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Chemical constituents in roots of Ilex asprella
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Abstract: Objective To study the chemical constituents in the roots of llex asprella. Methods The chemical constituents were
isolated by column chromatography on silica gel, RP silica gel, and so on. The structures were identified by spectral data and chemical
methods. Results Twelve compounds were isolated and identified as uvaol aceta (1), B-sitosterol (2), clerosterol (3), 28-nor-198H,
20aH-ursa-12, 17-dien-3-ol (4), randialic acid B (5), 19-dehydrouraolic acid (6), ursolic acid (7), pomolic acid (8), 3-O-B-D-
xylopyranosyl-3p-0-28-nor-12, 17(18)-dien ursane (9), B-daucosterol (10), ilexoside B (11), and clerosterol-3-O-p-D-glucoside (12).
Conclusion Compound 9 is a new compound named ilexasprellanoside H. Compounds 1, 2, 4, 7, 8, and 10 are obtained from this
plant for the first time.
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Avance AV400) , 8 T ke B A5 A g 3R w43
(Varian Unity Inova500), EIX7#iiE{ (DSQ,
Thermo ) . 7 58 B %E )X ( Sephadex LH-20, 3£
Pharmacia A #]), #/ZO1ER (GFasy, T ST
), FEESRERS (100~200. 200~300. 300~
400 H, # Si#EEE 1)), ODS (50 um, ODS-A,
HA YMC 2w, il R 446
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BHEYIMEN X 75 Ilex asprella (Hook. et Arn.) Champ.
ex Benth. MM FEARLEICT ) M rhs 25 K2
2oy Wi RMIF S =5
2 ERESE

MM 12 kg, 80%LBEHREL 3 ¥k, X1 h,
HIE 3 KUK, R R R, SRR E. B
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SAHERAE (AT . ODS A (il 4 OB e (% &
BELE IR, Y EARENEY 4~12.
3 LT

a1 BAGE (CETED, HREH,
10%H IR 2,83 420 (5. UV AN (nm): 205, EI-MS
miz: [M]" 484, 248, 203 (FEIE), 189, 133 N =il
FA AW A2 . TOF-ESI-MS 45 i [M+
Na] WEZr 155 1§ m/z: 507.381 3, 454 H "H-NMR.
BC-NMR %, 52 55 7R A CHs05. 'H-NMR
(500 MHz, CsDsN) d: 5.13 (1H, t, J = 3.6 Hz, H-12),
450 (1H, dd, J = 5.8, 2.6 Hz, H-3), 3.51 (1H, dd, J =
11.0, 11.0 Hz, H-28a), 3.18 (1H, dd, J = 11.0, 11.0 Hz,
H-28b), 0.82 (3H, d, J = 6.0 Hz, H-29), 0.87 (3H, s,
H-24), 0.88 (3H, s, H-23), 0.93 (3H, s, H-26), 0.98
(3H, d, J = 6.0 Hz, H-30), 0.99 (3H, s, H-25), 1.09
(3H, s, H-27), 2.04 (3H, s, H-32) 4 8 N 115

55 DEPT i &5 25 Mikfs*5 (8 4~-CH;, 10 4
-CH,, 7 M-CH); “C-NMR (125 MHz, CsDsN) 6
170.9 (C-31), 138.7 (C-13), 124.9 (C-12), 80.9 (C-3),
69.9 (C-28). LA F¥cds b5 scmirdiins —5, et
B 1 B E-12-45-3p, 28- I, 3- LRI .

& 2. s (CETED, 10%HER 2
BV O RO BT . 5 B3 ST R S E 2 A
WHRIRG P2, H RO 5, M Ehay 2
h B2 S I

AW 3: KAt Res i (CETRD, 10%
BRIR LB B OB . UV A (nm): 214
'H-NMR (500 MHz, CsDsN) d: 5.43(1H, d, J = 5.0
Hz, H-6), 4.88, 4.81 (2H, dd, J = 2.5, 2.5 Hz, H-27),
3.87 (1H, m, H-3), 1.61 (3H, s, H-26), 1.07 (3H, s,
H-19), 0.97 (3H, d, J = 6.5 Hz, H-21), 0.85 3H, t, J =
7.5 Hz, H-29), 0.68 (3H, s, H-18) Jy 5 M HIIEA(E
55 DEPT il 45 i 25 MRIE 5 (5 4A~-CH;, 124
-CH,, 8 -CH); "C-NMR (125 MHz, CsDsN) 6:
147.1 (C-25), 141.4 (C-5), 121.7 (C-6), 111.8 (C-27),
71.3 (C-3). HEWHL AN TN CooHasO, Joil
Kot 5 SCERIROE REA B, s et A 3 ok
Pl 55

WEY 4: KOAGHAK, 10%00 R SR
R EP S, UV AL (nm): 244, FRZLE
WA S5 ). "TH-NMR (500 MHz, CsDsN) 8: 5.71
(1H, t, J = 3.0 Hz, H-12), 3.55 (1H, dd, J = 5.0, 11.0
Hz, H-3), 1.13 (3H, d, J = 5.5 Hz, H-29), 1.03 (3H, d,
J = 7.0 Hz, H-30), 1.31 (3H, s, H-23), 1.12 (3H, s,
H-24), 1.10 (3H, s, H-27), 1.05 (3H, s, H-25), 0.95
(H, s, H-26)0 7 MHIEASGS: PC-NMR (125
MHz, CsDsN) #2754 29 /M (7 4~-CH;, 9 4~-CH,,
6 ~-CH, 7 1NZEfK), Hr 5c117.4 (C-12), 138.3
(C-13), 128.3 (C-17), 130.3 (C-18), 78.1 (C-3). ik
EWS TN CoHagOo B CIRIRIET, %51k
&Y 4 2y 28-nor-19pH, 20aH-ursa-12, 17-dien-3-ol.

WEY 5 FIHORER, 10%05 R 23S 1
BEELTOBE ., UV AR (nm): 228, $ERIZALE Y
HILHELE ) . EI-MS m/z: [M]" 454, 246, 208, 201 (3
%), 189, 131, '"H-NMR (400 MHz, CDCl;) ¢: 5.41
(1H, t, J = 3.6 Hz, H-12), 3.22 (1H, dd, J = 5.2, 10.7
Hz, H-3), 1.09 3H, d, J = 7.0 Hz, H-30), 1.73 (3H, s),
0.99 (3H, s), 0.97 (6H, s), 0.89 (3H, s), 0.79 (3H, s)
N T AHIESS; DEPT 44 21 MgfES (74
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-CH;, 5 -CH, 9 -CHp); “C-NMR (100 MHz,
CDCly) d: 180.5 (C-28), 138.7 (C-13), 137.5 (C-19),
132.1 (C-18), 126.5 (C-12), 79.0 (C-3) . HEWriZ Atk &4
AT 2 AR, 1 ANRIERD 1 MR =LA
Yo PR HE S SCRIRE A 80, e
) 5 4 randialic acid B.

EY 6: ATIAK, 10%RIR LB
LRI, UV A (nm): 211, "H-NMR (500
MHz, CsDsN) §: 5.79 (1H, t, J = 3.6 Hz, H-12), 3.73
(1H, s, H-18), 3.54 (1H, dd, J = 5.6, 10.4 Hz, H-3),
1.79 (3H, s, H-29), 1.73 (3H, s H-30), 1.01 (3H, s),
1.12 3H, s), 1.13 (3H, s), 1.24 (3H, s), 1.32 (3H, s)
TS5 DEPT 45 H 21 AMiAs 5 (7 4>-CH;,
5/>-CH, 9 IN-CH,); "C-NMR (125 MHz, CsDsN) §:
179.6 (C-28), 138.2 (C-13), 128.8 (C-19), 127.1
(C-12), 123.7 (C-20), 77.8 (C-3). HEWriZLEY NE
2 ANRUEE, 1 ANRIERN L AN REE =R . B
TR S SRR A — B, A 6 N
19-ZE S 9 R »

WwEY 7. KAMES, Libermann-Burchard <
RS BEE, 10%BR L BRI R AT (BT . UV AL
(nm): 205, 55 A8 R0 BN 2 MR R G T
2, HROE—B, WEEEEY T HERK.

a8 FATIA; 10%IR LB
ST, UV AR (nm): 205. EI-MS mi/z:
[M]" 472, 454, 248, 208, 203, 189, 146 (JLIF), 133,
'H-NMR (500 MHz, CsDsN) 6: 5.60 (1H, t, J = 3.5
Hz, H-12), 3.44 (1H, dd, J = 5.0, 11.0 Hz, H-3), 3.06
(1H, s, H-18), 1.12 (3H, d, J = 6.5 Hz, H-30), 1.74
(3H, s), 1.45 (3H, s), 1.24 (3H, s), 1.12 (3H, s), 1.03
(3H, 5), 0.91 (3H, s) A 7 MHAEAF 5. DEPT 145 H
22 Mkfs5 (7 4N-CH;, 6 4~-CH, 9 /~-CHy).
BC-NMR (125 MHz, CsDsN) 6: 180.6 (C-28), 139.9
(C-13), 128.1 (C-12), 78.9 (C-3), 72.7 (C-19). HElkri%
WEWAEH AR, 1 ANRIEM 2 ANFREEM —
WAL AW WA 5 Sk A8,
WEAY) 8 MR .

EY 9: KAME (FED; 10%6ER 41
VB0 AL BE . UV A (nm): 244, $5
ZAEME LS K . EI-MS m/z: [M]™ 542, 410,
393, 377, 269, 255, 241, 229, 215, 202, 190 (FLI%),
173, 159, TOF-ESI-MS #;iff [M+2H,0—1] m/z:
577364 5, 'H-NMR &5 7 MHIEE S, HBHE

PC-NMR Fl DEPT # i] &1i% &5 #4443 7 4>-CHs,
10 A~-CHy, 10 N-CH, 7 2w, HEWHZLSYN
TR =HERAA, TN CyuHs0s. 'H-NMR
(500 MHz, CsDsN) d: 5.67 (1H, s, H-12), 3.43 (1H,
dd, J = 4.5, 11.5 Hz, H-3); 7 AFHREEESH 1.34
(3H, s), 1.06 (3H, s), 1.04 (3H, s), 0.96 (3H, s), 0.91
(3H, s), 0.94 (3H, d, J = 6.5 Hz), 0.85 3H, d, J = 7.0
Hz); 1 AAAWE EEGES R 483 (1H, d, J = 7.5
Hz), 4.36 (1H, dd, J = 5.1, 11.3 Hz), 421 (1H, dd, J =
5.0,9.8 Hz), 4.12 (1H, t, J = 8.7 Hz), 4.01 (1H, t, J =
8.1 Hz), 3.77 (1H, dd, J = 10.8 Hz); ' oy 4.83
(1H, d, J = 7.5Hz) M55, HRG W HEe
HER B K%, PC-NMR (125 MHz, CsDsN) 254 6
ANEFRRE S, 0c 107.5, 78.4, 75.4, 71.0, 66.9 Jy 1
ARG, ZARPERAE 3 A1, oc88.5 HJ@ A
C-3. PC-NMR #1 DEPT i @/RiZtb W4 4 M
W, 6c 137.3 (C-13), 133.2 (C-18), 128.6 (C-17), 117.3
(C-12). WILHEWIZAL G & 1 AAREE, 2 X
B =RE R E D . AW 4k n] i i HMBC
(K 1) F1HSQC 432t — P #fiiE. i HMBC i
A%, Oy 5.67 (H-12) 5 6c 1332 (C-18) 5 41.0
(C-14) MK, 6y3.43 (H-3) 5 6c 107.5 (Xyl-1) #
O, BUERE A B 1IE A 2 0 88.5 (C-3) 1 oy 1.34
(H-23), 1.04 (H-24) FHCHAUE C-3 VA8 A - JL ARk
fi5'5 N 0: 38,9 (C-1), 26.7 (C-2), 38.8 (C-4), 55.8
(C-5), 18.3 (C-6), 34.0 (C-7), 39.4 (C-8), 47.4 (C-9),
36.7 (C-10), 24.6 (C-11), 41.0 (C-14), 28.3 (C-15),
27.2 (C-16), 32.1 (C-19), 32.7 (C-20), 23.7 (C-21),
32.0 (C-22), 28.0 (C-23), 16.8 (C-24), 16.0 (C-25),
16.9 (C-26), 20.6 (C-27), 13.1 (C-29) 19.6 (C-30). %
HULEER, HEBT G 9 BIEH W 1. 10
IR LESCEREGE, 5 3p-FRSE-28-H k12, 17(18)-
1 et B A -8, fEib R, e

1 &9 BIEE HMBC 8%
Fig. 1 Key HMBC correlations of compound 9
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17(18)- I Sy J3kt, wdah M He

WEY 10: HOHK K, Libermann-Burchard [
FEBHPE, 10%Bi M O RE i B R AL Bt i 5 B-#
2 MNP RTEZ AR RS MR, kT
N3, MRS 10 N B-HE M.

a1 AERAR; 10%MER IS
BRI, UVALS (nm): 205, ESI-MS m/z:
[M—H] 603, #EWisr T4 CisHsOse 'H-NMR
(500 MHz, CsDsN) d: 5.60 (1H, s, H-12), 7 I JEA
1554 0.89 (3H, s), 0.98 (3H, s), 1.08 (3H, s), 1.30
(3H, s), 1.43 3H, s), 1.73 (3H, s), 1.12 (3H, d, J = 6.6
Hz, H-30); 3.32~4.99 & 1 1AW L&A S, 4.81
(1H,d,J = 7.4 Hz) JuEEfi9; 3.34 (1H,dd, J =
4.3, 11.6 Hz, H-3), 3.04 (1H, s, H-18) #&/~4 19-0 fif
FRILHUAR L 9 e R LA — 6 2 1F . DEPT 45 i 27
MNRES (7 A-CHs, 10 N-CH,, 10 4N-CHD.
BC-NMR (125 MHz, CsDsN) 6: 180.6 (C-28), 139.9
(C-13), 128.2 (C-12), 89.1 (C-3), 72.9 (C-19), 107.9
(C-1"), 75.7 (C-2'), 78.8 (C-3'), 71.4 (C-4), 67.1
(C-5"). HEWHLAY) 11 24 3 L73ER 1 NAHE) =i
FACEW), BRI RE SOk g A S, i
EEY 11 WEFH B.

E12: KA, 10%6 I8 SRR T

BB UVALS (nm): 205, 'H-NMR (500

MHz, CsDsN) d: 0.86 (3H, t, J = 7.5 Hz, H-29), 0.96
(3H, d, J = 6.5 Hz, H-21), 0.67 (3H, s, H-18), 0.94
(3H, s, H-19), 1.63 (3H, s, H-24) N 5 MHILA[E 5,
5.36 (1H, t, J = 2.5 Hz, H-6), 4.85 (1H, dd, J = 2.5,
11.5 Hz, H-27), 4.61 (1H, dd, J = 2.5, 11.5 Hz, H-27),
5.09 (1H, d, J = 8.0 Hz, H-1'), 4.45 (1H, dd, J = 5.0,
12.0 Hz, H-2"), 4.33 (2H, dd, J = 4.5, 9.0 Hz, H-6'),
4.10 (1H, t, J = 4.0 Hz, H-5"), 2.77 (1H, dd, J = 2.0,
13.0 Hz, H-3), 3.90~4.02 (2H, m, Glu-H). DEPT i

g5 31 AMAE 5 (5 4>-CH3, 13 >-CH,, 13 >-CHD.
BC-NMR (125 MHz, CsDsN) 6: 147.3 (C-25), 140.5
(C-5), 121.7 (C-6), 111.7 (C-27), 77.8 (C-3), 102.3 (C-
1), 75.1 (C-2)), 78.4 (C-3"), 71.4 (C-4"), 78.3 (C-5"),
62.6 (C-6") A —HH A B 5 o HERHZ AV 751
XA CasHseOgs LA EHE 5 SCik s 2 A — 5,
WS B AW 12 R S RS 3-0-B-D-i % B 17«
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