4 ok 3 8 A
Kor. J. Pharmacogn.
33(2): 81 ~ 84 (2002)

HH=QZIF|o| L 20|AZH|w0|E ME

Norisoprenoids from Cirsium rhinoceros
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Min Cheol Yang, Kyu Ha Lee, Jung Hwan Nam, Jong Hwan Kwak, Kang Ro Lee*
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Abstract — Three norisoprenoids (2, 4 and 5) were isolated from the aerial parts of Cirsium rhinoceros (Compositae) together
with three flavonoids, pectolinarigenin (1), apigenin (3) and cirsimaritin (6). The structures of norisoprenoids were identified
as dehydrovomifoliol (2), (+)-loliolide (4) and (—)-epiloliolide (5) on the basis of physico-chemical and spectral evidences.

These norisoprenoids were first repoted from Cirsium species.
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Pectolinarigenin (1) — White amorphous powder, mp
255°C, UV, Ay, (MeOH) nm : 276, 304sh, 332, A_,
(MeOH+NaOMe) nm : 275, 294sh, 364, A_,, (MeOH
+AICL;) nm : 296sh, 305sh, 355, A_,, (MeOH+NaOAc)
nm : 276, 295sh, 367, A, (MeOH+NaOAc+H,BO,) nm :
277, 336; 'H-NMR (500 MHz, pyridine-d;) §: 3.76 (3H,
s, 4-OCH,), 3.99 (3H, s, 6-OCH,), 6.91 (1H, s, H-3), 6.94
(1H, s, H-8), 7.10 (2H, dt like, J=9.0, 2.5 Hz, H-3', 5'),
7.97 (2H, dt like, J=9.0, 2.5 Hz, H-2', 6'); "C-NMR (100
MHz, pyridine-ds) 8: 55.39 (4-OCH,), 60.19 (6-OCH,),
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95.13 (C-8), 104.03 (C-3), 105.24 (C-10), 114.75 (C-3, C-
5%, 123.99 (C-1Y), 128.44 (C-2', C-6", 132.39 (C-6),
153.60 (C-9), 153.73 (C-5), 162.83 (C-7), 163.91 (C-4",
170.59 (C-2), 182.96 (C-4)

Dehydrovomifoliol (2) — Pale yellowish oil, [a]®
+100.1%c 0.052, CHCL,) '"H-NMR (500 MHz, CDCL,) &
1.02 (3H, s, 1-CHy), 1.11 (3H, s, 1-CH,), 1.88 (3H, s, H-
11), 1.91 (1H, s, OH), 2.31 (3H, s, H-10), 2.34 (1H, dd,
J=17.5, 1.0 Hz, H-2), 2.50 (1H, d, J=17.5 Hz, H-2), 5.96
(1H, t, J=1.0 Hz, H-4), 6.47 (1H, d, J=16.0 Hz, H-8),
6.83 (1H, d, J=16.0 Hz, H-7); >C-NMR (100 MHz,
CDCL,) § : 18.95 (C-11), 23.19 (1-CH,), 24.60 (1-CH,),
28.71 (C-10), 41.69 (C-1), 49.82 (C-2), 79.56 (C-6),
128.07 (C-4), 130.59 (C-8), 145.17 (C-7), 160.58 (C-5),
197.23, 197.68 (C-3 and C-9)

Apigenin (3) — Yellowish powder, mp. 328°C; UV, A,
(MeOH) nm : 267, 335, 395sh, A_,. (MeOH+NaOMe)
nm : 274, 325, 392, A, (MeOH+AICI,) nm : 273, 300,
348, 382, A, (MeOH+NaOAc) nm : 274, 307, 386, A,
(MeOH+NaOAc+H,BO,) nm : 268, 320sh, 342; 'H-NMR
(500 MHz, pyridine-ds) 8 : 6.76 (1H, d, J=2.0 Hz, H-6),
6.83 (1H, d, J=2.0 Hz, H-8), 6.92 (1H, s, H-3) 7.23 (2H,
dt like J=9.0, 2.0 Hz, H-3', 5, 7.94 (2H, dt like J=9.0,
2.0 Hz, H-2, 6'; "C-NMR (100 MHz, pyridine-ds) & :
94.78 (C-8), 99.94 (C-6), 103.83 (C-3), 104.90 (C-10),
116.78 (C-3', 59, 122.21 (C-1), 128.84 (C-2, 6'), 158.43
(C-9), 162.63 (C-4'), 163.10 (C-5), 164.43 (C-7), 165.84
(C-2), 182.69 (C-4).

(+)-Loliolide (4) — Colorless oil, [a]® +53.6°%(c 0.04,
CHCL,); EI-MS m/z (rel. int.) : 196 (M", 40), 178 (70),
163 (28), 153 (25), 140 (50), 135 (38), 111 (100), 107
(39), 95 (33), 67 (40); 'H-NMR (500 MHz, CDCL,) & :
1.26 (3H, s), 1.46 (3H, s), 1.52 (1H, dd, J=14.7, 3.7 Hz,
H-7), 1.78 (3H, s), 1.77 (1H, dd, J=13.9, 4.0 Hz, H-5),
1.97 (1H, dt, J=14.7, 2.6 Hz, H-7), 2.46 (1H, ddd, J=13.9,
2.9, 2.6 Hz, H-5), 4.32 (1H, br.quintet, /=3.5 Hz, H-6),
5.69 (1H, s, H-3); "C-NMR (100 MHz, CDCL,) &: 26.46
(C-9), 26.98 (C-10), 30.64 (C-8), 35.91 (C-4), 45.59 (C-
7), 47.28 (C-5), 66.83 (C-6), 86.64 (C-Ta), 112.92 (C-3),
171.86 (C-2), 182.36 (C-3a)

(-)-Epiloliolide (5) — Colorless oil, [o]¥ -60.5°(c 0.05,
CHCL,), EI-MS m/z (rel. int.) : 196 (M, 60), 178 (90),
163 (34), 153 (25), 140 (52), 135 (40), 111 (100), 107
(38), 97 (33); 'H-NMR (500 MHz, CDCL,) §: 1.26 (3H,
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s), 1.46 (3H, s), 1.51 (1H, dd, J=14.7, 3.7 Hz, H-7), 1.77
(3H, s), 1.76 (1H, dd, J=13.9, 40 Hz, H-5), 1.97 (1H, dt,
J=1477, 2.6 Hz, H-7), 2.46 (1H, ddd, J=13.9, 2.9, 2.2 Hz,
H-5), 4.31 (1H, br.quintet, J=3.3 Hz, H-6), 5.68 (1H, s,
H-3); "C-NMR (100 MHz, CDCl,) §: 2649 (C-9), 27.01
(C-10), 30.66 (C-8), 35.92 (C-4), 45.62 (C-7), 47.31 (C-
5), 66.87 (C-6), 86.64 (C-7a), 112.95 (C-3), 171.90 (C-2),
182.34 (C-3a)

Cirsimaritin (8) — White amorphous powder, mp 247°C;
UV, Ay MeOH) nm : 276, 333, A,,, (MeOH+NaOMe)
nm : 274, 290sh, 385, A, (MeOH+AICL,) nm : 260sh,
283sh, 300, 362, &,,, MeOH+NaOAc) nm : 274, 340,
385, Apae (MeOH+NaOAc+H,BO,) nm : 276, 335; 'H-
NMR (500 MHz, pyridine-d;) &: 3.89 (3H, s, OCH,),
401 (3H, s, OCH,), 6.81 (1H, s, H-3), 697 (1H, s, H-8),
7.29 (2H, d, J=9.0 Hz, H-3' and H-5), 7.98 (2H, d, J=9.0
Hz, H-2' and H-6'); "C-NMR (100 MHz, CDCL,) §: 56.32
(OCH,), 60.50 (OCHS,), 91.48 (C-8), 103.69 (C-3), 106.00
(C-10), 116.88 (C-3', 5", 122.14 (C-1'), 128.92 (C-2, 6),
135.8 (C-6), 153.42 (C-5), 153.61 (C-9), 159.27 (C-7),
162.82 (C-4), 164.75 (C-2), 183.08 (C-4).

ek

HER 73 F oM Beld 359] F2tEwe0]=9l pectolinari-
genin (1),"” apigenin (3)” 2 cirsimaritin (6)'” Cirsium
SollA on] BaE EFRA olE59] o|glald gt 1 7]
IEAAIEE 7|1ER Y g vwsled 1 728 A%
Elbia=y

58 2= [al, &1 +100.1°%) P13 o A} B4 o)
o} IR 2HEHA #2E 3434 cm” 2 1676 cm o F

1 R1=H, R2=OCH3, R3=CH3
3 Ri=H, Ry=H, Ra=H
© Ry=CHjs, Ry;=OCHj3, Rz=H

Fig. 1. The Structures of Compounds 1~6 from Cirsium
rhinoceros.
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