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Chemical constituents in roots of llex cornuta
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Abstract: Objective To study the chemical constituents of the roots of llex cornuta. Methods The compounds were isolated and
purified by silica gel, Sephadex LH-20, medium pressure column chromatography, and semi-preparative liquid chromatography, and
their structures were elucidated by chemical properties and spectroscop analyses. Results Eight compounds were isolated and their
structures were identified to be B-sitosterol (1), lupeol (2), betulonic acid (3), hede-ragenin (4), 33-acetoxy-28-hydroxyurs-12-ene (5),
ursolic acid (6), 19a-hydroxy ursolic acid (7), 3B-acetoxy-ursolic acid (8), 23-hydroxyl-methyl ursolate (9), heptanoic acid (10),
B-daucosterol (11). Conclusion Compounds 4, 5, 8, and 9 are obtained from this genus for the first time, and compound 3 is obtained

from this plant for the first time.
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EI-MS m/z: 426 [M]", 316, 315, 218, 207, 204, 203,
189, 135, 109. 'H-NMR (500 MHz, CDClg) ¢: 0.97
(3H, s, H-23), 0.76 (3H, s, H-24), 0.83 (3H, s, H-25),
1.04 (3H, s, H-26), 0.95 (3H, s, H-27), 0.79 (3H, s,
H-28), 1.58 (3H, s, H-30), 3.18 (1H, dd, J = 11.4, 4.9
Hz, H-3), 457 (1H, s, H-290), 4.69 (1H, s, H-29).
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Liebermann-Burchard W FHTE. EI-MS m/z: 456 [M] ",
438, 248, 220, 207, 189, 175, H-NMR (500 MHz,
CDCly) o: 1.71 (3H, s, H-30), 1.02 (3H, s, H-27), 0.98
(3H, s, H-26), 0.97 (3H, s, H-23), 0.82 (3H, s, H-25),
0.76 (3H, s, H-24), 3.19 (1H, dd, J = 11.3, 4.8 Hz,
H-3), 2.41 (1H, m, H-19), 4.58 (1H, s, H-290), 4.68

(1H, s, H-29p). *C-NMR %#ls L% 1. UL %k 5
SCHRRIE (0 e R A B,

LY 4: (AR RCGE AT . "H-NMR (500 MHz,
CDCly) §: 1.23 (3H, s, H-24), 1.02 (3H, s, H-30), 0.99
(3H, s, H-27), 0.79 (3H, s, H-29), 3.29 (3H, s, H-25),
0.76 (3H, s, H-26), 4.21 (1H, dd, J = 11.0 ,5.37 Hz,
H-3), 3.27 (1H, dd, J = 12.1, 4.2 Hz, H-18), 5.27 (1H,
br s, H-12), 4.18 (1H, d, J = 10.6 Hz, H-23a), 3.71
(1H, d, J = 10.6 Hz, H-23B). *C-NMR % W% 1.
DL i 5 SR 1 AR s R A B,

tEY) 5: otk (A4, mp 264~267 C.
EI-MS m/z: 484 [M]", 466, 453, 424, 406, 393, 286,
269, 255, 249, 234, 216. *H-NMR (500 MHz, CDCl5)
81 1.10 (3H, s, H-24), 1.01 (3H, s, H-30), 0.98 (3H, s,
H-23), 0.93 (3H, s, H-29), 0.88 (3H, s, H-25), 0.87
(3H, s, H-24), 0.81 (3H, s, H-26), 2.05 (3H, 5, OCH3),
3.19 (1H, d, J = 11.0 Hz, H-280), 3.50 (1H, d, J = 11.0
Hz, H-28pB ), 4.50 (1H, dd, J = 6.0, 10.0 Hz, H-3), 5.14
(1H, brs, H-12). *C-NMR $ffi 1% 1. Lh % 5
RRIRAE 1) 3B- £, IE-28- k- 19 i A — 3B,

tEY 6: FEk R G, mp 264~266 C.
EI-MS m/z: 456 [M]" . *H-NMR (500 MHz, CDCl5) 6:
1.22 (3H, s, H-24), 1.12 (3H, s, H-25), 1.08 (3H, s,
H-26), 0.95 (3H, s, H-27), 0.85 (3H, s, H-23), 0.93
(3H, s, H-29), 0.78 (3H, s, H-30), 2.03 (3H, 5, OCHa),
3.20 (1H, m, H-30), 5.25 (1H, br s, H-12). “C-NMR %}
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EI-MS m/z: 477 [M]" . *H-NMR (500 MHz, CDCI3) 6:
0.78 (3H, s, H-23), 1.21 (3H, s, H-24), 1.26 (3H, s,
H-25), 1.26 (3H, s, H-26), 1.63 (3H, s, H-27), 0.99
(3H, d, J = 6.4 Hz, H-29), 0.92 (3H, d, J = 6.4 Hz,
H-30), 3.44 (1H, dd, J = 11.0, 5.6 Hz, H-3), 3.06 (1H,
s, H-18), 5.64 (1H, d, J = 12.8 Hz, H-12). *C-NMR
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EI-MS m/z: 501 [M]" . *H-NMR (500 MHz, CDCls) §:
0.78 (3H, s, H-23), 0.94 (3H, s, H-24), 0.96 (3H, s,
H-25), 0.87 (3H, s, H-26), 1.08 (3H, s, H-27), 0.85
(3H, s, H-29), 0.92 (3H, s, H-30), 2.05 (3H, s,
OCH,CHs), 4.50 (1H, t, OCH,CHs3), 5.25 (1H, d, J =
12.8 Hz, H-12). *C-NMR %#ls . 1. Ll B¥s S
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F1 &Y 2~9 # ®C-NMR ##E (125 MHz, CDCl,)
Table 1 *C-NMR Spectral data of compounds 2—9 (125 MHz, CDCl5)
(A 2 3 4 5 6 7 8 9
C-1 38.8 38.7 38.8 38.5 38.8 39.9 38.3 32.9
C-2 275 27.4 27.3 26.0 27.2 37.0 24.1 27.3
C-3 79.0 79.0 79.0 80.9 79.0 77.9 80.9 79.0
C-4 38.9 38.7 42.4 38.0 38.6 39.8 37.7 38.0
C-5 55.3 55.3 47.6 55.3 55.2 54.7 55.3 55.2
C-6 18.4 18.3 18.4 18.2 18.3 25.6 18.2 18.3
C-7 34.3 34.3 33.2 32.8 33.0 39.1 32.9 33.0
C-8 40.0 40.9 39.8 40.1 38.8 39.9 39.5 39.4
C-9 50.5 50.4 47.9 47.6 475 54.7 475 47.7
C-10 37.2 37.3 36.9 36.8 37.0 25.6 36.9 36.9
C-11 20.9 20.9 23.6 23.3 17.0 26.7 23.4 23.3
C-12 25.2 25.2 122.4 124.9 125.9 128.0 125.8 125.1
C-13 38.1 38.9 144.9 138.8 137.9 137.8 138.0 138.7
C-14 42.9 42.7 42.4 42.1 42.0 40.1 42.0 42.1
C-15 2715 29.9 28.1 26.0 28.1 38.2 28.1 28.1
C-16 35.6 33.9 23.6 23.4 24.2 32.3 23.6 23.4
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g Y
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