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Chemical constituents of Campylotropis trigonoclada

ZHAO Jianjun, LI Zhanguo, DING Qian, LI Xiaohui
Yunnan Province Company Key Laboratory for New Drug Creation of Traditional Chinese Medicines and Ethnic Drugs, Yunnan
Institute of Materia Medica, Kunming 650111, China

Abstract: Objective To investigate the chemical constituents of Campylotropis trigonoclada. Methods The chemical
constituents were isolated by the combination of HPD-100, silica gel, RP-18, Sephadex LH-20 and high performance liquid
chromatography. Their structures were elucidated on the basis of spectroscopic analysis (MS, NMR, etc.). Results Twenty-four
compounds were isolated from the extract of C. frigonoclada and identified as (+)-catechin (1), rutin (2), quercetin-3-O-
o-L-arabinopyranoside (3), avicularin (4), quercetin-3-O-glucoside (5), quercetin-3-O-f-D-xylpyranoside (6), luteolin-7-O-
B-gentiobioside (7), orientin (8), isovitexin-2"-O-B-D-glucopyranoside (9), voilanthin (10), genistein (11), bolusanthin III (12),
orobol-7-O-glucoside (13), piceatannol 4'-O-B-D-glucopyranoside (14), (Z)-polydatin (15), dihydrophaseic acid (16),
millettiaspecoside B (17), esculetin (18), alternariol (19), dibutylphthalate (20), di(2-ethylhexyl)phthalate (21), methyl
2,4-dihydrox-3,6-dimethylbenzoate (22), 3,4-dihydroxybenzaldehyde (23) and ethyl gallate (24). There were 13 flavonoids, two
stilbene glycosides, one sesquiterpenoid, one phenol glycoside, one coumarin and six other aromatic compounds. Conclusion
Except for compound 11, the other 23 compounds were isolated from the genus Campylotropis for the first time.

Key words: Campylotropis trigonoclada (Franch.) Schindl.; flavonoid glycoside; quercetin-3-O-glucoside; luteolin-7-O--gentiobioside;
(Z2)-polydatin; esculetin
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( quercetin-3-0-a-L-arabinopyranoside, 3). | &4
1 Cavicularin, 4). #it 7 & -3-O-F & HEH (quercetin-
3-O-glucoside, 5). Hit & % -3-O-B-D- ik W A B 1
( quercetin-3-O-B-D-xylpyranoside, 6). AR E % -
7-0-B-D-JelH —FEEF (luteolin-7-O-B-gentiobioside,
7). 2EH K (orientin, 8). 4K -2"-0-p-D-Mlk
M ) M (isovitexin-2"-O-B-D-glucopyranoside,
9). voilanthin (10). FEIAKZ (genistein, 11)
bolusanthin I (12). ZFRVUEZEHEE 7-O-%i %) ¥t
(orobol 7-O-glucoside, 13). KA 4-0-B-D-Mit
W #i %) M1 (piceatannol 4-O-B-D-glucopyranoside,
14). (2)-FEfEF [(2)-polydatin, 15]. —E K EIR
(dihydrophaseic acid, 16 ). millettiaspecoside B (17).
L ABE Cesculetin, 18). ZZHEfEEY (alternariol,
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MR B (HARBEAR D) BN
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20% LGB (1.9 kg Ff b ERE CAvmE- A
i, 9:1-0: 1 i, TLC KW, AIAHRZA
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Sephadex LH-20 &t #: (A1l (80% H EE) 153 Fr. J1~
J10. Fr. 12 & & R m oA il (19% 40D
Atk B2 AY 16 (7.5 mg, ®rR=16.4min).
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60% LB (4.8 kg) LREficA: (& H be-
HEE 10 0 150 @ DAFEEAIES Fr. A~H 3t 8 N5
Fr. D (200.0 g) £ ODS il it b By CHEE-/K,
10%—100%, & 10%M 1 B BHREVM, 18 Fr.
DI1~D19 3£ 19 N4y, Fr. D2 (800.0 mg) LR
CHIMBE-PIER 5 0 10 ¢ DA Fr. D2A~D2F
L6 MM2H 5> o Fr. D2A 8- il £ B iy 0GR 3% (80%
) At 32 E9) 23 (11.0 mg, r=11.1 min),
Fr. D3 (3.0 g) &t CHliE-RE7 3 1-0 0 1)
FEE 1SS Fr. D3A~D3F 3£ 6 /N4145 . Fr. D3A Al Fr.
D3F 43 5l 48 - i) 8 2 iy 80U (1 (35% FH ) 46
WS FMLAEY) 24 (7.7 mg, ®R=25.9 min). 18 (14.5
mg, ®R=12.9min) FI 1 (257.5mg, %x=8.1 min),
Fr. D6 (3.0 g) £ Sephadex LH-20 ¥t A (il (80%
) 13 Fr. DGA~D6H 3£ 8 NMH %), Hr Fr. D6G
N 14 (29.9 mg, ®R=16.9 min). Fr. D6C Z&f-H#i|%
R v OB (3 (28% L i) Al A A3 R &4 15(9.3
mg, r=16.0min) 113 (23.3mg, ®R=9.7 min),
Fr. D6E (1.5 g) £t ( & H fe-HlE 12 1 1-0 -
D) M6 3545 Fr. D6E1~D6E7 3% 7 AN 43, Fr. D6E4
2 B S RO AR s (20% ) Aif01F 21k
A¥17 (142 mg, ®=10.5min). Fr.DI3 (5.0 g)
ZRER (AP RE-FEE 15 0 150 1) Ha3E Fr.
DI13A~DI3F 3t 6 414, Fr. D13C %4 Sephadex
LH-20 %kt il (80%H i) 18 Fr. D13C1~C9
9 M5, Fr. D13C3 441l 2% 20 3 AR (il
(28%Z.015) AbBFRELAEY) 3 (440 mg, ®r=13.2
min). 4 (21.8mg, ®=12.1 min) A 6 (12.9 mg,
r=10.8 min). Fr. D13C6 £}l 4% 74 i S0 A (4 1
(30% 2> 2tk BEMkEY 5 (5.6 mg, rR=38.1
min). Fr. D19 (1.5 g) 4 Sephadex LH-20 %At
i (80% H ¥ )75 Fr. DI9A~H 3£ 8 N4> . Fr. D19C
252 ] 5 T RO 1 (98% ) 4lifkfF EIfk
AW120 (44.0 mg, R=3.5min) Al21 (21.8 mg,
®R=7.5 min). Fr. F (150.0 g) £ ODS il f: i
RIBE CHEE-7K 10%—80%, £ 10%7 1 B B
Vel /32 Fr. FI~F10 3t 10 M4 . Fr.F6 (1.8 g)
% Sephadex LH-20 BHEME B HE (80%H ) 43 Fr.
F6A~TF6F . Fr. FOE 4 Y- il £ B i s80BAH €3 (30%
B Atk 3359 8 (60.0 mg, ,rR=20.1 min).
Fr. F7 (2.5 g) %4 Sephadex LH-20 &E AL HE (80%
HIEZ) 158 Fr. FTA~F7H. Fr. F7C 42 % B m 80
FHEE (20%405) diikF2aY) 2 (36.7 mg,

R=18.3 min). Fr. F7TE 2] £ AL i OB (it
(2% 015) AtbFELEY 9 (643 mg, ,r=20.1
min) A1 10 (11.2 mg, /=253 min). Fr. F1G &>}
I ME BRI GRE (20%215) AitbB53 &
7 (19.5 mg, %&=9.8 min).
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Jy. Fr. D (23.5 g) £ ODS it thil (FHEL-/K
60%—100%, B 10%4 1 BHE) BiEEVEI1S 8 M4
4> Fr. D1~DS8. Fr. D3 £l 4% R0iop i
(60%ZNE) Atk F2LAY) 22 (46.9 mg, rR=16.4
min). Fr.G (40.0 g) % ODS hifitd o il bl B (H
27K 50%—100%, 4F 10%09 1 B6E) B piie
Fr. G1~G25 3 25 M4, Fr. G6 (3.0 g) &hEf

TR 60 1 150§ 1) FEES 6 NS Fr.

G6A~G6F. Fr. G6C (1.2 g) £ Sephadex LH-20 #¢fi
FEERE (80%HEE) 15 10 NS Fr. G6C1~G6C10,
Fr. G6C10 Z8-ill £ 2 iy AR 11 (60% L) 4lifk
BEEY 12 (325 mg, ®R=16.8 min). 19 (2.7 mg,
®R=19.6min) 111 (188.7 mg, r=14.4min).
3 ZHEE

WA 1: B ET0E R R (FEED . ESI-MS m/z
289 [M—H] . 'H-NMR (500 MHz, CD;OD) §: 6.85
(1H, d, J = 2.0 Hz, H-2"), 6.76 (1H, dd, J = 8.0, 2.0
Hz, H-5"), 6.71 (1H, d, J = 8.0 Hz, H-6'), 5.96 (1H, d,
J =2.0 Hz, H-8), 5.89 (1H, d, J = 2.0 Hz, H-6), 4.59
(1H, d, J = 8.0 Hz, H-2), 4.00 (1H, m, H-3), 2.86 (1H,
dd, J=16.0, 6.0 Hz, H-4a), 2.53 (1H, dd, /= 16.0, 8.0
Hz, H-4b); 3C-NMR (125 MHz, CD;0D) §: 82.8
(C-2), 68.8 (C-3), 28.4 (C-4), 157.5 (C-5), 96.5 (C-6),
157.7 (C-7), 95.7 (C-8), 156.9 (C-9), 101.0 (C-10),
132.2 (C-1'), 116.3 (C-2'), 146.2 (C-3"), 146.2 (C-4"),
115.4 (C-5"), 120.2 (C-6"). LA L3 i 404 5 Sk 4RiE
XREIEAR—E), WM A 1N (H)-)LERIR.

&Y 2: EHEOT0E R AR (FEE . ESI-MS m/z
633 [M+Na]*. 'H-NMR (500 MHz, CD;0D) §: 7.66
(1H, d, J = 2.1 Hz, H-2'), 7.62 (1H, dd, J = 8.5, 2.1
Hz, H-6'), 6.87 (1H, d, J = 8.5 Hz, H-5"), 6.36 (1H, d,
J = 2.0 Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-6), 5.10
(1H, d, J = 7.6 Hz, H-1"), 3.80 (1H, dd, J = 11.0, 1.2
Hz, H-6a"), 3.38 (1H, dd, J = 11.0, 6.0 Hz, H-6b"),
3.46 (1H, dd, J = 8.9, 7.6 Hz, H-2"), 3.40 (1H, t, J =
8.9 Hz, H-3"), 3.32 (1H, ddd, J = 8.9, 7.6, 1.2 Hz,
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H-5"), 3.26 (1H, t, J = 8.9 Hz, H-4"), 4.51 (1H, d, J =
1.5 Hz, H-1""), 3.62 (1H, dd, J = 3.4, 1.5 Hz, H-2""),
3.53 (1H, dd, J = 3.4, 9.5 Hz, H-3'"), 3.44 (1H, d, J =
9.5 Hz, H-5""), 3.27 (1H, t, J = 9.8 Hz, H-4"), 1.12
(1H, d, J = 6.0 Hz, H-6'"); '3C-NMR (125 MHz,
CD;0D) 6: 158.4 (C-2), 135.6 (C-3), 179.3 (C-4),
162.9 (C-5), 100.0 (C-6), 166.0 (C-7), 94.8 (C-8),
159.3 (C-9), 105.6 (C-10), 123.1 (C-1"), 117.6 (C-2"),
145.8 (C-3"), 149.8 (C-4"), 116.0 (C-5'), 123.5 (C-6),
104.6 (C-1"), 75.7 (C-2"), 78.2 (C-3"), 71.4 (C-4"),
77.2 (C-5"), 68.6 (C-6"), 102.4 (C-1"), 72.1 (C-2"),
72.2 (C-3), 73.9 (C-4"), 69.7 (C-5""), 17.8 (C-6"").
DAL 9 0 H5 8 5 SOk B o R SR A 00, e
a2 N T .

WEY 3: BHET0E R R (B . ESI-MS m/z
433 [M—H]". 'H-NMR (500 MHz, DMSO-ds) 6: 7.64
(1H, d, J = 2.0 Hz, H-2"), 7.50 (1H, dd, J = 8.5, 2.0
Hz, H-6"), 6.83 (1H, d, J = 8.5 Hz, H-5"), 6.39 (1H, d,
J =2.0 Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 5.26
(1H, d, J = 7.5 Hz, H-1"), 3.90 (1H, dd, J = 9.0, 7.5
Hz, H-2"), 3.80 (1H, t, J = 3.5 Hz, H-4"), 3.83 (1H, d,
J=13.0, 4.0 Hz, H-5a"), 3.43 (1H, d, J=13.0, 3.0 Hz,
H-5b"), 3.60 (1H, dd, J = 9.0, 3.0 Hz, H-3");
13C-NMR (125 MHz, DMSO-ds) d: 156.3 (C-2), 133.4
(C-3), 177.5 (C-4), 161.0 (C-5), 98.6 (C-6), 164.2
(C-7), 93.5 (C-8), 156.2 (C-9), 103.9 (C-10), 121.0
(C-1"), 115.7 (C-2'), 144.8 (C-3"), 148.4 (C-4"), 115.3
(C-5%), 122.0 (C-6"), 101.4 (C-1"), 70.7 (C-2"), 71.6
(C-3"), 66.1 (C-4"), 64.3 (C-5"). LA LykitkHds 5
MR AR B X R A — S, MO RS 3 iR
#-3-0-a-L-FI hr AL i B

WEY 4: FHET0E R AR (FEED . ESI-MS m/z
433 [M—H]". 'H-NMR (500 MHz, CD;OD) d: 7.51
(1H, d, J = 2.0 Hz, H-2"), 7.48 (1H, dd, J = 8.4, 2.0
Hz, H-6"), 6.89 (1H, d, J = 8.2 Hz, H-5"), 6.37 (1H, d,
J = 2.0 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 5.46
(1H, s, H-1"), 4.33 (1H, dd, J = 3.0, 1.0 Hz, H-2"),
3.90 (1H, dd, J = 5.0, 3.0 Hz, H-3"), 3.86 (1H, m,
H-4"), 3.50 (2H, m, H-5"); BC-NMR (125 MHz,
CD;0D) 6: 159.3 (C-2), 134.9 (C-3), 180.0 (C-4),
163.1 (C-5), 99.9 (C-6), 166.5 (C-7), 94.8 (C-8), 158.6
(C-9), 105.6 (C-10), 123.1 (C-1'), 116.8 (C-2'), 146.3
(C-3"), 149.8 (C-4'), 116.4 (C-5"), 122.9 (C-6'), 109.4

(C-17), 83.3 (C-2"), 78.7 (C-3"), 88.0 (C-4"), 62.5
(C-5")0 LA Bl B4 15 SR E X HR R AR —F 012,
BB 4 ) AT

WA 5: BET0E R R (FEED . ESI-MS m/z
463 [M—H]". 'H-NMR (500 MHz, CD;0D) §: 7.70
(1H, d, J = 2.0 Hz, H-2"), 7.59 (1H, dd, J = 8.5, 2.0
Hz, H-6"), 6.87 (1H, d, J = 8.5 Hz, H-5"), 6.38 (1H, d,
J = 2.0 Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 5.25
(1H, d, J = 7.5 Hz, H-1"), 3.21~3.71 (6H, m, Glc
H-2~6); BC-NMR (125 MHz, CD;OD) &: 158.5
(C-2), 135.6 (C-3), 179.5 (C-4), 163.1 (C-5), 99.9
(C-6), 166.3 (C-7), 94.7 (C-8), 159.0 (C-9), 105.6
(C-10), 123.2 (C-1'), 116.0 (C-2'), 145.9 (C-3"), 149.9
(C-4"), 117.5 (C-5"), 123.1 (C-6'), 104.3 (C-1"), 75.7
(C-2"), 78.1 (C-3"), 71.2 (C-4"), 78.4 (C-5"), 62.5
(C-6")o LA FJ sl B 15 SRR E X HE SR AR — 213,
WS TEAL G 5 M R -3-O- &R -

WA 6: FET0E R AR (B . ESI-MS m/z
457 [M+Na]*. 'H-NMR (500 MHz, CD;0D) &: 7.60
(1H, d, J = 2.0 Hz, H-2"), 7.58 (1H, dd, J = 8.5, 2.0
Hz, H-6"), 6.85 (1H, d, J = 8.5 Hz, H-5"), 6.37 (1H, d,
J=2.0 Hz, H-8), 6.18 (1H, d, J = 2.0 Hz, H-6), 5.18
(1H, d, J= 7.5 Hz, H-1"), 3.78 (1H, dd, J = 11.0, 5.0
Hz, H-4"), 3.53 (1H, dd, J = 9.0, 7.5 Hz, H-2"), 3.51
(1H, d, J = 8.5 Hz, H-5a"), 3.41 (1H, dd, J = 8.5, 5.0
Hz, H-5b"), 3.10 (1H, dd, J = 11.0, 9.0 Hz, H-3");
13C-NMR (125 MHz, CD;OD) ¢: 158.9 (C-2), 135.4
(C-3), 179.4 (C-4), 163.0 (C-5), 99.9 (C-6), 166.0
(C-7), 94.7 (C-8), 158.4 (C-9), 105.6 (C-10), 123.0
(C-1"), 117.2 (C-2'), 146.0 (C-3"), 149.9 (C-4"), 116.0
(C-5"), 123.3 (C-6"), 104.6 (C-1"), 75.3 (C-2"), 77.6
(C-3"), 71.0 (C-4"), 67.2 (C-5"). LA Lyt #ds 50
R AR IE X R A — S, MO RS 6 it
#-3-0-B-D-ML Mg AR LT

&) 7. EETGE R R (HED . ESI-MS m/z
609 [M—H]". 'H-NMR (500 MHz, CD;0D) §: 7.43
(1H, dd, J = 8.0, 2.0 Hz, H-6'), 7.40 (1H, d, J = 2.0
Hz, H-2"), 6.88 (1H, d, J = 8.0 Hz, H-5"), 6.77 (1H, d,
J = 2.0 Hz, H-8), 6.67 (1H, s, H-3), 6.54 (1H, d, J =
2.0 Hz, H-6), 5.01 (1H, d, J= 6.8 Hz, H-1"), 3.75 (1H,
m, H-5"), 3.68 (2H, m, H-6"), 3.31 (1H, s, H-2"), 3.30
(1H, s, H-4"), 3.15~3.28 (1H, m, H-3"), 4.28 (1H, d,
J = 7.8 Hz, H-1"), 3.40 (1H, m, H-5""), 4.12~4.18
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(2H, m, H-6"), 3.10 (1H, s, H-2""), 3.17~3.27 (2H, s,
H-3", 4); 13C-NMR (125 MHz, CD;OD) ¢: 164.7
(C-2), 103.4 (C-3), 183.0 (C-4), 159.9 (C-5), 101.1
(C-6), 163.0 (C-7), 96.2 (C-8), 156.9 (C-9), 105.6
(C-10), 121.6 (C-1"), 113.7 (C-2"), 145.7 (C-3"), 150.1
(C-4), 116.3 (C-5"), 119.3 (C-6), 97.6 (C-1"), 74.7
(C-2"), 77.6 (C-3"), 70.1 (C-4"), 76.6 (C-5"), 70.2
(C-6"), 103.6 (C-1'"), 74.3 (C-2'"), 77.0 (C-3"), 70.2
(C-4'), 76.0 (C-5""), 62.4 (C-6""). LA L it $ids 530
AR IE X R AR — B4, MU e AW 7 KR
R-7-0O-B-JHH R .

&Y 8: FToE R R (HEE) . ESI-MS m/z
447 [M—H] . 'H-NMR (500 MHz, DMSO-ds)
13.17 (1H, HO-5), 7.52 (1H, dd, J = 2.4, 8.4 Hz,
H-6'), 7.46 (1H, d, J = 1.8 Hz, H-2"), 6.85 (1H, d, J =
8.4 Hz, H-5"), 6.62 (1H, s, H-3), 6.23 (1H, s, H-6),
4.68 (1H, d, J = 9.0 Hz, H-1"), 3.25~3.85 (6H, m,
H-glucosyl); *C-NMR (125 MHz, DMSO-ds) J: 164.0
(C-2), 102.3 (C-3), 181.9 (C-4), 160.4 (C-5), 98.3
(C-6), 163.1 (C-7), 104.6 (C-8), 156.0 (C-9), 103.8
(C-10), 122.8 (C-1"), 113.9 (C-2), 145.9 (C-3"), 150.0
(C-4), 115.7 (C-5"), 119.4 (C-6), 73.4 (C-1"), 70.8
(C-2"), 78.8 (C-3"), 70.7 (C-4"), 82.0 (C-5"), 61.7
(C-6")o A b i i HicHiE 15 SRR T of e A — S0,
S A 8 MR

B 9: T ETEE R R (HEE . ESI-MS m/z
593 [M—H] . 'H-NMR (500 MHz, CD;0D) 6: 7.76
(2H, s, H-2', 6'), 6.89 (2H, s, H-3', 5"), 6.54 (1H, s,
H-3), 6.45 (1H, s, H-8), 4.89 (1H, s, H-1"), 4.38 (1H,
s, H-1""), 2.89~3.89 (12H, m, H-2"~6", 2""~6"");
BC-NMR (125 MHz, CD;0D) §: 166.1 (C-2), 103.8
(C-3), 184.0 (C-4), 162.7 (C-5), 109.1 (C-6), 165.1
(C-7), 95.3 (C-8), 158.7 (C-9), 105.1 (C-10), 123.0
(C-1"), 129.5 (C-2'), 117.1 (C-3"), 162.7 (C-4"), 117.1
(C-5"), 129.5 (C-6"), 73.4 (C-1"), 81.7 (C-2"), 79.9
(C-3"), 71.6 (C-4"), 82.5 (C-5"), 62.8 (C-6"), 105.2
(C-1""), 75.7 (C-2""), 77.4 (C-3"), 71.2 (C-4""), 77.8
(C-5'), 62.4 (C-6")o LA Ly i H 4 5 SOk 8 Xt iR
FEAR—3 00, WS E A 9 N R GR R -2"-0-B-D-
WEL e 1 267 B

&P 10: wELEMHAR (FEE. ESI-MS
m/z 601 [M~+Na]*. 'H-NMR (500 MHz, CD;OD) ¢:
7.83 (2H, d, J = 8.0 Hz, H-2', 6), 6.92 (2H, d, J = 8.0

Hz, H-3', 5), 6.60 (1H, s, H-3), 4.89 (1H, d, J = 9.8
Hz, H-1"), 4.55 (1H, m, H-2"), 4.00 (1H, d, J = 2.5
Hz, H-4"), 3.76 (1H, m, H-6a"), 3.74 (1H, m, H-6b"),
3.65 (1H, t, J = 2.5 Hz, H-5"), 3.59 (1H, dd, J= 9.5,
2.5 Hz, H-3"), 5.32 (1H, s, H-1""), 4.09 (1H, s, H-2""),
3.70 (1H, d, J = 9.0 Hz, H-3""), 3.61 (1H, t, J = 9.0
Hz, H-4""), 3.54 (1H, dq, J = 8.8, 6.0 Hz, H-5""), 1.42
(3H, d, J = 6.0 Hz, H-6'"); '3C-NMR (125 MHz,
CD;0D) &: 165.5 (C-2), 103.5 (C-3), 184.0 (C-4),
161.0 (C-5), 109.8 (C-6), 166.5 (C-7), 104.7 (C-8),
156.0 (C-9), 104.4 (C-10), 123.1 (C-1'), 129.5 (C-2"),
117.0 (C-3"), 163.1 (C-4"), 117.0 (C-5"), 129.5 (C-6"),
75.3 (C-1"), 69.9 (C-2"), 78.2 (C-3"), 71.9 (C-4"),
80.5 (C-5"), 62.2 (C-6"), 77.3 (C-1""), 73.6 (C-2'"),
77.0 (C-3"), 73.2 (C-4""), 80.2 (C-5'"), 18.0 (C-6"").
DL 9 i H 0 5 SOk B o R SRR — 07180,
ENAW) 10 24 violanthin.

tEY 11 AEERG & (FEED . ESI-MS m/z
269 [M—H]". 'H-NMR (600 MHz, CD;0D) ¢: 8.06
(1H, s, H-2), 7.37 (2H, d, J = 8.2 Hz, H-2', 6"), 6.83
(2H, d, J = 8.2 Hz, H-3', 5'), 6.34 (1H, s, H-8), 6.21
(1H, s, H-6); '3C-NMR (150 MHz, CD;OD) ¢: 155.0
(C-2), 124.9 (C-3), 182.4 (C-4), 164.0 (C-5), 100.3
(C-6), 166.2 (C-7), 94.9 (C-8), 159.9 (C-9), 106.4
(C-10), 123.5 (C-1'), 131.5 (C-2', 6"), 116.4 (C-3', 5"),
159.0 (C-4"). VA b3 il i 5 SRR oy i A —
O, WA 11 YRR E .

&P 12: AEERE & (HEE . ESI-MS m/z
269 [M—H] . 'H-NMR (600 MHz, CD;OD) ¢: 7.10
(1H, dd, J = 8.5, 2.0 Hz, H-5'), 6.87 (1H, d, J = 8.0
Hz, H-5), 6.42 (2H, m, H-3', 6'), 6.37 (1H, dd, J = 8.1,
2.0 Hz, H-6), 6.34 (1H, d, J = 2.0 Hz, H-8), 6.26 (1H,
s, H-4), 4.89 (2H, s, H-2), 3.76 (3H, s, MeO-4');
BC-NMR (150 MHz, CDs;OD) 6: 69.6 (C-2), 130.4
(C-3), 121.8 (C-4), 128.7 (C-5), 109.7 (C-6), 159.9
(C-7), 103.7 (C-8), 156.2 (C-9), 117.8 (C-10), 120.8
(C-1"), 159.3 (C-2"), 100.3 (C-3"), 159.9 (C-4"), 130.4
(C-5"), 107.6 (C-6"), 55.9 (MeO-4"). LA LiiEHdE 5
SCHR TR E N R AR — 20, MU EE 12 R
bolusanthin III,

EW13: A ERH R (FED. ESI-MS
m/z 447 [M—H] . 'H-NMR (500 MHz, DMSO-djs) o:
8.37 (1H, s, H-2), 7.01 (1H, s, H-2'), 6.82 (2H, s, H-5',
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6'), 6.76 (1H, d, J = 2.0 Hz, H-8), 6.46 (1H, d, J=2.0
Hz, H-6), 5.06 (1H, d, J = 7.0 Hz, H-1"), 3.15~3.70
(5H, m, Glu-H-2~6); BC-NMR (125 MHz, DMSO-ds)
5: 154.6 (C-2), 122.7 (C-3), 180.6 (C-4), 163.0 (C-5),
99.6 (C-6), 161.7 (C-7), 94.5 (C-8), 157.2 (C-9), 106.1
(C-10), 121.5 (C-1'), 116.6 (C-2), 145.0 (C-3"), 145.6
(C-4"), 115.4 (C-5"), 120.0 (C-6"), 99.9 (C-1"), 73.1
(C-2"), 76.4 (C-3"), 69.6 (C-4"), 77.2 (C-5"), 60.6
(C-6")0 LA FJ il Bdim 15 SRR E X R AR — 2 Y,
WS LA 13 N R DU A S H-7-0- 5 A R

wE 14: AELERMAK (HEE. ESI-MS
mlz 405 [M—H] . 'H-NMR (500 MHz, CD;OD) ¢:
7.16 (1H, d, J = 8.0 Hz, H-5"), 7.11 (1H, d, J = 2.0 Hz,
H-2'), 6.94 (1H, dd, J = 2.0, 8.0 Hz, H-6'), 6.93, 7.02
(% 1H, d, J = 16.0 Hz, olefinic-H), 6.45 (2H, d, J =
2.0 Hz, H-2, 6), 6.17 (1H, t, J = 2.0 Hz, H-4), 4.78
(1H, d, J = 7.0 Hz, anomeric-H), 3.30~3.91 (6H, m,
sugar-H); BC-NMR (125 MHz, CDs;OD) ¢: 140.9
(C-1), 106.0 (C-2), 159.7 (C-3), 103.0 (C-4), 129.0
(C-0, B), 134.7 (C-1"), 114.5 (C-2'), 146.5 (C-3"),
148.5 (C-4'), 119.8 (C-5'), 118.7 (C-6'), 103.0 (C-1"),
74.9 (C-2"), 78.3 (C-3"), 71.3 (C-4"), 77.6 (C-5"),
62.4 (C-6"). LA bl #dim 5 Sk i ot e e A —
#;22, WA 14 A AZEE 4-0-B-D-ML
A R

& 15: At iEMH R (FEE. ESI-MS
m/z 389 [M—H]". 'H-NMR (500 MHz, CD;OD) ¢:
7.08 (2H, d, J = 8.5 Hz, H-2', 6'), 6.65 (2H, d, J= 8.6
Hz, H-3', 5'), 6.38 (1H, s, H-6), 6.64 (1H, d, J = 12.0
Hz, H-8), 6.51 (1H, s, H-2), 6.39 (1H, s, H-4), 6.35
(1H, d, J = 12.1 Hz, H-7), 4.69 (1H, d, J = 7.2 Hz,
H-1"); 1BC-NMR (125 MHz, CD;OD) &: 141.4 (C-1),
109.2 (C-2), 160.5 (C-3), 104.1 (C-4), 159.6 (C-5),
111.2 (C-6), 128.9 (C-7), 131.3 (C-8), 128.9 (C-1'),
131.4 (C-2, 6'), 116.4 (C-3', 5), 158.5 (C-4"), 102.3
(C-17), 74.9 (C-2"), 78.2 (C-3"), 71.5 (C-4"), 77.9
(C-5"), 62.6 (C-6") LAyt H5 4 5 SClkFi & Xt iR
BR324, M RNEW SN (2)- BT

&) 16: AEEHRG & (HREE . ESI-MS m/z
281 [M—H]". 'H-NMR (500 MHz, CD;0OD) ¢: 7.97
(1H, d, J = 15.8 Hz, H-8), 6.50 (1H, d, J = 15.8 Hz,
H-7), 5.77 (1H, s, H-10), 4.11 (1H, m, H-3), 3.80 (1H,
d, J=7.5 Hz, H-12a), 3.71 (1H, d, J= 7.5 Hz, H-12b),

2.08 (3H, s, H-15), 2.03 (1H, dd, J = 13.5, 7.5 Hz,
H-4a), 1.74 (1H, dd, J = 13.5, 3.0 Hz, H-4b), 1.85
(1H, dd, J = 12.3, 7.0 Hz, H-1a), 1.66 (1H, dd, J =
12.3, 2.0 Hz, H-2b), 1.15 (3H, s, H-14), 0.93 (3H, s,
H-13; BC-NMR (125 MHz, CD;OD) &: 49.5 (C-1),
44.5 (C-2), 66.0 (C-3), 46.0 (C-4), 87.8 (C-5), 83.2
(C-6), 134.7 (C-7), 131.9 (C-8), 150.5 (C-9), 120.1
(C-10), 170.6 (C-11), 77.3 (C-12), 16.4 (C-13), 19.6
(C-14), 21.2 (C-15). LAyt 254 5 ok & Xt i
BEAR—FP), MR MED 16 N _EEER.

wEM 1T At ERmA (HEE. ESI-MS
m/z 613 [M—H] . 'H-NMR (500 MHz, CD;OD) §:
7.17 (2H, s, H-2"", 6""), 6.80 (1H, d, J = 9.0 Hz, H-6),
6.28 (1H, d, J = 2.0 Hz, H-3), 6.15 (1H, dd, J = 2.5,
8.5 Hz, H-5), 4.71 (1H, d, J= 8.0 Hz, H-1"), 4.22 (1H,
d, J = 10.0 Hz, H-4"a), 3.72 (1H, d, J = 10.0 Hz,
H-4"b), 4.18 (1H, s, H-5"), 3.89 (1H, s, H-2"), 3.77
(2H, s, 3", 5""-OMe), 3.65 (1H, m, H-6'a), 3.41 (1H,
m, H-6'b), 3.60 (3H, s, 2-OMe), 3.49 (1H, t, J = 8.0
Hz, H-2"), 3.43 (1H, t, J = 8.0 Hz, H-3"), 3.20 (1H, m,
H-5'), 3.15 (1H, t, J = 9.0 Hz, H-4"); 3C-NMR (125
MHz, CD;OD) §: 139.2 (C-1), 149.1 (C-2), 101.7
(C-3), 152.3 (C-4), 105.9 (C-5), 115.9 (C-6), 99.7
(C-1"), 75.5 (C-2'), 77.4 (C-3"), 70.3 (C-4"), 76.9
(C-5"), 60.7 (C-6"), 108.4 (C-1"), 77.1 (C-2"), 77.8
(C-3"), 74.2 (C-4"), 67.8 (C-5"), 119.6 (C-1""), 107.3
(C-2"), 147.6 (C-3"), 141.0 (C-4"), 147.6 (C-5""),
107.6 (C-6"), 165.6 (C=0), 55.4 (Me0-2), 56.2 (3",
5"-OMe). LA b B il B4 5 SR A 8 ) FR AR —
20, W AW 17 4 millettiaspecoside Bo

EW18: A ERMA (HEE. ESI-MS
m/z 177 [M—H] . 'H-NMR (500 MHz, CD;OD) §:
7.77 (1H, s, H-4), 6.92 (1H, s, H-5), 6.74 (1H, s, H-8),
6.16 (1H, s, H-3); 3C-NMR (125 MHz, CD;0D) ¢:
164.3 (C-2), 112.8 (C-3), 146.1 (C-4), 113.0 (C-5),
144.6 (C-6), 152.1 (C-7), 103.6 (C-8), 150.5 (C-9),
112.6 (C-10). LA EPEEAR 5 SOl E X R HE AR —
;7 WS EY) 18 L AT,

A 19: FEEHIRES & (FEED . ESI-MS m/z
257 [M—H]". 'H-NMR (600 MHz, CD;0D) §: 7.26
(1H, d, J = 1.9 Hz, H-6), 6.69 (1H, d, J = 2.5 Hz,
H-5"), 6.60 (1H, d, J = 2.5 Hz, H-4"), 6.37 (1H, d, J =
2.0 Hz, H-4), 2.76 (3H, s, 6'-Me); '*C-NMR (150
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MHz, CD;0D) 6: 140.0 (C-1), 99.2 (C-2), 166.4 (C-3),
102.1 (C-4), 167.0 (C-5), 105.7 (C-6), 167.1 (C-7), 111.1
(C-1"), 154.6 (C-2"), 102.9 (C-3"), 160.0 (C-4"), 118.7
(C-5'), 140.2 (C-6'), 26.0 (6'-Me). LA EIRiEHE 5 ik
TR HEEEA —F08), WA 19 A HEfam .

&) 20: AEERG R (HRED . ESI-MS m/z
279 [M-+H]". 'H-NMR (500 MHz, CD;0D) ¢: 7.70
(2H, m, H-3, 6), 7.58 (2H, m, H-4, 5), 4.27 (4H, t, J =
6.7 Hz, H-3', 3"), 1.69 (4H, m, H-4', 4"), 1.43 (4H, m,
H-5',5"), 0.95 (6H, m, H-6, 6"); '3C-NMR (125 MHz,
CD;0D) ¢: 1323 (C-1), 129.9 (C-3), 133.6 (C-4),
169.2 (C-1'), 66.6 (C-3"), 31.7 (C-4'), 20.3 (C-5"), 14.1
(C-6")0 LA FIBEEE 5 SR E 0] R AR — 52,
WS B A 20 MR ZHR — T i,

&) 21: AEEHRE & (HREE . ESI-MS m/z
391 [M-+H]*. 'H-NMR (500 MHz, CD;0D) ¢: 7.70
(2H, m, H-3, 6), 7.58 (2H, m, H-4, 5), 1.66 (2H, m,
H-4', 4"), 1.42 (4H, m, H-9', 9"), 1.30~1.30 (12H, m,
H-5', 6,7, 5", 6",7"), 0.93 (6H, t, J= 7.5 Hz, H-10/,
10", 0.92 (6H, t, J = 7.3 Hz, H-8’, 8"); '3C-NMR (125
MHz, CD;OD) §: 132.4 (C-1), 129.9 (C-3), 133.6
(C-4), 169.2 (C-1"), 68.1 (C-3"), 40.2 (C-4"), 31.6 (C-5),
30.2 (C-6), 24.1 (C-7), 14.5 (C-8"), 25.0 (C-9"), 11.5
(C-10". LA E 3l i b5 SRR E X FEJR AR — S B0,
WS TEAL A 21 AT R W R — .

& 22: AEERRS & (HEE . ESI-MS m/z
195 [M—H]". 'H-NMR (600 MHz, CD;0D) ¢: 6.19
(1H, s, H-5), 4.89 (1H, s, 4-OH), 3.87 (1H, s, H-10),
2.39 (3H, s, H-9), 2.00 (3H, s, H-8); 3C-NMR (150
MHz, CD;0OD) d: 105.1 (C-1), 164.4 (C-2), 111.7
(C-3), 16.6 (C-4), 110.0 (C-5), 141.1 (C-6), 174.1
(C-7), 8.1 (C-8), 24.5 (C-9), 52.2 (C-10). LA ik it %k
W5 SCRARE X R A — SO, MU EY 22
N 2,4-FHE-3,6- T HIIE I R HE .

&) 23: wETEMHARK (FEE). ESI-MS
m/z 137 [M—H] . 'H-NMR (500 MHz, CD;0D) 6: 9.67
(1H, s, H-7), 7.30 (1H, dd, J = 1.5, 7.5 Hz, H-6), 7.29
(1H, d, J= 1.8 Hz, H-5), 6.90 (1H, d, J = 8.4 Hz, H-2);
BC-NMR (125 MHz, CD;0OD) §: 130.8 (C-1), 1153
(C-2), 147.2 (C-3), 153.7 (C-4), 116.2 (C-5), 126.4 (C-6),
193.1 (C-7). VA B #5dis 55 SOk i i oo R AR —
B3, WS TEAY) 23 N 34- R EIRHEE,

&) 24: wEOLEMHAR (FEE. ESI-MS

m/z 197 [M—H] . 'H-NMR (500 MHz, CD;OD) ¢:
7.04 (1H, s, H-2, 6), 4.26 (2H, q, J = 7.3 Hz, -CH>),
1.33 3H, t, J= 7.3 Hz, -CH3); '3C-NMR (125 MHz,
CD;0D) 6: 121.8 (C-1), 110.0 (C-2, 6), 146.5(C-3, 5),
139.8 (C-4), 168.6 (C=0), 61.6 (-CH>), 14.6 (-CH3).
DA B HEE 5 SR TE X R A — B350, il e
WED 24 N BETIRLHEE-

4 Tig
KRFAFEFIFRANE . WEMbif, Rk

IO RIEHTIRIT MR RGN, XE R Al

FIRRRANGE A ST R E « AR KRR E T

FEAMEE T 24 MEEY, Btk E 1 4h, 1

R 23 MEEVIE RN B o B2 AL

BRI LIRS (1~13) AT, &

R RO (14, 15) F52F05 (16D Ry (17D,

FERFUEY A8 FILAb T FL & (19~24).

13 DN EFEA A b, A RS RS . R

Wi, aHE 5 NEERREET . 3 NI 1

AN SA T 1 A REET . AR FEE T RK

R R Z RN, NP8 2 SRR

MM YO RIRBE T —ERIREEZE, Hhn 1 XK

R E ) THERE A
HAAR HAEEAFPARELE N EZF R

SE K
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