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Anthraquinones from Hemiboea subcapitata
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Abstract: In order to understand the chemical constituents of Hemiboea subcapitata Clarke, five anthraquinones
from ethanol extract of H. subcapitata. On the basis of spectral data, their structures were identified as
digiferruginol (1), 1,4-dihydroxy-2-hydroxymethyl-9,10-anthraxqui-none (2), 1,7-dihydroxy-2-hydroxymethyl-
9,10-anthraquinone (3), 1-hydroxy-7-methoxy-2-hydro-xymethyl-9,10-anthraquinone (4), and 1,4,7-trihydroxy-2-
methyl-9,10-anthraquinone (5). Among them, compounds 4 and 5 are reported for the first time , and other three
anthraquinones were also obtained from this plant for the first time.
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JE 3% (TLC) I RE AR (HFGF,s,) M AH 5 VT AR E ST
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'H NMR F1 °C NMR Jj Bruker DRX-500 %! it 5
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Digiferruginol (1) oA 45 (T )
1.216°C ;90 128 CsH,00,3 UV () A, (log €):
229 (0.37), 273 (0.56) nm; IR (KBr) v,,..:3392, 2924,
2858, 1666, 1632, 1587, 1468, 1429, 1385, 1354,
1284, 1261, 1236, 1205, 1151, 1070, 1012, 893, 852,
779, 708 cm'; ESI-MS m/z: 277 [M + Na]’, 253 [M —
H] . 'H f1°C 5 W3 1 gk 2. k&

WA 5 SCHR (3414 iE —3K .

14" (] E2EBREII0-ER Q2 a6
25 S ) s 15 5 216 °C; 43 13X C5H,,05; UV (H
BEE) A (log €):228 (0.43), 271 (0.85) nm; IR (KBr)
Vo 3427, 2924, 2862, 1628, 1583, 1431, 1385, 1350,
1290, 1254, 1207, 1174, 1070, 1032, 958, 901, 806,
775,725 cm’'; ESI-MS m/z: 579 [2M + K], 269 [M —
H] . 'H f1°C 5 W3 1 figk 2. k&)
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R ; 01 3 CsH 045 UV (H ) A, (log €): 232
(0.26), 253 (0.44) nm; IR (KBr) v,,.: 3433, 2960, 2926,
2858, 1720, 1645, 1583, 1462, 1425, 1387, 1342,
1306, 1265, 1217, 1157, 1047, 1030, 1005, 916, 860,
756, 683 cm'; ESI-MS m/z: 563.1 [2M + Na]’, 579.3
[2M + K], 269.1 [M — H], 305.4 [M + CI] ., 'H il
SC BRI 1 N 20 LA YIS EE S
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Voae: 3481, 3082, 2991, 2922, 2845, 1651, 1448, 1425,
1342, 1292, 1236, 1070, 1014, 985, 906, 860, 789,
754 cm'; ESI-MS m/z: 307 [M + Na]’, 283 [M —
H] ;HR-ESI-MS m/z: 283.0611 [M — H] (it & {H:
283.0685), ""C NMR % 7E 5 180.7 Hl 188.5 Ab /5%
APIABREE , FE45 5 SRR 21 7] FIWHZAL & YT B
9,10- B ik, M "H FI DEPT % n] LLE i}, 1% B R
BEAZ EA 3 B R 1 MR 1 ER
SR 1A, I B A ISR ARG BT 8 7.89
(d, J=7.7Hz, H-3)F17.74 (d, J = 7.7 Hz, H-4),8 7.46
(dd, J = 8.6, 2.6 Hz, H-6)#1 8.15 (d, J = 8.6 Hz, H-5);
—XJ (A HE AT T 8 7.46 (dd, J = 8.6, 2.6 Hz, H-6)
#17.63 (d, J=2.7 Hz, H-8)., {£H: HMBC i¥% [, H-3
5 C-1 fl C-1" #12¢, H-4 5 C-10 #1¢, H-8 5 C-9
FHOC . AR ) 4 RS0 N A 1-F8 - 7- AR -2
FRH -0, 10-BFH . "H A1 "CNMR 15504 UL 5% 1 A
2,

1,4,7-= % E-2-F E-9,10- & [} (5) 21 0
WA ;15 C;sH,,05; UV (E‘EI @) Anax (log €): 250
(0.49), 286 (0.12);IR (KBr) V,,..:3375, 2924, 2858,
1624, 1570, 1448, 1387, 1356, 1263, 1203, 1117,
1049, 957, 937, 795 cm ™' ; ESI-MS m/z: [2M + K],
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# 1 A% 1~5 i "H NMR %4/ (500 MHz; DMSO-d,)
Table 1 'H NMR data of compounds 1-5 (500 MHz; DMSO-d;)

{3 Position 1 2 3 4 5
3 7.89d(7.7) 7.37s 7.88d(7.7) 7.89d(7.7) 7.32s
4 7.75d (7.7) 7.72d (7.7) 7.7 4d (7.7)
5 8.20~8.16 m 8.22dd (5.1,3.9) 8.06 d (8.6) 8.15d(8.6) 8.13d (8.6)
6 7.96~7.92 m 7.99~7.91 m 7.21.dd (8.6,2.3) 7.46 dd (8.6, 2.7) 7.26 dd (8.6, 2.4)
7 7.96~7.92 m 7.99~7.91 m
8 8.24~8.21 m 8.22dd (5.1,3.9) 7.49d(2.3) 7.63d(2.7) 7.54d(2.4)
1-OH 13.03 s 12.7 s 13.15s
1 4.65 4.61d(5) 4.64s 4.65s 2.29s
1-OH 5.57 5.59t(5) 547s
4-OH 12.76 s 13.05 s
OCH;, 3.97s
55 AR A £ (Hz) o
Data in brackets are coupling constant (Hz).
% 2 1kBW 1~5 9 °C NMR $di(125 MHz; DMSO-d,)
Table 2 *C NMR data of compounds 1-5 (125 MHz; DMSO-d,)
{3 ' Position 1 2 3 4 5
1 158.4 154.3 158.4 158.5 156.5
2 138.3 144.7 137.5 137.9 112.1
3 133.6 124.7 133.7 133.8 129.0
4 118.9 157.1 118.2 118.8 156.2
4a 131.3 111.0 131.7 1314 110.6
5 126.6 126.7 130.0 129.7 129.8
6 135.2 135.0 122.4 121.3 122.3
7 134.6 135.2 164.2 164.0 164.4
8 126.9 126.7 112.4 110.2 1124
8a 132.8 133.0 135.0 134.9 1353
9 188.7 186.2 189.0 188.5 187.2
9a 114.9 111.7 115.1 115.1 139.6
10 181.8 187.0 180.5 180.7 1853
10a 133.2 132.9 124.8 126.7 124.7
CH,OH 57.5 57.6 57.4 57.5
OCH; 56.2
CH, 16.0

269 [M — H] ; HR-ESI-MS m/z: 269.0454 [M —H] (i}
HAf: 269.0528), °C NMR f14 & 180.7 F1 188.5 {%
SHURA P IREE , FELE A SRk ] I L A4
FERZ N 9,10- 180 . M H: 'H FI DEPT j% 0l LIF
ZEBRAEAZ LA 4 ADBURIE S 3 A A

AL, I HA — XA S T 6 7.26 (dd, J =
8.6, 2.4 Hz, H-6)1 8.13 (d, J = 8.6 Hz, H-5),— X}/
NFEATRT 8 7.26 (dd, J = 8.6, 2.4 Hz, H-6)Fi1 7.54
(d, J=2.4 Hz, H-8), A S 1 I~ FAIE T H5 5 F 7.32 (s)
7€ H: HMBC i¥% |, H-8 5 C-9 #13¢, H-5 5 C-10
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M, H-3 5 C-1, C4a fl C-1' fH K. HIiL S
Y15 S KN R 1,4,7-= 2 FE-2-F -9, 10- B iR
'H A1 PC IEEE W 1 A 2,
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A 2% 5E-9,10- 1B (4), 1,4,7-— ¥ FE-2-H
$££-9,10-F R (5). 5 MG 0 B N g =
B R, k5 4. 5 AHL Y. FEXT
R e By B ik B rp R IZ A TS B AL S

R=CH,OH, R=H, R=H
R=CH,OH, R,=OH, R,=H
R=CH,OH, R=H, R,=OH
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R=CH,, R,=OH, R,=OH

K 1AL EY) 1~5 25T

Fig. 1 Structures of compounds 1-5
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