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A new friedelane triterpenoid from Salacia polysperma
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Abstract: Objective To investigate the chemical constituents of branches and leaves of Salacia polysperma. Methods The
compounds were isolated and purified by positive and negative phase silica gel column chromatography, MCI, Sephadex LH-20
column chromatography and semi-preparative high performance liquid chromatography. Their structures were identified by 1D, 2D
NMR, MS and IR spectra and physicochemical properties. The inhibitory effect of these compounds on o-glucosidase was
determined by spectrophotography. Results A total of seven compounds were isolated from the petroleum ether extract part of 90%
EtOH extract of branches and leaves of S. polysperma. Their structures were identified as 3a,27,28-trihydroxy friedelane (1),
kokoonol (2), 28-hydroxyfriedelan-3-one-29-oic acid (3), maytenfolone (4), regelindiol B (5), a-amyrin (6), and clerosterol (7).
Compound 3 exhibited moderate a-glucosidase inhibitory activity with a median inhibition concentration (ICso) value of 15.1
pumol/L. Compounds 1, 2 and 4 showed slight a-glucosidase inhibitory activities with ICso values of 57.8, 39.4, and 27.6 pumol/L,
respectively. The other compounds displayed none inhibitory activity even in a high concentration of 100 umol/L. Conclusion
Compound 1, named polysterol, was a new friedelane type triterpenoid and all compounds were isolated from this medicinal plant for
the first time. Compound 3 showed moderate a-glucosidase inhibitory activity.
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HJE W& Salacia L. ¥ ¥ N # T ik Fl
(Hippocrateaceae) % EHEARB/NFEA . ZEHEY)
HRETHRIEZA 200 R0, FEHAMTRE. B,
W R, BEEREIHFHX. REZNH 10
R, TTEAATTRS T . s RS,
M iZE Y 2 BAA W& W PRG0S, AR5
HITRE T RH) KT ZJE b 52 5 B I i
PEBTFEE-S1, IR I T2 e A B8 A&
salaciacochinoside AMEAGTHUTF I o] %) EF BT
H1EH. ZF)Z® S. polysperma Hu FE 34T
VRN, H AT K T2 B &
VSR GE . AT TRA RN R T 202

Tk 90% L& Uy S 0 A US43 H A 27 o3 ATt
F, 9T W2 A A 1oy S AR
T 050 A T A RS 7 B 4K 2 B 23 R AT T AT
o NSRRI 7 MeEY (B D, Ky
AT, GG SCERELE, KiZ 7 MEEY e N
30,27,28- = ¥ H K ¥ ft  ( 30,27,28-trihydroxy
friedelane, 1) kokoonol (2). 28-hydroxyfriedelan-
3-one-29-oic acid (3). maytenfolone (4). HEE[E
fig 2, (regelindiol B, 5). o-FM F & (a-amyrin, 6).
IR S BE Cclerosterol, 7). HAHED 1 8 1 N8
ARG =05, ma N LZERE. ARG
VI E MR FE ) 5 B AT 2.
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1 k&t 1~7 sl

Fig.1 Structures of compounds 1—7

1 {XEBEMH

Agilent 6030 Q-TOF 2 i it (3E[H Agilent 2
7] ); Bruker AM-600/400 A% i 4R A (3ii -+ Bruker
AN FEEERE (100~200. 200~300 H ).
JAEIERERS GFass (FEEFMTAHRAFD; MCI
(HA=ZZ4 1), Sephadex LH-20 (Pharmacia 2
F]D. Aglilent 1260 il % ¥UAH (i A (3 E 24
BHE A7), DAD £ill#%. Shimadza shim-pack GIS
ik (HARREARD; Cis OISR (5B
FLATF]D ;s TR SR AN A A € 1 Al R i ([ BR
AT FIGERS IS Al K, HAREGRN Tolkai — ik
HARN . o-HEPETEE (T SLEMBHA IR
NE]D; BRI BE (acarbose, i & 433N 99%, Sigma
/NCIDRE

ZFHERET 2019 4F 9 H RETFEXR

ghy, 20 e E R 2 B T 0L 4N A A A [l A I e 2%
THRM%E €N S polysperma Hu WIE M, #rAK
(YMU-2019027) {RfF T = Fd R 24 K E REEZ
Bt
2 BSOS

A2 TUZE e 13.2 kg, #ivfE H
8 FEE 1) 90% LEEHEAN 3 IR (R IR 24 h)o
HFF 3 RO AGH S B AR, 158 1.7 kg BB
HIRERETEERKT, WK A MEE &5
IETREZERL, 15200 MEEE IR 232 g S
RE 180 g, IETHEBEE 120 go A1 HEEHS 7 H
100~200 HEEE 600 g FEREHATA (R, fhE-
B2 (100 : 0+ 98 : 2. 95:5, 90 : 10 80 :
20, 70 : 30, 60 : 40) BHFEBEML, 4 TLC fill& I
RS, 38 6 NMH5 (Fr.1~6).
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B Fr. 4 343 HORESL (10 @), PL MCI A (i it
o, FEE-K (60 40—100 @ 0) FBREZPRME, 153 4
MRy (Fr. 4.1~44). Fr.4.1 (1.7 g) SrERH A
W CRMBE-BE R 20 98 & 2—70 & 30) BHATHERE VL
By B8] 3 MRy (Fr. 4.1.1~4.1.3), M Fr.
4.1.1 SaEAE ek CamBE-PIER 90 1 10) 735515
FMLAYT (135 mg), Fr. 4.1.2 %4 Sephadex LH-20
(FfE- &0 10D, F#t— PR EE Chil
fik-TA i 80 © 200 1345 4 (37 mg). Fr.4.2 (0.9
g) ZFRERAEENE CHmEE-BEER B8 90 @ 10—80 :
20) 155 2 ANf s> (Fr.4.2.1~4.2.2), A1 Fr. 422
2 A Crs FEETE CHEE-/K 85 1 15) 4r Balifb 31k
&2 (28 mg) A6 (19 mg). Fr. 43 (2.1 g) &
FERAE IS CHIMEE-BER 485 90 © 10—60 : 40)
BERE 155 4 MRy (Fr. 43.1~43.4), Fr. 432
2244 HPLC 234t (FEE-/K 83 @ 17) 153
& 3 (1k=20.5 min, 21 mg) F1 5 (;r=24.1 min,
16 mg). Fr. 4.3.3 SRERAE A (FUH-HEE 95 5)
REDBEANENED 1 (9.8 mg).
3 ZHEE

a1 BtE AR, H HR-ESI-MS £
m/z 505.390 9 [M+COOH]  (ilHfH 505.389 8,
C31Hs305) 425 H-COOH mé & 7, $EniHsy
TN CaoHs203, AR 5. AW 1 L5

(IR) FIETE 3 428 e Ab2 HH B (IR ISV, $R7R 73
FhAfEREERE. H BC-NMR (150 MHz,
CDCls) W (R 1) 4 30 MR FES, B
6 MR, 5 IRHZE, 13 MR 6 AN,
H e 72.8 (CH) A 1 N EEAMHERIKFHE, dc 66.9
(CHz), 63.4(CHy) A2 MNHAEMERTFE. L&
)1 1) 'H-NMR (600 MHz, CDCl3) % (£ 1) 7E ou
4.04 (1H, d, J = 11.9 Hz), 3.95 (1H, d, J = 11.9 Hz)
Ml 6w 3.73 (1H, d, J=11.0 Hz), 3.52 (1H, d, J = 11.0
Hz) Ab%h H 2 LA 1) 5 480 AH 3% 110 (85 48 I R L ot 1
559, SIS MERN 2 MEATLHERGES o
66.9 (CH), 63.4 (CH)MWI& . [A]I IAFE Jn 1.02 (3H,
s), 0.98 (3H, s), 0.98 (3H, s), 0.89 (3H, s), 0.81 (3H, s)
Abes it 5 AN EUIEFILR 55, on 0.88 GH, d, J =
6.2 Hz) AbZ5th 1 AMXIER B 1155 . DL k4L
A TLZ 0SB 43 B AT B AR S Y =5 B A
L FRGE 18 1 AR =0 S
1 MPESdE S fridelane-30,28,29-triol 1O LU A,

RILHE T A FAFD B SR AR, St a
I C3NEH o MR E. T — D
AW 1 A 2 MEETH EEZALE, WKT
&% 1 (1) 2D NMR MG . & 2 fs, H
HMBC 17175 W5 2] C-18 (5 40.8) 1 oy 4.04
(1H, d, J=11.9 Hz, H-27a), 3.95 (1H, d, J = 11.9 Hz,

#£1 &% 18 H- 1 BC-NMR (600/150 MHz, CDCL3) #4E
Table 1 'H- and 3C-NMR (600/150 MHz, CDCI;3) data of compound 1

/A oc OH /A oc Ou
1 208 (CHy) 1.36~1.40 (m), 1.60~1.63 (m) 16 29.5(CHy) 1.03~1.09 (m), 1.87~1.90 (m)
2 373 (CHy 1.20~1.24 (m), 2.02 (m) 17 37.0(C)
3 72.8(CH) 3.26 (dt, J=4.8, 10.8 Hz) 18 40.8(CH) 1.23~1.30 (m)
4 544(CH) 1.02~1.05 (m) 19 36.9(CHy) 1.20~1.24 (m), 1.73 (m)
5 393(C) 20 29.1(C)
6 429 (CH) 1.03~1.08 (m), 1.80~1.83 (m) 21 33.9(CHy) 127~1.31 (m), 1.36~1.40 (m)
7 192 (CHy) 143 (m) 22 33.1(CH) 1.22~1.24 (m)
8  54.9(CH) 1.40~1.43 (m) 23 10.6(CHy) 0.88 (d, /= 6.2 Hz)
9 381(C) 24 15.1(CHy) 0.81 (s)
10 61.7(CH) 0.98~1.02 (m) 25 19.0 (CHy) 0.89 (s)
11 385 (CHy) 1.26~1.30 (m), 1.44~1.48 (m) 26 22.8(CHy) 1.02 (s)
12 25.1(CHy) 1.12~1.17 (m), 1.95~1.99 (m) 27 634(CH) 3.95(d,J=11.9 Hz), 4.04 (d, /= 11.9 Hz)
13 463(C) 28 66.9 (CHy) 3.52(d,J=11.0Hz),3.73 (d, /= 11.0 Hz)
14 389(C) 29 36.4(CHy) 0.98 (s)
15 332(CH) 1.24~1.30 (m), 1.45~1.48 (m) 30 31.0(CHy) 0.98 (s)
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HMBC H C
IH-'HCOSY  H~—H

E2 &1 #9%5 HMBC 1 COSY #H%
Fig.2 Key HMBC and COSY correlations of compound 1
H-27b) J 8u 3.73 (1H, d, J = 11.0 Hz), 3.52 (1H, d,
J=11.0 Hz) #H%, #7575 2 AEH L5 BiA T
C-27 F1 C-28 £ [AIA 3 HMBC [F)3z FEAH 1 ks
MELE] on 4.04, 3.95 73715 C-12 (6¢ 25.1), C-13 (dc
46.3), C-14 (6c 38.9) #HK,0u 3.73,3.52 4371 5 C-16
(6¢ 29.5), C-17 (dc 37.0), C-22 (dc 33.1) MK, #H—
HAESL T C-27 Fl C-28 A& AL &4 1 1) C-3
RLEA FZFILET HMBC 9 1 oy 3.26 (1H, dt,
J =438, 10.8 Hz, H-3) 5 C-23 (Jc 10.6), C-5 (dc
39.3) #H3%, ALK 'H-'H COSY (& 2) /) H-3/H-2
(S 2.02, 1.20-1.24) 1 H-3/H-4 (on 1.02-1.05) H*13
FFsz. HAth HMBC 1 'H-'H COSY (& 2) A<t

—BHEAY 1 N 3,27,28- =AM e =

N7 BRI EEY) 1 T C-3 AR
AL, WsE T H NOESY AHGHE. Wil 3 frow, H
NOESY i 45 H-3/CH3-23 L% H-3/CH3-24 #f
K, XU H-3 4T B AL CBIRESIH) a 88D, H-3 4T
a PR LSS AR E ORI B & 5 4k ou 3.26 (1H,
dt, J = 4.8, 10.8 Hz) 33ESE. ZRE LA i, &
ZRHNEY) 1 NEMETEN 30,27,28-=FHAKRE
Yt, A ANZKHIZEREE (polysperol), N 1 ANHT
I =ik o

3/H‘ 2‘;“ 125,26
HO

7 Y.
- inror
1 Noesy H W

3 KA1 HIXHE NOESY X
Fig.3 Key NOESY correlations of compound 1

e 2. Al E B AK. ESIMS m/z:
465.371 7 [M~+Na]* (T FHAH 465.370 9, C30Hs002Na ")
'H-NMR (400 MHz, CsDsN) 6: 4.34 (1H, d, J = 11.2
Hz, H-27a), 4.24 (1H, d, J = 11.0 Hz, H-27b), 0.95

(3H, d, J = 6.4 Hz, H-23), 1.41, 1.39, 1.17, 0.98, 0.86,
0.81 (% 3H, s, H-28, 26, 30, 29, 25, 24); '3C-NMR
(100 MHz, CsDsN) 6: 22.8 (C-1), 41.9 (C-2), 212.2
(C-3), 58.3 (C-4), 42.4 (C-5), 41.6 (C-6), 19.0 (C-7),
54.0 (C-8), 37.8 (C-9), 59.8 (C-10), 38.1 (C-11), 24.9
(C-12), 45.9 (C-13), 38.6 (C-14), 32.8 (C-15), 37.0
(C-16), 30.7 (C-17), 43.9 (C-18), 37.2 (C-19), 28.7
(C-20), 33.2 (C-21), 40.6 (C-22), 7.6 (C-23), 15.0
(C-24), 18.5 (C-25), 22.7 (C-26), 62.9 (C-27), 33.1
(C-28), 36.3 (C-29), 31.2 (C-30). iR iitt Fdis 5
Mk IE — 0, %2 1A S YN kokoonol.

&Y 3. A iE B AR, ESIMS m/z
495345 1 [M + Na]* (it & {H 495345 0,
C30H4804Na+)o "H-NMR (400 MHz, CstN) 0:3.93
(1H, d, J = 10.4 Hz, H-28a), 3.89 (1H, m, H-28b),
2.12 (1H, m, H-4), 1.43 (3H, s, H-30), 1.42 (3H, s,
H-27), 1.04 (3H, s, H-26), 0.93 (1H, d, J = 6.7 Hz,
H-23), 0.79 (3H, s, H-25), 0.65 (3H, s, H-24);
BC-NMR (100 MHz, CsDsN) ¢6: 22.7 (C-1), 41.8
(C-2), 212.2 (C-3), 58.2 (C-4), 42.5 (C-5), 41.5 (C-6),
18.8 (C-7), 51.4 (C-8), 38.1 (C-9), 59.6 (C-10), 35.7
(C-11), 30.1 (C-12), 39.8 (C-13), 39.7 (C-14), 29.5
(C-15), 31.8 (C-16), 35.8 (C-17), 40.6 (C-18), 30.6
(C-19), 41.1 (C-20), 31.4 (C-21), 32.5 (C-22), 7.6
(C-23), 15.0 (C-24), 18.9 (C-25), 16.1 (C-26), 19.0
(C-27), 69.8 (C-28), 181.8 (C-29), 33.3 (C-30). ik
P S HHE S ORI E — E02, SE e 3 8
28-hydroxyfriedelan-3-one-29-oic acid.

&Y 4. A6 EMH K. ESIMS m/z
477334 7 [M+ Na]* (it 5 {H 477334 5,
C30H4603Na+)o 1H-NN[R (600 MHZ, CDC13) 52 3.89
(1H, d, J = 10.9 Hz, H-28a), 3.95 (1H, d, J = 11.0 Hz,
H-28b), 2.21 (1H, q, J= 6.3 Hz, H-4), 0.82 (3H, d, J =
6.2 Hz, H-23), 1.17 (3H, s, H-27), 1.01 (3H, s, H-29),
0.88 (3H, s, H-26), 0.81 (3H, s, H-25), 0.69 (3H, s,
H-24); 3C-NMR (150 MHz, CDCl;) ¢: 22.4 (C-1),
41.3 (C-2), 213.0 (C-3), 58.2 (C-4), 42.1 (C-5), 41.2
(C-6), 18.2 (C-7), 50.7 (C-8), 37.8 (C-9), 59.4 (C-10),
34.8 (C-11), 28.5 (C-12), 39.1 (C-13), 38.4 (C-14),
29.1 (C-15), 29.6 (C-16), 34.7 (C-17), 39.4 (C-18),
33.1 (C-19), 33.4 (C-20), 30.2 (C-21), 41.5 (C-22), 7.0
(C-23), 14.8 (C-24), 18.2 (C-25), 16.8 (C-26), 15.3
(C-27), 84.0 (C-28), 180.1 (C-29), 27.8 (C-30). ik
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PR ok HRE — 3, St EY 4 N
maytenfolone.

e 5: sk (E47). ESI-MS m/z:
509.360 7 [M + Na]* C it # i 509.360 7,
C31Hs5004Na"). 'H-NMR (400 MHz, CDCl3) §: 5.22
(1H, brs, H-12), 3.65 (3H, s, OCH3), 3.55 (1H, dd, J =
4.6, 12.1 Hz, H-22), 3.20 (1H, dd, J = 4.2, 10.7 Hz
H-3), 1.23 (3H, s, H-30), 1.13 (3H, s, H-27), 0.97 (6H,
s, H-25, 26), 0.94 (3H, s, H-28), 0.91 (3H, s, H-23),
0.76 (3H, s, H-24); 3C-NMR (100 MHz, CDCl;) &:
38.7 (C-1), 27.4 (C-2), 79.1 (C-3), 39.0 (C-4), 55.3
(C-5), 18.5 (C-6), 32.6 (C-7), 40.1 (C-8), 47.7 (C-9),
37.0 (C-10), 23.7 (C-11), 123.7 (C-12), 143.1 (C-13),
42.9 (C-14), 25.6 (C-15), 19.3 (C-16), 38.5 (C-17),
46.5 (C-18), 42.5 (C-19), 39.0 (C-20), 37.0 (C-21),
75.6 (C-22), 28.3 (C-23), 15.7 (C-24), 15.8 (C-25),
16.9 (C-26), 26.4 (C-27), 24.6 (C-28), 178.5 (C-29),
20.8 (C-30), 52.1 (29-OCH3). iy # s 5 ik
il —0, M AT S NEERER .

ey 6: AT AK. ESIMS m/z:
449376 2 [M + Na]* (it & {H 449375 9,
C30Hs0ONa"). 'H-NMR (600 MHz, CDCl) ¢: 5.10
(1H, brs, H-12), 3.20 (1H, m, H-3), 1.56 (3H, s, H-24),
1.55 (3H, s, H-28), 1.05 (3H, s, H-23), 0.99 (3H, s,
H-27), 0.98 (3H, s, H-26), 0.93 (3H. s, H-25), 0.89
(3H, d, J = 6.5 Hz, H-29), 0.87 (3H, d, J = 6.4 Hz,
H-30); BC-NMR (150 MHz, CDCl;) &: 38.9 (C-1),
27.5 (C-2), 79.3 (C-3), 38.8 (C-4), 55.4 (C-5), 18.6
(C-6), 33.1 (C-7), 40.2 (C-8), 47.9 (C-9), 37.1 (C-10),
23.6 (C-11), 124.6 (C-12), 139.8 (C-13), 42.3 (C-14),
28.3 (C-15), 26.8 (C-16), 34.0 (C-17), 59.2 (C-18),
39.8 (C-19), 40.2 (C-20), 31.5 (C-21), 41.7 (C-22),
28.3 (C-23), 15.8 (C-24), 15.9 (C-25), 17.1 (C-26),
23.5 (C-27), 28.9 (C-28), 17.7 (C-29), 21.6 (C-30). I
R S SRR E — B0, ez A 6
N o-EWIEE

& 7. AETLEMH K. ESI-MS m/z:
435.380 5 [M+Na]" (71 5{H 435.380 2, C29HasONa" )
'H-NMR (400 MHz, CDCl3) é: 5.33 (1H, m, H-6),
470 (1H, s, H-26a), 4.61 (1H, s, H-26b), 3.49 (1H, m,
H-3), 1.53 (3H, s, H-27), 0.98 (3H, s, H-19), 0.64 (3H,
s, H-18), 0.87 3H, d, J = 6.5 Hz, H-21), 0.77 (3H, t,
J = 7.4 Hz, H-29); '3C-NMR (100 MHz, CDCl;) ¢:

37.5 (C-1), 31.8 (C-2), 72.0 (C-3), 42.8 (C-4), 141.0

(C-5), 121.9 (C-6), 32.1 (C-7), 32.0 (C-8), 50.3 (C-9),

36.7 (C-10), 21.3 (C-11), 40.0 (C-12), 42.5 (C-13),

57.0 (C-14), 24.5 (C-15), 28.4 (C-16), 56.2 (C-17),

12.0 (C-18), 19.6 (C-19), 35.7 (C-20), 18.8 (C-21),

33.9 (C-22), 29.6 (C-23), 49.7 (C-24), 147.8 (C-25),

111.6 (C-26), 18.0 (C-27), 26.7 (C-28), 12.3 (C-29).

RS HOE S Sk iRE — 20T, SEE T

N7 S

4 o-BEEEERIIFIEMNE
K FH AT 72 2 A SR A 40 Y i, AR

Wk (ICs0 0.75 pmol/L) NFAYEXTHR, X A Szt

O EAR R ETA A BT T o AR R

HVETER I . S5 R EIR, WA 3 X o & BE

Wt A7 B AR R 1ICs0 12 31 (15.1 £ 1.7 pmol/L,

a1, 2 F 4 WA —EE, A6 om0 &5

B 1Cso 233N (57.843.5). (39.44+29). (27.6+

3.0) pmol/L. HARAYITE 100 pmol/L %L =ik &

AN T o 2R I 4RI

5 e
AHEFINZ R HZ T 90% L BRIV A

THERREHGH 7 B AR BB 2 =k, Hok

P e Y =il 22 B — 8 1Y) o 20 B8 R HIE

F AR B 2 = 1T AE A% R AR B RE Y 2 LA

D%

RBAR FAEFATGEFE TR
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