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Study on chemical constituents from Carpesium faberi
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Abstract: Objective To investigate the chemical constituents from the whole plant of Carpesium faberi. Methods Compounds were
isolated by various chromatographic techniques, including silica gel, ODS, sephadex LH-20, and semi-preparative HPLC, and their
structures were identified by comparison of their experimental spectroscopic data with their reported data. Results The
phytochemistry investigation led to the isolation of 12 compounds, and their structures were elucidated as ent-kaurane-3f,168,17-triol
(1), 3-(hydroxy-acetyl)-1H-indole (2), 8,9,10-trihydroxythymol (3), 8-hydroxy-9,10-diisobutyryloxy-thymol (4), neryl-pB-D-
(35)-linalyl-B-D-glucopyranoside  (6), (1R,2S,4S,5R)-2,5-dihydroxy-p-menthane (7), luteolin (8),

apigenin-7-0O-B-D-glucopyranoside (9), medioresinol (10), pinoresinol (11), and a mixture of silybin and isosilybin (12). Conclusion

glucopyranoside  (5),

All compounds except compound 7 are not only isolated from this plant for the first time, but also from this genus for the first time.

Key words: Carpesium faberi C. Winkl.; neryl-B-D-glucopyranoside; luteolin; apigenin-7-O-B-D-glucopyranoside; pinoresinol; silybin
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Fig.1 Chemical structures of compounds 1—12
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W15 MRS (Fro 15.1~15.15), Hr Fr. 15.14
F Sephadex LH-20 #EAT (i alifh,, Fidid #4h d
& 12 (140 mg); Fr. 15.13 xEH ODS.
Sephadex LH-20 #ERAT (3l 73 5, o5 fo il o i) &
TLC 4itk, B4 &4 1(3 mg).2(5 mg).5(15 mg).
6 (20mg). 8 (12mg); Fr. 14 (72 g) MMM
W AU RE-TTEE 100 0 0—100 & 3) 425, 7K 4
AW (Fr. 14.1~14.4), Hrb Fr. 143 vk
RP-C g FEfIX CFHEE-ZK 30 © 70—~100 : 0) T3 4
AR (Fr. 14.3.1~14.3.4), Fr. 1432 FxE
ODS. Sephadex LH-20 BEFE (A% 5025, fefmimid
Fe il £ TLC 2lifk, 54654 3(100 mg), il i HPLC
A (A 7 (3 mg) 10 (10 mg). 11 (25 mg);
Fr. 13 (24 g) FRERCH RS (=S HF - FEE 100 -
0—100 : 3)43 B, 73 B 4 MRS (Fr. 13.1~13.4),
o Fr. 132 JHPIE RP-Cig bl CFRE-/K 30 @ 70—~
100 0 0O Fo3 k4 Mgy (Fr. 13.2.1~13.2.4),
Fr. 13.2.3 /x5 /1] Sephadex LH-20 #EAT: (1 7
5, LAY 4 (70 mg),
3 SZHEE

G 1: otk i (R o ESI-MS m/z: 345.4
[M+Na]’, 257.3 [M+CI]", SoRMIX4 7 E N
322. 'H-NMR (500 MHz, CD;0D) 8: 3.69 (1H, d, J =
11.2 Hz, H-17a), 3.58 (1H, d, J = 11.2 Hz, H-17b),
3.12 (1H, dd, J = 12.0, 5.0 Hz, H-3), 1.01 (1H, m,
H-9), 0.79 (1H, m, H-5), 1.83 (1H, m, overlapped,
H-15a), 1.41 (1H, m, overlapped, H-15b), 2.03 (1H,
br, H-13), 1.63 (1H, m, overlapped, H-7a), 1.51 (1H,
m, overlapped, H-7b), 1.62 (2H, m, overlapped, H-2),
1.62 (2H, m, overlapped, H-12), 1.40 (2H, m,
overlapped, H-6), 1.61 (2H, m, overlapped, H-11),
1.85 (1H, m, H-1a), 0.90 (1H, m, H-1b), 1.93 (1H, m,
H-14a), 0.90 (1H, m, overlapped, H-14b), 1.05 (3H, s,
H-18), 0.95 (3H, s, H-19), 0.76 (3H, s, H-20);
BC-NMR (125 MHz, CD;0OD) &: 39.9 (C-1), 28.0
(C-2), 79.7 (C-3), 39.9 (C-4), 58.1 (C-5), 21.3 (C-6),
43.2 (C-7), 45.6 (C-8), 56.5 (C-9), 40.2 (C-10), 19.4
(C-11), 27.3 (C-12), 46.3 (C-13), 38.1 (C-14), 53.7
(C-15), 82.8 (C-16), 66.8 (C-17), 28.8 (C-18), 18.4
(C-19), 16.2 (C-20). LA -1tk Fdts 55 STk IE 1
&) ent-kaurane-3a,16a,17-triol A 7], {H ¥ iy
CA BlliE, RIVZNADII SRR EAFAE CH;-20
Hoon B2 R ETRE, DG, ABFFURE AR

R T e . B, R AEY S g E,
¥ CH3-20 i 4 ot 434 CH3-20 5 H-3 H
i NOESY #2%, MiAS H-5. H-9 MK, DAH
H-5/H-9 W] %) NOESY AHICHIVE, W n] #f 2
OH-3. H-5. 45 H-9 & B-HH; [FK, WA
CH,-15/CH,-11. CH,-17/CH,-12 HA5 NOESY #{¢,
UL A/B/C =3R4 I, WAHE, L& 16-OH 4 a-
R (& 2), B, et a% 1 4 ent-kaurane-
3B,16a,17-triol.

2 &1 # NOESY X%
Fig.2 Key NOESY correlations of compound 1

Ew 2. LOEH (HED . ESI-MS m/z: 198.2
[M+Na]’, 174.0 [M—H], SoRMHX0 7 FEN
175. 'H-NMR (500 MHz, CD;OD) ¢: 8.22 (1H, s,
H-2), 8.24 (1H, d, J = 8.3 Hz, H-4), 7. 24 (2H, m, H-5,
6), 7.47 (1H, d, J = 7.4 Hz, H-7), 4.75 (2H, s, H-9);
BC-NMR (125 MHz, CD;0D) &: 134.0 (C-1), 114.8
(C-2), 126.9 (C-3), 114.8 (C-4), 124.3 (C-5), 123.2
(C-6), 122.6 (C-7), 138.1 (C-7a), 196.0 (C-8), 66.2
(C-9). LA EJiHcds 5 Scpkapos — 0™, Wi
&%) 2 24 3-(hydroxy-acetyl)-1H-indole.

& 3: TR . ESI-MS m/z: 221.1 [M+
Nal’, 197.0 [M—H], ERMH*XoF BN 198,
'H-NMR (500 MHz, CD;OD) &: 6.62 (1H, s, H-2),
7.17 (1H, d, J= 7.6 Hz, H-5), 6.64 (1H, d, J = 8.5 Hz,
H-6), 3.89 (4H, brs, H-9, 10), 2.22 (3H, s, 7-CH3);
BC-NMR (125 MHz, CD;0D) ¢: 139.6 (C-1), 118.2
(C-2), 156.7 (C-3), 124.0 (C-4), 128.4 (C-5), 1212
(C-6), 20.9 (C-7), 79.9 (C-8), 66.4 (C-9, 10). LA_F-J¥%
Tt 5 Scmk ks — 2, M e e 5 3 0 8,9,10-
trihydroxythymol.

&Y 4: TLOMRY) . "H-NMR (500 MHz,
CDCl3) 6: 6.90 (1H, d, J = 8.0 Hz, H-5), 6.69 (1H, s,
H-2), 6.64 (1H, dd, J = 8.2, 1.2 Hz, H-6), 4.46 (4H,
dd, J=19.0, 11.9 Hz, H-9, 10), 2.57 (2H, m, H-2, 2"),
227 (3H, s, 7-CH3), 1.12 (12H, d, J = 7.2 Hz, 3', 3/,
3" 3"-CH3); C-NMR (125 MHz, CDCls) 6: 177.4
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(C-1, 1), 156.5 (C-3), 140.0 (C-1), 126.4 (C-5),
120.4 (C-5), 118.5 (C-2), 78.6 (C-8), 67.2 (C-9, 10),
33.9 (C-2',2"),20.9 (C-7), 18.8 (C-3",3",3",3"). LA I
P S Sk — 5, s et 4
8-hydroxy-9,10-diisobutyryloxy-thymol.

WY 5 EEOHIRY. "H-NMR (500 MHz,
CDCl3) d: 4.29 (2H, m, H-1), 5.39 (1H, m, H-2), 2.11
(2H, overlapped, H-4), 2.11 (2H, overlapped, H-5),
5.12 (1H, m, H-6), 1.62 (3H, s, 8-CH3), 1.68 (3H, s,
9-CH3), 1.76 (3H, s, 10-CH3), 4.29 (1H, d, J = 8.0 Hz,
H-1"), 3.78 (1H, m, H-6'a), 3.25 (1H, m, H-6'b),
3.10~4.20 (3H, m, H-2'~4"); "“C-NMR (125 MHz,
CD;0D) ¢: 17.8 (C-8), 23.7 (C-10), 25.9 (C-9), 27.7
(C-5), 33.0 (C-4), 62.8 (C-6'), 66.2 (C-1), 71.5 (C-4"),
75.1 (C-2"), 77.8 (C-5), 78.0 (C-3), 102.8 (C-1"),
122.5 (C-2), 125.0 (C-6), 132.7 (C-7), 141.7 (C-3), LA
bR sckoE -8, M a s h
T P IE -B-D -k i 367 26 B 7

AW 6: I EMRY . H-NMR (500 MHz,
CDCl1;) o: 6.10 (1H, overlapped, H-1a), 5.20 (1H,
overlapped, H-1b), 6.10 (1H, overlapped, H-2), 2.06
(1H, overlapped, H-4a), 1.64 (1H, overlapped, H-4b),
2.06 (1H, overlapped, H-5a), 1.64 (1H, overlapped,
H-5b), 5.11 (1H, m, H-6), 1.65 (3H, s, 8-CH3), 1.61
(3H, s, 9-CH3;), 1.34 (3H, s, 10-CH3), 4.33 (1H, d, J =
8.0 Hz, H-1"), 3.73(1H, m, H-6'a), 3.25 (1H, m,
H-6'b), 3.10~4.20 (3H, m, H-2'~4"); "*C-NMR (125
MHz, CD;0D) ¢: 17.8 (C-9), 23.4 (C-5), 23.6 (C-10),
25.9 (C-8), 41.6 (C-4), 62.8 (C-6), 71.7 (C-4"), 75.0
(C-2,77.5 (C-5"), 78.2 (C-3"), 81.3 (C-3), 99.2 (C-1"),
114.9 (C-1), 125.7 (C-6), 132.1 (C-7), 144.5 (C-2). VL
R R S SckaoE — 5, s A 6
(35)-linalyl-B-D-glucopyranoside .

a7 ToOMRY), T R R VAV S
. "H-.NMR (500 MHz, CD;OD) : 3.75 (1H, m,
H-5), 3.42 (1H, m, H-2), 1.30~1.76 (7H, m, H-1,
3-CH,, H-4, 6-CH,, H-8), 0.97 (3H, d, J = 6.8 Hz,
10-CH3), 0.93 (3H, d, J= 6.5 Hz, 9-CHj3), 0.90 (3H, d,
J=6.5Hz, 7-CH3); "“C-NMR (125 MHz, CD;0D) §:
27.1 (C-1), 71.8 (C-2), 29.0 (C-3), 47.1 (C-4), 67.6
(C-5), 36.5 (C-6), 18.1 (C-7), 35.4 (C-8), 18.6 (C-9),
21.2 (C-10)o DAt 5 ek — 2, ek
EEW T M (1R,2S,48,5R)-2,5- " J3Hp- TR 5t o

&) 8: Bty (HEE), TLC Al 254 nm
NUIEHRIT S, R IR 2 B G, TH-
NMR (500 MHz, DMSO-dg) 6: 7.41 (2H, m, H-2', 6'),
6.90 (1H, d, J = 9.3 Hz, H-5), 6.65 (1H, s, H-3), 6.43
(1H, d, J = 1.4 Hz, H-8), 6.18 (1H, d, J = 2.1 Hz,
H-6); “C-NMR (125 MHz, DMSO-d;) J: 181.8 (C-4),
164.5 (C-2), 164.1 (C-7), 161.7 (C-5), 157.5 (C-9),
150.0 (C-4"), 146.0 (C-3), 121.7 (C-1"), 119.2 (C-6),
116.3 (C-5"), 113.6 (C-2'), 103.9 (C-10), 103.1 (C-3),
99.1 (C-6), 94.1 (C-8). LA byl i 5 SCiikioE —
M, W EAY) 8 WARE K,

&Y 9: Wk AK. 'THNMR (500 MHz,
DMSO-dg) 6: 7.94 (2H, d, J = 8.9 Hz, H-2', 6'), 6.94
(2H, d, J = 9.7 Hz, H-3', 5), 6.85 (1H, s, H-8), 6.43
(1H, d, J = 2.3 Hz, H-6), 12.94 (1H, s, 5-OH), 5.05
(1H, d, J = 7.3 Hz, H-1"), 3.19~5.40 (5H, m,
Glu-H-2"~4", 6"); "*C-NMR (125 MHz, DMSO-d;)
5: 182.0 (C-4), 164.2 (C-2), 162.9 (C-9), 161.3 (C-4"),
161.1 (C-7), 156.9 (C-5), 128.6 (C-2', 6'), 121.0
(C-1"), 116.0 (C-3', 5'), 105.3 (C-10), 103.1 (C-3),
99.9 (C-6), 94.8 (C-8), 99.5 (C-1"), 73.1 (C-2"), 76.4
(C-3"), 69.5 (C-4"), 77.2 (C-5"), 60.6 (C-6"). LL ik
T 5 SCkaR s — S, MR A 9 R
F-7-O-B-D- LI 18 4

WEY 10: s CFEE. "TH-NMR (500
MHz, CD;0D) é: 6.95 (2H, m, H-2', 5'), 6.82 (1H, dd,
J= 8.0 Hz, H-6"), 6.78 (1H, s, H-2), 6.76 (1H, s, H-6),
471 (2H, d, J = 42 Hz, H-7, 7), 425 (2H, m, H-9,
9, 3.85 (3H, s, 10-OCH;), 3.84 (6H, s, 10/,
11-OCH;3); “C-NMR (125 MHz, CD;0D) &: 149.3,
149.1 (C-3, 5), 147.3 (C-3', 4", 133.8 (C-4), 133.8
(C-1"), 133.1 (C-1), 120.0 (C-6'), 116.1 (C-5"), 111.0
(C-2), 104.5 (C-2, 6), 87.7, 87.5 (C-7, 7"), 72.7, 72.6
(C-9, 9", 56.8, 56.4 (C-10, 10’, 11), 55.5, 55.3 (C-8,
8. VAl Ees S ocikapaE — 8, M s
#) 10 & medioresinol.

WA 1 otk CFEE-/K) . 'H-NMR (500
MHz, CD;OD) d: 6.94 (2H, d, J = 1.7 Hz, H-8, 8),
6.80 (2H, dd, J= 8.8, 1.5 Hz, H-6/, 6), 6.76 (2H, d, J =
8.7 Hz, H-5, 5), 4.70 (2H, brs, H-3', 3), 4.22 (2H, m,
H-1, 1), 3.84 (6H, s, H-10, 10", 3.13 (2H, s, H-2, 2');
BC-NMR (125 MHz, CD;OD) &: 148.7 (C-8', 8),
146.9 (C-7', 7), 133.4 (C-4, 4"), 119.6 (C-5', 5), 115.7
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(C-6, 6), 110.6 (C-9', 9), 87.1 (C-3, 3), 72.2 (C-1", 1),
56.0 (C-10", 10), 54.9 (C-2', 2) L L il Bl 55 ik
a8, M 1 s .

AW 12: TotTr i CREED, mp 163~165 C.
TLC 5 254 nm T2 KB, FEEGR L
W B (6 41 . "TH-NMR (500 MHz, DMSO-de) T1
LAY 5,7- e AR EREE 5 [0: 5.92 (1H, d,
J =15 Hz, H-6), 5.92 (1H, d, J = 1.5 Hz, H-7), 5.08
(1H, d, J = 11.0 Hz, H-2), 492 (1H, d, J = 11.0 Hz,
H-3)], 6 MiTESHET 1 A~ "E IR B 37
KRN Z T [0 6.80~7.10 (6H, m, H-2', 2",
5,5",6,6"], UUKAHET 7'\ 8. 96 4 NMELES
[3.54 (1H, d, J = 12.0 Hz, H-9'a), 4.17 (1H, m, H-9'b),
4.62 (1H, m, H-8"), 4.95 (1H, m, H-7"], &J5 1 ~H
AHAES 93.78 BH, s) JHJE T 3"-OCH;; "C-NMR
(125 MHz, DMSO-dy) i s 36 N5, Hrh
§57.1 JAJ& T 3"-OCHs; Bedkhik 6 199.2 HJE - C-4,
HAF) 0 168.3, 164.8, 163.9, 149.1, 148.5, 145.1,
145.1, 144.7, 144.7, 131.5, 131.5, 128.9, 122.8, 122.6,
122.0, 118.1, 118.0, 117.8, 117.7, 116.8, 113.1, 113.1,
101.9, 97.5, 96.5 7l & T 3 NI 5 s 6
61.6 HJET C-9'; §79.58,79.56,80.4 H)ET C-7';
77.3 HJET C-8's FIRM 6 84.0,72.9, 72.8 W) JE T
AR C-2, 3. VAR AR K scikdaE!™ )
Loxt, St 59 12 /K RHEIT RS 5K Gl R 1)
PR AR R AT A1), BIA 7K K8 2% A Csilybin
A) HIKKHIZE B (silybin B). /K KHIZFE A
(isosilybin A) 5 3/K K3 B (isosilybin B) {7k
“W.
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