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Abstract: Objective To isolate and identify the chemical constituents from the ethyl acetate fraction of the Tibetan medicine
Chrysosplenium axillare. Methods HP-20 macroporous adsorption resin, Sephadex LH-20 gel column chromatography and
preparative high performance liquid chromatography were used to separate the chemical constituents. The structures of all isolates
were elucidated by spectroscopic methods, including NMR and HR-ESI-MS. Results Seventeen highly oxidized flavonol
derivatives and four triterpenoids were isolated and their structures were identified as 5,6,4'-trihydroxy-3,7,3'-
trimethoxyflavone-6-O-B-D-glucoside (1), 5,6,3"-trihydroxy-3,7,4'-trimethoxyflavone-6-O-B-D-glucoside (2), chrysospenoside H (3),
5-O-demethyllapulein  (4), 5,3'dihydroxy-3,6,7,4'-tetramethoxyflavone (5), 5,2'-dihydroxy-3,7,4',5'-tetramethoxyflavone (6),
chrysosplenol C (7), 5,2",5"-trihydroxy-3,7,4"-trimethoxyflavone (8), axillarin (9), brickellin (10), quercetin (11), rutin (12), isorientin
(13), chrysosplenoside E (14), quercetin-3-O-B-D-glucoside (15), 5,6,3’,4'-tetrahydroxy-3,7-dimethoxyflavone-6-O-p-D-glucoside
(16), tomentin (17), B-peltoboykinolic acid (18), 3a,16a-dihydroxy-4,4,9,14-tetramethyl-(9,10a)-19-norpregn-5-ene-11,20-dione
(19), 3a,160,20,25-tetrahydroxy-(10a)-cucurbit-5-ene-11,22-dione  (20), 16a,23a-epoxy-3p,20B-dihydroxy-10aH,23H-cucurbit-
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5,24-dien-11-one (21). Conclusion

It is the first report for the compounds 2, 4—6, 8, 9, 19—21 identified in the genus

Chrysosplenium. The other compounds were isolated from C. axillare for the first time.
Key words: Chrysosplenium axillare Maxim.; highly oxidized flavonol derivatives; oleanane type triterpenoids; cucurbitane triterpenoids;

nortriterpenoids
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(5,2'-dihydroxy-3,7,4",5'-tetramethoxyflavone, 6).
chrysosplenol C (7). 5,2',5-=¥23%:-3,7,4'- = 45 3%
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71 i -6-O-B-D- % %) ¥E 1 ( 5,6,3',4'-tetrahydroxy-
3,7-dimethoxyflavone-6-O-p-D-glucoside , 16 ) .
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2 MCI CHP-20P A JIE # &1 ( HfE-7K 10 :
90—100 : 0) 193] 9 M7 (Fr. H3M1~H3M9);
Fr. H3M2 (5.1 g) kikZ it Sephadex LH-20 B/ E
il CHEED . &8 S RoRAH (il (PHPLC) (4
i-7K 15 © 85, 3 mL/min) & H| &I ED 12
(6.0mg, tr=31min), 13 (6.5mg, tr=18 min).
15 (17.5mg, tr=32min) f116 (30.4mg, tr=42
min); Fr. H3M7 (0.8 g) &ML FESREIL &
1 (3.0 mg, tr=14 min) A1 2 (39.7 mg, tg=19 min).
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mL/min) Jx G il &35 9(2.3 mg, HIEE-7K 55 :
45, tg=16 min). 14 (29.0 mg, ZJi-7K 35 : 65,
tr=27 min). 11 (9.0 mg, ZfE-7K 30 : 70, tr=27
min) #1117 (29.3 mg, £Ji§-7K 30 : 70, tr=34 min).
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) 19 8 M (Fr. HTL1~H7L8); Fr. H7L5 (0.3
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34659 10 (93.9 mg, t=33 min); Fr. H7L6 (0.18
9) £5t PHPLC (ZJi5-7K 35 : 65, 3 mL/min) 4%
B AEY4 (69.0mg, tr=24min). 5 (20mg, tr=
71 min) 16 (6.0 mg, t/=44 min); Fr. H7L7 (0.15
Q) UIIENT Em LA 8 (9.0 mg), EiEWZ PHPLC
(ZH5-7K 40 : 60, 3 mL/min) #1%&EL&Y 7 (14.0
mg, tr=19 min). Fr. H8 (4.6 g) %4 Sephadex LH-20
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13C-NMR #4 .3 1; HR-ESI-MS m/z: 523.145 3
[M+H]* (i+51% 523.144 7, CH27013).

E1 k&1 s
Fig.1 Structural formula of compound 1

W& 2: WETE AR (HEE), HR-ESI-MS
o5 HHES> T2 T miz: 523.144 2 [M+H]*, #fie
3T 2N CasH26013. *H-NMR (600 MHz, DMSO-ds)
5:12.72 (1H, s, 5-OH), 9.95 (1H, s, 4'-OH), 7.65 (1H,
s, H-2"), 7.60 (1H, d, J = 8.5 Hz, H-6'), 6.94 (1H, d,
J = 8.5 Hz, H-5"), 6.89 (1H, s, H-8), 5.01 (1H, d, J =
6.9 Hz, H-1"), 3.88, (3H, s, 7-OMe), 3.85 (3H, s,
3'-OMe), 3.79 (3H, s, 3-OMe), 3.57 (1H, d, J = 11.3
Hz, H-6"a), 3.38 (1H, m, H-6"b), 3.22~3.18 (2H, m,
H-2", 3"), 3.10 (1H, m, H-5"), 3.04 (1H, m, H-4");
13C-NMR (150 MHz, DMSO-dg) o: 155.8 (C-2), 137.7
(C-3), 178.2 (C-4), 151.8 (C-5), 127.8 (C-6), 158.6
(C-7), 91.5 (C-8), 151.3 (C-9), 105.4 (C-10), 120.7
(C-1", 112.1 (C-2"), 147.5 (C-3"), 150 (C-4"), 115.7
(C-5"), 122.3 (C-6), 102 (C-1"), 76.6 (C-2"), 74.2
(C-3"), 77.3 (C-4"), 69.9 (C-5"), 60.9 (C-6"), 59.7
(3-OMe), 56.6 (7-OMe), 55.8 (3'-OMe). LI F¥#i 5
SRR E FE A — 0, MR EY 2 N 5,64-=
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F1 HEY1HSIL. BLE HMBC H8XiE4#E (600/150 MHz, DMSO-ds)
Table1 'H and *C-NMR data and HMBC correlations for compound 1 (600/150 MHz, DMSO-ds)

{30 OH dc HMBC {73 O dc HMBC
2 155.7 4 150.3
3 138.0 5’ 7.10 (1H, d, J=8.8 Hz) 111.9 c-1,3'
4 178.3 6’ 7.59 (1H, d, J = 8.8 Hz) 120.5 C-2,2,4'
5 12.71 (1H,s) 1513 C-5,6,10 1" 5.03 (1H, d, J = 7.0 Hz) 102.0 c-6"
6 127.8 2" 3.20 (1H, m) 76.6 C-3", 5"
7 158.7 3" 3.23 (1H, m) 74.2 c-1",2"
8 6.86 (1H, s) 91.4 C-4,6,7,9,10 | 4" 3.05 (1H, m) 773 c-1",5",6"
9 151.8 5" 3.13 (1H, m) 69.9 c-2", 3"

10 105.5 6" 3.59 (1H, d, J = 11.6 Hz) 60.9 c-5"
3.39 (1H, dd, J = 11.6, 5.5 Hz)

Ik 122.3 3-OMe  3.80(3H,s) 59.8 c-3
2’ 7.58(lH,s) 115.1 C-2,3',4', 6 7-OMe  3.90 (3H, s) 56.6 c-7
3" 9.44(lH,s) 146.4 C-2,3,4' 4-OMe  3.86(3H, ) 55.7 C-4'

¥ HE-3,7,3'- = F A L Tl -6-O-B-D- T & Hl 1

&M 3: BETLE A R (HEE), HR-ESI-MS
o5 H Sy 1 B 1% miz: 567.170 9 [M+H]*, i H
737N CasH30014. tH NMR (600 MHz, CD30D) 6:
7.11 (1H, s, H-6"), 7.06 (1H, s, H-3'), 6.69 (1H, s,
H-8), 4.89 (1H, d, J = 7.8 Hz, H-1"), 3.93 (3H, s,
3-OMe), 3.91 (3H, s, 6-OMe), 3.82 (BHX?2, s, 7,
4'-OMe), 3.71 (3H, s, 3-OMe); 3C-NMR (150 MHz,
CD30D) &: 158.4 (C-2), 140.8 (C-3), 180.3 (C-4),
151.9 (C-5), 133.2 (C-6), 160.5 (C-7), 92.4 (C-8),
153.7 (C-9), 107.8 (C-10), 113.0 (C-1"), 145.7 (C-2"),
103.1 (C-3'), 153.4 (C-4"), 154.7 (C-5"), 114.5 (C-6"),
103.8 (C-1"), 74.8 (C-2"), 78.2 (C-3"), 71.6 (C-4"),
785 (C-5"), 62.7 (C-6"), 61.3 (3-OMe), 56.6
(7-OMe), 57.1 (4-OMe), 61.0 (6-OMe), 56.9
(3-OMe). DL -3 5 Sk AR — 20, i
SEAL A 3 chrysosplenoside H.

wE 4. HEBREG R (KU-FE),
HR-ESI-MS &5 HifE 73 7 2578 m/z: 391.102 3 [M+
H]+, Eﬁ%ﬁﬁ%ﬁ?’y C26H3001401H NMR (600 MHz,
DMSO-dg) &: 12.62 (1H, s, 5-OH), 9.28 (1H, s,
2'-OH), 8.60 (1H, s, 5-OH’), 6.73 (1H, s, H-6"), 6.71
(1H, s, H-3"), 6.49 (1H, s, H-8), 3.84 (3H, s, 7-OMe),
3.74 (3H, s, 4-OMe), 3.68 (3H, s, 6-OMe), 3.66 (3H,
s, 3-OMe); 13C-NMR (150 MHz, DMSO-ds) 6: 157.4
(C-2), 138.8 (C-3), 178.4 (C-4), 151.8 (C-5), 131.5
(C-6), 158.6 (C-7), 91.3 (C-8), 152.5 (C-9), 106.0
(C-10), 108.2 (C-1"), 149.0 (C-2"), 100.8 (C-3"), 150.7

(C-4"), 138.8 (C-5"), 115.9 (C-6"), 59.9 (3-OMe), 60.1
(6-OMe), 56.5 (7-OMe), 55.5 (4'-OMe). LI E#¥E 5
SCHERARGE FE A — O, WS ENEY 4 N 5-O-
demethylapulein.

&) 5: BETCE LA R (E1), HR-ESI-MS
g5 i HE Sy 138 7 m/z: 375.108 3 [M+-H]*, #fiE
43T 3N Ci9H180s. 'H-NMR (600 MHz, CDCly) o:
12.58 (1H, s, 5-OH), 10.14 (1H, s, 3'-OH), 7.72 (1H,
d, J = 2.1 Hz, H-2"), 7.68 (1H, dd, J = 8.5, 2.1 Hz,
H-6), 6.96 (1H, d, J = 8.5 Hz, H-5"), 6.50 (1H, s,
H-8), 3.98 (3H, s, 4-OMe), 3.95 (3H, s, 7-OMe), 3.91
(3H, s, 3-OMe), 3.86 (3H, s, 6-OMe); 3C-NMR (150
MHz, CDCls) d: 155.8 (C-2), 139.1 (C-3), 179.1
(C-4), 152.4 (C-5), 132.3 (C-6), 158.9 (C-7), 90.4
(C-8), 152.8 (C-9), 106.7 (C-10), 123.7 (C-1"), 110.5
(C-2), 145.7 (C-3"), 148.9 (C-4"), 114.5 (C-5"), 121.6
(C-6"), 61.0 (3-OMe), 60.3 (6-OMe), 56.4 (4-OMe),
56.2 (7-OMe). LA %l 5 ik oA —F00, ik
YA 5 N 53-8 HE-3,6,7,4'- I F AL ST .

&Y 6: WO TE M AR (E A7), HR-ESI-MS
o5 HES)> T8 7 miz: 375.108 4 [M+H]*, #fie H
ﬁ%ﬁy\j ClngsOso 1H-NMR (600 MHZ, CDC|3) o
12.45 (1H, s, 5-OH), 7.95 (1H, s, 2'-OH), 7.16 (1H, s,
H-3), 6.67 (1H, s, H-6"), 6.50 (1H, d, J = 2.1 Hz,
H-8), 6.43 (1H, d, J = 2.1 Hz, H-6), 3.97 (3HX 2, s,
4',5'-OMe), 3.92 (3HX 2, s, 3,7-OMe); 3C-NMR (150
MHz, CDCls) d: 156.1 (C-2), 136.8 (C-3), 177.4
(C-4), 162.2 (C-5), 98.3 (C-6), 165.9 (C-7), 92.7
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(C-8), 157.4 (C-9), 105.9 (C-10), 108.7 (C-1'), 151.4
(C-2"), 103.1 (C-3"), 154.0 (C-4'), 143.7 (C-5"), 111.0
(C-6), 62.3 (3-OMe), 56.7 (5-OMe), 56.2 (4-OMe),
56.0 (7-OMe). LA F#dfi b5 SCifaE R A —SM,
Yt B 6 N 5,2'- 38 dE-3,7.4',5"- DU AR SE T

WEY 7: EETCE AR (45D, HR-ESI-MS
75 Sy B 7% miz: 361.092 2 [M+H]*, #fiE
433N CisH1608. H NMR (600 MHz, CDCls) o
12.42 (1H, s, 5-OH), 7.96 (1H, s, 6-OH), 7.84 (1H, s,
4'-OH), 7.72 (1H, d, J = 2.2 Hz, H-2"), 7.68 (1H, dd,
J =86, 2.2 Hz, H-6'), 6.96 (1H, d, J = 8.6 Hz, H-5"),
6.56 (1H, s, H-8), 3.99 (3H, s, 3-OMe), 3.98 (3H, s,
7-OMe), 3.87 (3H, s, 3-OMe); 3C-NMR (150 MHz,
CDCl3) d: 156.0 (C-2), 139.1 (C-3), 178.9 (C-4), 145.3
(C-5), 129.3 (C-6), 153.0 (C-7), 90.3 (C-8), 148.8
(C-9), 106.5 (C-10), 121.7 (C-1'), 110.5 (C-2'), 145.6
(C-3"), 149.9 (C-4"), 114.5 (C-5'), 123.8 (C-6'), 60.3
(3-OMe), 56.6 (7-OMe), 56.2 (3'-OMe). LA F%¥E 5
HER R E A — A, MEENED T A
chrysosplenol C.

&) 8: B TLE A R (HEE), HR-ESI-MS
o HESr T8 T miz: 361.092 1 [M+H]*, #iE
431 3N CigH160s. 'H NMR (600 MHz, DMSO-ds)
0:12.68 (1H, s, 5-OH), 9.31 (1H, s, 2'-OH), 8.62 (1H,
s, 5'-OH), 6.78 (1H, s, H-6"), 6.60 (1H, d, J = 2.2 Hz,
H-8), 6.53 (1H, s, H-3"), 6.38 (1H, d, J = 2.2 Hz, H-6),
3.84 (3H, s, 7-OMe), 3.78 (3H, s, 4-OMe), 3.70 (3H,
s, 3-OMe); 3C-NMR (150 MHz, DMSO-ds) J: 157.3
(C-2), 139.0 (C-3), 178.2 (C-4), 161.1 (C-5), 97.7
(C-6), 165.1 (C-7), 92.2 (C-8), 157.0 (C-9), 105.6
(C-10), 108.1 (C-1"), 149.0 (C-2'), 100.9 (C-3"), 150.7
(C-4"), 138.8 (C-5"), 115.9 (C-6"), 59.9 (3-OMe), 56.1
(7-OMe), 55.5 (4-OMe). LA_EHE 5 SCkdikiE A
— 303, MK E A 8 N 5,25 - =37 4-=
FH A R I

&Y 9: B TE M AR (HEE, HR-ESI-MS
o5 ey T8 T miz: 347.076 8 [M+H]*, Hie
ﬁ%iﬁy\j C17H14030 1H-NMR (600 MHZ, CD3OD) o:
7.65 (1H, d, J = 2.1 Hz, H-2'), 7.55 (1H, dd, J = 8.4,
2.1 Hz, H-6"), 6.90 (1H, d, J = 8.4 Hz, H-5"), 6.76 (1H,
s, H-8), 3.98 (3H, s, 3-OMe), 3.79 (3H, s, 6-OMe); 13C-
NMR (150 MHz, CD30D) 6: 150.0 (C-2), 139.6 (C-3),
180.2 (C-4), 151.1 (C-5), 131.1 (C-6), 158.2 (C-7),

91.5 (C-8), 155.9 (C-9), 107.3 (C-10), 123.0 (C-1"),
116.4 (C-2'), 146.5 (C-3"), 146.8 (C-4"), 116.5 (C-5"),
122.3 (C-6'), 60.5 (3-OMe), 57.1 (6-OMe). LA E#iik
5 OCHRRE A — S, S EREY 9 N
axillarin.

&Y 10 EETLERHAKR CHID .
HR-ESI-MS %5 k5155114 m/z: 405.117 1 [M+
H]*, #2730 CaoH2009. tH-NMR (600 MHz,
DMSO-ds) &: 12.35 (1H, s, 5-OH), 7.87 (1H, s,
2'-OH), 7.09 (1H, s, H-6"), 6.61 (1H, s, H-3'), 6.49
(1H, s, H-8), 3.95 (3H, s, 5-OMe), 3.93 (3H, s,
4'-OMe), 3.92 (3H, s, 7-OMe), 3.90 (3H, s, 6-OMe),
3.86 (3H, s, 3-OMe); 3C NMR (150 MHz, DMSO-ds)
J: 156.1 (C-2), 136.6 (C-3), 177.6 (C-4), 153.0 (C-5),
132.6 (C-6), 159.2 (C-7), 90.8 (C-8), 152.9 (C-9),
106.5 (C-10), 108.7 (C-17), 151.3 (C-2'), 103.1 (C-3"),
154.0 (C-4"), 143.7 (C-5"), 111.0 (C-6"), 62.4 (3-OMe),
61.1 (6-OMe), 56.6 (7-OMe), 56.3 (4'-OMe), 56.9
(5'-OMe). LA EE ¥ 5 SOl R aE B A — S 1S], s
EALEY) 10 A brickellin.

&Y 11 mELERH R (HEED.
HR-ESI-MS &5 Hi #E 73+ 2§16 m/z: 303.050 6 [M+
HY*, i€ 2507208 CisH1007. tH NMR (600 MHz,
DMSO-de) d: 12.48 (1H, s, 5-OH), 10.78 (1H, s,
7-OH), 9.59 (1H, s, 3-OH), 9.36 (1H, s, 4-OH), 9.30
(1H, s, 3'-OH), 7.66 (1H, d, J = 2.1 Hz, H-2"), 7.52
(1H, dd, J = 8.5, 2.1 Hz, H-6'), 6.87 (1H, d, J = 85
Hz, H-5"), 6.39 (1H, d, J = 2.0 Hz, H-8), 6.17 (1H, d,
J=2.0Hz, H-6); 3C NMR (150 MHz, DMSO-ds) ¢:
146.8 (C-2), 135.7 (C-3), 175.8 (C-4), 160.7 (C-5),
98.2 (C-6), 163.9 (C-7), 93.4 (C-8), 156.1 (C-9), 103.0
(C-10), 121.9 (C-1"), 115.0 (C-2"), 145.0 (C-3"), 147.7
(C-4"), 115.6 (C-5'), 119.9 (C-6). LA %R 5 Cikik
TEFEAR—F00), WU e G 11 B R

EW 12: mELERH AR (HED.
HR-ESI-MS %5 it 1 2 716 m/z: 611.160 5 [M+
H]+, Eﬁﬁi’ﬁﬁ%ﬁy\j C27H3001601H-NMR (600 MHz,
DMSO-ds) 6: 12.62 (1H, s, 5-OH), 7.54 (1H, d, J = 1.9
Hz, H-2"), 7.52 (1H, dd, J = 8.5, 1.9 Hz, H-6'), 6.83
(1H, d, J = 8.5 Hz, H-5"), 6.37 (1H, s, H-8), 6.18 (1H,
s, H-6), 5.34 (1H, d, J = 7.3 Hz, H-1"), 438 (1H, s,
H-1"); ¥C-NMR (150 MHz, DMSO-ds) o: 156.9
(C-2), 133.7 (C-3), 177.8 (C-4), 161.6 (C-5), 99.2
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(C-6), 164.9 (C-7), 94.0 (C-8), 157.0 (C-9), 104.3
(C-10), 122.0 (C-1"), 115.7 (C-2'), 145.2 (C-3"), 148.9
(C-4", 116.7 (C-5"), 121.6 (C-6'), 101.2 (C-1"), 74.5
(C-2), 76.3 (C-3"), 70.8 (C-4"), 76.9 (C-5"), 67.4
(C-6"), 101.6 (C-1""), 70.4 (C-2""), 71.0 (C-3""), 72.3
(C-4'), 68.7 (C-5""), 18.2 (C-6""). - i& ¥k 5 ik
TEHEAR— 0T, MUS A 12 8P T,

&Y 13: MO LER AR (HEE),
HR-ESI-MS %5 k73 7 8 716 m/z: 464.152 3 [M+
HY*, 8652 70 7 30N CarH20012. TH-NMR (600 MHz,
DMSO-dg) 0: 13.56 (1H, s, 5-OH), 7.42 (1H, dd, J =
8.2, 2.0 Hz, H-6"), 7.39 (1H, d, J = 2.0 Hz, H-2"), 6.89
(1H, d, J = 8.2 Hz, H-5"), 6.67 (1H, s, H-8), 6.47 (1H,
s, H-3), 4.58 (1H, d, J = 9.7 Hz, H-1""), 4.04 (1H, t, J =
9.0 Hz, H-6"a), 3.68 (1H, brd, J = 10.6 Hz, H-6"b),
3.42~3.39 (1H, m, H-5"), 3.21~3.10 (3H, m, H-2""~
4"); BC-NMR (150 MHz, DMSO-ds) d: 164.1 (C-2),
103.2 (C-3), 182.3 (C-4), 156.6 (C-5), 109.3 (C-6),
163.7 (C-7), 93.9 (C-8), 161.1 (C-9), 103.8 (C-10),
121.8 (C-1'), 113.7 (C-2'), 146.2 (C-3"), 150.2 (C-4"),
116.5 (C-5'), 119.4 (C-6"), 79.4 (C-1"), 73.5 (C-2"),
76.6 (C-3"), 70.6 (C-4"), 82.0 (C-5""), 61.9 (C-6"). L
AR 5 ORI E A — 08, s e A 13
N isorientin.

e 14:. MELERHR (FEE). &
HR-ESI-MS %5 Hi #5551l m/z: 537.160 0 [M+
HY*, 52 H 70 7 30N CasHas013. TH-NMR (600 MHz,
DMSO-dg) d: 12.69 (1H, s, 5-OH), 7.03 (1H, s, H-6"),
7.01 (1H, s, H-3"), 6.61 (1H, s, H-8), 6.36 (1H, s, H-6),
4.81 (1H, d, J = 7.6 Hz, H-1"), 3.84 (1H, m, H-6"a),
3.82 (3HX2, br, 4", 5"-OMe), 3.73 (3H, s, 7-OMe),
3.72 (3H, s, 3-OMe), 3.71 (1H, m, H-6"b), 3.42~3.40
(1H, m, H-5"), 3.22~3.06 (3H, m, H-2""~4"); 13C-
NMR (150 MHz, DMSO-dg) o: 156.3 (C-2), 139.4
(C-3), 178.4 (C-4), 161.0 (C-5), 97.6 (C-6), 164.9
(C-7), 92.5 (C-8), 157.0 (C-9), 105.9 (C-10), 110.7
(C-1"), 151.4 (C-2'), 101.8 (C-3"), 150.1 (C-4'), 143.3
(C-5", 113.2 (C-6'), 101.5 (C-1"), 73.1 (C-2"), 76.7
(C-3"), 70.1 (C-4"), 77.4 (C-5"), 60.9 (C-6") , 60.0
(3-OMe), 56.2 (4-OMe), 56.0 (5-OMe), 55.6
(7-OMe).  FREd 5 SR 18 FE AR — B 00, s
SEALEY) 14 N chrysosplenoside E.

&Y 15 MO LER K (HEE),

HR-ESI-MS %5 it 73 1 B 7 m/z: 465.103 2 [M+
HY*, 8 52 93 7 30N CarH20012. TH-NMR (600 MHz,
DMSO-de) d: 12.64 (1H, s, 5-OH), 7.58 (1H, d, J = 2.1
Hz, H-2"), 7.57 (1H, dd, J = 8.8, 2.1 Hz, H-6'), 6.84
(1H, d, J = 8.8 Hz, H-5"), 6.40 (1H, s, H-8), 6.19 (1H,
s, H-6), 5.46 (1H, d, J = 7.4 Hz, H-1"), 3.57 (1H, m,
H-6"a), 3.35~~3.27 (1H, m, H-6"b), 3.28~3.08 (4H,
m, H-2"~5"); 3C-NMR (150 MHz, DMSO-ds) o:
156.3 (C-2), 133.3 (C-3), 177.4 (C-4), 161.2 (C-5),
98.6 (C-6), 164.2 (C-7), 93.7 (C-8), 156.1 (C-9), 103.9
(C-10), 121.7 (C-1"), 115.2 (C-2'), 144.8 (C-3"), 148.6
(C-4"), 116.3 (C-5"), 121.1 (C-6'), 100.8 (C-1"), 74.1
(C-2"), 76.5 (C-3"), 69.9 (C-4"), 77.6 (C-5"), 60.9
(C-6"). RHHE L SCHRIRIE JE A — 520, e
AW 15 it % -3-0O-B-D-Hi & i
&y 16 O LERHAR (HED.
HR-ESI-MS %5 it 73 B 1 m/z: 509.129 5 [M+
HY*, i € H T N CasH24013.'H NMR (600 MHz,
DMSO-de) d: 12.76 (1H, s, 5-OH), 7.59 (1H, d, J = 2.0
Hz, H-2"), 7.48 (1H, dd, J = 8.4, 2.0 Hz, H-6'), 6.91
(1H, d, J = 8.4 Hz, H-5"), 6.85 (1H, s, H-8), 5.04 (1H,
d, J=7.2 Hz, H-1"), 3.89 (3H, s, 3-OMe), 3.79 (3H, s,
7-OMe), 3.58 (1H, d, J = 11.1 Hz, H-6"a), 3.40 (1H,
dd, J = 11.1, 5.3 Hz, H-6"b), 3.26~3.02 (4H, m,
H-2"~5"); 13C NMR (150 MHz, DMSO-ds) 6: 155.9
(C-2), 137.7 (C-3), 178.2 (C-4), 151.7 (C-5), 127.8
(C-6), 158.6 (C-7), 91.3 (C-8), 151.3 (C-9), 105.4
(C-10), 120.8 (C-1"), 115.6 (C-2"), 145.3 (C-3"), 148.8
(C-4"), 115.7 (C-5"), 120.6 (C-6"), 102.0 (C-1"), 74.1
(C-2"), 76.6 (C-3"), 69.4 (C-4"), 71.3 (C-5"), 60.9
(C-6"), 59.7 (3-OMe), 55.6 (7-OMe). _FiRk¥#i 53
BRI TE R A — Y, MU E A 16 9 5,6,3'4'-
VU¥edE-3,7- — H 4 FE 1 i-6-O-B-D-# & M H
e 17 AL ERBH R (FHE).

HR-ESI-MS %5 it 73 1 876 m/z: 347.077 0 [M+
H]*, #fiE Hor 1A Ci7H1408. 'H NMR (600 MHz,
DMSO-de) d: 12.35 (1H, s, 5-OH), 7.56 (1H, d, J = 2.0
Hz, H-2'), 7.45 (1H, dd, J = 8.4, 2.0 Hz, H-6'), 6.88
(1H, d, J = 8.4 Hz, H-5"), 6.81 (1H, s, H-8), 3.90 (3H,
s, 7-OMe), 3.78 (3H, s, 3-OMe); 13C NMR (150 MHz,
DMSO-dg) &: 155.7 (C-2), 137.5 (C-3), 178.1 (C-4),
145.7 (C-5), 129.6 (C-6), 154.5 (C-7), 90.8 (C-8),
148.8 (C-9), 105.5 (C-10), 121.0 (C-1), 115.5 (C-2"),
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145.3 (C-3"), 148.8 (C-4"), 115.7 (C-5"), 120.5 (C-6'),
59.6 (3-OMe), 56.3 (7-OMe). ik¥#E 5 kIR iE
HA—PA, W% A 17 24 tomentin.

&M 18: AEEHIRG: i (FFEED), HR-ESI-MS
75 Sy 1 B8 1% miz: 457.318 2 [M+H]*, #fiE
433N CaoHas03. H NMR (600 MHz, CDCls) 6
5.67 (1H, t, J = 2.7 Hz, H-12), 3.20 (1H, m, H-3),
1.02, 0.97, 0.95, 0.84, 0.83, 0.82, 0.78 (3H X7, s,
Me-23, 24, 25, 26, 28, 29, 30); 3C NMR (150 MHz,
CDCl3) §: 38.3 (C-1), 27.6 (C-2), 79.3 (C-3), 38.5
(C-4), 55.4 (C-5), 18.3 (C-6), 36.4 (C-7), 40.0 (C-8),
47.4 (C-9), 37.2 (C-10), 23.0 (C-11), 126.1 (C-12),
138.1 (C-13), 56.0 (C-14), 22.3 (C-15), 27.2 (C-16),
33.0 (C-17), 49.2 (C-18), 44.2 (C-19), 31.2 (C-20),
36.7 (C-21), 34.4 (C-22), 28.3 (C-23), 15.8 (C-24),
16.5 (C-25), 18.2 (C-26), 179.4 (C-27), 28.4 (C-28),
33.4 (C-29), 23.8 (C-30). LA L %di 5 kiR B FEA
— 523, W% e AW 18 A B-peltoboykinolic acid.

&Y 19: A LERm AR (HEE,
HR-ESI-MS %5 H #5555 m/z: 389.269 4 [M+
HY*, 7€ H TN CasHa04. 'H-NMR (600 MHz,
DMSO-ds) d: 5.56 (1H, brd, J = 5.8 Hz, H-6), 4.86
(1H, brs, H-16), 457~4.48 (2H, m, H-3, 17), 2.98
(1H, brd, J = 6.6 Hz, H-120), 2.93~2.88 (1H, m, H -
12p), 2.26~2.20 (2H, m, H-7a, 7B), 2.12 (1H, brd, J =
14.3 Hz, H-10), 2.04 (3H, s, Me-21), 1.25~1.83 (7H,
m, H-1, 2, 8, 15), 1.17 (3H, s, Me-24), 1.01 (3H, s,
Me-23), 0.86 (3H, s, Me-22), 0.81 (3H, s, Me-19),
0.45 (3H, s, Me-18); 13C-NMR (150 MHz, DMSO-ds)
J5: 24.7 (C-1), 30.2 (C-2), 74.8 (C-3), 42.1 (C-4), 142.4
(C-5), 117.2 (C-6), 23.6 (C-7), 42.5 (C-8), 48.0 (C-9),
34.4 (C-10), 212.0 (C-11), 46.8 (C-12), 48.5 (C-13),
49.7 (C-14), 45.1 (C-15), 70.2 (C-16), 66.6 (C-17),
19.4 (C-18), 19.8 (C-19), 208.5 (C-20), 31.5 (C-21),
20.6 (C-22), 24.6 (C-23), 18.6 (C-24). UL E¥¥i 5
BRI E FE A — 224, W e A 19 9 30,160-—
$2 3k -4,4,9,14- Y 3L (9B, 100)-19- 25 HH 2 i -5- 475 -
11,20- i .

&) 20: AR A (E1i). HR-ESI-MS %5
HHES T BT I6 m/z: 505.343 6 [M+H]*, #iE o
F 30N CaoH1s06. tH-NMR (600 MHz, CDCls) 6: 5.43
(1H, d, J = 4.0 Hz, H-6), 415 (1H, m, H-16), 3.11
(1H, m, H -120), 2.85~2.70 (1H, m, H-3), 1.07 (3H,

s, Me-21), 1.02 (3H, s, Me-30), 0.89 (3H X3, s,
Me-26, 27, 29), 0.74 (3H, s, Me-28), 0.69 (3H, s,
Me-18), 0.59 (3H, s, Me-19); ¥C-NMR (150 MHz,
CDCls) 6: 25.2 (C-1), 30.2 (C-2), 74.8 (C-3), 42.2
(C-4), 142.4 (C-5), 117.3 (C-6), 23.5 (C-7), 42.0
(C-8), 48.0 (C-9), 34.4 (C-10), 213.1 (C-11), 48.7
(C-12), 50.1 (C-13), 47.4 (C-14), 45.5 (C-15), 69.2
(C-16), 57.9 (C-17), 19.7 (C-18), 19.8 (C-19), 79.2
(C-20), 24.7 (C-21), 215.8 (C-22), 32.1 (C-23), 37.2
(C-24), 68.3 (C-25), 29.4 (C-26), 29.3 (C-27), 20.6
(C-28), 24.6 (C-29), 18.6 (C-30). k¥ 5 kiR
TEHA—F24, W etk &% 20 4 3a,160,20,25-
VY2 HE-(100)-# 7 FR-5-Mi-11,22-

&Y 21 EETLERMAR CHED.
HR-ESI-MS %5 it 73 1 B 706 m/z: 471.347 8 [M+
H]*, #2130 CaoHaOs0 tH-NMR (600 MHz,
DMSO-dg) d: 5.58 (1H, d, J = 5.8 Hz, H-6), 5.04 (1H,
d, J = 8.2 Hz, H-24), 4.39 (1H, m, H-23), 4.21 (1H, m,
H-16), 3.11 (1H, d, J = 14.7 Hz, H-12a), 2.93 (1H, m,
H-3), 2.16 (1H, d, J =14.7 Hz, H-12p), 1.81 (1H, m,
H-8), 1.76 (1H, d, J = 9.6 Hz, H-17), 1.62 (3H, s,
Me-27), 1.58 (3H, s, Me-26), 1.13 (3H, s, Me-21),
1.10 (3H, s, Me-30), 1.04 (3H, s, Me-29), 0.91 (3H, s,
Me-19), 0.82 (3H, s, Me-28), 0.80 (3H, s, Me-18); 3C-
NMR (150 MHz, DMSO-de) d: 20.5 (C-1), 30.2 (C-2),
74.8 (C-3), 42.0 (C-4), 142.5 (C-5), 117.2 (C-6), 23.6
(C-7), 41.9 (C-8), 48.2 (C-9), 34.2 (C-10), 212.8
(C-11), 48.2 (C-12), 48.4 (C-13), 47.5 (C-14), 40.4
(C-15), 75.3 (C-16), 54.7 (C-17), 19.4 (C-18), 20.2
(C-19), 70.4 (C-20), 28.8 (C-21), 48.5 (C-22), 72.2
(C-23), 126.3 (C-24), 133.1 (C-25), 18.1 (C-26), 25.3
(C-27), 24.6 (C-28), 24.7 (C-29), 20.7 (C-30). _Fik¥k
P 55 SOk JE AR —E P, S E A 21 N
60,230-148-38,20B- - F£3E-100H,23pH-F 1 £ -5,24-
=11
4 i1ig

SN JE AR LA & v B S ) SR T e 2 1 4 T
ERO, HANZE CHOE T 50 RAMZRL AR, A
SO SRR F AT R RGBT, N5
BSSET 17 ANEEEEATAY (1~17), He Mb
HW) (2. 4~6. 8. 9) NEIRMiZEH 5155,
AR — D EE T SR R (4
FIZFEE. =iE2 AT e R SRR ) — 2R 3 2
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g, HETRIUA 5 R b 1 JeRe 2, (L aY)
19~21 N E RSB EE AT 3 AN P e B =il
AHIFEIRAT ) e B AR R R A S B AT
ZAREENE, mbtE (6) B, fipEe (7) 12
ATy 2 L S FE A A 1 (100 D81, R e e Y =
WEATA) (21 WUGT B A% 7 1) b e 40 ff B A R 2
4 P P20 o R A Dy (R 245 . 5 F 1)
FEREFEYFZ —, TR . AUREH AT
HIRH o- 25 57 R IR 250/ BUTE A BV AU L 56
TR 1 AHE S R B RE Y A R JH45 03 1 B £ 4
RORBL, SR, AT T T k1S A 2 SR i
N, TER BRSNS AT IR T . RSt
FHRERKME S PR EE CEZhEE>0.01%)
By BEAT & T o B LR BUR o B . R A R A
SV E PP AT 0 128 P SR SRR B IR VTR AR AL
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