, overlap, H-5, H-6). C NMR (100 MHz,
CD,0D): & 187.2 (C-10), 139.4 (C-8), 138.7 (C-2),
125.5 (C-9), 124.9 (C-5), 123.5 (C-6), 122.3 (C-7),
119.9 (C-3), 113.0 (C-4). PiEHde5 CHk[13]4)iE
FAR 3, B Ry 3- F s

¥ B B (Pinellic acid, 8) H Ak K; T
A CgH,,05; mp 275 °C ~278 °C; [a]’y -8.1 (¢ 0.32,
MeOH); ESI-MS m/z: 353 [M+Na]"; '"H NMR
(400 MHz, CD;0D): & 5.68 (2H, overlap, H-10, H-11),
4.02 (1H, dd, J = 11.9, 6.0 Hz, H-9), 3.88 (1H, dd,
J=6.0, 5.3 Hz, H-12), 3.38 (1H, m, H-13), 2.23 (2H,
t, J = 7.4 Hz, H-2), 1.57~1.40 (4H, m, H-3, H-8),
1.50~1.20 (16H, m, H-4, -5, -6, -7, -14, -15, -16, -17),
0.88 (3H, t, J = 6.8 Hz, H-18); °C NMR (100 MHz,
CD,0D): & 177.5 (C-1), 136.6 (C-11), 131.1 (C-10),
76.6 (C-12), 75.9 (C-13), 73.1 (C-9), 38.4 (C-8), 35.1
(C-2), 33.6 (C-14), 33.1 (C-16), 26.6 (C-15), 26.5
(C-7), 26.3 (C-3), 23.7 (C-17), 14.4 (C-18), 30.6,
304, 30.2 (C-4, 5, 6)o VI E 5 SCHR [14]4i3E 3%
B, B R

30-E& & 3 i 2 % (30-oxo-lupeol, 9) T fh
B (), 43728 CyoH Oy mp 229°C ~231°C; ESI-
MS m/z: 463 [M+Na]"; '"H NMR (400 MHz, CDCL,):
8 9.51 (1H, br s, H-30), 6.28 (1H, br s, H-29a), 5.90
(1H, brs, H-29b), 3.17 (1H, dd, J = 10.8, 5.0 Hz, H-3),
1.01 (3H, s, H-26), 0.96 (3H, s, H-23), 0.92 (3H, s,
H-27), 0.82 (3H, s, H-28), 0.81 (3H, s, H-25), 0.75
(3H, s, H-24); "C NMR (100 MHz, CDCl,) %k Il 3%
Lo PR 5 SCHR[1S1HR B FE A — 20, Tl e R
30- i 321 i 5
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Table 1 °C NMR data of compounds 1, 2,4, 5, and 9

No. 1* 2% 4 5* 9%
1 16.0 38.7 39.8 38.7 38.7
2 325 27.4 27.7 242 27.4
3 72.7 79.0 79.4 78.8 79.0
4 50.0 389 39.6 389 389
5 38.4 55.3 56.4 55.2 55.3
6 423 18.3 19.2 18.3 18.3
7 18.0 343 353 33.0 343
8 53.5 40.9 41.6 39.4 40.8
9 38.6 50.5 51.6 47.5 50.3
10 62.0 37.2 38.0 36.9 37.2
11 36.4 21.0 21.8 232 21.0
12 30.9 25.2 26.5 125.5 27.6
13 385 38.1 39.3 138.1 37.8
14 39.9 42.8 433 42.0 42.7
15 33.1 27.5 31.4 26.8 27.4
16 36.6 35.6 33.1 242 354
17 30.2 43.0 57.2 47.7 433
18 432 483 48.0 52.7 51.2
19 36.0 48.0 50.1 39.0 36.7
20 28.3 151.0 151.5 38.8 157.1
21 33.6 29.9 30.5 30.6 32.6
22 39.4 40.0 38.0 36.8 40.0
23 12.0 28.0 28.5 28.0 28.0
24 17.0 154 16.0 15.4 15.4
25 18.6 16.1 16.5 15.6 16.1
26 18.8 16.0 16.7 16.8 16.0
27 203 14.6 15.2 28.0 14.4
28 32.0 18.0 180.0 180.8 17.8
29 35.0 109.3 110.1 16.9 133.0
30 322 19.3 19.7 235 195.0

": CD,0D; * : CDCly; & : in ppm

1.6 fiEE M

FHUELR 7 SR I HGE I 5E AL 59 1~9 AP

AANHIVER  AEY 6 1 8 X HH = 5 i P A K

W, R LAY 6 A7 X4 A A ER T 1 AR K

#£2 LAY 6-~8 XLt

07 2 BR T SR T R IR R (D, mm)

Table 2 Antibacterial activities of compounds 6-8 against Staphylococcus aureus and Ralstonia solanacearum (D, mm)

AMHER K 2).

WP E4% Inhibition diameter (mm)

/“3%% Compound %ﬁﬁ%%}*% S aureusb ﬁ%*ﬁﬁ% R. solcmacearumc
6 16.6+0.05" 8.0+0.15"
7 82+1.07 -
8 - 8.6+0.16"
DMSO" 6.0 +0.01 6.0+0.01

a: 25 AN b: PHEEXTR[FRER RAREE K, D=(18.2 £ 0.33) mm]; c: FHIEXTIR[BRREERE K, D=(16.6 + 0.95) mm]; — JCIIHIMER; *: P<0.05; **:

P<0.01.

a: Negative control; b: Kanamycin sulfate as positive control [D=(18.2 + 0.33) mm]; c: Streptomycin Sulfate as positive control [D=(16.6 + 0.95) mm];

—: No antibacterial activity; *: P<0.05; **: P<0.01.
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