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megastigmadien-3-one (10). scopoletin (11). MIHEER ZEg (12). 5,7- —¥2FE-4-FEHEEINE (13). 7-ketositosterol (14). 5a,8a-
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Chemical constituents of Patrinia villosa
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Abstract: Objective To study the chemical constituents from the whole plants of Patrinia villosa. Methods Chemical
constituents were isolated and purified with the help of various chromatographic techniques such as silica gel, ODS, Sephadex-LH
20, Pre-HPLC. The structures of these compounds were identified by spectral data analysis. Results Twenty-eight compounds were
separated from the ethanol extract of P. villosa, which were identified as nortrachelogenin (1), salicifoliol (2), pinoresinol (3),
matairesinol (4), epipinoresinol (5), boehmenan (6), (+)-dehydrovomifoliol (7), (3S,5R,6S,7E)-3,5,6-trihydroxy-7-megastigmen-
9-one (8), loliolide (9), 9-hydroxy-4,6-megastigmadien-3-one (10), scopoletin (11), caffeic acid ethyl ester (12), 5,7-dihydroxy
1-4’-methoxyl flavonol (13), 7-ketositosterol (14), Sa,8a-epidioxyergosta-6,22-dien-3p3-ol (15), stigmast-4-ene-60-o0l-3-one (16),
stigmast-4-ene-3,6-diol  (17), 2,2'-oxybis(1,4)-di-tert-butylbenzene (18), kaempferol (19), p-hydroxybenzaldehyde (20),
2'-0-(92,12Z,15Z-octadecatrienoyl) glyceryl B-D-galactopyranoside (21), protocatechualdehyde (22), p-coumaric acid (23),
p-hydroxybenzoic acid (24), 5-hydroxy-4-(4-hydroxyphenyl)-2(5H)-furanone hydroxybutenolide (25), 6,7-dihydroxy-coumarin (26),
chlorogenic acid (27), and methyl chlorogenate (28). Conclusion Compounds 1, 2, 4, 5, 6, 8, 10—26, and 28 are isolated from P,
villosa for the first time.

Key words: Patrinia villosa (Thunb.) Juss.; nortrachelogenin; caffeic acid ethyl ester; 6,7-dihydroxy-coumarin; methyl chlorogenate
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PfdE. WA, PR IR TR WTH TR
9 M. St s YT bk
R HARMEEN, BRRNGE) Z o T2 E &
H, MRZEDARABRIE R, A e 244
Kz —, R UM G, WiE#E
BHRR BEMeE b £ 20 =38 IRJm kG
ARIERE. WA, S, 93RRI R
g1, WU BRSO FE R b S B RGE R
12 5 3-H R AT e A2 AR I0E I RR R s Ui 32
BSIRYRO, AR B BA BT Bt
RO FUEAL, FURRIOSEEM. N T RITK
AR s B, RS HIR TR kA, AR sk
B M H 22 b (i 23 B BOR G AR 0 1 — S e K
BEL R AL HEAT T IT, B aiferg s 28 MLs
Y, 3% RSO I (nortrachelogenin,
1). salicifoliol (2). pinoresinol (3). matairesinol
(4). epipinoresinol (5). boehmenan (6). (+)-
dehydrovomifoliol (7)+ (3S,5R,6S,7F)-3,5,6-trihydroxy-
7-megastigmen-9-one (8). loliolide (9). 9-hydroxy-
4,6-megastigmadien-3-one (10). scopoletin (11).
MIHERR 2. B8 (caffeic acid ethyl ester, 12). 5,7- %
-4 4 B W BE ( 5,7-dihydroxyl-4-methoxyl
13 ) . 7-ketositosterol ( 14 ) . 50,80~
epidioxyergosta-6,22-dien-3B-0l (15 ) . stigmast-4-
ene-6a-ol-3-one (16). stigmast-4-ene-3,6-diol (17).
2,2"-oxybis(1,4)-di-tert-butylbenzene (18 )+ kaempferol
(19). p-hydroxybenzaldehyde (20). 2'-0-(9Z,12Z,
15Z-octadecatrienoyl)glyceryl-p-D-galactopyranoside ,
(21). protocatechualdehyde (22). X} &S (p-
coumaric acid, 23) X} 232K H R (p-hydroxybenzoic
acid , 24 ) . 5-hydroxy-4-(4-hydroxyphenyl)-2(5H)-
furanone hydroxybutenolide (25). I B & &
(6,7-dihydroxy-coumarin, 26). £¢Jiif2 (chlorogenic
acid, 27). Z¢JAEZ S (methyl chlorogenate, 28).
Hh a7 1. 2. 4~6. 8. 10~26. 28 I
M h o A 5.
1 XFES5HH

Bruker AVANCE-III (400, 600 MHz) ZYi%H
AR IEA; TU-1901 BUE AR WL A3 Y66 FE s
Waters UPLC Premior Q-TOF JFii{%; &7 LC-20A
RS RCBAR A (B, HAD: Agilent 1260
A AR S (Pre-HPLC, “Z4#1e, £,
PRARJLE 10 mL/min); o SBAR IR (MPLC,

flavonol ,

Grace, *&[H, AR E 6 mL/min); H|& GG
(Shiseido Capcellpak Cig, 250 mmX20 mm, 5 um,
A s, HA); MCI gel CHP20P (75~150 pm,
—EWEERRAF, HA); K Sephadex LH-20
(25~100 pm, A BEESTER], £ED; YMC gel
ODS-AQ (50 um, YMC HIRA®, HA); kA
fEfE (100~200. 200~300 H, #H&ilEET) D,
Ve J2 E i % ) 2% B 2 (60 HSGFose REFRIR. (A
LR IFRAR AR, HE); CD;OD. CDCls\
CsDsN (Cambridge Isotope Laborato- ries, <[ );
I Wl (Dikma A#], ks, KED; HZEA
i 23 B 4l A WL O B 258 ] B4k 2350 4 7
AR RO AR, B R, A H k.
Wiy b A 2R A PR A = A P2 1 Tl A HL
A

SEEG H BRI R H 2, IR Rilgh R
HRFERNFEHFRREE AR P villosa
(Thunb.) Juss. ({425, fEiEdsA (BHBJ20180807)
RAET L R 25 K R 2R AL
2 EESENE

TR AEME A5 15 ke, MRS, M
95% £ BE ZE B TRIEHL, WR IR IR E L) 4 ke.
¥ ATENH S IR EIRE T KT, R AME. —
FH BT BERR OBE IE T EEAEHG, e RO A
R BRI R ZERG A (A~D).

TEFEEEAL (B: 316 g) HEERK (100~
200 HDOHAE G £ 8 i B AR I I RE A (41 (120
cmX25 ecm), fiHEE-BERE e RS (100 1 1~0 :
1 ASELCAIA B S 2] B-1~B-12. B-10 (12.6
g) ZRER IS, DA EE-BE L 2.0 (20 2 10 2 1)
AN A B 9 B6 FE BE B 1§ 2 B-10-1 ~ B-10-17,
B-10-14~B-10-16 454 Sephadex LH-20 A
taplk, Ak SR - R (505 101 SRR
B 15%CIEE R SR REY 1 (17 mg). 2
(3mg). 3 (10mg). 4 (5mg). 5 (8§ mg). 6 (50
mg). 7 (13 mg). 8 (15mg). 9 (30 mg). 10 (21
mg). 11 (35 mg). B-10-13 &R, K-
HEE (4:1~0: 1) BEEEHMAS B-10-13-1~
B-13-20, B-10-13-5. B-10-13-10 £ £ AH (it ,
30%~95% L IE G A5 2116 54 12 (5 mg). 13
(5mg). B-10-13-18 £ Sephadex LH-20 #tx — & H
Fe-FEE (10D BElE RES R A o, 7
S &2, “H MRE-ERONE (1501 ZIkE
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FFaitk 15 511k 54 146 mg)15(4 mg).16(6 mg).
B-11 & MCI A%, /K-FEE (1:9~0: 1) BAREEDEH
5 B-11-1~B-11-10, B-11-8 7 HEEE 45 154k
W17 (5 mg). BERRZBEIRAL (C: 110 g) &hiE
R, - S b (501 00~00 1!
0~0:0:1) BREEHMASE C-1~C-10. C-10 &
MCI ¥, 7K @ HEE (1:19~0: 1) BB seiss
C-10-1~C-10-9, C-2 /&£ & H ke h w45 L&Y
18 (4 mg). C-5%4 Sephadex LH-20 %At toitk,
FEE-/K (10 1) BEBCAIHRI & WA 5%~95% 2G5
A E8 3 EaY 19 (5 mg). 20 (15mg). C-10-9
2t Sephadex LH-20 #EAE (il . o i AE /K- H
B (10 1~0 2 1) 1l AH 45% OG5 E 77 5545
AP 21 (3 mg). C-8 JxHid Sephadex LH-20 #t
A K- FEE (0 2 1~1:0) ¥El s fEh &
4E B A 22 (13 mg)+ 23 (75 mg). 24 (25 mg).
25 (4mg). 26 (7mg), C-10-3 &R EiEf:, /K-
R (91 1~0: 1) BEEE¥EMASE C-10-3-1~
C-10-3-6, C-10-3-4 Jx il Sephadex LH-20 A
P 5 22 1) 5% A 10% S G SR FE S i AL 15 B4k &
Y27 (110 mg). 28 (78 mg)-.
3 HikE

Ham 1. FEBAE: UV (m): 281;
HR-ESI-MS m/z: 375.143 5 [M+H]"; 'H-NMR (600
MHz, CD;0D) 6: 6.70 (1H, d, J = 8.0 Hz, H-5'), 6.70
(1H, d, J = 8.0 Hz, H-5), 6.69 (1H, d, J = 2.0 Hz,
H-2'), 6.67 (1H, d, J = 2.0 Hz, H-2), 6.59 (1H, dd, J =
8.0, 2.0 Hz, H-6'), 6.57 (1H, dd, J = 8.0, 2.0 Hz, H-6),
3.97 (2H, d, J = 8.1 Hz, H-9), 3.81 (3H, s, 3-OCH3),
3.78 (3H, s, 3'-OCH3), 3.12 (I1H, d, J = 13.7 Hz,
H-7'a), 2.85 (1H, d, J = 13.7 Hz, H-7'B), 2.78 (1H, dd,
J=13.4, 4.8 Hz, H-7), 2.47 (1H, dd, J = 13.4, 9.5 Hz,
H-7), 2.44 (1H, m, H-8); BC-NMR (151 MHz,
CD;0D) ¢: 131.9 (C-1), 113.5 (C-2), 149.0 (C-3),
146.1 (C-4), 116.2 (C-5), 122.3 (C-6), 32.3 (C-7), 44.6
(C-8), 71.9 (C-9), 128.2 (C-1), 114.9 (C-2'), 148.8
(C-3"), 146.7 (C-4"), 116.2 (C-5"), 124.1 (C-6'), 41.8
(C-7"), 774 (C-8'), 180.6 (C-9"), 56.4 (C-3-OCH3),
56.3 (C-3'-OCH3). LA ¥ 5 SCikfikiE — 0, #k
KRG AERE AR IT.

e 2: FIERR; UV (nm): 282, 233;
HR-ESI-MS m/z: 267.122 6 [M+H]"; 'H-NMR (400
MHz, CD;0D) 6: 6.95 (1H, d, J = 1.9 Hz, H-5'), 6.81

(1H, dd, J = 8.1, 1.9 Hz, H-6'), 6.77 (1H, d, J = 8.1
Hz, H-2'), 4.65 (1H, d, J = 6.6 Hz, H-2), 4.52 (1H, dd,
J=9.6, 6.8 Hz, H-8a), 435 (1H, dd, J = 9.6, 2.1 Hz,
H-4a), 4.28 (1H, t, J = 8.7 Hz, H-8b), 4.06 (1H, dd,
J = 9.1, 3.5 Hz, H-4b), 3.85 (3H, s, 3-OCH3), 3.54
(1H, td, J = 8.7, 3.4 Hz, H-5), 3.19 (1H, dtd, J = 8.9,
6.7, 2.1 Hz, H-1); '3C-NMR (100 MHz, CD;OD) §:
47.6 (C-1), 87.8 (C-2), 70.9 (C-4), 49.3 (C-5), 181.1
(C-6), 71.8 (C-8), 132.2 (C-1"), 110.9 (C-2), 149.2
(C-3"), 147.7 (C-4"), 116.1 (C-5'), 120.2 (C-6'), 56.4
(3'-OCH3). LA F## 5 SCiffiiE — 202, #s etk
A9 2 A salicifoliol.

B 3. MIEIHE: UV (am): 279,
229; HR-ESI-MS m/z: 359.148 7 [M+H]*; 'H-NMR
(600 MHz, CD;0D) : 6.93 (2H, d, J = 1.8 Hz, H-2/,
2"), 6.78 (4H, m, H-6', 6", 5', 5"), 4.68 (2H, d, J = 4.2
Hz, H-2, 6), 3.83 (8H, m, 2 X -OCHs, H-4b, 8b), 3.15
(2H, m, H-1, 5); 3C-NMR (150 MHz, CD;OD) &:
133.7 (C-1, 1'), 110.9 (C-2, 2'), 149.1 (C-3, 3'), 147.4
(C-4, 4", 116.1 (C-5, 5'), 120.0 (C-6, 6"), 87.4 (C-7,
7", 55.3 (C-8, 8'), 72.6 (C-9, 9'), 56.4 (C-OCH3). L I
Bl 5 vk E — 50, MEEREY 3N
pinoresinol.

a4 AEBA: UV e (am): 280;
HR-ESI-MS m/z: 375.181 2 [M+H]"; 'H-NMR (400
MHz, CD;OD) 6: 6.69 (1H, d, J = 8.3 Hz, H-5), 6.67
(1H, d, J = 7.9 Hz, H-5), 6.66 (1H, d, J = 2.3 Hz,
H-2'), 6.57 (1H, dd, J = 8.3, 2.3 Hz, H-6"), 6.55 (1H, d,
J=2.0 Hz, H-2), 6.50 (1H, dd, J = 7.9, 2.0 Hz, H-6),
4.15 (1H, dd, J = 9.0, 7.0 Hz, H-9a), 3.92 (1H, dd, J =
9.0, 7.5 Hz, H-9b), 3.78 (3H, s, 3-OCHs), 3.77 (3H, s,
3'-OCH3), 2.88 (1H, dd, J = 13.9, 5.5 Hz, H-7a), 2.81
(1H, dd, J = 13.9, 6.9 Hz, H-7'b), 2.66 (1H, m, H-8),
2.51 3H, m, H-7, 8); '*C-NMR (100 MHz, CD;0D)
5: 131.3 (C-1), 113.2 (C-2), 149.1 (C-3), 146.4 (C-4),
116.2 (C-5), 122.2 (C-6), 38.9 (C-7), 42.5 (C-8), 72.9
(C-9), 130.5 (C-1"), 113.9 (C-2'), 149.1 (C-3"), 146.7
(C-4"), 116.2 (C-5"), 123.0 (C-6"), 35.4 (C-7"), 47.8
(C-8"), 181.7 (C-9"), 56.3 (3-OCH3), 56.3 (3'-OCH3).
DA Hd 5 Sk akoE — 500, M A 4 N
matairesinol.

&Y 5: WHERE: UV A (m): 280,
229; HR-ESI-MS m/z: 359.148 7 [M+H]*; 'H-NMR
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(400 MHz, CD;0D) : 6.98 (1H, d, J = 1.5 Hz, H-2"),
6.96 (1H, d, J = 1.8 Hz, H-2), 6.81 (4H, m, H-5, 5, 6,
6'), 4.86 (1H, d, J = 6.0 Hz, H-7"), 4.43 (1H, d, J= 7.0
Hz, H-7), 4.11 (1H, dd, J = 9.3, 1.2 Hz, H-9a), 3.87
(3H, s, 3-OCHs), 3.87 (3H, s, 3-OCHs), 3.85 (1H, m,
H-9b), 3.80 (1H, m, H-9'a), 3.40 (1H, m, H-8"), 3.30
(1H, m, H-9%), 2.96 (1H, m, H-8); '*C-NMR (100
MHz, CD:;OD) &: 133.5 (C-1), 110.5 (C-2), 149.3
(C-3), 147.9 (C-4), 1162 (C-5), 120.2 (C-6), 89.5
(C-7), 55.6 (C-8), 72.0 (C-9), 131.1 (C-1"), 110.5
(C-2'), 148.9 (C-3'), 146.9 (C-4'), 116.1 (C-5"), 119.4
(C-6'), 83.5 (C-7"), 51.3 (C-8"), 70.6 (C-9"), 56.4 (3,
3-OCHs). VA -3 5 kol — 204, e
AW 5 4 epipinoresinol,

LM 6: FEOMRIEM: UV Apge (nm): 324,
292; HR-ESI-MS m/z: 713.259 8 [M+H]*; 'H-NMR
(400 MHz, CD:;OD) &: 7.45 (1H, d, J = 15.9 Hz,
H-7",7.38 (1H, d, J= 15.9 Hz, H-7), 7.10 (1H, d, J=
1.9 Hz, H-2"), 7.04 (1H, d, J = 1.9 Hz, H-2), 6.99
(1H, dd, J = 8.2, 1.9 Hz, H-6""), 6.95 (1H, dd, J = 8.2,
1.9 Hz, H-6), 6.90 (1H, d, J= 1.9 Hz, H-2'), 6.79 (1H,
dd, J = 8.2, 1.9 Hz, H-6"), 6.76 (1H, m, H-5"), 6.75
(1H, d, J = 8.2 Hz, H-5), 6.75 (1H, d, J = 8.2 Hz,
H-5"), 6.72 (1H, brs, H-6"), 6.69 (1H, brs, H-2"), 6.25
(1H, d, J = 15.9 Hz, H-8"), 6.21 (1H, d, J = 15.9 Hz,
H-8), 5.33 (1H, d, J= 7.6 Hz, H-7"), 4.49 (1H, dd, J =
11.2, 5.1 Hz, H-9'a), 4.33 (1H, dd, J = 11.2, 7.8 Hz,
H-9'b), 4.13 2H, t, J = 6.2 Hz, H-9"), 3.83 (3HLs,
3"-OCH;), 3.83 (3H, s, 3-OCH;), 3.80 (3H, s,
3"-OCHs), 3.76 (1H, m, H-8"), 3.73 (3H, s, 3'-OCH),
2.65 (2H, t, J = 7.2 Hz, H-7"), 1.96 (2H, m, H-8");
13C-NMR (100 MHz, CD;0D) &: 127.5 (C-1), 111.6
(C-2), 149.3 (C-3), 150.7 (C-4), 116.5 (C-5), 124.2
(C-6), 1472 (C-7), 115.0 (C-8), 168.8 (C-9), 136.5
(C-1%), 111.0 (C-27), 149.0 (C-3"), 147.8 (C-4'), 116.2
(C-5"), 120.3 (C-6), 90.2 (C-7"), 51.8 (C-8'), 66.6
(C-9"), 133.6 (C-1"), 114.3 (C-2"), 145.4 (C-3"), 147.6
(C-4"), 129.0 (C-5"), 117.7 (C-6"), 33.3 (C-7"), 31.7
(C-8"), 65.0 (C-9”), 127.6 (C-1"), 111.7 (C-2"),
149.3 (C-3"), 150.6 (C-4"), 116.5 (C-5""), 124.0
(C-6"), 146.6 (C-7"), 115.5 (C-8"), 169.2 (C-9"),
56.4 (3-OCH:), 56.4 (3'-OCHs3), 56.7 (3"-OCHs), 56.4
(3"-OCH3). DA -%#s 5 kil — 51, Hikse

&%) 6 J boehmenan.

E 7. BFEHIRIA: UV Ay (nm):
238; HR-ESI-MS m/z: 223.133 3 [M+H]"; 'H-NMR
(400 MHz, CD;0D) 6: 7.02 (1H, d, J = 15.8 Hz, H-7),
6.45 (1H, d, J = 15.8 Hz, H-8), 5.93 (1H, s, H-4), 2.63
(1H, d, J = 17.0 Hz, H-2a), 2.33 (1H, s, H-10), 2.30
(1H, d, J = 17.0 Hz, H-2b), 1.92 (3H, s, H-13), 1.08
(3H, s, H-11), 1.04 (3H, s, H-12); 3BC-NMR (101
MHz, CD;OD) &: 42.6 (C-1), 50.5 (C-2), 200.4 (C-3),
128.0 (C-4), 128.0 (C-4), 164.6 (C-5), 80.0 (C-6),
148.3 (C-7), 131.7 (C-8), 200.7 (C-9), 27.6 (C-10),
23.5(C-11),24.7 (C-12), 19.2 (C-13). LA EHE 5
BRARIE — 2, W EWAEY 7 A (+)-dehydro-
vomifoliol,

LA 8: 1 EEPIRES SO : UV A (nm):
232; HR-ESI-MS m/z: 243.159 9 [M+H]*; 'H-NMR
(400 MHz, CD;0D) 6: 7.16 (1H, d, J = 15.8 Hz, H-7),
6.16 (1H, d, J = 15.8 Hz, H-8), 3.75 (1H, m, H-3),
2.31 (1H, ddd, J = 14.2, 4.7, 1.7 Hz, H-4a), 2.28 (3H,
s, H-10), 1.64 (1H, dd, J = 14.2, 9.2 Hz, H-4b), 1.56
(1H, ddd, J = 12.8, 3.4, 1.7 Hz, H-2a), 1.25, (1H, m,
H-2b), 1.18 (3H, s, H-12), 1.17 (3H, s, H-13), 0.94
(3H, s, H-11); BC-NMR (100 MHz, CD;0OD) d: 36.1
(C-1), 47.6 (C-2), 64.3 (C-3), 41.3 (C-4), 68.8 (C-5),
70.8 (C-6), 145.4 (C-7), 133.8 (C-8), 200.3 (C-9), 27.4
(C-10), 25.1 (C-11), 29.8 (C-12), 20.0 (C-13). LA E¥
o 5 ScwkRaE — 307, HEEEY) 8 N (3SR,
6S,7F)-3,5,6-trihydroxy-7-megastigmen-9-one.

B 9: KB APIRAE R (FED: UV A
(nm): 213; HR-ESI-MS m/z: 197.117 1 [M—+HJ*;
'H-NMR (400 MHz, CD;OD) 6: 5.76 (1H, s, H-7),
424 (1H, m, H-3), 2.44 (1H, dt, J = 13.8, 2.8 Hz,
H-40), 2.01 (1H, dt, J = 14.4, 2.7 Hz, H-20), 1.78 (3H,
s, H-11), 1.75 (1H, d, J = 4.2 Hz, H-4p), 1.55 (1H, dd,
J=3.7,14.4 Hz, H-20), 1.48 (3H, s, H-10), 1.29 (3H,
s, H-9); 13C-NMR (100 MHz, CDs0OD) d: 37.1 (C-1),
47.9 (C-2), 67.2 (C-3), 46.4 (C-4), 88.9 (C-5), 174.3
(C-6), 185.6 (C-8), 113.3 (C-7), 31.0 (C-9), 27.0
(C-10), 27.4 (C-11). LA bHdf 5 SCikhos — 350,
W% BB 9 N loliolide

L2 10: T QIR UV Ape (nm): 291
HR-ESI-MS m/z: 209.154 5 [M+H]"; 'H-NMR (400
MHz, CsDsN) d: 6.35 (1H, t, J = 6.8 Hz, H-7), 6.03
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(1H, s, H-4), 4.16 (1H, m, H-9), 2.76 (1H, m, H-8),
2.69 (1H, m, H-8), 2.42 (2H, s, H-2), 1.96 (3H, s,
H-13), 1.41 (3H, s, H-10), 1.25 (3H, s, H-12), 1.24
(3H, s, H-11); BC-NMR (100 MHz, CsDsN) : 38.8
(C-1), 54.8 (C-2), 198.8 (C-3), 126.1 (C-4), 155.5
(C-5), 142.9 (C-6), 134.1 (C-7), 40.7 (C-8), 67.7
(C-9), 24.6 (C-10), 29.4 (C-11), 29.5 (C-12), 22.7
(C-13). VA B3 ¥s 5 ke — 20, S s
%) 10 & 9-hydroxy-4,6-megastigmadien-3-one .

L& 1 FHEEHRES S B UV e
(nm): 345, 298, 252, 229; HR-ESI-MS m/z: 191.033 5
[M—H]: 'H-NMR (400 MHz, CD;0D) 6: 7.82 (1H,
d, J = 9.4 Hz, H-4), 7.05 (1H, s, H-5), 6.71 (1H, s,
H-8), 6.15 (1H, d, J = 9.4 Hz, H-3), 3.89 (3H, s,
-OCH;); *C-NMR (100 MHz, CD;OD) &: 164.3
(C-2), 111.8 (C-3), 146.2 (C-4), 109.5 (C-5), 147.6
(C-6), 154.7 (C-7), 104.1 (C-8), 151.8 (C-9), 111.6
(C-10), 56.7 (-OCH3), LA_E#i 5 SCiif s — g2,
W e A% 11 4 scopoletin.

WA 12: BIBERHE: UV e (m): 324,
241, 218; HR-ESI-MS m/z: 209.081 0 [M+H]':
'H-NMR (600 MHz, CDsOD) §: 7.53 (1H, d, J= 15.8
Hz, H-5), 7.03 (1H, d, J = 2.0 Hz, H-6'), 6.94 (1H, dd,
J=28.1,20 Hz, H-5"), 6.77 (1H, d, J = 8.1 Hz, H-2'),
6.25 (1H, d, J = 15.8 Hz, H-4), 421 (2H, q, J = 7.1
Hz, H-2), 1.31 GH, t,J=7.1 Hz, H-1); 3C-NMR (151
MHz, CD;0D) 6: 14.6 (C-1), 61.4 (C-2), 169.3 (C-3),
115.1 (C-4), 115.2 (C-5), 146.7 (C-1"), 127.7 (C-2"),
146.8 (C-3"), 149.6 (C-4'), 122.9 (C-5'), 116.3 (C-6').
DL H 5 Sk dkoE — 202, MO A Y 12 8
WHERR 2,158 o

& 13: FOK A HR-ESI-MS m/z: 301.070 5
[M-+H]*; 'H-NMR (600 MHz, CD;0D) §: 8.13 (2H,
d, J = 8.4 Hz, H-2', 6'), 6.93 (2H, d, J = 8.4 Hz, H-3',
5, 6.31 (1H, d, J= 1.7 Hz, H-8), 6.60 (1H, d, J= 1.7
Hz, H-6), 3.90 (3H, s, 4-OCH3); 3C-NMR (150 MHz,
CD;OD) 6: 148.4 (C-2), 137.5 (C-3), 177.5 (C-4),
158.1 (C-5), 98.6 (C-6), 167.0 (C-7), 92.7 (C-8), 160.6
(C-9), 105.4 (C-10), 123.6 (C-1"), 130.8 (C-2', 6",
116.3 (C-3', 5'), 162.2 (C-4'), 56.4 (4-OCHz). LA F-%{
P55 3R IE — 3P, WS e A 13 O 5,7- 2%
Fe-4'- F A T B

&) 14: KA ; HR-ESI-MS m/z: 429.372 1

[M+H]"; 'H-NMR (600 MHz, CDCl3) 6: 5.69 (1H, s,
H-6), 3.67 (1H, m, H-3), 1.20 (3H, s, H-19), 0.93 (3H,
d, J = 6.5 Hz, H-21), 0.85 (3H, t, J = 7.5 Hz, H-29),
0.83 (3H, d, J = 6.8 Hz, H-26), 0.81 (3H, d, J = 6.9
Hz, H-27), 0.68 (3H, s, H-18); *C-NMR (150 MHz,
CDCl;) d: 36.3 (C-1), 31.1 (C-2), 70.5 (C-3), 41.7
(C-4), 165.0 (C-5), 126.0 (C-6), 202.3 (C-7), 45.4
(C-8), 49.9 (C-9), 38.6 (C-10), 21.2 (C-11), 382
(C-12), 43.0 (C-13), 49.9 (C-14), 26.3 (C-15), 28.5
(C-16), 54.6 (C-17), 11.9 (C-18), 17.3 (C-19), 36.0
(C-20), 18.9 (C-21), 33.9 (C-22), 26.0 (C-23), 45.8
(C-24), 29.1 (C-25), 19.7 (C-26), 19.0 (C-27), 23.0
(C-28), 11.9 (C-29). VL FHf 530k s — 2033,
WU BB 14 O T-ketositosterol

AP 15: AERA; HR-ESI-MS m/z: 429.335 7
[M+H]J*; 'H-NMR (600 MHz, CDCl5) 8: 6.50 (1H, d,
J = 8.5 Hz, H-6), 6.24 (1H, d, J = 8.5 Hz, H-7), 5.22
(1H, dd, J = 15.3, 7.6 Hz, H-22), 5.14 (1H, dd, J =
15.3, 8.4 Hz, H-23), 1.00 (3H, d, J = 6.6 Hz, H-28),
0.90 (3H, d, J = 6.8 Hz, H-21), 0.88 (3H, s, H-19),
0.83 (3H, d, J = 6.9 Hz, H-27), 0.81 (3H, s, H-18),
0.81 (3H, m, H-26); '3C-NMR (150 MHz, CDCL) 6:
34.8 (C-1), 30.2 (C-2), 66.6 (C-3), 37.1 (C-4), 82.3
(C-5), 135.5 (C-6), 130.9 (C-7), 79.6 (C-8), 51.2
(C-9), 37.1 (C-10), 23.5 (C-11), 39.5 (C-12), 44.7
(C-13), 51.8 (C-14), 20.8 (C-15), 28.8 (C-16), 56.3
(C-17), 13.0 (C-18), 18.3 (C-19), 39.9 (C-20), 21.0
(C-21), 135.3 (C-22), 132.4 (C-23), 42.9 (C-24), 33.2
(C-25), 19.8 (C-26), 20.1 (C-27), 17.7 (C-28). L L%
53R IIE — B0, BEEEY) 15 N 50,80-
epidioxyergosta-6,22-dien-3f-ol.

AW 16: AR A ; HR-ESI-MS m/z: 429.374 0
[M+H]"; 'H-NMR (600 MHz, CDCl3) 6: 6.17 (1H, d,
J=1.9 Hz, H-6), 433 (1H, ddd, J=12.2, 5.6, 1.9 Hz,
H-4), 1.18 (3H, s, H-19), 0.92 (3H, d, J = 6.5 Hz,
H-21), 0.88 (3H, t, J = 7.0 Hz, H-29), 0.85 3H, d, J =
7.0 Hz, H-26), 0.81 (3H, d, J = 6.8 Hz, H-27), 0.71
(3H, s, H-18); 3C-NMR (150 MHz, CDCls) 6: 36.4
(C-1), 34.0 (C-2), 199.7 (C-3), 119.8 (C-4), 171.8
(C-5), 68.8 (C-6), 41.6 (C-7), 33.9 (C-8), 53.9 (C-9),
39.2 (C-10), 21.2 (C-11), 39.6 (C-12), 42.6 (C-13),
55.7 (C-14), 24.3 (C-15), 28.3 (C-16), 56.1 (C-17),
12.1 (C-18), 18.4 (C-19), 36.2 (C-20), 18.8 (C-21),
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33.9 (C-22), 26.2 (C-23), 46.0 (C-24), 29.3 (C-25),
20.0 (C-26), 19.2 (C-27), 23.2 (C-28), 12.1 (C-29). LA
RS SRR E — B, BUETEAEY) 16 N
stigmast-4-ene-6a-ol-3-one.

&M 17 AEEIREG & (ZE F LD,
HR-ESI-MS m/z: 431.388 8 [M+H]"; 'H-NMR (400
MHz, CDCl3) 0: 5.54 (1H, brs, H-4), 4.23 (1H, brs,
H-3).4.18 (1H, m, H-6), 1.25 (3H, s, H-19), 0.91 (3H,
d, J = 6.4 Hz, H-21), 0.71 (3H, s, H-18); '3C-NMR
(100 MHz, CDCl3) 6: 37.0 (C-1), 29.4 (C-2), 74.4
(C-3), 128.8 (C-4), 68.2 (C-5), 39.9 (C-6), 30.4 (C-7),
39.9 (C-6), 30.4 (C-7), 54.4 (C-8), 36.9 (C-9), 21.1
(C-10), 147.8 (C-11), 39.3 (C-12), 42.9 (C-13), 56.3
(C-14), 243 (C-15), 28.4 (C-16), 56.3 (C-17), 12.2
(C-18), 21.7 (C-19), 36.3 (C-20), 18.9 (C-21), 34.1
(C-22), 26.2 (C-23), 46.0 (C-24), 29.3 (C-25), 20.0
(C-26), 19.2 (C-27), 23.2 (C-28), 12.1 (C-29). LA L%
5 kiRl — 5P, MEENEY 17T R
stigmast-4-ene-3,6-diol.

a8 Atsis (& 5): HR-ESI-MS
mlz: 395330 5 [M-+H]*; 'H-NMR (400 MHz, CDCl;)
9:7.54 (2H, d, J = 8.6 Hz, H-6, 6"), 7.36 (2H, t, J=2.2
Hz, H-3, 3"), 7.13 (2H, dd, J = 8.6, 2.5 Hz, H-5, 5'),
1.33 (9H, s, H-8~10, 8'~10"), 1.29 (9H, s, H-12~
14, 12'~14"); 13C-NMR (100 MHz, CDCls) 6: 147.2
(C-1, 1), 147.8 (C-2'), 147.7 (C-2), 124.6 (C-3, 3'),
138.7 (C-4), 138.6 (C-4"), 124.1 (C-5, 5'), 119.2 (C-6),
119.2 (C-6), 35.0 (C-7, 7'), 31.6 (C-8~10, 8'~10’),
34.7 (C-11, 11"), 30.3 (C-12~14, 12'~14"), PL ¥ ds
Hx i — e, ¥ Ehsm 18 A
2,2"-oxybis(1,4)-di-tert-butylbenzene.

B 19: BEBA: UV (nm): 294;
HR-ESI-MS m/z: 287.055 6 [M+H]"; 'H-NMR (400
MHz, CD;OD) ¢: 8.11 (2H, d, J = 8.9 Hz, H-2', 6'),
6.92 (2H, d, J = 8.9 Hz, H-3', 5'), 6.40 (1H, d, J=1.8
Hz, H-8), 6.19 (1H, d, J = 1.8 Hz, H-6); '3C-NMR
(100 MHz, CD;0D) §: 147.9 (C-2), 137.2 (C-3), 177.4
(C-4), 166.2 (C-5), 99.5 (C-6), 162.5 (C-7), 94.6
(C-8), 158.3 (C-9), 104.4 (C-10), 123.8 (C-1'), 130.6
(C-2', 6"), 116.3 (C-3', 5'), 160.5 (C-4"). LA E¥¥E5
SCHRARE —ERT, W e B 19 4 kaempferol.

L4 20: FLERAR: UV Ay (nm): 284, 221
HR-ESI-MS m/z: 123.044 3 [M+H]"; 'H-NMR (400

MHz, CD;0D) §: 9.70 (1H, s, H-7), 7.72 (1H, d, J =
8.7 Hz, H-2, 6), 6.86 (1H, d, J = 8.7 Hz, H-3, 5);
3C-NMR (100 MHz, CD;OD) d: 130.1 (C-1), 133.5
(C-2, 6), 117.0 (C-3, 5), 165.2 (C-6), 192.8 (C-7). LA
RS ORI IE — Y, WS E A 20 8
p-hydroxybenzaldehyde.

L2 21 TR UV de (nm): 205
HR-ESI-MS m/z: 529.337 2 [M+H]"; 'H-NMR (400
MHz, CD;0OD) d: 5.37 (6H, m, H-9”, 10", 12", 13",
15", 16"), 4.25 (1H, d, J= 7.5 Hz, H-1), 4.17 (2H, dd,
J = 54,32 Hz H-3"), 401 (1H, m, H-2"), 3.94 (1H,
dd, J =104, 5.1 Hz, H-1'b), 3.84 (1H, dd, J=3.2,
1.0 Hz, H-4), 3.76 (2H, t, J = 6.5 Hz, H-6), 3.68 (1H,
m, H-1'a), 3.55 (2H, m, H-2, H-5), 3.50 (1H, m, H-3),
2.83 (4H, t, J = 5.9 Hz, H-11", 14"), 2.37 (2H, t, J =
7.5 Hz, H-2"), 2.10 (4H, m, H-8", 17"), 1.64 (2H, m,
H-3"), 1.33 (8H, m, H-4"~7"), 1.00 GH, t, J = 7.6
Hz, H-18"); BC-NMR (100 MHz, CD;OD) §: 105.3
(C-1), 72.6 (C-2), 70.3 (C-3), 74.8 (C-4), 76.8 (C-5),
62.5 (C-6), 71.9 (C-1"), 69.6 (C-2'), 66.6 (C-3', 175.5
(C-1"), 34.9 (C-2"), 26.0 (C-3"), 30.7 (C-4"), 30.3
(C-5"), 30.2 (C-6"), 30.2 (C-7"), 28.2 (C-8"), 131.1
(C-9"), 128.9 (C-10"), 26.5 (C-11"), 129.2 (C-12"),
129.2 (C-13"), 26.4 (C-14"), 128.2 (C-15"), 132.7
(C-16"),21.5 (C-17"), 14.7 (C-18"). LA _E%#E 5 CHk
il — 22, M e A 21 8 2'-0-(92,122,152-
octadecatrienoyl) glyceryl B-D-galactopyranoside.

&) 22 F KA ; HR-ESI-MS m/z: 139.039 3
[M+H]"; "H-NMR (400 MHz, CD;0D) ¢: 9.71 (1H,
s, H-7), 7.27 (1H, dd, J = 8.2, 1.8 Hz, H-6), 7.26 (1H,
d, J= 1.8 Hz, H-2), 6.93 (1H, d, J = 7.9 Hz, H-5);
3C-NMR (100 MHz, CD;0OD) ¢: 130.8 (C-1), 115.3
(C-2), 1472 (C-3), 153.7 (C-4), 116.2 (C-5), 126.4
(C-6), 193.0 (C-7). LA EE¥E 5 SCHikdiiE —FB0, i
AW 22 N protocatechualdehyde .

e 23 FEHAK: UV (m): 286
HR-ESI-MS m/z: 163.038 7 [M—H]"; 'H-NMR (400
MHz, CD;0D) d: 7.53 (1H, d, J = 15.9 Hz, H-3), 7.37
(2H, d, J = 8.3 Hz, H-5, 9), 6.73 (2H, d, J = 8.6 Hz,
H-6, 8), 6.21 (1H, d, J = 15.9 Hz, H-2); '*C-NMR
(100 MHz, CDs0D) 6: 171.0 (C-1), 115.6 (C-2), 146.6
(C-3), 127.2 (C-4), 131.1 (C-5, 9), 116.8 (C-6, 8),
161.1 (C-7). VA -Hul 520kl —80BY, Hse
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&Y 24: AEERRS & (TED; HR-ESI-MS
m/z: 139.039 1 [M+H]"; 'H-NMR (400 MHz,
CD;0D) 6: 7.81 (2H, d, J = 8.2 Hz, H-2, 6), 6.75 (2H,
d, J=8.2Hz, H-3,5); '*C-NMR (100 MHz, CD;0D)
5: 122.7 (C-1), 133.0 (C-2, 6), 116.0 (C-3, 5), 163.6
(C-4),170.1 (C-7). LA E#¥5 5 SChikdiiE — 21281, il
YTEEY) 24 NTFREEKHIR

AW 25: KSR CFED: UV A (nm):
310, 227; HR-ESI-MS m/z: 191.0363 [M+H]";
'H-NMR (400 MHz, CD;0D) 6: 7.66 (2H, d, J = 8.8
Hz, H-3', 5'), 6.85 (2H, d, J = 8.8 Hz, H-2', 6'), 6.49
(1H, s, H-5), 6.30 (1H, s, H-3); 3C-NMR (100 MHz,
CD;0D) §: 172.7 (C-2), 110.3 (C-3), 164.2 (C-4), 98.5
(C-5), 120.8 (C-1"), 129.9 (C-2', 6'), 115.4 (C-3', 5"),
160.7 (C-4"). LA EH#E 530k HliE — 82, #esE
&%) 25 4 5-hydroxy-4-(4-hydroxyphenyl)-2(5H)-
furanone hydroxybutenolide.

tEY 26: AL (FEE; HR-ESI-MS m/z:
179.035 1 [M+H]"; 'H-NMR (400 MHz, CD;OD) §:
7.74 (1H, d, J = 9.4 Hz, H-4), 6.90 (1H, s, H-5), 6.72
(1H, s, H-8), 6.14 (1H, d, J= 9.3 Hz, H-3); 3C-NMR
(100 MHz, CD;0D) 6: 162.9 (C-2), 111.2 (C-3), 144.7
(C-4), 111.7 (C-5), 143.2 (C-6), 150.7 (C-7), 102.3
(C-8), 149.2 (C-9), 111.5 (C-10). LA %¥ 5 kK
33, WA 26 N TER % .

&) 27: AR A HR-ESI-MS m/z: 355.102 5
[M+H]"; 'H-NMR (400 MHz, CD;0D) ¢: 7.56 (1H,
d, J =159 Hz, H-7'), 7.05 (1H, d, J = 2.0 Hz, H-2'),
6.95 (1H, dd, J = 8.2, 2.1 Hz, H-6"), 6.78 (1H, d, J =
8.2 Hz, H-5'), 6.26 (1H, d, J = 15.9 Hz, H-8'), 5.34
(1H, td, J = 9.0, 4.4 Hz, H-3), 4.18 (1H, m, H-5), 3.74
(1H, dd, J = 8.5, 3.1 Hz, H-4); '*C-NMR (100 MHz,
CD;0D) ¢: 75.7 (C-1), 37.7 (C-2), 73.0 (C-3), 71.5
(C-4), 70.8 (C-5), 38.3 (C-6), 176.6 (C-7), 127.3
(C-1"), 114.7 (C-2"), 146.3 (C-3"), 149.1 (C-4"), 116.0
(C-5"), 114.8 (C-6"), 122.5 (C-7"), 146.6 (C-8'), 168.2
(C-9"). LA EHE 5 Sk — 5034, S E
27 NERIETR

b5 28: KA ; HR-ESI-MS m/z: 369.118 9
[M+H]"; 'H-NMR (400 MHz, CD;0D) ¢: 7.56 (1H,
d, J =159 Hz, H-7'), 7.05 (1H, d, J = 2.1 Hz, H-2'),
6.95 (1H, dd, J = 8.2, 2.1 Hz, H-6"), 6.78 (1H, d, J =

8.2 Hz, H-5"), 6.22 (1H, d, J = 15.9 Hz, H-8'), 5.34
(1H, td, J = 9.0, 4.4 Hz, H-3), 4.18 (1H, dd, J = 5.2,
3.0 Hz, H-5), 3.74 (1H, dd, J = 7.5, 3.1 Hz, H-4), 3.69
(3H, s, H-8); '3C-NMR (100 MHz, CDsOD) ¢: 76.1
(C-1), 38.7 (C-2), 71.3 (C-3), 73.4 (C-4), 71.9 (C-5),

38.0 (C-6), 177.0 (C-7), 53.0 (C-8), 127.7 (C-1"),

116.4 (C-2"), 147.0 (C-3"), 146.7 (C-4"), 115.2 (C-5"),

123.0 (C-6"), 149.5 (C-7"), 115.2 (C-8'), 168.6 (C-9").

PA_EHE 5ok E — B0, des et 5 28

23 R R F R

4 Vg
A ST AR 1) S B AN R 2 T AL

BEATACZE R LT, P EIF S T 28 MEs

Y, Bf 6 MARIERENEY, 2 M ETREUE

Y, 4R ERNRELEY, 4 MRS,

4NERE ZEREY), 2 DRI G, 6 M

RGP, HAEY 1. 2. 4~6. 8. 10~26.

28 T IR AR S h 2 A5 3. Z BT R T HAEIW

W AL 7 B FARE 2 R b TR R &, A
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S TRk -

AR FAAEEEATELEH TR

SE R
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