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A new triterpenoids and biological activities from Lobelia davidii
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Abstract: Objective To study the chemical constituents and biological activities of triterpenoids from Lobelia davidii. Methods
The chemical constituents were isolated and purified by silica gel, Sephadex LH-20 and HPLC. The chemical structures were
identified by the spectroscopic methods (NMR and MS). The cytotoxic activities to the human non-small-cell lung cancer A549 cells
of the compounds were determined by 3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl tetrazolium bromide (MTT) assay. Moreover, the
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a-glycosidase inhibitory activity of the compounds were determined by 4-nitrophenyl-a-D-glucopyranoside (PNPG) assay. Results
Six triterpenoids were isolated from L. davidii. and identified as 3B-hexadecanoate-olean-12-en-11-one (1), ursolic acid (2), oleanic
acid (3), sumaresinolic acid (4), 3B-hydroxy-olean-12-en-11-one (5), and 32,33,34-trimethyl-bacteriohopan-16-ene 3-O-B-D-
glucopyranoside (6). The screening results showed that compounds 1 and 5 had strong inhibitory activity for the A549 cells with the
ICso value of (26.7242.05) umol/L and (36.70 £3.43) pmol/L. While compounds 2 and 3 had strong inhibitory activities against
a-glycosidase with the ICso values of (28.97%1.73) and (11.87%1.18) pumol/L, respectively, which were higher than that of
acarbose, and compound 1 exhibted moderate inhibitory activities against a-glycosidase with the ICso value of (148.4712.09)
umol/L, which was similar to acarbose. Conclusion Compound 1 is a new compound named davidioterpene A. Compounds 2—6
are isolated from L. davidii for the first time. Compounds 2 and 5 have strong inhibitory activity against A549 cells. Compounds 1-3
are found to have definite a-glycosidase inhibitory activity.

Key words: Lobelia davidii Franch.; triterpenoids; davidioterpene A; cytotoxic activity; a-glycosidase inhibitory; ursolic acid; oleanic

acid; 3p-hydroxy-olean-12-en-11-one
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WERE 3 K, BFX 3 h, P8I, AIFREGHE, BURIK
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g (100 0 0~1: 1) BEEEBEML, FEoBide, @
MRS (TCL) Rl sr#r, &IF1531 9 AN44) Fr.
1~9, Fr. 1 (31.1 g) KRG [ BE-BEER 2.0
(100 : 0~1:50) ] HifF3] 5 MRS (Fr. 1-1~
1-5). Fr. 1-3 (5.9 g) ittt [ =& k-
HEE (1 D] difb e EERSREEY 1 (1.1 2.
Fr. 1-5 (18.7 g) R & FRERAE (il [ =& F Joe-
(151 1) ] Aitk)545d Sephadex LH-20 ¥t (it
[ E-HEEC D D] EEEAEY 3(1.5 2.
Fr.4 (76.4 g) W% RP-Cis kI, PIK-HEE
(60 : 40~0 : 1000 BEEEHEMAFH] 7 N5 (Fr.
4-1~4-7). Fr.4-1 (6.5 g) LREROIER: [&15-H
B (10 0 1~1: 1) ] BREESEMASH] 5 AN s (Fr.
4-1-1~4-1-5),Fr. 4-1-3(1.3 g)41d Sephadex LH-20
BAE A [ AR R (1D ] dfkEEY
%% HPLC [FFE-/K (43 : 57), 2 mL/min] Zfifk
BEMAY S (11.0 mg, £R=37.5min). Fr.4-3 (6.4 g)
SR A A [S-FEE Q0D 1~2: D] #
FEVERASENL A 2 (3.9 ). Fr.4-6 (6.4 g) kE
AR T, MR A EE-BER Ol (10 1 1D =&
Hfe-FEE (15 01D BREERBAR] 8 AN kifsr (Fr.
4-6-1~4-6-8) . Fr. 4-6-2(1.4 g) 41T Sephadex LH-20
Bl [ R-HEE (1 D ] rEAR
AW 4 (20.0mg), Fr.4-6-3 (1.4 g) 43t Sephadex
LH-20 Ak il [Z&H0-HEE (10D ] 548
BEE 6 (32.0 mg)
3 #ikE

& 1: AR, S%RIR- B (R4 (0,
[0l +39.84 (c 0.1, MeOH): UV (im): 250
(3.4). 200 (3.5); HR-ESI-MS m/z 679.600 6 [M—+H]*
BTN CaHrs03 GIFEAE 679.602 4 M+
H]), RHRIEA 8 IR vee (cm™): 2921, 2850,
1732, 1653, 1467, 1363, 1211, 985, $/m4r T AEAE
PRIEFINEE; 7 "H-NMR iR (R D B, B
9 AL F155 ou 1.36 3H, s), 1.16 (3H, s), 1.13
(3H, s), 0.92 (3H, s), 0.91 (3H, s), 0.90 (3H, s), 0.89
(3H, s), 0.88 (3H, s), 0.85 (3H, m), | MHEEF 55

F1 A1 REEHRIRERE (600/150 MHz, CDCL)
Table 1 NMR data of compound 1 (600/150 MHz, CDCls3)

BRAL on oc
1 2.78 (1H,d,J=13.7Hz), 1.05 (1H, m)  38.8
2 1.61 (1H, m), 1.68 (1H, m) 252
3 4.51 (1H, dd, J=11.8,4.7 Hz) 80.3
4 38.1
5 0.80 (1H, d, J=11.5 Hz) 55.0
6 1.46 (1H, m), 1.59 (1H, m) 17.4
7 1.45 (1H, m), 1.67 (1H, m) 32.7
8 455
9 2.35(1H, s) 61.7
10 37.0
11 200.2
12 5.58 (1H, s) 128.1
13 170.7
14 43.4
15 1.83 (1H, m), 2.08 (1H, m) 26.5
16 1.18 (1H, m), 0.96 (1H, m) 255
17 37.0
18 2.12(1H, dd, J=13.7, 3.8 Hz) 47.6
19 1.68 (1H, m), 1.10 (1H, m) 452
20 31.9
21 1.25 (1H, m), 1.41 (1H, m) 32.7
22 1.64 (1H, m), 1.66 (1H, m) 324
23 0.91 (3H, s) 28.1
24 0.89 (3H, s) 16.8
25 1.16 (3H, s) 16.4
26 1.13 (3H, s) 18.7
27 1.36 (3H, s) 235
28 0.88 (3H, s) 289
29 0.92 (3H, s) 33.1
30 0.90 (3H, s) 234
Iy 173.7
2! 2.29 2H,t,J=7.0 Hz) 349
3 345
4'~13' 28.2~29.7
14' 23.6
15’ 1.25 (2H, m) 22.7
16’ 0.85 (3H, m) 14.1

ou5.58 (1H,s), 1 MEAMK ERESES on4.51 (1H,
dd, J=11.8,4.7 Hz); {E BC-NMR i (& 1) H&5i&
HMQC # K, #ixbaWa 46 Ml s, 25l
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N9 AT, 5 MIRHRE, 23 MIEHFEE, 9 PMHIZE,
PR 2 ML (0c 200.2, 173.7) 5. 1 MW
B (0c 170.7,128.1), 1 MESEM (6c 80.3) A 94
LR (oc 33.1, 28.9, 28.1, 23.5, 23.4, 18.7, 16.8,
16.4, 14.1), @ LA Eo3#r, BR T IE+ 7SR BRI
16 MiAh, HARBINAIA =284, @i HMBC
B (1) WTRLEE| H-3 (on 4.51) 5 C-1' (6¢ 173.7)
IAEOG, REIET/SERH IR C-1AL5 F¥ =mE
C-3 Al SR FAIE . P a5 A SRR IE 5y
M, Z4b &5 procerenone [ 45 Fy FEASKIEL, 1H
SEAE C-28 firs2 1 AL ARYE H-3 MR & H 4 (on
4.51,dd, J=11.8,4.7 Hz) o] UIHEWT H-3 5 o #4951

P et R AT b, e A 11
LS procerenone —2. Bk, AW 1 HiE
N 3B-TET N IREE- IR - 12-4- 11-F . 2k %, 1%
WEDAA NIE R EY), 2 NI A

1 &1 0944, £Z H-'"H COSY (—) # HMBC
(—) #Hx
Fig. 1 Structure, key 'H-'H COSY (—) and HMBC (—)

correlations of compound 1

&Y 2: Bk R, 703 C3oHasO3; ESI-MS
m/z 479 [M+Na]*. 'H-NMR (600 MHz, DMSO-de) &
5.13 (1H, dd, J = 6.8, 3.2 Hz, H-12), 3.00 (1H, m,
H-3), 2.11 (1H, d, J = 11.3 Hz, H-18), 1.93 (2H, dd,
J=134,4.2 Hz, H-11), 1.59 (1H, dt, J= 6.4, 3.2 Hz,
H-9), 1.57 (2H, m, H-1), 1.54 (2H, m, H-22), 1.54
(2H, m, H-16), 1.49 (1H, m, H-20), 1.46 (1H, m,
H-6a), 1.42 (2H, m, H-2), 1.31 (1H, m, H-19), 1.29
(1H, m, H-6b), 1.29 (2H, m, H-21), 1.26 (2H, m, H-7),
1.05 3H, s, H-27), 1.01 (2H, m, H-15), 0.92 (3H, s,
H-30), 0.90 (3H, s, H-23), 0.87 (3H, s, H-25), 0.82
(3H, d, J = 6.5 Hz, H-29), 0.75 (3H, s, H-26), 0.68
(3H, s, H-24), 0.66 (1H, 5, H-5); *C-NMR (150 MHz,
DMSO-ds) o: 178.8 (C-28), 138.7 (C-13), 125.0
(C-12), 773 (C-3), 552 (C-5), 52.8 (C-18), 473
(C9), 473 (C-16), 42.1 (C-14), 39.6 (C-8), 39.0
(C-20), 389 (C-19), 38.8 (C-4), 38.7 (C-1), 37.0

(C-10), 36.80 (C-22), 322 (C-15), 30.7 (C-7), 28.7
(C-23), 28.0 (C-21), 27.4 (C-2), 243 (C-11), 23.7
(C=27), 23.3 (C-16), 21.6 (C-30), 18.5 (C-6), 17.5
(C-29), 17.4 (C-24), 16.5 (C-25), 15.7 (C-26). L\ I-%k
P55 ORI GE — 01, WS e & 2 NAERIR .

&Y 3: Bk AR, 4513 C30HasOs: ESI-MS
m/z 479 [M+Na]*. 'H-NMR (600 MHz, DMSO-de) &:
5.16 (1H, m, H-12), 1.19 (3H, s, H-27), 0.89 (3H, s,
H-26), 0.85 (9H, s, H-23, 25, 30), 0.72 (3H, s, H-29),
0.68 (3H, s, H-24); '3C-NMR (150 MHz, DMSO-de)
5: 179.1 (C-28), 1443 (C-13), 122.0 (C-12), 77.3
(C-3), 552 (C-5), 47.5 (C-9), 46.1 (C-19), 45.9
(C-17), 41.8 (C-14), 412 (C-18), 40.4 (C-8), 39.3
(C-8), 38.8 (C-4), 385 (C-1), 37.0 (C-10), 33.8
(C-21), 333 (C-29), 32.9 (C-7), 32.5 (C-22), 30.9
(C-20), 28.6 (C-23), 27.6 (C-15), 27.4 (C-2), 26.0
(C-27), 23.8 (C-30), 23.4 (C-11), 23.0 (C-16), 18.5
(C=6), 17.3 (C-26), 16.5 (C-24), 15.6 (C-25). LI F%k
I 5 SCERARIE — B, MOE R G 3 NIRRT .

e 4: BEMAK, 573K C30HasOs; ESI-MS
m/z 471 [M—H] . 'H-NMR (600 MHz, CDCls) ¢:
534 (1H, t, J = 3.2 Hz, H-12), 4.56 (1H, s, H-6), 3.18
(1H, dd, J = 10.6, 5.4 Hz, H-3), 1.32 3H, s, H-26),
120 (3H, s, H-25), 1.12 (3H, s, H-24), 1.09 (3H, s,
H-23), 1.09 (3H, s, H-27), 0.94 (3H, s, H-29), 0.92
(3H, H-30); C-NMR (150 MHz, CDCls) &: 184.0
(C-28), 142.8 (C-13), 122.8 (C-12), 79.1 (C-3), 68.6
(C-6), 55.7 (C-5), 47.9 (C-9), 46.5 (C-17), 45.9
(C-19), 422 (C-14), 409 (C-18), 40.5 (C-7), 40.3
(C-1), 39.5 (C-4), 384 (C-8), 36.5 (C-10), 33.9
(C-21), 33.1 (C-29), 32.3 (C-22), 30.7 (C-20), 27.6
(C-15), 27.9 (C-23), 273 (C-2), 26.0 (C-27), 23.3
(C-11), 23.0 (C-16), 23.6 (C-30), 182 (C-26), 17.1
(C-24), 17.0 (C-25). VA% 5 ckikiE—27,
W% e AW 4 24 sumaresinolic acid.

& 5: HERK, 7573 CiHasO2; ESI-MS
mlz 439 [M—H]". 'H-NMR (600 MHz, DMSO-ds) &
5.60 (1H, s, H-12), 3.24 (1H, dd, J = 11.4, 4.8 Hz,
H-3), 2.34 (1H, s, H-9), 2.13 (1H, d, J = 13.6, 3.6 Hz,
H-18), 1.83 (1H, m, H-2), 1.67 (3H, m, H-26), 1.37
(3H, m, H-27), 1.01 (3H, s, H-28), 0.91 (3H, s, H-30),
0.70 (1H, m, H-5); *C-NMR (150 MHz, DMSO-ds) &:
200.4 (C-11), 170.7 (C-13), 128.1 (C-12), 78.8 (C-3),
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61.8 (C-9), 54.9 (C-5), 47.6 (C-18), 45.4 (C-14), 45.2
(C-19), 43.4 (C-8), 39.2 (C-4), 37.1 (C-10), 36.5
(C-22), 344 (C-21), 33.1 (C-29), 32.8 (C-7), 324
(C-17), 31.1 (C-20), 28.8 (C-23), 27.3 (C-16), 26.5 (C-2),
26.4 (C-15), 23.5 (C-27), 18.7 (C-26), 17.5 (C-6), 16.4
(C-24), 15.6 (C-15). LA LHds 5 CHkiRaE —30®, #%
YA S 3B FRIE- SR - 12-0- 11 -1«

WEY 6: MK, 4T3 CasH7606; ESI-MS
m/z 723 [M~+Na]*. 'TH-NMR (600 MHz, DMSO-ds) J:
5.32 (1H, s, H-16), 4.92 (2H, m, H-6"), 4.21 (1H, d,
J = 7.7 Hz, H-4"), 3.13 (1H, m, H-2"), 3.08 (1H, m,
H-5"), 1.94 (2H, m, H-2), 1.15 (3H, m, H-29), 0.99
(1H, m, H-21), 0.64 (3H, m, H-33); 3C-NMR (150
MHz, DMSO-ds) d: 140.9 (C-17), 121.7 (C-16), 101.2
(C-1"), 77.4 (C-3), 77.2 (C-3"), 77.1 (C-2'), 73.9 (C-5"),
70.6 (C-4'), 61.5 (C-5"), 56.6 (C-21), 55.9 (C-5), 51.0
(C-13), 50.1 (C-13), 45.6 (C-4), 42.3 (C-14), 42.2
(C-18), 40.3 (C-10), 39.4 (C-20), 38.7 (C-23), 37.3
(C-19), 36.7 (C-2), 35.9 (C-22), 33.8 (C-15), 31.9
(C-2), 29.7 (C-20), 29.2 (C-23), 28.3 (C-15), 25.9
(C-34), 24.3 (C-12), 23.1 (C-31), 23.1 (C-32), 21.6
(C-11), 21.4 (C-33), 21.1 (C-29), 20.2 (C-26), 19.6
(C-27), 19.4 (C-25), 19.3 (C-24), 19.1 (C-28), 12.6
(C-32), 12.3 (C-34), 12.3 (C-33), 12.1 (C-35). LA_L-%k
53R IE — B, WS EE 6 N 32,33,34-=
FH - 200 1 72 15t - 1 6-05-3- O-B-D- ML i 4] 26 AR
4 EYTEEEN
4.1 Xt A549 {AAEAYLRPRES 1 SCIR

KA MTT B0 E%EER 6 MeEdkT
AS549 AR MBI, DUIRETARA S, Bk
()24 PR 2V 1 SIS A AR AN ERAE 155 2 AR
AT AT ST AR TE DO,

SEREIR, WA 1 X AS49 PRI A B
A0S M, R EMH R E (median inhibition
concentration, ICso) A (26.724+2.05) umol/L, L&
W5 X A549 GHMIE T [RIREAT 2 RS 1, 3 1Cso
N (36.70+£3.43) pmol/L. 5N BB IREA[ICs
(11.7140.85) pmol/LIAHLL, XF AS549 i e 4
HINE I RE T RIS . HoR AP0 AS49 4iifads
FARFNGINE LSS, FERIT 200 pmol/L ¥RFE T, 4|
BT 50%, FARTEECE S5 KB WA 2.

42 o-BEEEEEHIIGIEMENE
K H PNPG 725170 B 45 8 19 6 MNMUA Wik AT 14

x2 A 1~6 X AS49 R, o-EEFEEHEEN ICs
(xts ,n=3)
Table 2 ICso values of A549 cell and a-glycosidase with

compounds 1—6 (x+s,n=3)

ICso/(umol-L 1)

WA ——

AS549 i i o- 8 % HE T
1 26.7242.05 148.4742.09
2 >200 28.97+1.73
3 >200 11.87+1.18

4 >200 >200

5 36.70+3.43 >200

6 >200 >200
BH X HE 11.714+0.85° 249.55+2.26°

a-JBAA bRl Rk

a-cisplatin  b-acarbose

A o8] ] R B A TS P 5, DARAT R I8 0 BE
XTREZG4,  ELAR B HIHE T S5 B AR AR T
5 AR R AH AT BB T AR aE 12,

SR EIR, RIE 3 MMUEMEA REN
o F A BEEF AN e, BV M VPN 45 S A L
2. WA 11 1Cs1E N (148.47£2.09) pmol/L,
RIS P4 24 A B A T BT R 5 AR 1) 1.68 £, A&
2 1) ICsofE A (28.97+1.73) pumol/L, FHIEMEL
SRRH XS R B Ry b ) 8.61 %, L& 3 ) ICso
BN (11.87+1.18) pwmol/L, UG PE L) JBH i %F
HE BT R BE T 21.02 %
5 g

ARSI F 2 P o3 B 7 A E S e H R
ML RS LA SEBE IR LR AL 7 B8 T 6 A =K
e (1~6), HHWHEY 1 NHWEY, w4
NIFESERE A (LAY 2~6 YN RTL RS LA 5%
AR R AS49 IR R4 BRI SE IS R, LA
Y1 FALEY) 5 X AS49 20 A B A5 50 o O U o
PEo o A7 B RS I E R, AW 1 X
o1 & WE PG — 8 A HlE 1, e SRR
BRI AR 2 TR A 2 CRESRER) A1 3 GREURER)
X} o] 9 WL R B B R AR v M, RE SRR AN
FEURIR AR Z MR N B WSy, KT ZH W
BErEVE R AT N A HRIE . 2RI A 2 BORE PR
MERIAL S T e S x 2 R PR3 K R F s,
RILRER R AR 2 AU R R 2 BRI
FHEREEH LSRN ERBE, RERENM
i PNPG 72555 SR B L AT AE YD 1) o6 %0 B L7 1S
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FHIEVEREAT 1 0% 1%, A BRI B2 1 o

BRI MIREE . A AL — P EHE T

2 M= SR RS . W LOAARRIT RiZ36 Mk

EYIRIFEREZ YR BB RN, Z7E, ASKIIL

B LLBESE RS2 1 ASET =is 28084, FFEMIE 7T

P LB AL B TR G PE A BRI, A

TEERI UG B FIBEREE E  R B57%, Hy

TR L ESR B A — 2D AR I BEE 1 5t
FlBAFR ALY ERARELEF R

SE K
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