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[ Abstract ]

rica. Methods : The xanthone constituents were isolated by column chromatography and their structures were elucidated through

Objective: To isolate and identify chemical constituents from the roots and rhizomes of Gentiana manshu-

ESI-MS and NMR. Results: Nine compounds were isolated from the plant, and identified as acremoxanthone D (1),
sporormielloside (2), artomandin (3), oliganthaxanthone A (4), oliganthaxanthone B (5), pinetoxanthone (6), poly-
hongkongenoside A (7), 1, 5-dihydroxy-2, 3, 4-trimethoxyxanthone (8), and bannaxanthone I (9). Compounds 1, 2, 5,
and 9 showed the inhibitory activity against lipopolysaccharide-induced nitric oxide production in C57BL6/J mouse macrophage
cells, with ICy, values of 10.8, 5.7, 12.5 and 6.8 pmol - L™", respectively. Conclusion; Compounds 1-9 were obtained
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from Gentiana for the first time.
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Cs SOAHFEERL (250 mm x20 mm, 5 pm, HZAS Na-
calai Tesque 23 A)) foi%4:; RP-18 (50 pm, H A
YMC /A5]); BRUKER AV400-IIT #% ff T HE X (15 &
WEWATR), BWRENNER; Agilent 6100 535X
(REZFERPEAT]) o
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2 ¥ G. manshurica Kitag () MR M # 25 4k
10.0 kg, F95% 1) LKW (6 L) I de i 3 1K,
B 1 h, EPORGITFE&HS THERRE R, 153
TREL4.0 kg, FRE MK, KI5 505
MCBR CTRAIE T BEH AT B LR LTRAHL
WA HZZ WA TR, 193 LR LHE A 500 g, %
oy ik B AE S 2 B, A il EE- 2 IR L TR
(90:10 ~ 100:0) RGEHATHLBEVENL, fx 5 757 H Bz
PEmL, LW EBE T ANH S, 5 Elh Fr A ~ G,
Fr. D (20.0 g) 28 MCI A €8 3% 43 25 (W55 570 A HH -7k
R4, KB 10:90 ~100:0) , #5401 7 EH
43 Subfr. DI ~ D7, Subfr. D3 45J5 48 C o KA (8,43
(HEE-K, R A 20:80 ~90:10) Fil LH-20 FERLHE
o (BRI 73 25 alifb 5 2654 1(8. 0 mg) F19
(12.5 mg), Subfr. D4 jfi i 5 Subfr. D3 A [F] i) 73 &
TFBMBT, seaitkiis) 759 4(18.0 mg) |
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KW, PRFRLE 40:60) 15 24L5 4 3(10.0 mg) | 7
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AHAE (5 (F K, (RFR LG 10:90 ~ 100:0) 4355,
IR 25 N4y Fr. E1 ~E25, 4143 Fr. E7 (1.6 g) 4
il 75 %4 HPLC ( H /K o s AH, R EL 2l 10:90,
F A 6.0 mL -min ") 43 BRI A9 2(10.0 mg) .
oy Fr. E12 (1.6 g) £l #58) HPLC ( EE-/K N i 3l
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Regedk ). S A X4 (2 m A RPMII640 3 5%
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3.1 (b Et %

&Y 1. R0 F K, ESI-MS: m/z 653
[M+Na]*;'H-NMR (DMSO-d,, 500 MHz) §: 5.17
(1H, dd, J=2.3 Hz, 2.3 Hz, H-3), 6.70 (1H,
dd, J=10.3 Hz, 2.3 Hz, H4), 6.03 (1H, dd,
J=10.3 Hz, 2.3 Hz, H-5), 6.24 (1H, s, H-11),
3.49 (3H, s, H-16), 6.05 (1H, s, H-1"), 6.93
(1H, s, H3"), 6.88 (1H, s, H-5'), 5.09 (1H,
d, J=6.9 Hz, H-11"), 6.53 (1H, dd, J=8.1 Hz,
6.9 Hz, H-12"), 6.19 (1H, d, J=8.1 Hz, H-13"),
2.96 (1H, d, J =18.4 Hz, H-15'a), 2.65 (1H,
d, J=18.4 Hz, H-15'b), 2.36 (3H, s, H-16"),
1.98 (3H, s, H-18'), 8.14 (1H, s, 7-OH),
11.23 (1H, s, 10-OH), 11.50 (1H, s, 6’-OH),
13.95 (1H, v br s, 8-OH);"” C-NMR ( DMSO-d,,
125 MHz) &: 90.8 (C-2), 68.5 (C-3), 145.8 (C-
4), 128.1 (C-5), 188.4 (C6), 79.3 (C-7),
191.8 (C-8), 104.7 (C9), 159.8 (C-10), 113.6
(C-11), 148.6 (C-12), 114.5 (C-13), 154.2 (C-
14), 168.3 (C-15), 53.1 (C-16), 72.5 (C-1"),
136.8 (C-2"), 123.2 (C-3"), 147.6 (C4'), 118.9
(C5"), 160.7 (C-6"), 112.3 (C-7"), 184.6 (C-
8"), 105.5 (C9"), 186.5 (C-10"), 37.4 (C-11"),
131.4 (C-12'), 133.2 (C-13'), 40.9 ( C-14"),
34.2 (C-15"), 21.6 (C-16"), 169.8 (C-17"), 20.9
(C-18") o LA - 5 Sk i 308 i B A — 5
i % E24kE % 1 2l acremoxanthone D

L& 2. R A KK, ESI-MS: m/z 451
[M+H]*;'H-NMR (DMSO-d,, 500 MHz) §: 2.41
(3H, brs, H-1), 6.93 (1H, dd, J=10.3 Hz, 2.3
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Hz, H3), 6.59 (1H, s, H7), 6.67 (1H, br s,
H-15), 3.95 (3H, s, 8-OCH,), 11.77 (1H, brs,
6-OH), 11.65 (1H, brs, 14-OH), 4.86 (1H, d,
J=7.6 Hz, H-1"), 3.35 (1H, overlapped, H-2"),
3.25 (1H, td, J =8.6 Hz, 4.8Hz, H-3"), 3.18
(IH, m, H4'), 3.11 (1H, ddd, J=9.6 Hz, 5.8
Hz, 1.8 Hz, H-5"), 3.62 (1H, ddd, J=11.6 Hz, 5.6
Hz, 1.8 Hz, H6'a), 3.40 (1H, ddd, J=11.6
Hz, 5.8 Hz, 5.6 Hz, H-6'b), 5.15 (1H, d, J =
4.9 Hz, 2'-OH), 5.03 (1H, d, J =4.8 Hz, 3'-
OH), 4.95 (1H, d, J =5.1 Hz, 4-OH), 4.28
(IH, t, J=5.6 Hz, 6'-OH) ;" C-NMR ( DMSO-d,,
125 MHz) §: 22.1 (C-1), 149.5 (C-2), 108.1 (C-
3), 155.7 (C4), 157.9 (C6), 95.8 (C-7),
160.3 (C-8), 125.2 (C-9), 148.7 (C-10), 101.5
(C-11), 183.8 (C-12), 104.9 (C-13), 160.1 (C-
14), 111.5 (C-15), 56.9 (8-OCH,), 103.7 (C-
1), 74.3 (C2"), 76.7 (C3"), 70.2 (C4"),
77.5 (C-5"), 61.2 (C-6") . VA %#E 5 SCHkHRIE 1Y
WA —5", BEEL A Y 2 2 sporormiello-
side

’f‘[ﬁ/ﬁ\% 3. /ﬁﬁf@*ﬁﬂ{o ESI-MS: m/z 435
[M+H]";'"H-NMR (DMSO-d,, 500 MHz) §: 13.34
(1H, s, 5-OH), 6.25 (1H, s, H-6), 6.92 (1H,
d, J=9.6 Hz, H9), 5.59 (1H, d, J=9.6 Hz,
H-10), 1.49 (3H, s, H-12), 1.50 (3H, s, H-
13), 3.21 (1H, dd, J=15.6, 7.3 Hz, H-14a),
2.42 (1H, t, J =15.6 Hz, H-14b), 3.41 (1H,
dd, J =15.6 Hz, 7.3 Hz, H-15), 1.38 (3H, s,
H-17), 1.68 (3H, s, H-18), 6.27 (1H, s, H-
2") ;" C-NMR (DMSO-d,, 125 MHz) §: 160.9 (C-
2), 112.0 (C3), 180.9 (C4), 104.8 (C4a),
161.5 (C-5), 100.1 (C-6), 159.2 (C-7), 101.4
(C8), 151.4 (C-8a), 115.1 (C9), 127.6 (C-
10), 78.1 (C-11), 28.4 (C-12), 28.3 (C-13),
19.9 (C-14), 46.9 (C-15), 94.1 (C-16), 22.8
(C-17), 28.3 (C-18), 103.9 (C-1"), 104.6 (C-
2'), 150.4 (C-3"), 146.3 (C4'), 137.2 (C-5"),
132.5 (C-6") . LA E%ds 5 SOk A 19 £l 2 A —
HY, R EAAY 3 O artomandin,,

L&Y 4 IR A K. ESI-MS: m/z 421
[M+H]";'"H-NMR (DMSO-d,, 500 MHz) §: 6.20
(1H, s, H2), 7.03 (1H, s, H-7), 7.33 (1H,
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d, J=10.0 Hz, H-11), 5.74 (1H, d, J =10.1
Hz, H-12), 1.45 (3H, s, H-14), 1.44 (3H, s,
H-15), 3.89 (2H, d, J =6.9 Hz, H-16), 5.35
(1H, t, J=6.9 Hz, H-17), 1.68 (3H, s, H-19),
1.73 (3H, s, H20), 3.44 (1H, m, H21), 1.24
(3H, s, H22), 1.22 (3H, s, H23);"” C-NMR
(DMSO-d, 125 MHz) §: 162.8 (C-1), 98.5 (C-
2), 159.9 (C3), 100.7 (C4), 150.8 (C4a),
141.4 (C-5), 142.5 (C-6), 123.2 (C-7), 132.8
(C-8), 115.9 (C-8a), 183.0 (C9), 103.6 (C-
9a), 146.6 (C-10a), 115.7 (C-11), 127.2 (C-
12), 78.2 (C-13), 28.0 (C-14), 28.0 (C-15),
33.2 (C-16), 123.9 (C-17), 131.3 (C-18), 25.7
(C-19), 18.2 (C20), 27.2 (C=21), 22.3 (C-
22), 22.2 (C-23), VA b 5cds 5 Sk 8 v Bods 2
A g1 , KBS 4 H oliganthaxanthone A

k&M 5. B4 K, ESI-MS: m/z 410
[M+H]*;"H-NMR (DMSO-d,, 500 MHz) &: 6.16
(1H, s, H2), 7.17 (1H, d, J = 10.0 Hz, H-
11), 5.74 (1H, d, J = 10.0 Hz, H-12), 1.45
(3H, s, H-14), 1.45 (3H, s, H-15), 3.97 (2H,
d, J=6.3 Hz, H-16), 5.18 (1H, t, J=6.0 Hz,
H-17), 1.61 (3H, s, H-19), 1.77 (3H, s, H-
20) ;" C-NMR (DMSO-d,, 125 MHz) §: 162.6 (C-
1), 98.2 (C2), 159.1 (C3), 100.4 (C4),
150.7 (C4a), 130.8 (C-5), 142.3 (C6), 141.5
(C7), 118.8 (C8), 109.6 (C-8a), 182.1 (C-
9), 103.0 (C9a), 142.5 (C-10a), 115.6 (C-11),
126.9 (C-12), 78.1 (C-13), 27.9 (C-14), 27.9
(C-15), 24.9 (C-16), 124.4 (C-17), 129.6 (C-
18), 25.9 (C-19), 18.2 (C=20) . LI I %#w 5 ik
I R B R A — B, B E LS S O oligan-
thaxanthone B,

G 6. IR G R K, ESI-MS: m/z 381
[M+H]";"H-NMR (DMSO-d,, 500 MHz) §: 7.30
(1H, dd, J=2.4 Hz, 7.8 Hz, H-6), 7.28 (1H,
t, J=7.8 Hz, 7.8 Hz, H7), 7.72 (1H, dd, J=
2.4 Hz, 7.8 Hz, HS), 3.51 (2H, d, J=6.8 Hz,
H-1'), 5.27 (1H, m, H2'), 1.85 (3H, s, H-
4'y, 1.78 (3H, s, H3'), 6.67 (1H, dd, J =
10.6 Hz, 17.6 Hz, H-2"), 5.34 (1H, dd, J =
17.6 Hz, 1.2 Hz, H3"a), 5.17 (1H, dd, J =
10.6 Hz, 1.2 Hz, H3"b), 1.71 (3H, s, H4"),
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1.71 (3H, s, H-5"), 13.52 (1H, s, OH-1);"C-
NMR (DMSO-d,, 125 MHz) §: 159.1 (C-1), 103.1
(C2), 151.5 (C3), 105.2 (C4), 162.0 (C-
4a), 146.4 (C5), 119.7 (C-6), 124.1 (C-7),
116.5 (C-8), 121.1 (C-8a), 145.3 (C-8b), 181.5
(C9), 114.6 (C9a), 21.7 (C-1"), 123.2 (C-
2y, 131.5 (C-3"), 18.0 (C4'), 26.1 (C-5"),
41.9 (C-1"), 154.3 (C-=2"), 106.7 (C-3"), 28.2
(C4"), 28.2 (C-5"), LA b-%kdin 5 STk i) 254
FA | EEE LAY 6 4 pinetoxanthone

e & 7. kB MGk KR, ESI-MS: m/z 583
[M+H]*;' H.NMR ( DMSO-d,, 500M) §: 6.37
(1H, d, J=2.1Hz, H2), 6.5 (1H, d, J=2.1 Hz,
H4), 7.28 (1H, s, H-5), 7.49 (1H, s, H-8),
13.05 (1H, s, 1-OH), 9.88 (1H, s, 7-OH),
3.89 (3H, s, 3-OCH,), 5.45 (1H, d, J=7.6 Hz,
Gle-H-1"), 3.65 (1H, m, Gle-H2"), 3.54 (1H,
m, Gle-H-3"), 3.23 (1H, s, Gle-H4'), 3.52
(1H, m, Gle-H5"), 3.71 (2H, m, Gle-H-6"),
5.23 (1H, s, Rha-H-1"), 3.25 (1H, m, Rha-H-
2"y, 3.71 (1H, m, Rha-H-3"), 3.19 (1H, m,
Rha-H4"), 3.83 (1H, m, Rha-H-5"), 1.15 (3H,
d, J=6.0 Hz, Rha-H-6");”C-NMR ( DMSO-d,, 125
MHz) §: 162.4 (C-1), 96.9 (C-2), 165.9 (C-3),
92.6 (C4), 157.4 (C4a), 145.1 (C4b), 102.7
(C-5), 152.4 (C-6), 150.6 (C-7), 108.1 (C-8),
113.6 (C-8a), 103.1 (C-8b), 179.4 (C9), 55.9
(3-OCH,); Gle: 97.6 (C-1"), 76.8 (C-=2"), 77.2
(C-3"), 69.7 (C4"), 77.6 (C-5"), 60.7 (C-6");
Rha: 100.4 (C-1"), 70.5 (C-=2"), 70.7 (C-3"),
72.1 (C4"), 68.9 (C5"), 18.3 (C-6"), LI I¥k#
SRR OB A — B s e T N
polyhongkongenoside A,

k&Y 8: IR B4 H K, ESI-MS: m/z 319
[M+H]";"H-NMR (DMSO-d,, 500 MHz) §: 7.35
(1H, dd, J=7.9 Hz, 1.6 Hz, H-6), 7.28 (1H,
t, J=7.9 Hz, H-7), 7.76 (1H, dd, J=7.9 Hz,
1.6 Hz, H8), 3.98 (3H, s, 2-OCH,), 4.17
(3H, s, 3-OCH, ), 3.97 (3H, s, 4-OCH,),
12.69 (1H, s, 1-OH), 7.59 (1H, br, 5-OH);"C-
NMR (DMSO-d,, 125 MHz) §: 151.6 (C-1), 135.9
(C-2), 154.3 (C-3), 132.1 (C4), 144.9 (C-

4a), 144.9 (C-10a), 145.2 (C-5), 121.4 (C-6),
124.5 (C-7), 116.7 (C-8), 120.7 (C-8a), 105.0
(C9a), 181.9 (C9), 61.3 (2-OCH,), 61.8 (3-
OCH,), 62.4 (4-OCH,) . DA F%dES SOk I8 19 %L
Bk 55 MR A8 J 1, S-dihydroxy-
2, 3, 4-trimethoxyxanthone,

fe& ¥ 9. R Ak K. ESI-MS: m/z 521
[M+H]";"H-NMR (DMSO-d,, 500 MHz) &: 13.89
(1H, s, 1-OH), 6.80 (1H, s, H5), 6.62 (1H,
d, J=10.0 Hz, H4'), 5.72 (H, d, J=10.0 Hz,
H-5"), 1.45 (3H, s, H-7"), 1.46 (3H, s, H-
8'), 3.34 (2H, d, J=7.2 Hz, H-1"), 5.15 (1H,
t, J=7.2 Hz, H-2"), 1.62 (3H, s, H4"), 1.83
(3H, s, H-5"), 4.09 (2H, d, J =7.3 Hz, H-
1), 5.47 (1H, t, J=7.2 Hz, H2"), 1.65 (3H,
s, H4"), 4.79 (2H, s, H-5"), 2.05 (3H, s,
AcO) ;P C-NMR (DMSO-d,, 125 MHz) §: 155.1 (C-
1), 103.5 (C-2), 156.4 (C-3), 105.9 (C4),
153.1 (C4a), 100.6 (C-5), 152.2 (C-6), 141.4
(C7), 127.9 (C-8), 109.8 (C-8a), 182.1 (C-
9), 102.8 (C9a), 152.9 (C-10a), 115.4 (C4'),
128.9 (C-5"), 77.9 (C-6"), 27.9 (C-7"), 27.8
(C8"), 20.9 (C-1"), 122.1 (C2"), 129.4 (C-
3"y, 25.1 (C4"), 17.9 (C-5"), 25.8 (C-1"),
126.2 (C-2"), 130.9 (C-3"), 21.5 (C4"), 63.3
(C-5"), 170.6 (AcO-1), 21.2 (Ac0-2), LI F%dE
SCHARE R BE A B, SR A Y 9 N
bannaxanthone 1,
3.2 4 NO = A

e RS 1, 2, 5. 9 Al LIk NO
R, 1C,fEM1 10.8, 5.7, 12,5, 6.8 wmol +L~"

4 ERMITiIE

JERREATRITITR . SRS IEAR . IR FLZ R
RET BB HITE R, DRIk e e LT 5 14 25 30 Jo
Xt I R 25 R 25 0T A HA 2 T8 o AR SO
SRR TS BRI, 0 BT SEE T 9 ANl
REY, X9 Meayh NEIBJE 8 kI B
o WEEOTERVEY L, 2, 5. 9 HAMH NO 4
AR, XSG A AL PTG, nREE e
HEBLR 2G5 o FE45 T AT FE Pt — AL
A YHERAR SIS AT RAVE o
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