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A new friedelane-type triterpene from Salacia cochinchinensis
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Abstract: Objective To study the chemical constituents of Salacia cochinchinensis. Methods The isolates were obtained by silica
gel, Sephadex LH-20, MCI column chromatography, as well as prep-HPLC methods. Their structures were indentified on the basis of
NMR, MS analyses. Results Eight compounds were isolated from 90% ethanol extract of S. cochinchinensis. The structures were
identified as 28-hydroxyl salaspermic acid (1), pachysandiol A (2), pristimeronol (3), 28-hydroxy-friedelan-3-one-29-oic acid (4),
kaempferol-3-O-a-L-rthamnoside (5), 6,7-dimethoxy-4-hydroxyl-1-naphthoic acid (6), grasshopper ketone (7), 3.4,5-trimethoxyl
benzoic acid methyl ester (8). Conclusion Compound 1 is a new friedelane-type triterpenoid. Compounds 2—8 were isolated from
the Salacia genus for the first time.
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Fig.1 Structures of compounds 1—8
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Table 1 'H- and *C-NMR (400/100 MHz, CsDsN) data of compound 1

il :
dc Ou
1 20.9 (CH,) 1.52~1.54 (1H, m), 1.81~1.84 (1H, m)
2 39.5 (CHp) 1.89~1.98 (1H, m), 2.20 (1H, dd, J= 5.2, 11.6 Hz)
3 106.4 (C) —
4 54.3 (CH) 1.50 (1H, d, J= 6.8 Hz)
5 47.5(C) —
6 34.4 (CHp) 1.35~1.38 (1H, overlapped), 1.66~1.67 (1H, m)
7 20.0 (CHp) 1.35~1.38 (1H, overlapped), 0.96~1.00 (1H, m)
8 50.5 (CH) 1.26~1.30 (1H, m)
9 38.1 (C) —
10 57.7 (CH) 1.13~1.16 (1H, m)
11 35.2 (CHp) 1.22~1.26 (1H, m), 1.32~1.35 (1H, overlapped)
12 29.8 (CHy) 1.72~1.78 (2H, m)
13 39.8 (C) —
14 39.6 (C) —
15 29.6 (CH,) 1.26~1.30 (1H, overlapped), 1.40 (1H, overlapped)
16 31.8 (CHp) 1.51~1.54 (1H, m), 2.40~2.50 (1H, m)
17 35.8(C) —
18 40.6 (CH) 1.85~1.87 (1H, m)
19 30.6 (CHp) 1.63 (1H, m), 1.73 (1H, m)
20 41.1(C) —
21 31.4 (CHp) 1.68~1.74 (1H, m), 2.81 (1H, brd, J = 15.3 Hz)
22 32.5(CH,) 1.76~1.80 (1H, overlapped), 2.42~2.44 (1H, m)
23 8.9 (CH;) 1.20 (3H, d, J= 7.0 Hz)
24 73.4 (CHp) 3.71 (1H, d, /= 8.0 Hz), 4.24 (1H, d, /= 8.0 Hz)
25 17.3 (CH;) 0.92 (3H, s)
26 16.3 (CH3) 1.01 (3H, s)
27 19.0 (CHa) 1.40 (3H, s)
28 69.8 (CHp) 3.87 (1H, d, /=10.5 Hz), 3.91 (1H, d, /= 10.6 Hz)
29 181.8 (C) —
30 33.2 (CH;) 1.40 (3H, s)
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& 2. BtERMA. ESI-MS m/z: 467
[M+Na]". 'H-NMR (400 MHz, CsDsN) 6: 4.14 (1H,
m, H-2), 3.60 (1H, m, H-3), 0.98 (3H, d, J = 7.0 Hz,
H-23), 1.21 (3H, s, H-28), 1.09 (3H, s, H-26), 0.96,
0.96, 0.93, 0.90, 0.87 (% 3H, s, -CH;); "*C-NMR (100
MHz, CsDsN) d: 24.1 (C-1), 71.8 (C-2), 77.0 (C-3),
43.8 (C-4), 38.0 (C-5), 41.7 (C-6), 18.7 (C-7), 54.0
(C-8), 372 (C-9), 52.7 (C-10), 36.1 (C-11), 30.5
(C-12), 40.1 (C-13), 38.8 (C-14), 32.7 (C-15), 36.1
(C-16), 30.3 (C-17), 43.2 (C-18), 35.7 (C-19), 28.7
(C-20), 33.4 (C-21), 39.0 (C-22), 11.5 (C-23), 16.1
(C-24), 18.0 (C-25), 18.8 (C-26), 20.5 (C-27), 32.6
(C-28), 35.4 (C-29), 32.4 (C-30). LA_EGiE%E 5 ik
HIBEIEA—F, Wb a 2 A pachysandiol A

tEY 3: AL EEM K. ESI-MS m/z: 479
[M+Na]"; '"H-NMR (400 MHz, CsDsN) 6: 4.36 (1H,
d, J = 11.6 Hz, H-27a), 430 (1H, d, J = 11.6 Hz,
H-27b), 2.73 (1H, d, J = 12.0 Hz, H-11a), 2.20 (1H, d,
J =12.0 Hz, H-11b), 2.10 (1H, q, J = 6.8 Hz, H-4),
0.94 (3H, d, J = 6.8 Hz, H-23), 1.41, 1.35, 1.07, 0.95,
0.89, 0.66 (% 3H, s, -CHs); “C-NMR (100 MHz,
CsDsN) d: 22.3 (C-1), 41.0 (C-2), 211.2 (C-3), 57.6
(C-4), 41.9 (C-5), 40.6 (C-6), 18.6 (C-7), 53.8 (C-8),
434 (C-9), 59.0 (C-10), 55.8 (C-11), 211.0 (C-12),
61.9 (C-13), 43.4 (C-14), 32.8 (C-15), 36.8 (C-16),
30.1 (C-17), 37.3 (C-18), 35.9 (C-19), 28.4 (C-20),
33.0 (C-21), 40.1 (C-22), 7.0 (C-23), 14.3 (C-24), 18.0
(C-25), 22.0 (C-26), 62.2 (C-27), 30.6 (C-28), 35.3
(C-29), 31.6 (C-30). LIRS 5 SolfRkid —8,
WA 3 N pristimeronol .

e 4. AETERMAK. ESI-MS m/z: 495
[M+Na]"; ESI-MS m/z: 471 [M—H] . '"H-NMR (400

'H-'H COSY

MHz, CsDsN) d: 3.93 (1H, d, J = 10.4 Hz, H-28a),
3.89 (1H, d, J = 10.4 Hz, H-28b), 2.12 (1H, q, J = 6.8
Hz, H-4), 0.93 3H, d, J = 6.7 Hz, H-23), 1.43 3H, s,
H-30), 1.42 (3H, s, H-27), 1.04 (3H, s, H-26), 0.79
(3H, s, H-25), 0.65 (3H, s, H-24); "“C-NMR (100
MHz, CsDsN) d: 22.3 (C-1), 42.0 (C-2), 212.3 (C-3),
58.3 (C-4), 41.4 (C-5), 41.6 (C-6), 18.9 (C-7), 50.9
(C-8), 38.0 (C-9), 59.7 (C-10), 35.9 (C-11), 30.2
(C-12), 40.0 (C-13), 39.9 (C-14), 29.5 (C-15), 31.8
(C-16), 36.2 (C-17), 40.7 (C-18), 30.7 (C-19), 41.2
(C-20), 31.5 (C-21), 32.6 (C-22), 7.8 (C-23), 15.1
(C-24), 19.0 (C-25), 16.2 (C-26), 19.1 (C-27), 69.8
(C-28), 181.6 (C-29), 33.5 (C-30). iR it # i 5 C
WA R B — 3P, Sk & Y 4 N 28-hydroxy-
friedelan-3-one-29-oic acid.

WEW 5. WETLEMA. ESI-MS m/z: 431
[M—H] . 'H-NMR (400 MHz, CD;0D) 6: 7.25 (2H,
d, J=8.2 Hz, H-2', 6), 6.74 (2H, d, J = 8.2 Hz, H-3',
5%, 6.37 (1H, d, J = 2.0 Hz, H-8), 5.85 (1H, d, J= 2.0
Hz, H-6), 5.38 (1H, brs, rtha-H-1"), 0.93 (3H, d, J =
6.0 Hz, rha-H-6"); *C-NMR (100 MHz, CD;0D) §:
147.5 (C-2), 136.2 (C-3), 178.6 (C-4), 161.2 (C-5),
99.8 (C-6), 162.1 (C-7), 94.8 (C-8), 158.5 (C-9), 105.9
(C-10), 122.6 (C-1"), 131.9 (C-1, 6), 116.5 (C-3', 5"),
159.3 (C-4'), 101.6 (C-1"), 71.0 (C-2"), 71.8 (C-3"),
72.1 (C-4"), 70.9 (C-5"), 17.6 (C-6")o iR EIEX I
5B REA 5, %t A 5 L 25 -3-
O-o-L-FRAHEE

e e6: HOITLEMA. ESI-MS m/z: 271
[M~+Na]". 'H-NMR (400 MHz, CD;0D) 6: 7.53 (1H,
m, H-2), 7.32 (1H, s, H-5), 7.30 (1H, s, H-8), 6.81
(1H, d, J = 5.8 Hz, H-3), 3.87 (3H, s, 6-OCH3), 3.86
(3H, s, 7-OCH3); "*C-NMR (100 MHz, CD;0OD) 6:
142.1 (C-1), 125.7 (C-2), 116.2 (C-3), 153.1 (C-4),
123.5 (C-4a), 108.7 (C-5), 149.3 (C-6), 149.1 (C-7),
1142 (C-8), 122.5 (C-8a), 170.5 (COOH), 57.2
(6-OCHs), 56.8 (7-OCH3). iR Yo i %4 15 SR i
— 5P, % E= &Y 6 N 6,7-dimethoxy-4-hydroxyl-
1-naphthoic acid.

W& 7: R ETEE TR K « ESI-MS m/z: 223
[M—H] . 'H-NMR (400 MHz, CD;0D) &: 5.83 (1H,
s, H-8), 421 (1H, m, H-3), 2.19 (3H, s, H-10), 1.36
(3H, s, H-13), 1.34 (3H, s, H-12), 1.15 (3H, s, H-11);
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BC-NMR (100 MHz, CD;OD) &: 37.1 (C-1), 49.9
(C-2), 64.5 (C-3), 49.7 (C-4), 72.5 (C-5), 119.8 (C-6),
211.6 (C-7), 101.0 (C-8), 201.0 (C-9), 26.5 (C-10),
29.4 (C-11), 32.5 (C-12), 30.7 (C-13). iR Mit%ds
5 RGBS A — OO, M A T A

WEW) 8: IR TCE e K - ESI-MS m/z: 249

[M+Na]". "H-NMR (400 MHz, CDCl3) 6: 7.26 (2H,
s, H-2, 6), 3.91 (9H, s, 3X-OCH3), 3.49 (3H, s,
COOCH;); "*C-NMR (100 MHz, CDCLy) &: 125.3
(C-1), 107.0 (C-2), 153.1 (C-3), 142.4 (C-4), 153.1
(C-5), 107.0 (C-6), 166.9 (C-7), 52.4 (-COOCHj3),
56.4 (3, 5-OCHj3), 61.1 (4-OCH;). i i#iE 5
BRIRE AR — 2P, MRS 8 N 3,4,5-=HIA
FOR R H G

SE

(1]

(2]

(8]

(9]

hEBEER T EAEY) SRR . PEEE M)
bR Bl A, 1981

Tezuka Y, Kikuchi T, Dhanabalasingham B, et al.
Salacenonal: A novel nortriterpenoid aldehyde of
biogenetic significance from Salacia reticulate [J]. Nat
Prod Lett, 1993, 3(4): 273-276.

Setzer W N, Holland M T, Bozeman C A, et al. Isolation
and frontier molecular orbital investigation of bioactive
quinone-methide triterpenoids from the bark of Salacia
petenensis [J]. Planta Med, 2001, 67(1): 65-69.

Duarte L P, Figueiredo R C, Sousa G F, et al. Chemical
constituents of Salacia elliptica (Celastraceae) [J]. Quim
Nova, 2010, 33(4): 900-903.

Agius B R, Vogler B, Stokes S L, et al. Inhibition of
cruzain by triterpenoids isolated from a Salacia species
from Monteverde, Costa Rica [J]. Nat Prod Commun,
2007, 2(11): 1083-1084.

Gunatilaka A A L, Dhanabalasingham B, Karunaratne V,
et al. Structure of a D: A-friedo-oleanane triterpenoid
from Salacia reticulata and revision of the structures of
kokoonol and kokzeylanol series of triterpenoids [J].
Tetrahedron, 1993, 49(45): 10397-10404.

HE AW = 1/ A L) AW = A KR 90 %
WAL (7). R EBLAR H 252, 2009, 26(11): 916-918.
FRIELL, 222N, LR, 55, Wr 1z eh — AN
HZLGR =0 EY D] 255531, 2009, 44(10):
1123-1126.

Zhang Y, Nakamura S, Wang T, et al. The absolute
stereostructures of three rare D: B-friedobaccharane
skeleton triterpenes from the leaves of Salacia chinensis
[1]. Tetrahedron, 2008, 64(30/31): 7347-7352.

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(21]

Gao H Y, Guo Z H, Cheng P, ef al. New triterpenes from
Salacia hainanensis Chun et How with o-glucosidase
inhibitory activity [J]. J Asian Nat Prod Res, 2010,
12(10): 834-842.

Kishi A, Morikawa T, Matsuda H, ef al. Structures of new
friedelane-and  norfriedelane-type  triterpenes  and
polyacylated eudesmane-type sesquiterpene from Salacia
chinensis LINN. (S. prinoides DC. , Hippocrateaceae) and
radical scavenging activities of principal constituents [J].
Chem Pharm Bull, 2003, 51(9): 1051-1055.

Hisham A, Kumar G J, Fujimoto Y, ef al. Salacianone and
salacianol, two triterpenes from Salacia beddomei [J].
Phytochemistry, 1995, 40(4): 1227-1231.
Subhadhirasakul S, Keawpradub N, Promwong C, et al.
Free radical scavenging and cytoprotective activity of
Salacia euphlebia Merr [J]. Nat Prod Commun, 2008,
3(2): 211-214.

Morikawa T, Kishi A, Pongpiriyadacha Y, et al. Structures
of new friedelane-type triterpenes and eudesmane-type
inhibitors from
Salacia chinensis [J]. J Nat Prod, 2003, 66(9): 1191-1196.

Dhanabalasingham B, Karunaratne V, Tezuka Y, et al.

sesquiterpene and aldose reductase

Biogenetically important quinonemethides and other
triterpenoid  constituents
Phytochemistry, 1996, 42(5): 1377-1385.

Hisham A, G, Fujimoto Y, et al
1B,15a-Dihydroxyfriedelan-3-one, a

of Salacia reticulate [J].

Jayakumar
triterpene  from
Salacia beddomei [J). Phytochemistry, 1996, 43(4): 843-845.
Kumar V, Wijeratne D B T, Abeygunawardena C, et al.
210,30-dihydroxy-D: A-friedooleanan-3-one from Salacia
reticulata var. B-Diandra stem bark [J]. Phytochemistry,
1990, 29(1): 333-335.

Matsuda H, Murakami T, Yashiro K, et al. Antidiabetic
principles of natural medicines. Part 4. Aldose reductase
and a-glucosidase inhibitors from the roots of Salacia
oblonga Wall.
friedelane-type triterpene, kotalagenin 16 acetate [J].
Chem Pharm Bull, 1999, 47(12): 1725-1729.

Zhang Y, Nakamura S, Pongpiriyadacha Y, et al. Absolute

(Celastraceae): Structure of A new

structures of new  megastigmane  glycosides,
foliasalaciosides E1, E2, E3, F, G, H, and I from the
leaves of Salacia chinensis [J]. Chem Pharm Bull, 2008,
56(4): 547-553.

Nakamura S, Zhang Y, Wang T, et al. New phenolic
glycosides from the leaves of Salacia chinensis [J].
Heterocycles, 2008, 75(6): 1435-1446.

Yoshikawa M, Xu F M, Nakamura S, et al. Salaprinol and

ponkoranol with thiosugar sulfonium sulfate structure



¢ £ % Chinese Traditional and Herbal Drugs

503 S 18H) 20194E9 A « 4271 ¢

[22]

(23]

from Salacia prinoides and a-glucosidase inhibitory
activity of ponkoranol and kotalanol desulfate [J].
Heterocycles, 2008, 75(6): 1397-1405.

KSR, JUEME, TR, S5 MR IR T R
FR IR 3 AT R B L o R A S £
[7]. MZE2ERb 22243k, 2019, 40(3): 456-461.

Ngassapa O, Soejarto D D, Pezzuto J M, et al.
Quinone-methide triterpenes ans salaspermic acid from
Kokoona ochracea [J]. J Nat Prod, 1994, 57(1): 1-8.
Bk, RER, 5FEW, & IR =# it
7 [J]. HEEZG, 2000, 31(10): 729-730.

Moiteiro C, Justino F, Tavares R, et al. Synthetic
secofriedelane and friedelane derivatives as inhibitors of
human lymphocyte proliferation and growth of human cancer
cell lines in vitro [J). J Nat Prod, 2001, 64(10): 1273-1277.
Rao R B, Sukumar E, Kundo A B, ef al. A triterpenoid

from Pristimera grahimii [J]. Phytochemistry, 1990,

(27]

(30]

29(6): 2027-2029.

Sun CR, HuHJ, Xu R S, et al. A new friedelane type
triterpene from FEuonymus hederaceus [J].
2009, 14(7): 2650-2655.

Yang H, Gu Q Y, Xu Y, ef al. Comparative study on two

Molecules,

antioxidant flavanol-3-O-a-Lrhamnosides in the leaves of
Toona sinensis (Chinese Toon) from different production
sites by HPLC-UV [J]. J Liq Chromatogr Relat Technol,
2015, 38(6): 687-691.

Zhang Y W, Sun W X, Li X, et al. Two new compounds
from Helichrysum arenarium (L.) [J]. J Asian Nat Prod
Res, 2009, 11(4): 289-293.

Kuang H, Yang B, Xia Y, ef al. Chemical constituents
from the flower of Datura metel L [J]. Arch Pharm Res,
2008, 31(9): 1094-1097.

BRARM, TLT 2R, MLIREE, 5. LB IEMAL 2 Bt
7 [J]. HHELZY, 2015, 46(9): 1277-1282.



