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ANEBRISAL E W, 43 3 /& 2-methyl-1, 3, 6-trihydroxy-9, 10-anthraquinone-3-0-( 6'-0-acetyl ) -a-rhamnosyl ( 1 —
2) -B-glucoside (1) | 2-methyl-1, 3, 6-trihydroxy-9, 10-anthraquinone-3-0-a-rhamnosyl ( 1 —2) -B8-glucoside (2) . 2-
methyl-1,3,6-trihydroxy-9 , 10-anthraquinone-3-0-( 3"-0-acetyl ) -a-rhamnosyl ( 1—2) B8-glucoside (3) ,2-methyl-1,
3, 6-trihydroxy-9, 10-anthraquinone-3-0-B-glucoside (4) | 1, 3, 6-trihydroxy-2-hydroxymethyl-9, 10-anthraquinone-3-
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Abstract: To study the chemical constituents of China endemic plant Rubia oncotricha, the compounds were isolated
with 70% ethyl alcohol and purified by silica gel, gel column chromatography, and their structures were elucidated by
modern spectroscopic techniques. The results showed that fifteen anthraquinone compounds were isolated and identified
from R. oncotricha, they were 2-methyl-1,3,6-trihydroxy-9, 10-anthraquinone-3-0-( 6'-0-acetyl ) -a-rhamnosyl ( 1—2) -
B-glucoside (1), 2-methyl-1,3,6-trihydroxy-9, 10-anthraquinone-3-0-a-rhamnosyl ( 1—2) -B-glucoside (2), 2-methyl-
1, 3, 6-trihydroxy-9, 10-anthraquinone-3-0-( 3’-0-acetyl ) -a-rhamnosyl ( 1 —2)-B-glucoside (3), 2-methyl-1, 3, 6-
trihydroxy-9, 10-anthraquinone-3-0-B-glucoside (4), 1,3, 6-trihydroxy-2-hydroxymethyl-9, 10-anthraquinone-3-0-( 6'-
(5), 2-methyl-1, 3, 6-trihydroxy-9, 10-anthraquinone-3-0-( 6’-0-acetyl )-8-D-
glucopyranoside (6), physcion-8-0O-8-D-glucopyranoside (7), emodin-8-0-B-D-glucopyranoside (8), digiferruginol-
11-0-B-gentiobioside (9), 2-methyl-1,3, 6-trihydroxy-9, 10-anthraquinone-3-0-( 6'-0-acetyl ) -8-D-xylopyranosyl-( 1—
2) -B-D-glucopyranoside (10), 6-hydroxyrubiadin (11), 1,2-dihydroxyanthraquinone (12), chrysophanol (13), 6-
hydroxyxanthopurpurin (14) , 1,3-dihydroxyanthraquinone (15). Compounds 7, 8 and 14 are isolated from the genus of

O-acetyl ) -B-D-glucopyranoside

Rubia for the first time, compound 1-6, 9, 10, 12, 13 are isolated from R. oncotricha for the first time.

Key words: Rubia oncotricha, chemical constituents, anthraquinone, isolation and purification, structure identification

75 5 B} (Rubiaceae) 78 % J& ( Rubia L.) 1HY)
ER M RA 70 K FEREA 36 Fi 2 B F, 4
B A AR B Z DR A, BT, 2
PEE R AN FAEY R PR S R O R E L
Ak B g3, o 28 SR 43 S ECBR AT AR ) (X
82015 BR3CAF,2017)  vH LR AEY) 25 3 Pk
BERMAEBUR I R B Pl Ry | R
B S5 7 I ( BRI FH ,2012) . S4B
E(Rubia oncotricha) jﬁﬁﬁﬁ*ﬁ%zg, FE A
FE)VE U B | = e S, Tk i A
i SRS A8 BRFN 5 S RE 1R YT, B T 2003
SRR BN 2T R 2541 B i bR o) (SR M
2 B PRy, 20035 fif 6 RS 45, 2019) |, J2 M
BEHPAMZ —, WA, ChEED &) Fid £
“OARFR AR TE = B SO X AR PG BN 2, BRI
B TV o~ BRI S AN (2R E ,1999) , AT
ULAH T G REAE R R B B 25 I

HAT, N8 B 6 5 o B 15 20 0 B 25 1L &
Yy F2 29 R T (TR 57 ,2018) , &R JE —Fb
SFFNEAEMAGE W Z LGy, HMEEL
AT ZMEY T, R R U
PO EE PR PR SR AR TR (E W
W45 ,2019) , FET 8 B 6 78 5T M 48 0 5 R
DRz I ] RO 26 A G ) RAF B AR W T
R0 T 5 B G B R 2 N, XA )
J& SERIFFE I B A S 56 S Ay, A TR 2 X 4
B R B S W AT IS, SR R R
WEEEME Sephadex LH-20 25 AR 3 25 4l AL AR M v

DEYSET 15 N BRI S, Hh k59 7.8,
14 RN EEEY S Eas, ka8 1-6.
9. .10 .12 13 N IR %2 Hh o B5 453,

1 #H 5 #E

BB P R 2R I T 5 BH T R X T AR R
2y, B R R K 2 e PRI R 4% 4w
T ELRME W) 44 T 96 L ( Rubia oncotricha ) F) T AR
FRZE R S AE AR 5N 48 25 ) 1 390 T S 0 =2

ACQUITY-UPLC-TQD #8 & & # {5 - — & U
P HR R TS (32 E Waters 23 A ) 5 Agilent-QTOF
JiiEAL (& [E Agilent 24 F]) ;JEOL ECS 400 A% %
FEPR P AL ( B A H T # U 44) ; BUCHI R-200
e 7% K AL (H -+ BUCHI A #)) 3 ZF, = F 4
B (ST T A ER A R T4 A F)) 5 KZ-20L 8
4K BL(C LR A B R A A R H] ) 5200 ~ 300
HEEE (75 S P T A R R ; 22 R
B (5 5 1 Ak T4 BR 2> W) 3 MCI CHP20/P120
B ( H AR = 22 /A Fl) ; Sephadex LH-20 ( Ffi 1
Pharmacia Biotech 7% ] ); Toyopearl HW-40C .
Toyopearl HW-40F ( H A< 7R E kX2t 5 X550 35
st

2 BREE5ELH

B 1A 2 B o6 AR AR ZE S kg, UIFERL 1~2
em /NEE TN 70% £, o] 3 $ 1, FE 4 A 3 vk,
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GO UEW, W 48, R RNRE . BB INOKE M,
FHA LI HE B, 43 59045 20 4 i k07 (55 ¢) L &
B2 CTREBAL(65 g) JIE T BEEBAL (215 g) FAK AL
(257 ¢)

BEIE T EEEAL (215 ¢) sl IEAHEE AR, L &
HGE-HEE(50 = 1~1 = 1) BREEVEME, 15 3] 7 44
g3 Fr.l~Fr.7, Fr.2 SR )ZT (R O lE-H
fi£) \Toyopearl HW-40F A1 A3 ( H i) 43 251540 &
P1(1.0g) .2(1.4 g) 9(11.7 mg) ., Fr.3 ZHER
HEW (L OB - W EE, & W - H ) |
Sephadex LH-20 FE {5 % (% {7 - ! B ) | Toyopearl
HW-40F A0 33% () | Toyopearl HW-40C # 13%
(AP -HEE) MCLA: S (HBE-K) 73 58 &
% 3(27.0 mg) \10(7.3 mg) , Fr.4 £ Sephadex LH-
20 FE 0 3% ( ) | Toyopearl HW-40F A3 {4 ji% (
fit) MCI AR RS (B -/K) 20 B IE MR A (=
S b H ) glifb AR ODS A a3 ( HEE-K)
R AHEE Y 4(5.5 mg) (5(16.0 mg) . 8(7.7
mg) . Fr.6 ZIEMRERAE 3% (LR OBE-HEE) |
Sephadex LH-20 #f &% ( & 5 - H %) 0 & 1540 &
¥ 6(8.7 mg) 7(85.0 mg) .,

LR TREBE (65g) HIRE AL EAT 40 18, LA —
AHLE-HEE(50 : 1~0: 1) BEREE VLN, 152 4 1
HAy . Fr.l~ Fr.4, Fr.l éég(ﬁ(ﬁﬂﬂf}%’i‘ﬁ(ﬁ{ﬂﬂ
it - MR Mg OMR O TR - I @ W e - ) |
Sephadex LH-20 # {4 3% ( & 15 - B %) | Toyopearl
HW-40C # 3% ( I BE) 73 #4565 9 14 (13.8
mg) . Fr.2 &2 WEERAAENT (E -4 .
Ak - R O . AP BE~ R ) | Sephadex LH-
20 A (E AT - e GW 13(5.2
mg) o Fr.3 SREAEE T ( 5 b - NI 4 i i -
LR TWR) \Sephadex LH-20 #: €8 % ( & 05 —H B ) 43
BAHE S 15(8.3 mg) ., Fr.3.6 £ IE Ak AL

S BE- TR ) | Sephadex LH-20 A (%% ( 54405 -
HEE) \Toyopearl HW-40F A a3 ( H ) 43 5 | 45
2SS LA Y 11(24.3 mg) (12(14.0 mg) ,

3 HMEE

&1 BEKR, ESI-MS m/z: 619 [ M-
H], 4 = C, H, 0,, "H-NMR ( 400 MHz,
DMSO-d,) &: 8.10(1H, d, J = 8.6 Hz, H-8),
7.47(1H, d, J=2.5 Hz, H-5), 7.40 (1H, s,

H-4), 7.23(1H, dd, J=8.6, 2.6 Hz, H-7), 5.51
(1H, d, J=5.5 Hz, H-1"), 5.28(1H, d, J = 1.7
Hz, H-1"), 2.15(3H, s, 2-CH;), 1.93(3H, s,
H-2"), 1.09 (3H, d, J=6.1 Hz, 6"-CH,);
"C-NMR( 100 MHz, DMSO-d,) &: 163.7(C-1),
120.6(C-2), 160.0(C-3), 105.3(C-4), 135.4
(C-4a), 112.7(C-5), 161.3(C-6), 121.6(C-7),
129.8(C-8), 124.5(C-8a), 186.4(C-9), 110.7
(C-9a), 181.7(C-10), 132.0(C-10a), 97.3
(C-1"), 76.3(C-2"), 77.1(C-3"), 70.0(C-4"),
74.0 (C-5"), 63.4(C-6"), 100.2 (C-1"), 70.3
(C-2"), 70.5(C-3"), 72.0(C-4"), 68.6(C-5"),
18.2 (C-6"), 170.4 (C-1"), 20.4(C-2"), 8.8
(2-CH,) ., VA E%¥ES SCHk (Bajpai et al., 2018)
FEAR — 0, B E N 2-methyl-1, 3, 6-trihydroxy-9,
10-anthraquinone-3-0-(  6'-O-acetyl ) -a-rhamnosyl
(1—-2) -B-glucoside,,

k&Y 2 A KK, ESIMS m/z: 577
[M-H]", /¥ C,H,,0,,, "H-NMR (400 MHz,
DMSO-d,) 6: 8.09(1H, d, J = 8.6 Hz, H-8),
7.47(1H, d, J=2.5 Hz, H-5), 7.40 (1H, s,
H-4), 7.23(1H, dd, J=8.6, 2.6 Hz, H-7), 5.45
(1H, d, J=7.0 Hz, H-1"), 5.38(1H, d, J = 1.7
Hz, H-1"), 2.15(3H, s, 2-CH,), 1.08(3H, d,
J=6.2 Hz, 6"-CH,) ;" C-NMR (100 MHz, DMSO-
dg) 6: 163.5(C-1), 120.6(C-2), 160.2(C-3),
105.0(C-4), 135.3(C-4a), 112.7(C-5), 161.4
(C-6), 121.5(C-7), 129.7(C-8), 124.6(C-8a) ,
186.4(C-9), 110.5(C-9a), 181.7(C-10), 132.0
(C-10a), 97.4(C-1"), 77.1(C-2"), 77.4(C-3"),
69.5(C-4"), 76.2(C-5"), 60.3(C-6"), 100.2
(C-1"), 70.3(C-2"), 70.5(C-3"), 72.0(C-4"),
68.5(C-5"), 18.1(C-2"), 8.8(2-CH,). LI L%
P 5 ik (ltokawa et al., 1989) FEA —F i % ¢
41 2-methyl-1, 3, 6-trihydroxy-9, 10-anthraquinone-3-
O-a-rhamnosyl (1—2) 8- glucoside,,

e ¥ 3 Bk R, ESI-MS m/z: 619
[M-H]", 0¥ C,H,0,,, "H-NMR (400 MHz,
DMSO-d,) 6: 8. 11 (1H, d, J = 8.6 Hz, H-8),
7.49 (1H, d, J=2.5 Hz, H-5), 7.46 (1H, s,
H-4), 7.24(1H, dd, J=8.6, 2.5 Hz, H-7), 5.69
(1H, d, J=7.6 Hz, H-1"), 4.79(1H, d, J = 1.7
Hz, H-1"), 2.16(3H, s, 2-CH,), 2.10(3H, s,
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Fig. 1 Chemical structures of compounds 1-15

H-2"), 0.98 (3H, d, J=6.4 Hz, 6"-CH,); (1—2) -B-glucoside,,

BC-NMR( 100 MHz, DMSO-d,) 6: 163.7(C-1), k&M 4 6k K, ESI-MS m/z; 431
120.8(C-2), 160.0(C-3), 105.2(C-4), 135.4 [M-H]", 43 C, H, 0,y 'H-NMR(400 MHz,
(C-4a), 112.7(C-5), 161.4(C-6), 121.5(C-7), DMSO-d,) 6: 8.07(1H, d, J = 8.6 Hz, H-8),
129.7(C-8), 124.5(C-8a), 186.4(C-9), 110.7  7.42(1H, d, J=2.4 Hz, H-5), 7.41 (1H, s,
(C-9a), 181.7 (C-10), 132.0(C-10a), 97.3  H-4), 7.17(1H, dd, J=8.6, 2.6 Hz, H-7), 5.10
(C-1"), 76.5(C-2"), 77.1(C-3"), 69.1(C-4"), (1H, d, J=17.3 Hz, H-1'), 2.16 (3H, s,
76.5(C-5"), 59.9(C-6"), 101.2(C-1"), 70.1 2-CH;) ; "C-NMR (100 MHz, DMSO-d,) &: 164.7
(C-2"), 70.5(C-3"), 71.7(C-4"), 67.1(C-5"), (C-1), 120.7(C-2), 160.6(C-3), 105.5(C-4),
17.9 (C-6"), 169.8 (C-1"), 21.1(C-2"), 8.7  135.4(C-4a), 113.1(C-5), 161.3(C-6), 121.8
(2-CH,) . LA %45 SCHR (Ttokawa et al., 1989) (C-7), 129.7(C-8), 123.8(C-8a), 186.2(C-9),
FEAR — B, M % % A 2-methyl-1, 3, 6-trihydroxy-9, 110.7 (C-9a), 181.9 (C-10), 132.1 ( C-10a),
10-anthraquinone-3-0-(  3’-O-acetyl ) -a-rhamnosyl 100.3 (C-1"), 73.2(C-2"), 76.3(C-3"), 69.3
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(C-4"),77.3(C-5"), 60.4(C-6"), 8.5(2-CH,),
A B0 5 Sk (Ttokawa et al., 1989) JEA —%(,
% % A 2-methyl -1, 3, 6-trihydroxy-9, 10-
anthraquinone-3-0-B-glucoside ,

k&Y s B AR R, ESIMS m/z: 489
[M-H]", 4+ C,;H,,0,,, 'H-NMR (400 MHz,
DMSO-d,) 6. 8.10(1H, d, J = 8.8 Hz, H-8), 7.47
(1H, d, J=2.4 Hz, H-5), 7.43(1H, s, H4), 7.23
(1H, dd, J=8.8, 2.4 Hz, H-7), 5.09(1H, d, J=
7.6 Hz, H-1"), 4.63 (1H, m, 2-CH,OH), 4.54
(1H, m, 2-CH,OH) ;" C-NMR ( 100 MHz, DMSO-
dg) 6: 161.7(C-1), 123.7(C-2), 161.5(C-3),
106.1 (C-4), 133.8(C-4a), 112.6(C-5), 163.6
(C-6), 121.6(C-7), 129.8(C-8), 124.5(C-8a),
186.4(C-9), 111.2(C-9a), 181.6(C-10), 135.3
(C-10a), 100.6(C-1"), 73.2(C-2"), 75.8(C-3"),
70.0 (C-4'), 74.2 (C-5"), 63.5(C-6"), 170.5
(C-1"), 20.5(C-2") , 50.9(2-CH,OH) , DA F%¥
Y 3CHK (Fan et al., 2011) A —80 sl 1,3,
6-trihydroxy-2-hydroxymethyl-9, 10-anthraquinone-3-0-
(6'-0-acetyl ) 8-D-glucopyranoside ,

& 6 Bk K, ESI-MS m/z: 475
[M+H]", 4+ F3L C,H,,0, ., 'H-NMR (400 MHz,
DMSO-d,) 6: 8.10(1H, d, J = 8.6 Hz, H-8),
7.47(1H, d, J=2.6 Hz, H-5), 7.43(1H, s,
H-4), 7.23(1H, dd, J=8.6, 2.6 Hz, H-7), 5.11
(1H, d, J=7.6 Hz, H-1"), 2.17(3H, s, 2-CH,) ,
2.04 (3H, s, H-2");"” C-NMR ( 100 MHz, DMSO-
dg) 6: 163.7(C-1), 120.9(C-2), 160.6(C-3),
105.8(C-4), 135.4(C-4a), 112.6(C-5), 161.3
(C-6), 121.5(C-7), 129.7(C-8), 124.5(C-8a),
186.5(C-9), 110.7(C-9a), 181.7(C-10), 132.0
(C-10a), 100.2 (C-1"), 73.2 (C-2"), 76.0
(C-3"), 69.9(C-4"), 74.2(C-5"), 63.5(C-6"),
170.5(C-1"), 20.5(C-2"), 8.5(2-CH;), LA %K
35 5 SCHR (IR 355, 1990) FEA — 5, i %5 o 2-
methyl-1, 3, 6-trihydroxy-9, 10-anthraquinone-3-0-
(6'-0-acetyl) -B-D-glucopyranoside ,

a7 WAk K, ESI-MS m/z: 445
[M-H]", %F3x C,H,,0,, 'H-NMR (400 MHz,
DMSO-d,) 6: 7.48(1H, d, J = 1.7 Hz, H-4),
7.35(1H, d, J=2.5 Hz, H-5), 7.17(2H, d, J =
2.5Hz, H-2,7),5.17(1H, d, J=6.4 Hz, H-1"),

3.94 (3H, s, 3-OCH,), 2.41(3H, s, 6-CH,);
BC-NMR( 100 MHz, DMSO-d,) &: 161.7(C-1),
124.3(C-2), 147.2(C-3), 119.4(C-4), 136.4
(C-4a), 107.3(C-5), 164.7(C-6), 106.5(C-7),
160.7(C-8), 114.5(C-8a), 186.5(C-9), 114.4
(C-9a), 181.9(C-10), 132.1(C-10a), 100.6
(C-1"), 73.2(C-2"), 76.6(C-3"), 69.8(C-4"),
77.5(C-5"), 60.8(C-6"), 56.1(3-0CH,), 21.4
(6-CH,) . DA%t 530k (e ss,2013) 3
AR, T e K ik -8-0-B-D-A A HE T .

k&Y 8 FAK A, ESI-MS m/z; 431 [ M-
H], s+ F X ¢, HyO,, 'H-NMR (400 MHz,
DMSO-d,) 8: 7.45(1H, s, H-4), 7.27(1H, d,
J=2.0 Hz, H-5), 7.15(1H, s, H-2), 6.98(1H,
d, J=2.4 Hz, H-7), 5.12(1H, d, J=5.0 Hz,
H-1"), 2.39(3H, s, 3-CH;) ; "C-NMR (100 MHz,
DMSO-d,) 8; 161.1(C-1), 124.2(C-2), 146.9
(C-3), 119.3(C-4), 132.1(C-4a), 108.3(C-5),
164.2(C-6), 108.3(C-7), 161.7(C-8), 114.5
(C-8a), 186.4 (C-9), 113.3 (C-9a), 182.1
(C-10), 136.5(C-10a), 100.7 (C-1"), 73.3
(C-2"), 77.3(C-3"), 69.4(C-4"), 76.4(C-5"),
60.6(C-6"), 21.4(3-CH,) . VI B 5 3CHk (&
SEAe 2011 ) FEAR — B, B e o K E-8-0-8-
D-H ZWEH .

k&9 w6k K, ESI-MS m/z: 577
[M-H] ", %1% C,,H,,0,,, 'H-NMR (400 MHz,
DMSO-d,) &: 8.25(1H, m, H-8), 8.20( 1H, m,
H-5), 8.04(1H, d, J=8.0 Hz, H-3), 7.95(2H,
m, H-6, 7), 7.74(1H, d, J=8.0 Hz, H-4), 4.94
(1H, d, J = 14.8 Hz, H-11a), 4.77(1H, d, J =
18.0 Hz, H-11b), 4.35(1H, d, J = 7.6 Hz, H-
1"y, 429 (1H, d, J = 8.0 Hz, H-1") ;" C-NMR
(100 MHz, DMSO-d,) &: 158.8 (C-1), 134.0
(C-2), 133.2(C-3), 118.7(C-4), 134.7(C-4a) ,
126.9 (C-5), 135.2(C-6),135.3(C-7), 126.7
(C-8), 131.9 (C-8a), 188.6 (C-9), 115.3
(C9a), 181.9(C-10), 132.8 (C-10a), 64.2
(C-11), 102.6(C-1"), 73.5(C-2"), 76.8(C-3"),
70.0 (C-4"), 76.1(C-5"), 68.3(C-6"), 103.3
(C-1"), 73.6(C-2"), 76.9(C-3"), 70.1(C-4"),
76.6(C-5"), 61.1(C-6") , LA ¥ 5 CHik ( Yang
et al.,2014) FEAR — 2, fic %% W digiferruginol-11-
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5 ) SHUE , B0 T S L B B 871
0-B-gentiobioside , FEAR B MU 1,2- TR A

EW 10 BEEKM K, 570 CuHy, 04
"H-NMR (400 MHz, DMSO-d,) &: 8.09 (1H, d,
J = 8.4 Hz, H-8), 7.47(1H, d, J=2.0 Hz,
H-5), 7.40(1H, s, H-4), 7.23(1H, dd, J=8.0,
2.0 Hz, H-7), 5.33(1H, d, J=7.2 Hz, H-1"),
449(1H, d, J = 7.2 Hz, H-1"), 2.15(3H, s,
-0OAc), 2.03 (3H, s, 2-CH,);" C-NMR ( 100
MHz, DMSO-d,) &: 163.5(C-1), 120.7(C-2),
160.3(C-3), 105.6(C-4), 135.4(C-4a), 112.6
(C-5), 161.3(C-6), 121.6(C-7), 129.7(C-8),
124.1(C-8a), 186.3(C-9), 110.7(C-9a), 181.7
(C-10), 132.0(C-10a), 97.8 (C-1"), 82.1
(C-2"), 75.5(C-3"), 69.6(C-4"), 74.6(C-5"),
63.4(C-6"), 105.4(C-1"), 74.0(C-2"), 76.2
(C-3"), 69.5(C-4"), 66.0(C-5"), 170.5(C-1"),
20.4(C-2"), 8.0(2-CH,) , LA L %di 5 3CHk (£
R, 1991) FEA — B, B4 % N 2-methyl-1, 3,
6-trihydroxy-9, 10-anthraquinone-3-0-( 6'-0-acetyl ) -
B-D-xylopyranosyl-( 1—2) 8-D-glucopyranoside

k& 11 A Sk, ESI-MS m/s: 271
[M+H]", 2+ ¥ 30 C,sH,,0,,' H-NMR (400 MHz,
DMSO-d,) &: 7.95(1H, d, J=8.4 Hz, H-8), 7.35
(1H, dd, J=8.8, 2.4 Hz, H-7), 7.13(1H, d, J=
2.8 Hz, H-5), 7.11(1H, s, H-4), 2.49(3H, s,
2-CH,) ;" C-NMR ( 100 MHz, DMSO-d,) &: 162.2
(C-1), 117.4(C-2), 163.2(C-3), 107.2(C-4),
135.1(C-4a), 112.5(C-5), 162.3(C-6), 121.2
(C-7), 129.3(C-8), 124.6(C-8a), 185.6(C-9),
108.4(C-9a), 181.9(C-10), 131.7(C-10a), 8.1
(2-CH,) . DA E%di 5 30mk (FESCZA5E,2006) %
AR —3, 5% %€ R 6-hydroxyrubiadin

L&Y 12 B K, ESI-MS m/z: 241
[M+H]*, 239 [M-H]", 4 F & C, H 0,
"H-NMR (400 MHz, DMSO-d,) 6: 8.31 (1H, m,
H-8), 8.25(1H, m, H-7), 7.85(2H, m, H-6,
7), 7.75(1H, d, J=8.0 Hz, H-4), 7.18(1H, d,
J=8.0 Hz, H-3) ;" C-NMR (100 MHz, DMSO-d,)
8: 150.7(C-1), 152.7(C-2), 120.8(C-3), 121.2
(C-4), 123.8(C-4a), 126.7(C-5), 135.2(C-6),
134.1(C-7), 126.8(C-8), 132.9(C-8a), 188.8
(C9), 116.3 (C-9a), 180.6 (C-10), 133.6
(C-10a) , DA F%HE 5 SCik (Ttokawa et al., 1983)

tk&W13 wmakm oK, 4L CsH,0,,
'"H-NMR (400 MHz, CDCl,) &; 12. 1 ( 1H, s,
-OH), 12.0(1H, s, -OH), 7.81(1H, dd, J=
8.0, 0.8 Hz, H-5), 7.66 (1H, d, J=8.0 Hez,
H-6), 7.63(1H, d, J=2.4 Hz, H-4), 7.27(1H,
dd, J=8.0, 0.8 Hz, H-7), 7.08(1H, d, J=0.8
Hz, H-2), 2.45(3H, s, -CH,) ;" C-NMR ( 100
MHz, CDCL,) 6: 162.4(C-1), 124.6(C-2), 149.4
(C-3), 121.3(C-4), 133.2(C-4a), 119.9(C-5),
136.9(C-6), 124.3(C-7), 162.7(C-8), 115.8
(C-8a), 192.5(C-9), 113.7 (C9a), 182.1
(C-10), 133.6(C-10a), 22.3(3-CH,) , VA F%tdE
53k (24 %,2019) FEAR —3, ¥ E N KR
i,

EY 14 REOTEIL AR, ESI-MS m/
z: 257 [M+H]", 4+ F X C,,Hy0,," H-NMR (400
MHz, CD,0D) &: 8.12(1H, d, J=8.8 Hz, H-8),
7.50(1H, d, J=2.8 Hz, H-5), 7.16(1H, dd, J=
8.8, 2.4 Hz, H-7), 7.15(1H, overlap d, J=2.4
Hz, H-4), 6.53( 1H, d, J=2.0 Hz, H-2);
“C-NMR ( 100 MHz, CD,0D) &: 166.5(C-1),
109.3(C-2), 166.4(C-3), 108.9(C-4), 137.0
(C-4a), 113.8(C-5), 164.7(C-6), 122.2(C-7),
136.8 130.5(C-8), 126.8(C-8a), 187.2(C-9),
110.7(C-9a), 183.9(C-10),(C-10a), LI F ¥
53k (El-Gamal et al., 1995) 43 #7 L5, il % 5
A 6-hydroxyxanthopurpurin ,

& 15 B Ak K, ESI-MS m/z: 239
[M-H]", 4 ¥ C,H,0,.' H-NMR (400 MHz,
DMSO-d,) 6: 8.15(2H, dd, J = 6.8, 2.8 Hz,
H-5, H-8), 7.88(2H, m, H-6, 7), 7.10(1H, d,
J =2.4, H4), 6.57(1H, d, J=2.4 Hz, H-2);
"C-NMR( 100 MHz, DMSO-d,) &: 164.8(C-1),
107.7(C-2), 165.5(C-3), 108.4(C-4), 135.0
(C-4a), 126.9(C-5), 134.7(C-6), 134.5(C-7),
126.4(C-8), 132.9(C-8a), 185.9(C-9), 109.4
(C-9a), 181.9(C-10), 132.8(C-10a) , L) |- % #
50k (CEERI A S5 2017) FEAR — 30, i E M 1,3-
TR ENR

4 w5 E®
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42 %

WAL IR 2 DA, 8L H i X 48 T 96 B ) o L il 1) B
FEARIE R D, o6 m AR Y o RS,
Horp 2 5 RO 2 18020 8 0 S8 AR AR T XEIA 7 S
R AL AT B U7 R, B — 7 1Y e PR VL H
1B (X B 45,2015 ) AR 4 2 2 [ Jg ¢ 2%, #E DU 44 &
PE R AT RE A A R RIS My . TEHAF (2018)
X8 RV B B IO AT A o o T O
AR 2 iy ORI T BRI Sy, B
BB v, K, v 7 N B ot b R R
ZHEBREA S, DI S HRIE R R E
BB 24 F AN (B, A BIF 538 2 22 F o3 B Al Ak R
WF5E 0 B E AL 2 Lo, 70 B A5 3 15 4> B 26
&Y, A 45 B AR T, Hoh 3 MEB Y
U AR ) B AR 10 MEE Y E IR
WIZAE D) o3 B A B, X T ARG Wy AT SCHR I BF
BRI, ER AL G Y BAT UM Y L KB R A
ER . Y 8 AE W35 MR 3-8 -3 T I3 — it
T A I D T R B O 4, O B AT 0 e R
YERI (28 BE4E, 2015 ) s L5 9 10 mT M i 22 1
FUEBYRAE , 275 % AL & W) P BE & 1R JT AAE 1 —
TRV TEAE L 25 (Wu et al., 2017) ;46 &4 13 A
APURE P02 A B IR I IR 55 245 BRAE T (Xie et
al., 2019) , AR EHRBNWALED 1.2.7 1
R, Al RE R AN [ 7 M e AR 25 4 T Y
B G MER r 5 HLURE2H iy 408 o %) 4 B 9 R R AT
& ot B g o 9%, JF 48 A 2-methyl-1, 3, 6-
trihydroxy-9, 10-anthraquinone-3-0-( 6'-0-acetyl ) -a-
rhamnosyl ( 1 —2) B-glucoside (1) ,2-methyl-1, 3, 6-
trihydroxy-9, 10-anthraquinone-3-0-a-rhamnosyl ( 1 —
2) -B-glucoside (2) Wi BLo3, J5 25 18 X Ho b 47 %
I EMT I, N 2 M O 4 P T 8 B
R,

il AW STA R S Vs R Y E & R 2L
WEY R HGE AR5, 5 T 5 6 U B0 B 2R
J3, R R B T 0 B A R R OT R A T R A — E Y
Fler ks
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