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Chemical constituents from roots of Veratrilla baillonii
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Abstract: Objective To study the chemical constituents from the roots of Veratrilla baillonii. Methods Compounds were purified
by normal and reversed column chromatographic techniques, and isolated by high performance liquid chromatography. Their structures
were identified on the basis of spectral data including MS and NMR. Results Twenty-four compounds (including 10 xanthone
glycosides, 8 xanthones, and 6 iridoids) were isolated from the ethyl acetate extracts of the roots of V. baillonii. They were identified as
1-hydroxy-2,3,4-trimethoxyxanthone-7-O-B-D-glucopyranoside (1), tripteroside (2), 1-hydroxy-2,7-dimethoxyxanthone-3-O-f-D-
glucopyranoside (3), 1-hydroxy-3,4-dimethoxyxanthone-7-O-p-D-glucopyranoside (4), secamonoide B (5), tetrasweroside A (6),
veratriloside B (7), 2,3,4,5-tetramethoxyxanthone-1-O-B-D-glucopyranoxyl-(1—6)-B-D-glucopyranoside (8), 2,3,4,7-tetra-
methoxyxanthone-1-O-B-D-xylopyranoxyl-(1—6)-p-D-glucopyranoside (9), 2,3,5-trimethoxy-xanthone-1-O-B-D-xylopyranoxyl-
(1—-6)-B-D-glucopyranoside (10), 1,3-dihydroxy-4,7-dimethoxyxanthone (11), 1,7-dihydroxy-2,3,4-trimethoxyxanthone (12), 1,7-
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dihydroxy-3,4-dimethoxyxanthone (13), 1,7-dihydroxy-3-methoxyxanthone (14), 1-hydroxy-2,3,4,5-tetramethoxyxanthone (15),

1-hydroxy-2,3,4,7-tetramethoxyxanthone (16), 1-hydroxy-2,3,5-trimethoxyxanthone (17), 1-hydroxy-2,3,7-trimethoxyxanthone (18),

sweroside (19), gentiopicrin (20), swertiamarin (21), deacetylcentapicrin (22), amaronitidin (23), and amarogentin (24). Conclusion

Compound 1 is a new compound named 2-methoveratriloside, and compounds 2, 3, 5, 6, 8, 10—12, 14, and 22—24 are isolated from

the Veratrilla genus for the first time.

Key words: Veratrilla baillonii Franch.; xanthones; iridoids; 1-hydroxy-2,3,4-trimethoxyxanthone-7-O-f-D-glucopyranoside;

2-methoveratriloside; tripteroside; amarogentin

W 2% I Veratrilla baillonii Franch. >N 7% JHE}
(Gentianaceae) ¥ Z JLJ& Veratrilla (Baill.) Franch.
Y, XML e A ((CEEPREZEgR)) . &40
e, BRI (Erh L)), (hHEARE) DL “®
ZI AT AICEY . R BRI,
FE HRAMREER A S A h 2 I T i ss . R Ak
P BB FC R, WRILANAT CAE R, &
ARy KA P R, REMR LI AIPH A rh 0L HRobIk
MBI BT RAZ, FEAKEER . nlifH
S EN T AL/

N T IR ZR T R R, ST R I
FIBEE, ASZIONS BEZR UM 95% LB /KR IS IR
LBREALA T B AT R AL, s iR
LM S E T 24 MBS, Jedh 10 Al
8 MUNE BA K 6 IR ARIERS 1, 7051 1-F23E- 2,3,4-
= H S FE il B -7-0-B-D- i % M ( 1-hydroxy-
2,3 4-trimethoxyxanthone-7-O-B-D-glucopyranoside,
D G788 J A EuliEi # Ctripteroside, 2) 1-583£-2,7-
= H A il B -3-0-B-D- ] & B ( 1-hydroxy-
2,7-dimethoxyxanthone-3-O-B-D-glucopyranoside, 3).
1-32 3L -3,4- = F Sl i -7-O-B-D-# & B C1-
hydroxy-3,4-dimethoxyxanthone-7-O-B-D-glucopyra-
noside, 4). HEHENIEHT B (secamonoide B, 5).
VOO Sl £ A (tetrasweroside A, 6). VETH
%4 B (veratriloside B, 7). 2,3,4,5-VY FF 4 &l -
1-O-J¢ JH — ¥ [2,3,4,5-tetramethoxyxanthone-1-
O-B-D-glucopyranoxyl-(1—6)-p-D-glucopyranoside,
8] 2,3,4,7-PU H & i - 1-0-B-D- A B -(1—6)-
B-D-FH & HEH (2,3,4,7-tetramethoxyxanthone-1-O-B-
D-xylopyranoxyl-(1—6)-B-D-glucopyranoside, 9).
2,3,5- = & LN -1-0-B-D- A bt FE-(1—6)-B-D-Hi
%] #  [2,3,5-trimethoxyxanthone-1-O-B-D-xylopyra-
noxyl-(1—>6)-B-D-glucopyranoside, 10]. 1,3- -
4,7- — H Al fF  C 1,3-dihydroxy-4,7-dimethoxy-
xanthone, 11). 1,7- ~¥23&-2.34- = HI 5 Fenli
(1,7-dihydroxy-2,3,4-trimethoxyxanthone, 12). 1,7-

TR 34 T F A Ll C 1,7-dihydroxy-3,4-
dimethoxyxanthone, 13). 1,7-¥23E-3-FF & JEnlfH
( 1,7-dihydroxy-3-methoxyxanthone, 14). 1-F%%-
2,3,4,5- V4 B & K onb B C 1-hydroxy-2,3,4,5-
tetramethoxyxanthone, 15). 1-¥83%£-2,3.4,7-J1 H 4
FEmifER  ( 1-hydroxy-2,3,4,7-tetramethoxyxanthone ,
16). 1-323£-2,3,5- = H & HEnEH (1-hydroxy-2,3,5-
trimethoxyxanthone, 17) 1-$23£-2,3,7- = H & Z&n 1
(1-hydroxy-2,3,7-trimethoxyxanthone, 18). J& %f3¢
H (sweroside, 19). T H (gentiopicrin, 20).
FEFESEET T (swertiamarin, 21). 25 L FpRfE T B
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Fig. 1 Chemical structuresof compounds 1—24

3R, BFK 4N, BB, GIFRBGH. WERYE, 5
FREIRE 1.2 kgo FHIRE HKIRE, MR LIAHEE .
TEH R BEER TS IETREREE, likgESa
THEEZEIY) 74 g SRR 299 g BEFR LB
I 236 g 1E T RERIY) 402 g

HUESFR B AE Y (50 @) L IEAHRERCHE (i,
L= Fhe-HEE (901, 812, 7:3) BAFEHEM,
135 4 N5 FI~F4. $ F1 Hor (5.2 ) &l
FERCAE L, DLFFEE-/K (10%. 30%-. 50%) P,
e SRR 1 ) 2% FE RS & 1 (15.9 mg, 2.7
min), 3 (2.1 mg, 8.9 min). 4 (13.4 mg, 17.3 min),
5(20.6 mg, 8.6 min). 6 (58.5 mg, 9.5min). 9 (1.8
mg, 10.0 min), 19 (17.8 mg, 10.3 min). 20 (26.7
mg, 16.6min). 21 (19.0 mg, 16.8 min); ¥ F2 41
7 (12¢g) SRR A, DLIFEE-K (30%-.

50%. 70%) VM. TLC Axdll& EHl 4Ly, il
G T 53 B A3 24 A 2(8.6 mg, 22.7 min) .
7 (13.5 mg, 23.1 min). 8 (11.6 mg, 25.7 min).
10 (30.0 mg, 23.4min). 12 (1.2 mg, 19.5 min).
16 (58.5mg, 22.2 min). 17 (59.4 mg, 21.7 min);
¥ F3 W (105 ¢ & AR A, DIFEE
(10%- 30%- 50%- 70%) Pl = 5he il il
HIEHREAAY) 11 (18.7 mg, 58.0min). 13 (14.4
mg, 54.5 min). 14 (7.1 mg, 59.2 min). 15(28.0 mg,
69.1 min), 18 (5.9 mg, 51.9 min). 22 (85.5 mg,
79.5 min), 23 (18.9 mg, 82.0 min). 24 (260.5 mg,
82.5 min)-
3 HMEE

a1 WEEBTERRAR, EIMNT TR
B, ESI-MS &R m/iz N 479 [M—H],
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HR-ESI-MS & 75 m/z 4 503.115 9 [M+Na]" (i+514
503.115 6), 7T RN CpHuOn, UV s KWICH
231, 262 nm. SiGHERA 1 ANMREES 6 12.53
(1H, s), A 1 AR, I 9 AiEIE R+
WEEE. HihfE5H 14 1,24- =B EE A1 3
NFFER T 67.70 (1H, d, J = 9.2 Hz, H-5), 7.69 (1H,
d, J = 2.9 Hz, H-8), 7.60 (1H, dd, J = 9.2, 2.9 Hz,
H-6), 1 MHEET T 0 496 (1H, d, J = 7.5 Hz,
H-11, 3 MHEREF T 6 4.05 (3H, s, 3-OCHj3), 3.88
(3H, s, 2-OCHs), 3.81 (3H, s, 4-OCH3). Bk &~ 22
AMAES, PRI E T ERmE 2 13 ME5:
5180.8. 154.0. 153.9. 150.8. 149.8. 145.5. 134.8.
132.1. 126.1. 119.8. 119.5. 109.9. 104.2. =X
WA AFER 6 NMRE5:0101.2.77.1.76.3.73.2,
69.5. 60.6. HIFEmAEANEEFE (7.5 Hz) HEWT
WA BB, (hEMAKEKME. A E, @it

T 28O 0T s 5 A v RBE AT AR A £ B R AT LG
XF s MR AR A SRR AT A PP AR B i (R B e B-D-7
HREC &M 11 HMBC (3 1) SR8 b
FREAUE5 0496 5 0153.9 (C-7) MK, wHEEET
BARHL B /2 AE C-7 A, FAEIEE 5 6 3.88.4.05.3.81
5 6132.1. 154.0. 134.8 #i3%, Rl 2~4 SALHHFEH
B, SETABIEEEE, HEEY 1M
N 1-F2HE-2,3,4- = A ENNER -7-O-B-D-7 % Hi
NAINFEY), e 2-FEESEARTE.
&) 2: ER A, ESI-MS m/z: 421 [M—H],
"H-NMR (500 MHz, DMSO-dy) : 13.08 (1H, s,
1-OH), 7.67 (1H, s, 3-OH), 6.90 (1H, s, 7-OH), 6.32
(1H, d, J= 1.7 Hz, H-8), 6.15 (1H, d, J= 1.7 Hz, H-5),
4.87 (1H, d, J = 7.5 Hz, H-1"); "C-NMR (125 MHz,
DMSO-dg) 6: 178.7 (C = 0), 165.0 (C-3), 162.6 (C-1),
157.3 (C-4a), 150.6 (C-4b), 152.8 (C-6), 143.8 (C-7),

x1 ka1 MREEEE (500/125 MHz, DM SO-dg)
Tablel NMR data of compound 1 (500/125 MHz, DM SO-dg)

/A On d¢ (DEPT) HMBC (H—C)
OH 12.53 (1H, s) —
1 — 149.8 (s)
2 — 132.1 (s)
3 — 154.0 (s)
4 — 134.8 (s)
4a — 145.5 (s)
4b — 150.8 (s)
5 7.70 (1H, d, J=9.2 Hz) 119.8 (d) C-6,8
6 7.60 (1H, dd, J=9.2, 2.9 Hz) 126.1 (d) C-4b,5,7,8
7 — 153.9 (s)
8 7.69 (1H, d, J=2.9 Hz) 109.9 (d) C-4b, 6,7,9
8a — 119.5 (s)
8b — 104.2 (s)
9 — 180.8 (s)
2-OCH, 3.88 (3H, s) 61.7 (q) C-2
3-OCH;, 4.05 (3H, s) 61.5(q) C-3
4-OCH;, 3.81 (3H, s) 60.6 (q) C-4
gle-1' 4.96 (1H, d, J= 7.5 Hz) 101.2 (d) C-7
gle-2' 3.26 (1H, m) 73.2 (d)
gle-3' 3.35 (1H, m) 77.1 (d)
glc-4' 3.30 (1H, m) 69.5 (d)
gle-5' 3.31 (1H, m) 76.3 (d)
glc-6' 3.65 (1H, m), 3.83 (1H, m) 60.6 (t)
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111.3 (C-8a), 110.2 (C-8), 103.2 (C-5), 102.0 (C-1'),
101.5 (C-8b), 97.9 (C-2), 93.8 (C-4), 77.2 (C-5), 75.9
(C-3"), 73.3 (C-2"), 69.5 (C-4"), 60.5 (C-6"). LA %z
5k IE A -, e A 2 BT i
TE Bl £ o

th&Y) 3: F A (EtOH), ESI-MS m/z: 451
[M+H]". '"H-NMR (500 MHz, DMSO-d) J: 12.67
(1H, s, 1-OH), 7.65 (1H, d, J=9.1 Hz, H-5), 7.60 (1H,
d, J = 2.6 Hz, H-8), 7.58 (1H, dd, J = 9.1, 2.6 Hz,
H-6), 6.81 (1H, s, H-4), 5.18 (1H, d, J = 7.5 Hz, H-1),
3.94 (3H, s, 7-OCHs), 3.72 (3H, s, 2-OCHj3);
BC-NMR (125 MHz, DMSO-ds) 6: 180.4 (C = 0),
158.9 (C-3), 153.9 (C-7), 153.2 (C-1), 153.0 (C-4a),
150.8 (C-4b), 131.2 (C-2), 125.8 (C-6), 120.0 (C-8a),
119.2 (C-5), 105.9 (C-8), 103.1 (C-8b), 101.2 (C-1"),
93.4 (C-4), 77.2 (C-3'), 76.4 (C-5"), 73.3 (C-2"), 69.6
(C-4"), 60.6 (C-6"), 60.1 (2-OCHj3), 56.7 (7-OCHz). LA
XS SR R A Y, st A 3 A
1-F256-2,7- — AR HENIH-3-0-B-D-Hi & BE 1

th &Y 4: FHEOKAK, ESI-MS m/z: 450 [M]'.
'H-NMR (500 MHz, DMSO-d¢) d: 12.66 (1H, s,
OH-1), 7.68 (1H, d, J = 3.1 Hz, H-8), 7.64 (1H, d, J =
9.1 Hz, H-5), 7.57 (1H, dd, J = 9.1, 3.1 Hz, H-6), 6.58
(1H, s, H-2), 4.96 (1H, d, J = 7.5 Hz, H-1"), 3.92 (3H,
s, 3-OCH3), 3.79 (3H, s, 4-OCH3): “C-NMR (125
MHz, DMSO-dg) d: 180.3 (C = 0), 160.1 (C-3), 158.3
(C-1), 154.0 (C-7), 151.0 (C-4b), 149.0 (C-4a), 128.3
(C-4), 126.0 (C-6), 120.2 (C-8a), 119.6 (C-5), 110.4
(C-8), 102.4 (C-8b), 101.41 (C-1'), 95.2 (C-2), 77.3
(C-3"), 76.5 (C-5"), 73.4 (C-2'), 69.7 (C-4), 61.2
(C-6'), 60.8 (3-OCHj3), 56.8 (4-OCH3). LA E##E 53¢
R LA 3, M e A 4 1503 4-
= A FENNER-7-0-B-D- 1 & .

&9 5: #E (k) K, ESI-MS m/z: 419 [M—H] .
'H-NMR (500 MHz, CD;0D) ¢: 12.66 (1H, s, OH-1),
7.61 (1H, d, J=2.9 Hz, H-8), 7.48 (1H, d, J=9.2 Hz,
H-5), 7.41 (1H, dd, J=9.2, 2.9 Hz, H-6), 6.69 (1H, d,
J =2.0 Hz, H-4), 6.49 (1H, d, J = 2.0 Hz, H-2), 4.98
(1H, d, J = 7.5 Hz, H-1"), 3.89 (3H, s, 3-OCH3);
BC-NMR (125 MHz, CD;0D) 6: 182.1 (C = 0), 165.9
(C-3), 164.3 (C-4a), 159.1 (C-1), 157.8 (C-7), 152.3
(C-4b), 126.1 (C-5), 122.0 (C-8a), 120.3 (C-6), 106.4
(C-8), 105.3 (C-8b), 101.5 (C-1'), 99.9 (C-4), 95.8

(C-2), 78.4 (C-5"), 77.8 (C-3"), 74.7 (C-2'), 71.2 (C-4"),
62.4 (C-6"), 56.4 (3-OCH3). LA L#¥E 5 SCk T HE
A5, M A 5 N IE A B

&M 6: HETERE A, ESI-MS m/z: 451
[M+H]". '"H-NMR (500 MHz, DMSO-d) J: 12.66
(1H, s, OH-1), 7.69 (1H, d, J = 2.8 Hz, H-8), 7.64 (1H,
d, J = 9.3 Hz, H-5), 7.57 (1H, dd, J = 9.3, 2.8 Hz,
H-6), 6.57 (1H, s, H-2), 5.12 (1H, d, J= 7.5 Hz, H-1"),
3.92 (3H, s, 7-OCH;), 3.79 (3H, s, 4-OCHj);
BC-NMR (125 MHz, DMSO-ds) d: 180.2 (C = O),
159.9 (C-1), 158.2 (C-3), 153.9 (C-7), 150.9 (C-4b),
148.8 (C-4a), 128.2 (C-4), 125.8 (C-6), 120.1 (C-8a),
119.4 (C-5), 110.2 (C-8), 102.3 (C-8b), 101.3 (C-1"),
95.1 (C-2), 77.2 (C-3"), 76.4 (C-5"), 73.3 (C-2"), 69.6
(C-4"), 60.6 (C-6"), 61.0 (4-OCHj3), 56.6 (7-OCH;). LA
¥t S ek R A Y, s et A 6 8
VU0 oF Ml A

b &W) 7: #E (K K, ESI-MS m/z: 611 [M—H] .
'H-NMR (500 MHz, DMSO-d;) d: 9.98 (1H, s, OH-7),
7.54 (1H, d, J = 8.9 Hz, H-5), 7.40 (1H, dd, J = 8.9,
2.3 Hz, H-6), 7.27 (1H, d, J = 2.3 Hz, H-8), 4.88 (1H,
d, J = 7.5 Hz, H-1"), 476 (1H, d, J = 7.5 Hz, H-1"),
4.03 (3H, s, 2-OCHj3), 3.94 (3H, s, 3-OCH3), 3.82 (3H,
s, 4-OCH3); “C-NMR (125 MHz, DMSO-dq) d: 175.5
(C =0), 154.0 (C-7), 152.4 (C-3), 148.1 (C-4b), 147.4
(C-1), 144.5 (C-4a), 142.5 (C-4), 137.4 (C-2), 124.2
(C-6), 122.0 (C-8a), 119.1 (C-5), 110.8 (C-8b), 108.6
(C-8), 104.4 (C-1"), 103.6 (C-1"), 76.5 (C-3, 3"), 76.3
(C-5"), 74.0 (C-2"), 73.2 (C-2'), 69.8 (C-4"), 69.5
(C-4"), 68.3 (C-6'), 65.4 (C-5"), 61.7 (2-OCH3), 61.53
(3-OCHj), 61.4 (4-OCH3). PA_E $ds 55 Sk %o i 3 A
— g, W LAY T NS B,

&Y 8: IR T E TR A, ESI-MS m/z: 679
[M+Na]". '"H-NMR (500 MHz, DMSO-ds) &: 7.66
(1H, d, J = 8.0 Hz, H-8), 7.48 (1H, d, J = 8.0 Hz, H-6),
7.35 (1H, t, J = 8.0 Hz, H-7), 491 (1H, d, J = 7.6 Hz,
H-1'), 439 (1H, d, J = 4.7 Hz, H-1"), 4.05 (3H, s,
3-OCHj3), 4.00 (3H, s, 2-OCHj), 3.98 (3H, s, 5-OCHj3),
3.83 (3H, s, 4-OCH;): "“C-NMR (125 MHz,
DMSO-dg) d: 175.5 (C = 0), 152.4 (C-3), 148.2 (C-5),
147.2 (C-4a), 144.7 (C-4b), 144.4 (C-1), 142.7 (C-4),
137.6 (C-2), 124.0 (C-7), 122.2 (C-8a), 116.5 (C-8),
116.2 (C-6), 111.2 (C-8b), 104.3 (C-1"), 102.9 (C-1"),
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76.6 (C-3"), 76.6 (C-3"), 76.4 (C-5"), 76.3 (C-5"), 74.0
(C-2"), 73.4 (C-2"), 69.9 (C-4"), 69.8 (C-4"), 68.3
(C-6), 61.6 (2-OCHj3), 61.5 (4-OCHs), 61.4 (3-OCHs),
60.8 (C-6"), 56.6 (5-OCH;). LA H 48 5 Sk xof iR 3k
A5, WS EE Y 8 4 2,3.4,5-TY HAR S lR-
1-O-JEH —FE+r .

&Y 9: HETEM AR, ESI-MS m/z: 626
[M]". '"H-NMR (500 MHz, DMSO-d;) d: 7.64 (1H, d,
J =92 Hz, H-5), 7.51 (1H, d, J = 2.9 Hz, H-8), 7.44
(1H, dd, J=9.2, 2.9 Hz, H-6), 5.53 (1H, d, J=7.5 Hz,
H-1), 4.73 (1H, d, J = 7.5 Hz, H-1"), 4.04 (3H, s,
3-OCHs), 3.94 (3H, s, 2-OCHs3), 3.87 (3H, s, 7-OCH3),
3.83 (3H, s, 4-OCH;): “C-NMR (125 MHz,
DMSO-dg) 6: 175.3 (C = 0), 155.8 (C-3), 152.5 (C-1),
149.2 (C-4a), 147.4 (C-4b), 144.4 (C-2), 142.6 (C-7),
137.4 (C-4), 124.4 (C-6), 121.8 (C-8a), 119.4 (C-5),
111.0 (C-8b), 105.8 (C-8), 104.3 (C-1"), 103.6 (C-1'),
76.4 (C-3"), 76.3 (C-3"), 74.0 (C-5"), 73.2 (C-2', 2"),
69.8 (C-4'), 69.5 (C-4"), 68.2 (C-5"), 65.4 (C-6'), 61.8
(2-OCH3), 61.5 (4-OCH;), 61.4 (3-OCH;), 55.7
(7-OCHy)o LA_EX¥ 5 Srihont A — 5, %
ENEY 9 N 2,3,4,7-D H A B liEH-1-0-B-D-AHE
H- (1-6)-0-p-D-H & BT

&4 10: # kT i (EtOH), ESI-MS m/z: 597
[M+H]". 'H-NMR (500 MHz, DMSO-ds) J: 7.66
(1H, d, J= 8.0 Hz, H-8), 7.44 (1H, d, J = 8.0 Hz, H-6),
7.33 (1H, t, J = 8.0 Hz, H-7), 7.08 (1H, s, H-4), 4.96
(1H, d, J = 7.5 Hz, H-1"), 4.76 (1H, d, J = 7.5 Hz,
H-1"), 3.98 (3H, s, 3-OCH3), 3.95 (3H, s, 2-OCHj3),
3.78 (3H, s, 5-OCH3); "*C-NMR (125 MHz, DMSO-dj)
5: 1752 (C = 0), 159.3 (C-3), 153.9 (C-4a), 148.6
(C-1), 147.9 (C-5), 144.7 (C-4b), 139.2 (C-2), 123.8
(C-7), 112.3 (C-8a), 116.5 (C-8), 115.7 (C-6), 109.0
(C-8b), 104.3 (C-1"), 103.5 (C-1'), 97.4 (C-4), 76.6
(C-3"), 76.5 (C-3"), 76.3 (C-5'), 74.0 (C-2"), 73.3
(C-2)), 69.8 (C-4"), 69.5 (C-4'), 68.0 (C-6"), 65.5
(C-5"), 60.9 (2-OCHs), 56.78 (3-OCH;), 56.20
(5-OCH3). LA EX¥E 5 cihont iR A — 5, ek
EEY 10 4 2,3,5-= HEZEMIEE-1-0-B-D-AHE
- (1-6)-O-p-D-H i HiT

& 1. SEFAR, ESI-MS m/z: 288 [M]'s
'H-NMR (500 MHz, DMSO-ds) J: 12.57 (1H, s,
1-OH), 7.62 (1H, d, J = 8.9 Hz, H-5), 7.46 (1H, d, J =

2.6 Hz, H-8), 7.44 (1H, dd, J = 8.9, 2.6 Hz, H-6), 6.26
(1H, s, H-2), 3.85 (3H, s, 7-OCH3), 3.80 (3H, s,
4-OCH;); "“C-NMR (125 MHz, DMSO-dq) d: 179.7
(C = 0), 158.9 (C-3), 157.6 (C-1), 155.7 (C-7), 150.1
(C-4b), 149.5 (C-4a), 127.5 (C-4), 124.5 (C-6), 120.0
(C-8a), 119.5 (C-5), 105.7 (C-8), 101.8 (C-8b), 98.1
(C-2), 60.9 (4-OCH3), 55.8 (7-OCH3). LA F#diE 53¢
Rt RS AR — 3, et A 11 08 13-
He-4,7-— F A IENNREH o

&) 12: 1 EEHIRES i (EtOH)D , ESI-MS m/z:
317 [M—H] . 'H-NMR (500 MHz, DMSO-d¢) 6
12.63 (1H, s, 1-OH), 10.12 (1H, s, 7-OH), 7.60 (1H, d,
J=9.1 Hz, H-5), 7.42 (1H, d, J = 2.9 Hz, H-8), 7.34
(1H, dd, J = 9.1, 2.9 Hz, H-6), 4.04 (3H, s, 2-OCH3),
3.86 (3H, s, 3-OCH;), 3.80 (3H, s, 4-OCHj);:
BC-NMR (125 MHz, DMSO-dy) &: 181.0 (C = 0),
154.1 (C-7), 153.8 (C-3), 149.7 (C-1), 149.2 (C-4b),
145.6 (C-4a), 134.6 (C-2), 132.1 (C-4), 125.3 (C-6),
119.5 (C-8a), 119.5 (C-5), 107.5 (C-8), 104.1 (C-8b),
61.7 (2-OCHj3), 61.5 (3-OCHj3), 60.6 (4-OCH3). Ll |
Hod 5 Scmon IR A — 5, Mk A Y 12 A
1,7- " %E-2,3,4-= W& Ll .

&%) 13: KR, ESI-MS m/z: 287 [M—
H] . 'H-NMR (500 MHz, DMSO-dj) 6: 12.77 (1H, s,
1-OH), 10.06 (1H, s, 7-OH), 7.55 (1H, d, J = 9.0 Hz,
H-5), 7.40 (1H, d, J = 2.9 Hz, H-8), 7.57 (1H, dd, J =
9.0, 2.9 Hz, H-6), 6.56 (1H, s, H-2), 3.92 (3H, s,
3-OCHj3), 3.78 (3H, s, 4-OCH3); *C-NMR (125 MHz,
DMSO-dq) d: 180.4 (C = 0), 159.7 (C-3), 158.1 (C-1),
154.1 (C-7), 149.2 (C-4b), 148.9 (C-4a), 128.1 (C-4),
124.9 (C-6), 120.2 (C-8a), 119.3 (C-5), 108.0 (C-8),
1022 (C-8b), 94.8 (C-2), 60.9 (3-OCHj), 56.6
(4-OCHs). A EXHE 5 S0kt R A — 35120, %
FENAY) 1374 1,7- 52 5E-3,4- — H A LI .

&9 14: ¥ @5 (EtOH), ESI-MS m/z: 258
[M]". "H-NMR (500 MHz, DMSO-d;) J: 12.86 (1H, s,
1-OH), 7.56 (1H, d, J = 9.1 Hz, H-5), 7.48 (1H, d, J =
3.0 Hz, H-8), 7.43 (1H, dd, J = 9.1, 3.0 Hz, H-6), 6.33
(1H, d, J= 2.0 Hz, H-4), 6.16 (H, d, J = 2.0 Hz, H-2),
385 (3H, s, 3-OCH;): "“C-NMR (125 MHz,
DMSO-dg) d: 179.3 (C = 0), 166.8 (C-3), 162.7 (C-1),
157.5 (C-4a), 155.7 (C-7), 150.0 (C-4b), 124.4 (C-6),
120.3 (C-8a), 119.3 (C-5), 105.3 (C-8), 101.7 (C-8b),
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98.3 (C-2), 94.1 (C-4), 55.8 (3-OCH3). LA F¥i#5 5
BRI A 3", Mt &) 14 8 1,7- 5
3-F A Rl

tb &4 15: 4 i (EtOH), ESI-MS m/z: 355
[M+Na]". "H-NMR (500 MHz, DMSO-d;) 6: 12.51
(1H, s, OH-1), 7.67 (1H, m, H-8), 7.52 (1H, m, H-6),
7.39 (1H, t, J = 8.0 Hz, H-7), 4.05 (3H, s, 2-OCHj3),
3.87 (3H, s, 3-OCHs), 3.81 (3H, s, 4-OCHj3), 3.73 (3H,
s, 5-OCH;); “C-NMR (125 MHz, DMSO-dg) J: 181.2
(C =0), 153.8 (C-1), 149.7 (C-2), 148.3 (C-3), 145.6
(C-5), 134.9 (C-8b), 132.4 (C-4a), 124.3 (C-8), 120.0
(C-4b), 117.1 (C-7), 115.7 (C-6), 104.4 (C-8a), 95.1
(C-4), 61.5 (2-OCHs), 61.5 (3-OCHs3), 60.6 (4-OCHs3),
56.5 (5-OCHs). L F$d 5 SCihont B e A — 32,
WS B G 15 8 1-5255-2,3,4,5- DU F A I .

&Y 16: ek 5 (EtOH), ESI-MS m/z: 333
[M-+H]". 'H-.NMR (500 MHz, DMSO-dg) §: 12.57
(1H, s, 1-OH), 7.65 (1H, d, J = 9.6 Hz, H-5), 7.47 (1H,
dd, J = 9.6, 3.3 Hz, H-6), 7.45 (1H, d, J = 3.3 Hz,
H-8), 4.05 (3H, s, 3-OCH3), 3.87 (3H, s, 2-OCHs),
3.85 (3H, s, 7-OCHs), 3.81 (3H, s, 4-OCHs);
BC-NMR (125 MHz, DMSO-ds) J: 180.8 (C = O),
155.8 (C-7), 153.9 (C-3), 150.2 (C-4b), 149.7 (C-1),
145.5 (C-4a), 134.8 (C-2), 132.1 (C-4), 125.4 (C-6),
119.7 (C-8a), 119.6 (C-5), 104.9 (C-8), 104.1 (C-8b),
61.7 (2-OCHj3), 61.5 (4-OCHj3), 60.6 (3-OCH3), 55.8
(7-OCH3). VA E¥dE 5 SCikx A — 50, s
TEWAW) 16 4 1-F83E-2,3.4,7-I0 H 48 ZEmER .

&) 17: 3 EER S (EtOH), ESI-MS m/z: 303
[M+H]". '"H-NMR (500 MHz, DMSO-d) J: 12.65
(1H, s, 1-OH), 7.62 (1H, d, J = 8.0 Hz, H-8), 7.47 (1H,
t,J=8.0 Hz, H-7), 7.35 (1H, dd, J= 8.0, 1.6 Hz, H-6),
6.49 (1H, s, H-4), 3.93 (3H, s, 2-OCHj), 3.72 (3H, s,
3-OCHj3), 3.37 (3H, s, 5-OCH3); *C-NMR (125 MHz,
DMSO-dg) : 180.5 (C = 0), 160.2 (C-3), 153.2
(C-4a), 152.7 (C-1), 148.1 (C-5), 145.7 (C-4b), 131.4
(C-2), 124.1 (C-7), 120.3 (C-8a), 116.7 (C-8), 115.6
(C-6), 103.4 (C-8b), 91.6 (C-4), 60.1 (2-OCH3), 56.7
(3-OCH3), 56.3 (5-OCH3). LA Hdi 5 Skt i Sk A
— U7, S SE S 17 R 1-55E-2,3,5- = F AR ik
AR .

th&54) 18: FE[E R, ESI-MS m/z: 303 [M+
H]". 'H-NMR (500 MHz, DMSO-dq) d: 12.71 (1H, s,

OH-1), 7.55 (1H, d, J = 8.7 Hz, H-5), 7.47 (1H, d, J =
2.9 Hz, H-8), 7.44 (1H, dd, J = 8.7, 2.9 Hz, H-6), 6.76
(1H, s, H-4), 3.98 (3H, s, 2-OCH3), 3.93 (3H, s,
3-OCHj3), 3.91 (3H, s, 7-OCH3); *C-NMR (125 MHz,
DMSO-dg) 6: 180.2 (C = 0), 160.0 (C-1), 155.8
(C-4b), 153.1 (C-3), 152.9 (C-4a), 150.2 (C-7),
131.1 (C-2), 124.9 (C-6), 119.8 (C-8a), 119.3 (C-5),
104.9 (C-8), 103.0 (C-8b), 91.2 (C-4), 60.1
(2-OCHj3), 56.7 (3-OCH3), 56.3 (7-OCH3). bl E#%
o5 Scho A — 5, Mt a Y 18 M
1-345-2,3,7- = H & i .

&M 19: A AK, ESI-MS m/z: 357 [M—
H] . 'H-NMR (500 MHz, CD;OD) §: 7.58 (1H, s,
H-3), 5.54 (1H, m, H-8), 5.54 (1H, m, H-10), 5.27
(1H, m, H-10), 4.65 (1H, d, J = 7.9 Hz, H-1), 4.44
(1H, m, H-7), 4.36 (1H, m, H-7), 3.20~3.70 (6H, m,
H-2'~6"), 2.69 (1H, m, H-9), 1.75 (1H, m, H-6), 1.70
(1H, m, H-6); “C-NMR (125 MHz, CD;0D) J: 168.5
(C-11), 154.0 (C-3), 133.3 (C-8), 120.8 (C-10), 106.0
(C-4), 99.6 (C-1"), 97.9 (C-1), 78.4 (C-5"), 77.8 (C-3"),
74.7 (C-2"), 71.5 (C-4), 69.7 (C-7), 62.6 (C-6"), 47.8
(C-9), 28.4 (C-5), 25.9 (C-6). LA I H 4l 5 STk xR Jk
AP, WA 19 AR F A

&%) 20: KR, ESI-MS m/z: 401 [M+
COOH] . 'H-NMR (500 MHz, CD;OD) ¢: 7.45 (1H,
d, J = 1.6 Hz, H-3), 5.73 (1H, m, H-8), 5.72 (1H, m,
H-1), 5.64 (1H, m, H-6), 5.22 (2H, m, H-10), 5.07
(2H, m, H-7), 4.69 (1H, d, J = 8.2 Hz, H-1"), 3.32 (1H,
m, H-9); *C-NMR (125 MHz, CD;0D) ¢: 166.9 (C =
0), 150.8 (C-3), 134.8 (C-8), 126.6 (C-5), 119.0
(C-10), 117.6 (C-6), 104.9 (C-4), 100.1 (C-1"), 98.7
(C-1), 78.2 (C-5"), 77.8 (C-3'), 74.4 (C-2'), 71.4 (C-4"),
71.2 (C-7), 62.6 (C-6"), 46.4 (C-9). LA %5 ik
S RESEA 5, ML A 20 R .

&Y 21: AERA, ESI-MS m/z: 375 [M+
H]". 'H-NMR (500 MHz, DMSO-d;) J: 7.51 (1H, s,
H-3), 5.58 (1H, s, H-1), 4.45 (1H, d, J = 7.8 Hz, H-1"),
2.82 (1H, dd, J = 7.7, 1.3 Hz, H-9), 1.74 (1H, m,
H-6b), 1.68 (1H, d, J = 13.8 Hz, H-6a); >*C-NMR (125
MHz, DMSO-d) 6: 164.5 (C-11), 152.1 (C-3), 132.9
(C-8), 120.5 (C-10), 108.1 (C-4), 98.3 (C-1'), 96.5
(C-1), 77.5 (C-5"), 76.1 (C-3"), 72.9 (C-2'), 70.0 (C-4"),
64.2 (C-7), 62.5 (C-5), 60.9 (C-6"), 50.0 (C-9), 32.1
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(C-6). LA_EXdE 5 ekt A — 552, i et
EW 21 KRR

b & 22: HEKER, ESI-MS m/z: 501 [M+
Na]*. 'H-NMR (500 MHz, DMSO-d;) &: 9.74 (IH, s,
ph-OH), 6.97, 7.23, 7.29, 7.31 (4H, m, ph-H-6", 5",
47, 2"), 721 (1H, s, H-3), 4.17 (1H, d, J = 7.6 Hz,
H-1'), 3.67 (1H, m, H-5), 2.58 (2H, m, H-7), 1.32~
1.64 (2H, m, H-6); >*C-NMR (125 MHz, DMSO-dj) 6:
1652 (C = 0), 163.3 (C-11), 157.4 (C-3"), 150.7
(C-3), 131.8 (C-8), 130.8 (C-1"), 129.6 (C-5"), 120.6
(C-10), 1203 (C-6"), 119.6 (C-4"), 115.5 (C-2"),
104.6 (C-4), 95.2 (C-1), 95.1 (C-1"), 77.6 (C-5"), 73.9
(C-2"), 73.5 (C-3"), 70.2 (C-4"), 67.4 (C-7), 60.8 (C-6),
41.0 (C-9), 27.2 (C-5), 24.0 (C-6). LA_F % 5 Skt
R A8, WA 22 Nk 2R
E

&) 23: HETEMA, ESI-MS m/z: 585
[M+H]". '"H-NMR (500 MHz, DMSO-ds) 6: 7.33
(1H, s, H-3), 7.09 (1H, t, J = 8.0 Hz, H-5""), 6.71 (1H,
m, H-4""), 6.60 (1H, m, H-2""), 6.59 (1H, m, H-6""),
6.26 (1H, d, J = 2.4 Hz, H-4"), 6.06 (1H, d, J = 2.4
Hz, H-6"), 5.64 (1H, m, H-8), 5.61 (1H, m, H-6), 5.55
(1H, d, J = 1.8 Hz, H-1), 5.16 (2H, m, H-10), 4.92
(1H, m, H-7), 4.86 (1H, m, H-7), 4.06 (1H, d, J = 7.9
Hz, H-1"); "C-NMR (125 MHz, DMSO-dg) J: 168.8
(C = 0), 163.4 (C-11), 162.3 (C-5"), 161.9 (C-3"),
156.4 (C-3"), 148.0 (C-3), 146.6 (C-1"), 144.1
(C-1"), 133.6 (C-8), 128.0 (C-5""), 124.8 (C-5), 119.3
(C-4), 118.0 (C-10), 116.6 (C-6), 114.9 (C-6"),
113.2 (C-2"), 111.1 (C-6"), 103.1 (C-4), 103.1 (C-2"),
101.6 (C-4"), 95.1 (C-1), 95.0 (C-1"), 77.5 (C-5"), 73.6
(C-2), 73.2 (C-3"), 69.8 (C-4"), 68.7 (C-7), 60.8 (C-6),
44.0 (C-9). LA -¥¥fa 5 scihont B A — 3P0, %
EANEWY) 23 4 amaronitidin.

&) 24: HETEBMAR, ESI-MS m/z: 609
[M+Na]". 'H-NMR (500 MHz, DMSO-dy) &: 7.43
(1H, s, H-3), 7.08 (1H, t, J = 8.8 Hz, H-5""), 6.70 (1H,
d, J= 8.8 Hz, H-4""), 6.60 (1H, s, H-2""), 6.59 (1H, d,
J = 8.8 Hz, H-6""), 6.25 (1H, d, J = 2.3 Hz, H-4"),
6.06 (1H, d, J = 2.3 Hz, H-6"), 1.44~1.69 (2H, m,
H-6); "“C-NMR (125 MHz, DMSO-d;) 6: 169.3 (C =
0), 163.7 (C-11), 162.0 (C-3"), 156.3 (C-3""), 151.3
(C-3), 146.7 (C-1"), 144.3 (C-1""), 131.8 (C-8), 128.0

(C-5"), 120.6 (C-10), 119.2 (C-4""), 114.8 (C-6"),
113.2 (C-2"), 111.2 (C-6"), 104.2 (C-4), 102.9 (C-2"),
101.7 (C-4"), 94.7 (C-1), 94.7 (C-1"), 77.5 (C-5"), 73.9
(C-2"), 73.1 (C-3"), 69.9 (C-4"), 67.5 (C-7), 60.7 (C-6"),
41.1 (C-9), 27.1 (C-5), 24.2 (C-6). LA_- i 5 ek xt
MR — 3, MU et A 24 42 TR
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