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Chemical constituents of Sabia fasciculata
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Abstract: Objective To investigate the chemical constituents in the dried leaves of Sabia fasciculata. Methods Column
chromatography such as silica gel, Sephadex LH-20, and preparative HPLC were used to isolate and purify the compounds.
Spectroscopic methods like MS, "H-NMR and “C-NMR, and physical constants were used to elucidate their structures. Results
Fifteen compounds were isolated from 95% ethanol extracts of S. fasciculata, including seven pentacyclic triterpenoids, such as

All, 13(18

methyl-3-0x0-olean-12-ene-28-oate (1), betulin (2), 3-oxo-olean- )-diene (3), oleanolic acid (4), imberic acid (5), pseudo-

ginsenoside RP; (6), and chikusetsusaponin IVa (7); three flavonoids, such as quercetin (8), rutin (9), and mutabiloside (10); three
alkaloids, such as fuseine (11), N-p-feruloyltyramine (12), and N-trans-coumaroyl tyramine (13); two steroids, such as p-sitosterol
(14) and B-daucosterol (15). Conclusion All the compounds are isolated from the plant for the first time. Compounds 1, 5—7, and 10
are isolated from the plants of Sabia Colelbr. for the first time.
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(imberic acid, 5). A ANZ 2 1F RP, (pseudo-
ginsenoside RP;, 6). 777175+ [Va( chikusetsusaponin
IVa, 7); 3 NI 59 Wit 25 (quercetin, 8)
7] (rutin, 9). mutabiloside (10); 3 NEWH:
5-48 BT AR HEB ( fuseine, 11). N-p- Bl 2 Bk % i
( N-p-feruloyltyramine , 12). N-Jz 3\ 7 5 Bt B %
(N-trans-coumaroyl tyramine, 13); 2 M§ARIL A
Y. B-43 85 WE (PB-sitosterol, 14). B-HHE N
(B-daucosterol, 15). Fratb&H3I0 H IR N ZIED)
AL A 1. 5. 64 7. 10 N E IR
JEEI o AR F
1 X5

FEL 7 X—4 5 mi A C IR R B2 AN R )
UC3250 il £ 144w ROBAH (35X : UC3292 BLE A
%%, Kromasil Cig (250 mmX 10 mm, 5 pm) il
KB Jo 10 3% BE A %8 47 B A 7] ) ;. Bruker
TENSOR 27FTIR BZLAME154X; Bruker Dre—600
IR IR Bruker Am—500 JEE PAZ MG IR
{%; Finnigan Trace DSQ VUM AT )i i1 ; Agilent
G6230 TOF JUiEA; ATt ils Rz (il ke il 7
By ) A B R34k 2 #r 4t o

TR KB TR, EZRAE T e,
28) VG TP B 25 WS I Hh 2 ST I SRR 9 B 4 E
KA W Sabia fasciculata Lecomte ex L. Chen.
2 REBESE

FEEAE T URE R BT J5 DI RERR X 7 kg, 28 95%
CPERIFHEE 3 IR, BRRSEH 2 h, JEIE, G IFHRIK
W, IR, 15 ORESREU . B SRR K
BVRIE, KA EE (60~90 C)H. F 4. BHR
CTiE TETRERSL, [, 50 ahmERAr 25 g,
SATEAL 70 g, BEIR LMEESAL 18 g, 1E T HEARAL 100
g MUKHAL 130 go 07 HBA7 BEAT S S IR AT 10 1% (4,
W B, U7 - TR B R 0 T 45 4 Sephadex
LH-20 #ElAt il 7 S 2 &4 1 (10.8 mg). 2
(27.7mg). 3 (154 mg). 4 (30.7 mg). 5 (18.6 mg)-
11 (27.8 mg). 14 (200.5 mg). 15 (80.9 mg). [
IR S & FIRE I TR B 2GS 6 (25.4
mg). 7 (173 mg). 8 (100.5 mg). 12 (8.1 mg)
113 (6.8 mg). IE T REHALZ D101 KALW
Sephadex LH-20 /i (7 1% A1 il VB0 (0 35 204770
HEULEY 9 (80.9 mg) F110 (28.7 mg).
3 FEMEE

&M 1: otk e EI-MS m/z: 468 [M]". 'H-

NMR (500 MHz, CDCl3) 6: 0.77 (3H, s, CH3), 0.89
(3H, s, CH3), 0.92 (3H, s, CH3), 1.03 (6H, s, 2 X CH3),
1.08 (3H, s, CH3), 1.13 (3H, s, CHs), 3.62 (3H, s,
-OCH3), 5.29 (1H, m, H-12); “C-NMR (125 MHz,
CDCl3) 6: 39.1 (C-1), 342 (C-2), 217.9 (C-3), 46.9
(C-4), 55.3 (C-5), 19.6 (C-6), 32.3 (C-7), 39.1 (C-8),
46.9 (C-9), 36.4 (C-10), 23.6 (C-11), 122.1 (C-12),
143.8 (C-13), 41.3 (C-14), 28.0 (C-15), 24.2 (C-16),
48.1 (C-17), 53.0 (C-18), 39.1 (C-19), 39.1 (C-20),
30.7 (C-21), 36.5 (C-22), 21.5 (C-23), 26.4 (C-24),
15.0 (C-25), 16.9 (C-26), 23.6 (C-27), 178.3 (C-28),
21.5 (C-29), 16.7 (C-30), 51.6 (COOCH;). LA I ¥4
5k E A S, s A 1 3-AAR-
12-475-28-FF HH AL R FH R

B 2: FVEPPREE s SY%IRBRIR 54 4,
Liebermann-Burchard ) £ [H{: . EI-MS m/z: 442
[M]". '"H-NMR (500 MHz, CDCl5) 6: 0.75, 0.82, 0.96,
0.97, 1.01, 1.67 (% 3H, s, 6 X CHz) 4 6 MNFFAL[#
RFFES, 3.19 (1H, dd, J = 11.5, 4.5 Hz, H-3),
3.32 (1H, d, J = 10.5 Hz, H-28a), 3.80 (1H, d, J=10.5
Hz, H-28b), 4.57 (I1H, brs, H-29a), 4.67 (1H, brs,
H-29b); "“C-NMR (125 MHz, CDCls) d: 38.8 (C-1),
27.3 (C-2), 79.0 (C-3), 38.8 (C-4), 55.2 (C-5), 183
(C-6), 34.2 (C-7), 40.9 (C-8), 50.3 (C-9), 37.2 (C-10),
20.7 (C-11), 25.1 (C-12), 37.2 (C-13), 44.8 (C-14),
27.0 (C-15), 29.1 (C-16), 47.7 (C-17), 48.7 (C-18),
47.8 (C-19), 29.7 (C-20), 34.0 (C-21), 15.3 (C-22),
28.0 (C-23), 16.1 (C-24), 16.0 (C-25), 14.7 (C-26),
60.5 (C-27), 150.4 (C-28), 109.7 (C-29), 19.2 (C-30).
DLE K 5 ScukaRiE e A 80, A 2
A EAMERRTE .

& 3. Fk K. EI-MS m/z: 422 [M]". 'H-
NMR (500 MHz, CDCl3) d: 0.75 (6H, s, 2X CHj),
0.92 (6H, s, 2X CHj3), 0.99 (3H, s, CH3), 1.03 (3H, s,
CHs), 1.06 (3H, s, CH3), 1.10 (3H, s, CH3), 5.47 (1H,
dd, J=10.5, 2.0 Hz, H-12), 6.40 (1H, dd, J = 10.5, 3.0
Hz, H-11); “C-NMR (125 MHz, CDCl;) 6: 38.8
(C-1), 31.4 (C-2), 217.3 (C-3), 47.2 (C-4), 53.7 (C-5),
19.8 (C-6), 33.7 (C-7), 40.2 (C-8), 54.1 (C-9), 36.5
(C-10), 124.6 (C-11), 124.8 (C-12), 138.8 (C-13), 42.3
(C-14), 24.5 (C-15), 35.0 (C-16), 34.6 (C-17), 133.0
(C-18), 38.9 (C-19), 33.7 (C-20), 36.2 (C-21), 38.0
(C-22), 26.7 (C-23), 20.9 (C-24), 16.3 (C-25), 17.2
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(C-26), 20.3 (C-27), 25.1 (C-28), 32.4 (C-29), 24.0
(C-30). LA_EHds 55 Sk 2 A — 80, ket
3 g 3-48-AT PO SRR g

AW 4: IR, 10%02- Z N4
Ja R, BR—R BB 4 . Liebermann-Burchard
J R SR, PR O =i e A A R
FAPpR 4 S I S BHPE, 32T BRI A7 AE » 'H-NMR (500
MHz, CDCl3) d: 0.75, 0.77, 0.90, 0.91, 0.93, 0.98,
1.13 (4% 3H, s, 7XCH3), 530 (1H, brs, H-12);
BC-NMR (125 MHz, CDCl) J: 38.6 (C-1), 27.5
(C-2), 79.2 (C-3), 38.9 (C-4), 55.4 (C-5), 18.5 (C-6),
32.8 (C-7), 39.4 (C-8), 47.8 (C-9), 37.2 (C-10), 23.2
(C-11), 122.8 (C-12), 143.8 (C-13), 41.8 (C-14), 27.8
(C-15), 23.6 (C-16), 46.7 (C-17), 41.1 (C-18), 46.0
(C-19), 30.8 (C-20), 34.0 (C-21), 32.6 (C-22), 28.2
(C-23), 15.8 (C-24), 15.6 (C-25), 17.3 (C-26), 26.1
(C-27), 183.5 (C-28), 32.2 (C-29), 23.7 (C-30). LA I
Kl 5 SCiRIE S A 8, M e s 4 hist
B .

WEW 5. FHOEN R, 10%0ER- LI N4
Jr R, B PR 2L (BB S . Liebermann-Burchard
S SR, PR O =i AR A R
YA S W 5 B, 3T BRI A7 AE . 'H-NMR (500
MHz, CD;OD) &: 0.75, 0.77, 0.90, 0.91, 0.93, 0.98,
1.19 (% 3H, s, 7XCH;), 5.24 (1H, brs, H-12);
BC-NMR (125 MHz, CD;OD) &: 74.0 (C-1), 35.0
(C-2), 72.9 (C-3), 40.3 (C-4), 49.2 (C-5), 19.3 (C-6),
33.6 (C-7), 39.9 (C-8), 39.3 (C-9), 42.1 (C-10), 24.0
(C-11), 123.8 (C-12), 145.0 (C-13), 40.3 (C-14), 26.8
(C-15), 28.6 (C-16), 31.6 (C-17), 47.0 (C-18), 42.8
(C-19), 42.9 (C-20), 31.6 (C-21), 36.9 (C-22), 29.0
(C-23), 172 (C-24), 162 (C-25), 16.5 (C-26), 265
(C-27), 29.5 (C-28), 181.9 (C-29), 19.3 (C-30). LA L%
5 sckaoE— 80, e A 5 O imberic acid.

B 6: IR, 10%0 - Z BN $
Ja R, BIR— R A (BB A . Liebermann-Burchard
J N BT, PR HOh =i S A A AE
VR S S N S P, R R FEAEAE . ESI-MS
mlz: 763 [M—H] » 'H-NMR (500 MHz, CsDsN) §:
0.82, 0.89, 1.03, 1.04, 1.06, 1.35, 1.36 (% 3H, s,
7X CHs), 6 5.04 (1H, d, J = 7.5 Hz, Gle-H-1), § 5.13
(1H, d, J = 8.0 Hz, Xyl-H-1), § 5.52 (1H, brs, H-12);
BC-NMR (125 MHz, CsDsN) d: 39.0 (C-1), 27.1

(C-2), 90.8 (C-3), 39.6 (C-4), 56.8 (C-5), 19.3 (C-6),
33.6 (C-7), 39.5 (C-8), 48.9 (C-9), 37.8 (C-10), 24.0
(C-11), 123.5 (C-12), 145.7 (C-13), 43.1 (C-14), 29.2
(C-15), 24.7 (C-16), 47.8 (C-17), 42.9 (C-18), 46.5
(C-19), 31.8 (C-20), 34.2 (C-21), 33.6 (C-22), 28.3
(C-23), 17.0 (C-24), 16.3 (C-25), 17.9 (C-26), 27.3
(C-27), 182.0 (C-28), 34.0 (C-29), 24.7 (C-30), 105.5
(Gle-C-1), 82.7 (Gle-C-2), 77.3 (Gle-C-3), 73.1 (Gle-
C-4), 78.6 (Gle-C-5), 172.7 (Gle-C-6), 107.1 (Xyl-
C-1), 75.9 (Xyl-C-2), 77.1 (Xyl-C-3), 69.8 (Xyl-C-4),
67.9 (Xyl-C-5). LA_EXois 5 3cikipiE —80, #%
WA 6 AN S AT RP.

WEW T AR, 10%8- LB BIN
Ja i, B IR A (B 5 . Liebermann-Burchard
PV SAR G PN B Rt e AR U Rk 7/
ESI-MS m/z: 794 [M—H] . 'H-NMR (600 MHz,
CD;0D) 6: 0.79, 0.84, 0.91, 0.93, 0.95, 1.04, 1.15 (%
3H, s, 7X CHs), 5 3.82 (1H, d, J = 2.4 Hz, H-3), 6 4.37
(1H, d, J = 7.5 Hz, Glc-H-1), 5 5.24 (1H, brs, H-12),
537 (1H, d, J = 8.0 Hz, Gle-H-1); "*C-NMR (150
MHz, CD;0D) &: 38.7 (C-1), 26.4 (C-2), 91.2 (C-3),
40.4 (C-4), 57.1 (C-5), 19.4 (C-6), 33.6 (C-7), 40.2
(C-8), 48.0 (C-9), 37.9 (C-10), 24.0 (C-11), 124.1
(C-12), 145.1 (C-13), 42.6 (C-14), 28.6 (C-15), 24.6
(C-16), 47.4 (C-17), 42.6 (C-18), 46.5 (C-19), 31.6
(C-20), 34.0 (C-21), 33.2 (C-22), 28.2 (C-23), 17.1
(C-24), 15.9 (C-25), 17.8 (C-26), 27.1 (C-27), 178.3
(C-28), 33.2 (C-29), 24.6 (C-30), 107.1 (GlcA-C-1),
75.4 (GluA-C-2), 77.6 (GlcA-C-3), 73.4 (GlcA-C-4),
78.3 (GlcA-C-5), 173.0 (GIcA-C-6), 95.8 (Gle-C-1),
74.0 (Gle-C-2), 78.7 (Gle-C-3), 71.1 (Gle-C-4), 62.4
(Gle-C-5). L ¥t 5 3cikioE —5", #eeit
EW T TS Va.

&) 8: WA mp313~315 C. k-
BB ROV S BHE, REZA AW A SRS
TLC ¥l B 2206 5 RE AR, HFEA
VAR H "H-NMR. PC-NMR ¥l 55
kR E— S, M e A 8 i .

WA 9: RO AK; mp 182~184 C. #h
f-Bekn B PE, Molish &MV EFHME. TLC £S5
PTG RE(EARIE], H BRGSO TR H
'H-NMR. "C-NMR % ¥t 5 Scpjap s —sd™,
WSG9 AT .
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WA 10: KGRk ShER-Ek 5B,
Molish [z S BHPE . "H-NMR (600 MHz, CD;0D) §:
7.73 (1H, d, J = 2.4 Hz, H-2'), 7.63 (1H, dd, J = 2.4,
8.4 Hz, H-6'), 6.88 (1H, d, J = 8.4 Hz, H-5"), 6.38 (1H,
d, J=2.0 Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-6); “*C-
NMR (150 MHz, CD;0D) &: 158.6 (C-2), 135.6 (C-3),
179.4 (C-4), 163.0 (C-5), 100.0 (C-6), 166.1 (C-7),
94.9 (C-8), 159.3 (C-9), 104.7 (C-10), 123.1 (C-1"),
117.7 (C-2), 145.8 (C-3"), 149.8 (C-4"), 116.1 (C-5"),
123.6 (C-6"), 102.4 (C-1"), 105.6 (C-1""). LA F#¥5 5
SCHR R — B, s LAY 10 24 mutabiloside

A 10 BEOERIR S5 GEFD  'H-NMR (500
MHz, DMSO-d) 6: 2.68 (1H, t, J = 14.2 Hz, H-7),
3.12 (1H, dd, J = 14.6, 5.2 Hz, H-7), 3.29 (1H, m,
H-4), 4.54 (1H, d, J = 13.8 Hz, H-6a), 6.04, 6.18 (#%
2H, s, OCH,0), 6.76 (1H, s, H-3), 7.26-7.36 (3H, m,
H-8, 9, 10), 8.00 (1H, d, J = 7.7 Hz, H-11), 8.27 (1H,
s, -NH). "“C-NMR (125 MHz, DMSO-d;) J: 142.6
(C-1), 147.4 (C-2), 106.6 (C-3), 124.6 (C-3a), 36.2
(C-4), 168.8 (C-5), 49.9 (C-6a), 35.6 (C-7), 133.8
(C-7a), 128.5 (C-8), 128.0 (C-9), 127.3 (C-10), 126.4
(C-11), 130.3 (C-11a), 114.8 (C-11b), 124.0 (C-11c),
101.1 (OCH,0). BA_F¥dfi 55 Sk i — 5,
EAEY 11y S-FFMHER .

E 12: A K. '"HANMR (500 MHz,
CD;0D) 6: 7.43 (1H, d, J = 15.6 Hz, H-7), 6 7.16 (1H,
d, J = 1.8 Hz, H-2), 6 7.05 (2H, d, J = 8.2 Hz, H-2',
6), 5 7.02 (2H, dd, J = 1.8, 8.2 Hz, H-6), § 6.79 (1H,
d, J = 8.2 Hz, H-5), 6 6.71 (2H, d, J = 8.2 Hz, H-3’,
5", 6 6.40 (1H, d, J = 15.6 Hz, H-8), J 3.88 (3H, s,
3-OCHs), d 3.46 (2H, t, J = 7.4 Hz, H-8"), 6 2.75 (2H,
t,J=7.4Hz, H-7"); “C-NMR (125 MHz, CD;0D) §:
128.2 (C-1), 111.4 (C-2), 149.3 (C-3), 149.8 (C-4),
116.4 (C-5), 123.2 (C-6), 142.0 (C-7), 118.7 (C-8),
169.2 (C-9), 131.3 (C-1'), 130.7 (C-2', 6'), 116.2 (C-3’,
5, 156.9 (C-4), 35.8 (C-7), 42.6 (C-8'), 56.3
(OCH3)o LA b ¥oHis 55 ek — 5", s e thfy
W) 12 Sk N-p-Ba BI L% )i o

&Y 13: Atk A. 'TH.NMR (500 MHz,
CD;OD) 8: 2.74 (2H, J = 7.4 Hz, H-7'), 3.46 2H, J =
7.4 Hz, H-8'), 6.38 (1H, J = 15.7 Hz, H-8), 6.71 (2H,
J =82 Hz, H-3', 5'), 6.78 (2H, J = 8.3 Hz, H-3, 5),
7.04 (2H, J = 8.2 Hz, H-2', 6"), 7.39 (2H, J = 8.3 Hz,

H-2, 6), 7.43 (1H, J = 15.7 Hz, H-7); "“C-NMR (125
MHz, CD;OD) §: 127.7 (C-1), 130.7 (C-2), 116.7
(C-3), 156.9 (C-4), 116.7 (C-5), 130.7 (C-6), 147.8
(C-7), 118.4 (C-8), 169.2 (C-9), 131.3 (C-1'), 130.7
(C-2', 6", 116.2 (C-3', 5), 160.5 (C-4"), 35.8 (C-7"),
42.6 (C-8") VL - ¥dfs 5 scikahis— 51, #e i
G113 N N-JR O RS .

EW) 14: FHEERIRES B CaTMBE-TEIR L1,
mp 139~140 ‘C, Liberman-Burchard Jx W 4 BHYE .
ELI-MS m/z: 414 [M]" IR vher (cm'): 3 415, 2 965,
2950, 2 863, 1 645, 1 445, 1 373, 1 061, 1 022, 950,
800 LA_EXcli 5 SrikafiE — 80, I 5 -1 K e
WAL, L REEAHE, —HEER AN,
W E G 14 4 B-15 S Y

wEY) 15: Eé%ﬁifw\, mp 289~291 C,
Liebermann-Burchard WV PH: . Molish Jz i FHPE,
5 B-tHE MRS ILEE RE (EAHR], H =R
BIE AT, WS EE% 15 4 B-HE M.

At T ESATRERAAR A IAAE T K
‘;)rl'l i 1%‘ ﬁ")fZ B,

SE Ik

(11 ERPEAEARRPEARR) ffks. THEAR M)
bt BB R, 1998.

(2] RO, 226, BT, A AR KRB UM
PLRAEHWI 1], a P EP 2o, 2012, 33(1):
61-62.

(3] MO, 3R], B, 55 AT KB K B0
PRI [ ] EP el B R IR e 24 2% 3%, 2012,
21(2): 27-28.

[4] Mahato S B, Kundu A P. >C NMR Spectra of pentacyclic
triterpenoids-a compilation and some salient features [J].
Phytochemistry, 1994, 37(6): 1517-1575.

(51 GRERZE, EWNAH. R =Rt as (1) (1. IRy
Y51, 2009, 24(1): 36-38.

[6] & Mg, EEE, FERMR. DUJIE RUBEHR B =k o)
HIWEST [J]. FEP2EHR, 1994, 36(2): 153-158.

(71 & #, VAR ORHEEREREL A (0], SRR 258}
K2R, 2006, 23(9): 565-567.

[8] Katererea D R, Graya A I, Nash R J, et al. Antimicrobial
activity of pentacyclic triterpenes isolated from African
Combretaceae [J]. Phytochemistry, 2003, 63: 81-88.

[9] Osamu T, Toshinobu M, Ryoji K, et al. Study on sponins
of rhizomes of Panax pseudo-ginseng subsp. himalaicus

collected at Tzatogang and Pari-la, Bhutan-Himalaya [J].
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ERA), FH O, kT, & AR RS O
Moy B 525E (7], PRBAZIRR 2244, 2009, 26(5):
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AT, B &, W, & miLa R R T
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