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Chemical constituents in water fraction of Abelmoschus esculentus

JIA Lu, ZHONG Li-jun, LI Huan-fen, JING Lin-lin
School of Pharmacy, Zhengzhou University, Zhengzhou 450001, China

Abstract: Objective To investigate the chemical constituents of Abelmoschus esculentus. Methods Compounds were isolated and
purified by MCI, ODS, and silica gel column chromatography. Their chemical structures were elucidated on the basis of spectral data
and physicochemical properties. Results Twelve compounds were isolated and identified as tryptophan (1), deoxyguanosine (2),
hypoxanthine (3), 3, 4-dihydroxy benzoate (4), 3’-deoxyinosine (5), thymidine (6), inosine (7), f-daucosterol (8), aurantiamide acetate
(9), xanthine (10), ethyl-p-D-xyloside (11), and ethyl-a-D-arabinofuranoside (12). Conclusion Except compound 1, other compounds

are separated from A. esculentus for the first time.
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Ao BEMR G K OEE. WY R bral CR
AT LB A AR BR AT,

IR T ARILET], BN K 27 24 27 Bt 27
P2 % 8 WK% Abelmoschus esculentus (L.)
Moench RS SE, FRAAEIBCT HBIN R 22 252 Bt
2 ERESE

IR 2 R s (BT 7.5 kg, T
i, A2kt 10, 8+ 6 fis & 95% LI N 2UHE R 3
W, BRI, JERE, TEMORIE, AR R
351 go B EEE /KM MO A g (60~
90 ‘C). #Mhi BEMR LWe. 1E T HEAEH, 1593040
b EBAT 42.5 g AT 21 g« BEIR LBREBAT 11 go
1E TRERAT 37 gv IKHNETBAT 239.5 g

IKESPET AT 2 AL BB I D-101, /K- LB Hh
FEVENG, w2, SRR . PR
MCI. ODS. FEJRFEEIE . fE el & 32 (il & 5
S5 SE— R Y AT A B alifl, R G 113
mg)s 2 (2mg). 3 3mg). 4 (2mg). 5 (17 mg).
6 (5mg). 7 (6mg). 8 (2mg). 9 (8 mg). 10 (3
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3 KT

EW1: HEERm A (DMSO), mp289 C,
B =W & VB %40t . '"H-NMR (400 MHz,
DMSO-dg) 6: 11.0 (1H, br s, -NH), 7.57 (1H, d, J =
8.0 Hz, H-4), 7.36 (1H, d, J = 8.0 Hz, H-7), 7.22 (1H,
s, H-2), 7.07 (1H, t, J = 7.2 Hz, H-6), 6.98 (1H, t, J =
7.2 Hz, H-5), 3.46 (1H, m, -CH), 2.98 (1H, m), 3.32
(1H, d, J = 152 Hz, -CH,); “C-NMR (100 MHz,
DMSO-dg) d: 170.5 (-C=0), 136.8 (C-7a), 127.7
(C-3a), 124.5 (C-2), 121.3 (C-6), 118.8 (C-4), 118.7
(C-5), 111.8 (C-7), 110.1 (C-3) 55.2 (-CH), 27.6
(-CHy) o W% 5 SOk Bt Fe A — 5P, 5
oo LS, REME—3, MEeaw1h
5

WwEy 2. AEREAR, 'H-NMR (400 MHz,
DMSO-dg) 6: 10.64 (1H, br s, -NH), 7.90 (1H, s, H-8),
6.48 (2H, br s, -NH,), 6.09 (1H, t, J = 8.0 Hz, H-1"),
5.26 (1H, d, J = 4.0 Hz, OH-3"), 4.95 (1H, m, OH-5"),
431 (1H, m, H-4"), 3.78 (1H, m, H-3"), 3.50 (1H, m,
H-5"), 2.48 (1H, m, H-2'a), 2.17 (1H, m, H-2'b). 1%#
Mot B SCRREE REA 80, etk a2 b
WA I A AZ AT

& 3: AR (HEE, mp248~250 C.

'H-NMR (400 MHz, DMSO-d) i & i i 6 8.11
(1H, s) 1 7.97 (1H, s) AR TFES, SREEER
xRS ALE, REE 80 B REE 5 SOk Ik
A, MO EAAY 3 Ik g,

&Y 4. A A, 'HANMR (400 MHz,
DMSO-dg) %75 6: 7.45 (1H, s), 7.32 (1H, d, J = 7.6
Hz), 6.65 (1H, d, J = 7.6 Hz) R REN J5 IR AT R &5
JRE%, 3.75 (3H, s) A—MNHEIEES . RIS
P 5 SRR B A — 5, etk A 4 N 3, 4-
TREERHIR S

a5 AR A, 'H-NMR (400 MHz,
DMSO-ds) d: 8.33 (1H, s, H-2), 8.06 (1H, s, H-8),
5.86 (1H, d, J = 1.6 Hz, H-1"), 5.70 (1H, d, J = 4.0
Hz, 2'-OH), 5.04 (1H, m, 5'-OH), 4.50 (1H, s, H-2"),
4.46 (1H, m, H-4'), 3.69 (1H, m, H-5'a), 3.52 (1H, m,
H-5'b), 2.21 (1H, m, H-3), 1.89 (1H, m, H-3');
BC-NMR (100 MHz, DMSO-dq) d: 157.1 (C-6), 148.2
(C-4), 146.2 (C-8), 138.6 (C-2), 124.8 (C-5), 91.2
(C-1"), 81.5 (C-4"), 75.6 (C-2"), 62.7 (C-5"), 343
(C-3"). A%HERHE 5 SCmR B e A 2, etk
G5 8 3R IR AL T .

WA 6: IS5, mp 185~187 “C. 'H-NMR
(400 MHz, DMSO-ds) 6: 11.28 (1H, s, -NH), 7.70
(1H, s, H-6), 6.17 (1H, t, J = 6.8 Hz, H-1"), 5.25 (1H,
d, J = 4.4 Hz, OH-3'), 5.04 (1H, t, J = 5.2 Hz, OH-5),
424 (1H, m, H-3"), 3.76 (1H, m, H-4"), 3.56 (2H, m,
H-5), 2.08 (2H, m, H-2), 1.78 (3H, s, -CHj);
BC-NMR (100 MHz, DMSO-d;) J: 164.2 (C-4), 150.9
(C-2), 136.6 (C-6), 109.8 (C-5), 87.7 (C-1'), 84.2
(C-4), 70.9 (C-3"), 61.8 (C-5"), 40.2 (C-2"), 12.7
(-CHs)o M HEHHE 5 SCaR A A — 500, % e
A 6 Ay M it v Mt AE A%

WEW 7 AR CHED, mp210~213 C.
'H-NMR (400 MHz, DMSO-dy) &: 12.39 (1H, br s,
OH-6), 8.34 (1H, s, H-2), 8.07 (1H, s, H-8), 5.87 (1H,
d, J = 5.6 Hz, H-1"), 5.50 (1H, d, J = 6.0 Hz, OH-2'),
522 (1H, d, J = 4.4 Hz, OH-3"), 5.10 (I1H, t, J = 5.6
Hz, OH-5'), 449 (1H, m, H-2), 4.13 (1H, m, H-3"),
3.97 (1H, m, H-4"), 3.64 (1H, m, H-5'a), 3.54 (1H, m,
H-5b); “C-NMR (100 MHz, DMSO-dg) d: 157.0
(C-6), 148.7 (C-4), 146.4 (C-8), 139.2 (C-2), 1249
(C-5), 87.9 (C-1'), 86.1 (C-4"), 74.6 (C-2), 70.8 (C-3"),
61.7 (C-5"). REREEE 5 SCuk A LA — 81, %
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EY 8: AT EEHAR, mp287~289 C,
Molish S W £ BH M, Liebermann-Burchard < 3 & FH
PEo TH-NMR HEHERT S 14500 P A7 B4 53 # e
RO AN G, R Sk s — 8,
L8 MR E RE 8, e s
Y 8 N M.

& 9. Ak, ZuTHEE, TLC %45t
254 nm M AR5 HE. HR-ESI-MS 251 [M+Na]®
W& m/z 467.3 (Cr7Ho304NoNa), M E 70130
Co7HysN>04. "H-NMR (400 MHz, DMSO-dq) J: 8.49
(1H, d, J = 8.4 Hz), 8.13 (1H, d, J = 8.4 Hz), {F 6
7.16~7.80 1 —RANM T T1E S, 6 4.67 (1H,
m) H14.19 (1H, m) & 2 MXHIEAS S, 64.02 (1H,
dd, J=11.2 Hz), 3.86 (1H, dd, J = 11.2 Hz) }—1.
I L 2 N5 5,0 2.98 (2H, m) F12.79 (2H,
m) K2 NMEFRES, 6 1.98 KA SHRIEHE
IR JERS 55 PC-NMR 45 21 M55, 6 171.63,
170.74, 166.59 4 3 MHcAER(E 5, 6 138.74, 138.45,
134.50 } 3 NEWAE S, 6 131.74, 129.58, 129.43,
128.67, 128.62, 128.49, 127.85, 127.63, 126.68 # 4
RN L RAS Y, HENZA YT RES A 3 NI
FRAIR, §65.08,37.69, 37.03 1y 3 AN FHIERRAE S,
§55.30,49.59 24 2 MR FIERRAE 5, §21.06 A FI%E
WA 5 o RREER S Sk EE — 80, St
9 4 R JH I T

&Y 10: AEIEERH AR, mp>320 C,
'H-NMR (400 MHz, DMSO-dj) ¢: 13.33 (1H, br s),
11.53 (1H, brs), 10.84 (1H, brs), 7.93 (1H, s). %
5 3cmk— 2, W A 10 g

W 1. [k, "THNMR (400 MHz,
DMSO-dg) d: 1.13 (3H, t, J = 7.2 Hz, -CH3), 4.08 (1H,
d, J = 7.6 Hz, H-1), § 2.90~3.10, 3.46~3.48, 3.61 ~
3.76 ARIMMEES WA S, I LNESS
Al -CH, 155 ; "C-NMR (100 MHz, DMSO-d) 6: 15.6
(-CH;), 64.4 (-CH,), 103.9 (C-1), 73.7 (C-2), 77.1
(C-3),70.0 (C-4), 66.1 (C-5). AZREHH: 55 TR —
M, HSEA) 11 2 ethyl-B-D-xyloside.

WY 12: A A, PC-NMR (100 MHz,

DMSO-dg) d: 108.1 (C-1), 82.6 (C-2), 77.4 (C-3), 84.0
(C-4), 61.8 (C-5), 15.7 (-CH3), 62.8 (-CH,) o ¥ HEEHE
5wk o A 8, Wk et 12k

ethyl-a-D-arabinofuranoside.
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