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A new triucallane derivative from Salacia hainanensis Chun et How
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Abstract: Chemical constituents of the roots and stem of Salacia hainanensis Chun et How were isolated
and purified with column chromatography on silica gel, Sephadex LH-20 and preparative HPLC. Their structures
were elucidated based on physicochemical and spectral spectroscopic analysis. Depending on the activities of
anti-a-glucosidase and inhibiting AGEs (advanced glycation end products, AGEs) formation in vitro, nine
compounds were identified as 26, 27-dihydroxy-7, 24-tirucalladien-3-one (1), abruslactone A (2), lupeol (3),
21a, 30-dihydroxy-D: A-friedooleanan-3-one (4), 15a-hydroxyfriedelan-3-one (5), friedelin (6), mangiferin (7),
epicatechin (8) and f-sitosterol (9), separately. Among them, compound 1 is a new compound, and compound
2 was isolated from the Salacia genus for the first time, while, compounds 3, 4, 5, 8 were obtained from this
plant for the first time.
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27-dihydroxy-7,24-tirucalladien-3-one (1), abruslactone
A (2). PG EE (lupeol, 3)+ 21a, 30-dihydroxy-D: A-
friedooleanan-3-one (4). 15a-hydroxyl -friedelan-3-one
(5) AAEHH (friedelin, 6)« T7HTF (mangiferin, 7).
#£ LA E (epicatechin, 8) Al -5 {HE (p-sitosterol,
9). L&Y 1 h—FHEw, waw 2 hHEk
JEFED TR B AR, A3, 4,5, 8 MY
W RO B

HEM 1 AMKR (R, R IRR R Kk
M. Libermann-Burchard SV EH M, HEM K =hkE254k
&%, HR-ESI-MS m/z: 479.349 4 [M+Na]" (calcd. for
479.349 6, C30HasO3Na), £54 Thfk . S0 Hod 4k ) 1t
73 730 C30Hy03. "H NMR (600 MHz, pyridine-ds)
X 4 6 4L EEA(F 5 6: 0.83 (3H, s, H-18), 0.87
(3H, d, J = 6.6 Hz, H-21), 0.92 (3H, s, H-19), 1.00 (3H,
s, H-30), 1.05 (3H, s, H-29), 1.10 (3H, s, H-28); PiZH
HEEMTRI 55 0: 475 (2H, s, H-26), 4.76 (2H, s,
H-27), W/ MEEAS S o: 5.28 (1H, d, J = 3.0 Hz, H-7),
5.97 (1H, dd, J = 7.8, 6.6 Hz, H-24). *C NMR (125
MHz, pyridine-ds) (3 1) 4t 30 MAS 5, 454 DEPT
TR A L TP AN RIS T 0 215.4, 4 DMIRBRAS
50 1183, 146.1, 127.5, 140.8, Wi MEAMRE S
5 58.6, 65.4 Fll 6 A FHALfRAE 555 . M4 HSQC H24it
(AR AT X AL & W) 1) B AH G 1 Bk &5 5 AT
THIE (& D). &1 NMR Edi 5 Sk
ff] (24Z)-27-hydroxy-7, 24-tirucalladien-3-one %4
T AT, BEEXBIET CHz-26 Mk Edit o
21.4 MRS E S 6 58.6, ULHIILAT B R HRAL, b
Ah C-25. 27 W MARY =B AL RS, 1T C-24 P 9-55 K
BN 6] iy P A A B, R UER C-26 Bl R AR
th, e ZWE WL 26, 27-dihydroxy-7, 24-
tirucalladien-3-one. %ff] ROESY #f5%i, Mo A7 444k
FIHEAT T #01E, ROESY i fon (] 1) CH;-19/CH;-29.
CH;-19/CH3-30. CH;-18/H-9. CH;-28/H-5 £{E NOE
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MSE, P PR B & 7 AR, e B STk i
WD A — AR HSCHERIE B AL 51, fvda s 26,
27-dihydroxy-7, 24-tirucalladien-3-one.

Table1 'H NMR and °C NMR data of compound 1 (pyridine-
ds, J in Hz)

No. dc on HMBC (H-C) ROESY
1 38.5 1.38(1H,dd,J=9.6,3.6), C-2,9
1.85 (1H, m)
2 352 2.28(1H,m),2.75(1H,m) C-1,10,3,4
3 2154
4 47.9
5 52.5 1.73 (1H, overlap) C-29,6 H-28
6 24.6 1.98 (2H, m) C-5,10,8
7 1183 5.28(1H,d,J=3.0) C-14
8 146.1
9 48.6  2.27 (1H, overlap) C-1,10 H-18
10 35.2
11 30.0 1.27 (1H, m), 1.30 (1H, m)
12 339 1.58 (1H, overlap) C-13, 14,18
1.75 (1H, overlap)
13 43.8
14 51.6
15 34.3 1.45 (1H, overlap) C-14, 16,9
1.55 (1H, overlap)
16 28.7 1.22(1H,m), 1.89 (1H,m) C-13
17 53.5 1.48(1H,m) C-13,20
18 223 0.83(3H,s) C-12,13,14,17 H-9,20
19 18.5 0.92(3H,s) C-1,5,9,10 H-29, 30
20 36.1 1.43(1H,m) C-13,22 H-18
21 18.7 0.87 (3H,d, J=6.6) C-17,20,22
22 35.7 1.15 (1H, overlap) C-23,24
1.78 (1H, overlap)
23 25.1 2.22(1H, m), 2.42 (1H, m)
24 1275 597(1H,dd,J=78,6.6) C-27
25 140.8
26 58.6 4.75(2H,s) C-27
27 654 4.76 (2H, s) C-24,25,26
28 249 1.10 (3H,s) C-3,4,5 H-5
29 21.6 1.05(H,s) C-3,4,5 H-19

30 27.6 1.00 (3H, s) C-8,13,14,15 H-19

»5_CH,0H

ROESY
Figure 1 The Key correlations in HMBC and ROESY spectra of compound 1
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TRAE T IR BB R 2 KR A E L %
1 SN E

P TLE T IRAR 2R 5.5 kg, I 04 ]
THEE 2 K, BRI 4 h, R EISCEFIFFRE 491 g.
BB FKEAT L I G Gl TE T
R, WO LBEH Sy (98 g) Ak 5,
DAAS [ A4 R L A1) 1D S0 — PR I FE e, 48 HPLC
aitk, LS 1 (5 mg). 3 (20 mg). 4 (147 mg).
6 (6 mg) f1 9 (160 mg), L& ZBERBUYIUTTHE 5
LWRFIVEIR AL A 7 (2.3 @) IE TEE4L5 (100
g) LHERAT 7y By, DUAS [ L A5 1y S 05— T
VN, JF4 HPLC 2ith, fHE1LAY 2 (5 mg). 5
(4 mg) 18 (67 mg).
2 FEMETE

EY 1 AR (i), B AR IR
I\ Libermann-Burchard & W fH{E. mp 135~138 C,
HR-ESI-MS m/z: 479.349 4 [M+Na]" (calcd. for 479.349 6
C30H403Na). 'H NMR 1 °C NMR ##5 W% 1. %
& H: 2 26, 27-dihydroxy-7, 24-tirucalladien-3-one.

wEM2 AEkmK (&), mp >300 C, & HHE
[T R )M L Libermann-Burchard & W 1k . '"H NMR
(300 MHz, pyridine-ds) 5: 0.80 (3H, s, H-28), 0.90 (3H,
s, H-23), 0.94 (3H, s, H-24), 1.05 (3H, s, H-25), 1.07
(3H, s, H-26), 1.22 (6H, s, H-27, 30), 3.43 (1H, dd, J =
10.8, 4.8 Hz, H-3), 4.14 (1H, d, J = 5.4 Hz, H-22), 5.30
(1H, br s, H-12). "“C NMR (75 MHz, pyridine-ds) o:
42.0 (C-1), 27.6 (C-2), 77.4 (C-3), 38.5 (C-4), 55.2
(C-5), 18.2 (C-6), 32.9 (C-7), 38.8 (C-8), 47.3 (C-9),
36.7 (C-10), 23.2 (C-11), 124.3 (C-12), 140.0 (C-13),
39.7 (C-14), 24.1 (C-15), 25.1 (C-16), 34.9 (C-17), 42.8
(C-18), 33.2 (C-19), 39.0 (C-20), 39.1 (C-21), 82.5
(C-22), 282 (C-23), 15.3 (C-24), 16.0 (C-25), 16.6
(C-26), 23.5 (C-27), 24.3 (C-28), 181.7 (C-29), 20.6

(C-30). LLEHHh 55 SR> R i B A Lo, %E
3 abruslactone A.

WEYW3I HEMAK (IHE), mp 186 C, & HHE/
RS N« Libermann-Burchard 2 W [ 1% . "H NMR
(300 MHz, CDCls) ¢: 0.77 (3H, s, H-24), 0.80 (3H, s,
H-28), 0.84 (3H, s, H-25), 0.96 (3H, s, H-23), 0.98 (3H,
s, H-27), 1.04 (3H, s, H-26), 1.70 (3H, s, H-30), 2.38
(1H, td, J=10.9, 5.3 Hz, H-2), 3.20 (1H, dd, J = 10.9,
5.3 Hz, H-2), 4.58 (1H, d, J = 2.3 Hz, H-30), 4.70 (1H,
d, J = 2.3 Hz, H-30). “C NMR (75 MHz, CDCl;) &:
38.7 (C-1), 27.4 (C-2), 79.0 (C-3), 38.9 (C-4), 55.3
(C-5), 18.3 (C-6), 34.3 (C-7), 40.8 (C-8), 50.4 (C-9),
37.2 (C-10), 21.0 (C-11), 25.1 (C-12), 38.0 (C-13), 42.8
(C-14), 27.4 (C-15), 35.6 (C-16), 43.0 (C-17), 48.3
(C-18), 48.0 (C-19), 151.0 (C-20), 29.8 (C-21), 40.0
(C-22), 28.0 (C-23), 154 (C-24), 16.1 (C-25), 16.0
(C-26), 14.5 (C-27), 18.0 (C-28), 109.3 (C-29), 19.3
(C-30). LA F%d 55 semRUHRas i o — 2, wss e
h 2P e R

e 4 ARk (&), mp 280~282 C,
TR /IR R I .« Libermann-Burchard Jz i BH P .
"H NMR (300 MHz, pyridine-ds) d: 0.67 (3H, s, H-24),
0.76 (3H, s, H-25), 0.82 (3H, s, H-26), 0.95 (3H, d, J =
6.7 Hz, H-23), 1.22 (3H, s, H-27), 1.29 (3H, s, H-28),
1.45 (3H, s, H-29), 3.76 (1H, d, J = 10.0 Hz, H-30),
3.98 (1H, d, J = 10.0 Hz, H-30), 4.76 (1H, dd, J =12.2,
4.4 Hz, H-21). "*C NMR (75 MHz, pyridine-ds) J: 22.5
(C-1), 41.2 (C-2), 211.9 (C-3), 58.0 (C-4), 42.0 (C-5),
18.5 (C-6), 33.5 (C-7), 51.4 (C-8), 37.6 (C-9), 59.3
(C-10), 35.4 (C-11), 30.3 (C-12), 39.4 (C-13), 39.2
(C-14), 30.3 (C-15), 36.9 (C-16), 30.0 (C-17), 44.7
(C-18), 41.6 (C-19), 40.0 (C-20), 69.1 (C-21), 47.0
(C-22), 7.3 (C-23), 14.7 (C-24), 18.4 (C-25), 17.3
(C-26), 19.5 (C-27), 32.7 (C-28), 21.8 (C-29), 71.9
(C-30). ZAAEY 5 SCHRHRIE Y 210, 30-dihydroxy-
D: A-friedooleanan-3-one ) Y61 =8 daAH— 2, %
H4 21a, 30-dihydroxy-D: A-friedooleanan-3-one.

wE® 5 Atk AK &EA-HEF) mp 273 C,
"H NMR (600 MHz, CDCl;) : 0.73 (3H, s, H-24), 0.88
(3H, d, J = 6.6 Hz, H-23), 0.89 (3H, s, H-25), 0.95 (3H,
s, H-30), 0.99 (3H, s, H-27), 1.02 (3H, s, H-29), 1.07
(3H, s, H-26), 1.28 (3H, s, H-28), 3.74 (1H, d, J = 7.8
Hz, H-15). "*C NMR (125 MHz, CDCl;) d: 22.3 (C-1),
41.5 (C-2), 213.1 (C-3), 58.2 (C-4), 42.0 (C-5), 41.3
(C-6), 20.0 (C-7), 53.4 (C-8), 37.8 (C-9), 59.4 (C-10),
35.6 (C-11), 31.2 (C-12), 40.6 (C-13), 44.1 (C-14), 74.6
(C-15), 48.4 (C-16), 30.2 (C-17), 41.6 (C-18), 35.6



+ 1126 ¢ 227244 Acta Pharmaceutica Sinica 2009, 44 (10): 1123-1126

(C-19), 28.1 (C-20), 31.9 (C-21), 38.8 (C-22), 6.8
(C-23), 145 (C-24), 18.0 (C-25), 14.1 (C-26), 18.7
(C-27), 32.6 (C-28), 31.0 (C-29), 35.6 (C-30). ZfiLAr
W5 SCERVRIE IR 15a-hydroxyfriedelan-3-one [ 1
SRR — 3, %l 15a-hydroxyfriedelan-3-one.

a6 HOEHIRES S (HEE), mp 266~268 C,
T LSRR 1 I Y. P 4, Libermann-Burchard J 3 BH
YE. 'HNMR (300 MHz, CDCly) 6: 0.73 (3H, s, H-24),
0.87 (3H, s, H-25), 0.89 (3H, d, J = 6.5 Hz, H-23), 0.95
(3H, s, H-26), 1.00 (3H, s, H-27), 1.01 (3H, s, H-29),
1.05 (3H, s, H-30), 1.18 (3H, s, H-28). "*C NMR (125
MHz, CDCLy) 8: 22.3 (C-1), 41.5 (C-2), 213.3 (C-3),
58.2 (C-4), 422 (C-5), 41.3 (C-6), 18.2 (C-7), 53.1

(C-8), 37.5 (C-9), 59.5 (C-10), 35.6 (C-11), 30.5 (C-12),

39.7 (C-13), 38.3 (C-14), 32.4 (C-15), 36.0 (C-16), 30.0
(C-17), 42.8 (C-18), 35.3 (C-19), 28.2 (C-20), 32.8
(C-21), 39.3 (C-22), 6.8 (C-23), 14.7 (C-24), 17.9
(C-25), 20.3 (C-26), 18.7 (C-27), 32.1 (C-28), 35.0
(C-29), 31.8 (C-30). Ik $dhs 15 SCHR M I (1 A Fe 1l
()T 2 B AR — 3, S O AR

wEMm 7 BEOHIRG S (W CEE), mp 267~
269 C, FeCl; Jx W 5 PHTE. "H NMR (300 MHz,
DMSO-dg) 6: 6.36 (1H, s, H-5), 6.81 (1H, s, H-4), 7.34
(1H, s, H-8), 13.8 (1H, s, H-1). '*C NMR (125 MHz,
DMSO-dg) 6: 161.8 (C-1), 107.7 (C-2), 163.8 (C-3),
93.3 (C-4), 102.5 (C-5), 154.9 (C-6), 144.7 (C-7), 107.7
(C-8), 179.0 (C-9), 156.2 (C-10), 111.3 (C-11), 101.3
(C-12), 151.1 (C-13), 73.2 (C-1"), 70.7 (C-2"), 79.1
(C-3"), 70.3 (C-4"), 81.6 (C-5"), 61.6 (C-6"). FiR¥d
55 SRR 2 AR I e i 2 F A — 8, e
IR &

WEM8 RLLELdh (FEE), FeCls W 5
FA4E . mp 238~239 °C . EI-MS m/z: 290 [M]". '"H NMR
(300 MHz, DMSO-d;) 0: 2.48 (1H, dd, J = 16.0, 2.5 Hz,
H-4b), 2.67 (1H, dd, J = 16.0, 4.5 Hz, H-4a), 3.80 (1H,
brd, J=3.5 Hz, H-3), 4.72 (1H, br s, H-2), 5.70 (1H, d,
J=2.0 Hz, H-6), 5.87 (1H, d, J = 2.0 Hz, H-8), 6.65 (2H,
m, H-5', 6), 6.71 (1H, br s, H-2'), 8.70 (OH-3"), 8.78
(OH-4"), 8.88 (OH-7), 9.09 (OH-5). “C NMR (125
MHz, DMSO-d) J: 78.0 (C-2), 64.9 (C-3), 28.1 (C-4),

155.7 (C-5), 95.0 (C-6), 156.5 (C-7), 94.0 (C-8), 156.2
(C-9), 98.4 (C-10), 130.6 (C-1"), 114.7 (C-2'), 144.4
(C-3"), 144.5 (C-4"), 117.9 (C-5"), 114.8 (C-6"). 53
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&Y 9 HALMEY B A — B, &5 B-
7 S BERRUE S AL 2 A, 7 =R R RS )2
AT —8, W%l g4 (S e

References

[1] State Chinese Medicine Administration Bureau. Chinese
Materia Medica ("' % A %) [M].

Science Press, 1999: 219.

Shanghai: Shanghai

2] Kim HJ, Choi EH, Lee IS. Two lanostane triterpenoids from
Abies koreana [J]. Phytochemistry, 2004, 65: 2545-2549.

[3] Chang HM, Chiang TC, Mark TCW. Isolation and structure
elucidation of abruslactone A: a new oleanene-type triterpene
from the roots and vines of Abrus precatorius L [J]. J Chem
Soc, Chem Commun, 1982, 1197—-1198.

[4] Duan HQ, Takaishi Y, Momota H, et al. Immunosuppressive
terpenoids from extracts of Tripterygium wilfordii [J].
Tetrahedron, 2001, 57: 8413—-8424.

[5] Ahmad VU, Bano S, Mohammad FV. Nepehinol — a new
triterpene from Nepeta hindostana [J]. Planta Med, 1985,
521-523.

[6] Kumar V, Wijerstne DBT, Abeygunawardena C. 2la, 30-

dihydroxy-D: A-friedooleanan-3-one from Salacia reticulata

var. f-diandra stem bark [J]. Phytochemistry, 1990, 29: 333—
335.

[7] Hisham A, Kumar GJ, Fujimoto Y, et al. Salacianone
and salacianol, two triterpenes from Salacia Beddomei [J].
Phytochemistry, 1995, 40: 1227-1231.

[8] Mahato SB, Kundu AP. 'C NMR spectra of pentacyclic
triterpenoids-a compilation and some salient features [J].
Phytochemistry, 1994, 37: 1517.

[9] Fujita M, Inoue T. Studies on the constituents of [ris

florentina L. II. c-glucosides of xanthones and flavones from

the leaves [J].
[10] Ren HC, Wan DR, Zou ZM. Studies on chemical constituents

Chem pharm Bull, 1982, 30: 2342-2348.

from roots of Polygonum amplexicaule [J]. China J Chin Mater

Med (7 [ HF 245 24&5), 2009, 34: 183—-185.



