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Isolation and idetification of a new aglycone from acid hydrolysis products of
saponin in Centella asiatica
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Abstract: Objective To study the chemical constituents of the acid hydrolysis products, in order to find some new aglycones from the
hydrolysate of the saponin of Centella asiatica. Methods The acid hydrolytic product was separated by repeated silica gel, Sephadex LH-20
chromatography. The cytotoxic activities in vitro of some compounds isolated were evaluated. Their structures isolated were identified by
analysis of their spectral data of NMR, MS, IR, and UV. Results Four aglycones, 2a,3(3,23-trihydroxyurs-6,12-dien-28-oic acid (1), asiatic
acid (2), 6p-hydroxy asiatic acid (3), terminolic acid (4), were isolated from the hydrolysis product. Conclusions Compound 1, named
centella-6-ene, was a new ursane-type aglycone and it showed no cytotoxic activities against the tested cancer cell lines.
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Shimadzu UV-2201 ( H A& 5 EE H R A
#]); Bruker ARX-600 M S HEILIRIL (fE[H
METAFD; TOF-Q Fikix (EEA/E gL
AR AT X4 $07 WoR WA s A GRFE
THARKIE, dEaREREARARD; MIR-253
BRI VKA (HA SANYO A #]); YXQGO1 & )&
RVRKE I QUAHHREETT 88 ) 450 ZYREGAR
E BRI (EH Bio-Rad A #]); BS-124S f %%
B RSP (BEE SR 2 R A A A iR
(300~400 H) Fil 2 @il R (10~40 pm)
BINE BN T HR AR Sephadex
LH-20 y Pharmacia A Hdh; JAZF I CHFIL
RUUEVRBERAF); MTT (£E Sigma A
A]Do BTG o it

REELSE (LS 20120913), TR &
PHEMIFF R ERAT, HREBHKT 50%, SHE
FH KT 10%.
2 HEMNSE

ISR SCHRFRGE [ 75788, S AR T B8 24 200 g
AT/ IS FABETR CBRZEHL, 1325H) 83 g. iR
FEERE (300~400 H) 40E5; AmEE-PAEE (40 0 1.
2001, 1051, 621,421,221, 1:1.0:1) B8
FEVEE, SRR RAAE A~T 37y [A(12g), B(23
g), C(4.6g), D (55g, fractions 21~35), E (3.0 g),
F(75¢g), G(6.7g), H(B5g), 1(92¢g), J(82g) ],
AR E . REELSS, 524 MG,
HAMNHHFHHEENAE 1 (14mg) F12 (80 mg);
G B E3kEY 3 (130 mg) A14 (230 mg).
3 RSN BRI E MR

B MTT i, *afFs8eay 1 i rA
HIR M HL-60. ANt 4afirk A549. Ak
JFRE MR UST S FEAMHIE M M 7210 SEI LMKFE
AP ETIR, SEF SPSS (16.0) it @it AT
58T, ICso (B RPN FE S v 1L
4 EWERE

W 1: Tl R (FED, [o]p+24.4.

(c 0.34, H %), HR-ESI-TOF-MS &/~ #E5r 7 5 T
& m/z 509.323 4 [M+Na]" (HiB1H 509.323 7). 4%
& NMR # # #E W 2 5 XA C30HaeOs
UV AN (nm): 204 (2.14); IR vh (em™): 3 421,
2925,1695, 1454, 1380, 1249, 1 053,

'H-NMR (600 MHz, CsDsN) i, ATLIEF] 6
MHREFES, HF 6090 (BH, d, J = 6.6 Hz) Fl
0.97 (3H, d, J= 6.8 Hz) AL kE A1) 29, 30 £ H
HEEUE T, WHMNEF 4 DMHIEFIE 6 1.06 (3H, s), 1.11
(3H, s), 1.16 (3H, s), 1.26 3H, s). AikFif T~ 4 41
A EINEIES 0 3.80 (1H, d, J = 10.2 Hz); 4.18
(1H, d,J=10.2 Hz); 4.24 (1H, brd, J=12.6 Hz); 4.34
(1H, m); 3 MEEXE EESE S 05.63 (1H, brs):
5.61 (1H, dd, J = 10.5, 2.4 Hz); 6.00 (1H, d, J=10.5
Hz), HojG 2 MEAEMHEBERR. ZUEY
BC-NMR (150 MHz, CsDsN) #%2/~ T 30 M1
S5 RIEE T 0179.5 LK 2 MEIRIE 5 0 126.4,
139.7, &AW RS IR BT ToATAEY) . 3
MNEFRIES 6 65.8, 68.6, 77.92 FNFIFTEr I,
1) 20,3B,23- =5 L IR FHIER(E 5. @5
GV 3 (6B-FREET R B ILIRBIE £ X
O, RILER T C-5, 6, 7, 8 R A A 1R kAR
ok, HRMIBRIEEAE k. AR
W, BRTO12 R 13 AL XA, R 1 AN
5 133.8, 126.7 1 sp* 44k 5, 454 HSQC FIAiE,
AIEIEATTN “-CH = CH-” B, Rk, X/ n]
Refiz T B ¥4 C-6 5 C-7 [A]. HMBC i (& 1, & 1D

X_" NOESY

E1 541 8FEER HMBC & NOESY 1%
Fig.1 Key HMBC and NOESY correlations of compound 1
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#1 A4 15 'H-.NMR 1 BC-NMR #iF
Table 1 'H-NMR and *C-NMR spectral data of compound 1

WAL oc Su DEPT HMBC (H—C)
1 45.0 2.20 (m), 1.40 (m) CH: C-2,3
2 68.6 4.34 (m) CH C-1,3
3 77.9424(brd,J=126Hz) CH C-2,4,5,23
4 424 C
5 47.02.70 (m) CH C-6,7,10
6 133.8561(dd,/J=105,24Hz) CH C-5,7,10
7 126.7 6.00 (d, J = 10.5 Hz) CH C-6,8,9,26
8 440 C
9  47.52.18(m) CH C-7,26
10 369 C
11 22.8 1.90 (m), 1.98 (m) CH: C-8,12,13
12 126.4 5.63 (brs) CH C-13,18
13 139.7 C
14 435 C
15 30.2 1.98 (m), 2.01 (m) CH> C-14,27
16  24.4 2.00 (m), 2.18 (m) CH> C-17
17 483 C
18  54.42.63(d,J=11.6 Hz) CH C-12,17,28
19 383 0.98 (m) CH C-30
20 39.0 1.41 (m) CH C-19,29
21 30.6 1.40 (m), 1.45 (m) CH: C-19
22 36.7 1.92 (m), 1.95 (m) CH: C-20
23 65.83.80 (d, J = 10.2 Hz), CH: C-3,4,24
4.18(d,J=10.2Hz)
24 142 1.10 (s) CH; C-3,4,23
25 18.0 1.06 (s) CH; C-5,10
26 17.7 1.16 (s) CH; C-7
27 24.0 1.26 (s) CH; C-13, 14
28 179.5 C
29 20.9 0.90 (d, J= 6.6 Hz) CH; C-19
30 17.3 0.97 (d, J = 6.8 Hz) CH; C-19,20

PR FANEREAROE, UESE T C-6. C-7 Z IV I A7
7£: H-5(02.70) 5 C-6 (6 133.8). C-7 (4 126.7)~ C-10
(636.9); H-6(55.61) 5 C-5(947.0). C-7(5126.7)+
C-10 (9 36.9); H-7 (6 6.00) 5 C-6 (6 133.8). C-8 (6
44.0). C-9 (6 47.5). C-26 (0 17.7); H9 (6 2.18) 5
C-7(5126.7). NOESY (K 1) f&sx H-5 5 H-3. H-9
YIRS, U8 H-5 A1 H-9 ¥7E o fir; Hs-25 5 H-2.

H3-26 ¥, ULHH H-2 7 B 12, MR¥E UL si &
fEtT, B 1 MERSEEN 20,38,23- =5 J5-
6,12- " J#-28-1%, JHMLEY), W AREER-6-M.
HNMR #¥s )8 W& 1.

Ak, BRI EY) 2~4 1] BC-NMR Hdli (8 2)
5o U1, etk A 2 RS, b
B3 N 6B-FEE I HIR, (B 4 4 terminolic acid.

=2 k&M 2~4 i1 13C-NMR (150 MHz, CsDsN) #18

Table 2 BC-NMR (150 MHz, CsDsN) spectral data of
compounds 2—4
b i
3 4
1 48.0 48.3 46.3
2 68.8 68.7 68.7
3 77.9 78.0 78.0
4 42.4 44.2 44.2
5 48.1 48.3 48.3
6 18.0 67.2 67.2
7 33.1 39.1 39.2
8 40.4 39.2 40.9
9 48.0 483 48.9
10 38.0 37.9 37.9
11 24.2 24.6 24.6
12 126.0 125.7 122.9
13 138.3 138.3 143.9
14 43.6 44.2 42.4
15 28.3 28.3 27.9
16 25.8 259 23.4
17 48.2 483 42.7
18 53.4 533 41.7
19 38.0 37.9 46.3
20 39.1 39.2 30.6
21 30.5 30.8 339
22 36.9 37.8 329
23 65.8 65.8 65.8
24 15.0 15.7 15.7
25 17.3 17.2 17.2
26 18.0 18.3 18.3
27 23.8 23.6 23.6
28 179.0 179.6 179.6
29 234 23.8 32.9
30 21.1 21.0 23.7
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