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Abstract: Objective To study the chemical constituents from the flower of Abelmoschus manihot. Methods The compounds were
isolated and purified by chromatographic techniques and their structures were identified on the basis of physicochemical properties and
spectral data. Results Seventeen compounds were isolated in the 90% methanol extract from A. manihot and their structures were
identified as quercetin (1), hyperoside (2), cannabiscitrin (3), quercetin-3’-glucoside (4), 8-(2"-pyrrolidinone-5-yl)-quercetin (5),
myricetin (6), floramanoside F (7), isomyricitrin (8), dihydromyricetin (9), rutin (10), 3-O-kaempferol-3-O-acetyl-6-O-(p-coumaroyl)-
a-D-glucopyranoside (11), adenosine (12), 5'-deoxy-5'-methylsulphinyl adenosine (13), uracil (14), nicotinamide (15), (E)-9-
octadecenoic acid (16), and gallic acid (17). Conclusion Compounds 5, 9, and 11—14 are isolated from the Malvaceae family for the
first time. Compounds 15 and 16 are isolated from this plant for the first time.

Key words: Abelmoschus manihot (Linn.) Medic; flavonoids; 8-(2"-pyrrolidinone-5-yl)-quercetin; dihydromyricetin; adenosine
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KkgGi PR R 2 F B 6 <Mk, K
P I EE 7 DA TR, B &) 2648 2R
M AHUR FERhAE, b SR Ry i
B EE APy, AP A
i WL RIS PR AR, DL i
BRI LRI BRE L B /INE LR N BRI TR
(I

ARSI B S ZEAC VAT TN RS )
WEST, A3 & ZE AL R AR . OB 251
1 90% TR BIRHSI, A o INidi B /K V&, 20
FIA R RIS A e BERR QRE. 1E ] R L&
KA ANFAL . R KRAUM IR AT (03 |
MCI #: {43, Sephadex LH-20 #:{4i . HPLC L&
HGE A IVEN S B SR T i alith, I3ty
517 Mes, i e S P AP i BL &
'H-NMR . “C-NMR. MS. HMQC. HMBC .
HR-ESI-MS 251 % e 17 M &), i 114
VOl S Wi EE (quercetin, 1), S22k
Chyperoside , 2) . ) # 2 -3'-0-B-D- #i % ¥ 11
KIDENEE | 2 SR (Rl R
(quercetin-3'-glucoside, 4) . 8-(2"-pyrrolidinone-5-yl)-

( cannabiscitrin ,

quercetin (5). ##§% (myricetin, 6)+ floramanoside
F (7). isomyricitrin (8). dihydromyricetin (9).
7T (rutin, 10). 3-O-kaempferol-3-O-acetyl-6-O-
(p-coumaroyl)-a-D-glucopyranoside (11); 4 MZH
I RS R Cadenosine, 12). 5'-deoxy-5'-
methylsulphinyl adenosine (13). JRFEIE (uracil,
14). MHEEI% (nicotinamide, 15); 2 MHHLIRAE:
(E)-9-octadecenoic acid (16) ¥ & 1R (gallic acid,
1. WY 5. 9. 11~14 Jy 3 IRNE LR 8515
B, G 15, 16 H XM B ZEH 73 B3
1 50

Brucker AV-300 % 3E4efl (TMS WHR);
Agilent 1100 &%) LC-MSD Trap JRil%{%; WRS-1B
ARSI Buchi e 28X (it Buchi 2
Al); RE-206B Jight 75 K AX (Rt RHR LA B8
BRAT]D; SHZ-IT RUK AR B (R BRI
R EARATED; Waters 600 WA (AL, Waters
2487 Kyl 2%, Kromasil® C g (03l F: (Waters 24 ).

SEFEAEIE 2014 58 6 F VT o575 29 8 B
R NCINE RS R b =S kA W I A SF ]
WSk HERITT 03 28 58 0 W S REAK 24 I h ) 1 4

¥% Abelmoschus manihot (Linn.) Medic 1115465 o

2 RES5SE

T E 254 9.6 kg, 1B 10 £ 90% H i
BRI, BIRRA IR 750, WRAE 3 IO R
BERE. BRERIMANGEREKIEE, HA M.
BEIR Sl 1E T BERIRAEL,  [RIOA 1 545 206
TR ¥ (212.0 @) BATR LWEHAAL IR 5 (170.0 gD
IETRERAIRE (668.0 2).

1E TR E 668.0 g 22 D101 B FLB IR 7
B, KTEK K 30% 50% 70%- 95% L FEE
Mo 50%ZBEVEIEE 4> (90.0 g), 48 MCI A:£:4liK-
50% A i K BE RS 2] Fr. 1~8. Fr. 6 £ Sephadex
LH-20(90% H i#-7K ) 45 #3459 1(75.8 mg) .
Fr. 3 4 /x & Sephadex LH-20 (90% HlE-7K) LA
Y2 (12.6mg). 3 (7.2mg). 4 (8.4mg). Fr.5 %
TEJRAE (3 ( & bE-HEE 50 @ 1—-2 1 1),
Sephadex LH-20 (90% HEE-7K) . il HPLC. 45
LAY 5 (6.1 mg). 6 (8.4mg). 7 (3.9 mg).

BEIR e AR T 170.0 g, SRERAE(E,
T (1204 500 1 1. 250 1 1. 100 : 1.
50:1.25:1.125:1.8:1.5:1.2:1.0: 1)
FREEDEMG, #3380 12 NMAsr (Fr. 1~12). Fr. 7 BB}
WARERAERS 16 N (Fr. 7,~"716), Fr. 745K
Ja A EER ORI, AT Y, BN E ) 14 (13.5
mg); Fr. 754 Sephadex LH-20 J513 8 M7 (Fr.
751~Tss)» Fr. Tsy ZAERAT (3% . HPLC [543 &4
15 (4.9 mg), Fr. 7554 Sephadex LH-20 J5 13t &%)
17 (5.2 mg), Fr. 75¢ %4 Sephadex LH-20 J5 3L &%)
11 (8.7 mg), Fr. 7ss SREMAL (RS, FL G510
a9 (10.8 mg). HUFr. 9 £ MCI A (HFEE-7K)
WG 6 My (Fr. 9,~9¢), Fr. 9, & &
Sephadex LH-20. fE e AE (L4346 &4 12(7.1 mg) .
13 (5.5 mg), Fr. 9; E&;mALAY 8 (11.9 mg),
Fr. 9,4 Cig#E. Sephadex LH-20 J5 15L& 10
(13.7 mg).

MBI 212.0 g, SRERFEAIE, A
THEE-BSES B8 (12 0—~0 1) BRAEVERIAS 3] 4 N
#y (Fr. 1~4), HUFr.2 415 g ki &
Y16 (3.8 mg).,

3 S#mETE

a1 MR, SRIR-P kNS =1k
BRARF e 2 BB CsH 007, ESI-MS m/z: 325.1
[M+Na]". 'H-NMR (300 MHz, DMSO-dg) 6: 12.48
(1H, brs, 5-OH), 10.78 (1H, brs, 7-OH), 9.56 (1H, brs,
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3-OH), 9.30 (1H, brs, 4'-OH), 9.27 (1H, brs, 3'-OH),
7.68 (1H, d, J = 2.0 Hz, H-2"), 6.88 (1H, d, J = 8.5 Hz,
H-5'), 7.56 (1H, dd, J = 2.0, 8.5 Hz, H-6'), 6.20 (1H, d,
J = 2.0 Hz, H-6), 6.42 (1H, d, J = 2.0 Hz, H-8);
BC-NMR (75 MHz, DMSO-dj) d: 156.1 (C-2), 135.7
(C-3), 175.8 (C-4), 160.7 (C-5), 98.2 (C-6), 163.9
(C-7), 93.3 (C-8), 147.7 (C-9), 103.0 (C-10), 122.0
(C-1), 115.1 (C-2"), 145.0 (C-3), 146.8 (C-4'), 115.6
(C-5"), 120.0 (C-6")o LA _LHdf 5 SCHRHRIE T A —
HO, MRS 1 .

WY 2: SRR, HR-P0 RNV =51k
%%iﬁ*ﬂ)if“ B G FHTE: CoiHa00120 ESI-MS m/z: 463.3
[M—H] . 'H-NMR (300 MHz, DMSO-d) J: 12.59
(1H, brs, 5-OH), 6.42 (1H, d, J = 1.8 Hz, H-8), 6.21
(1H, d, J = 1.8 Hz, H-6), 7.56 (1H, d, J = 1.8 Hz,
H-2'), 6.82 (1H, d, J = 8.5 Hz, H-5"), 5.37 (1H, d, J =
7.6 Hz, H-1"), 3.18~3.58 (5H, m, H-2"~6");
BC-NMR (75 MHz, DMSO-d) &: 156.2 (C-2), 133.7
(C-3), 177.6 (C-4), 156.5 (C-5), 98.9 (C-6), 164.4
(C-7), 93.7 (C-8), 161.3 (C-9), 104.0 (C-10), 121.2
(C-11), 115.2 (C-2'), 144.9 (C-3'), 148.6 (C-4"),
116.2 (C-5"), 122.0 (C-6'), 102.0 (C-1"), 71.4
(C-2"), 73.3 (C-3"), 68.1 (C-4"), 75.9 (c 5"), 60.3
(C-6")o LA ¥t b5 SCiR i S A — 5, i e
e 2 b & ikt .

WG 3: AR, HER-Pk kN5 =51k
Bk ﬁ BI 8 BHYE : Co1H0013, ESI-MS mi/z: 479.2
[M—H] . 'H-NMR (300 MHz, DMSO-d) J: 12.45
(1H, brs, 5-OH), 10.74 (1H, brs, 7-OH), 9.37 (1H, brs,
4'-OH), 9.27 (1H, brs, 3’-OH), 8.80 (1H, brs, 3-OH),
7.53 (2H, brs, H-2', 6"), 6.19 (1H, brs, H-6), 6.46 (1H,
brs, H-8), 5.55 (1H, brs, H-1"), 3.58~4.56 (5H, m,
H-2"~6"); C-NMR (75 MHz, DMSO-d) J: 146.3
(C-2), 136.0 (C-3), 175.8 (C-4), 160.6 (C-5), 98.1
(C-6), 163.9 (C-7), 93.5 (C-8), 156.1 (C-9), 103.0
(C-10), 121.0 (C-1"), 107.5 (C-2"), 145.5 (C-3"), 137.3
(C-4"), 145.9 (C-5"), 110.7 (C-6'), 102.8 (C-1"), 73.3
(C-2"), 75.8 (C-3"), 69.5 (C-4"), 77.2 (C-5"), 60.6

(C-6")o LA L%t 55 ek A — ), el
&) 3 24 cannabisctrin.
WEY 4. ARG (FED, SHhR-88

&@5 %\.'ﬂﬁ@iﬁt U&Figizﬁﬁ ]‘i C21H20012,
ESI-MS m/z: 463.1 [M—H] . 'H-NMR (300 MHz,

DMSO-dg) d: 12.45 (1H, brs, 5-OH), 6.19 (1H, d, J =
1.8 Hz, H-6), 6.49 (1H, d, J = 1.9 Hz, H-8), 7.96 (1H,
d, J = 1.8 Hz, H-2"), 6.96 (1H, d, J = 8.6 Hz, H-5),
7.83 (1H, dd, J = 1.8, 8.6 Hz, H-6"), 4.77 (1H, d, J =
7.0 Hz, H-1"), 3.55~5.10 (5H, m, H-2"~6");
BC-NMR (75 MHz, DMSO-d) &: 146.2 (C-2), 136.0
(C-3), 175.9 (C-4), 156.2 (C-5), 98.2 (C-6), 164.0
(C-7), 93.7 (C-8), 160.6 (C-9), 103.0 (C-10), 123.5
(C-1), 115.8 (C-2'), 145.2 (C-3"), 148.8 (C-4"), 116.0
(C-5"), 122.2 (C-6"), 102.4 (C-1"), 73.3 (C-2"), 75.9
(C-3"), 69.5 (C-4"), 77.2 (C-5"), 60.6 (C-6"). LA L%k
5 SR AR E FE A — 50, SRS 4 i
ERCREhi e

EY S: HERR, S-S0k RNV 5 =51k
BRAR T e V24 B PH M CloHsNOg, ESI-MS m/z:
386.1 [M+H]". 'H-NMR (300 MHz, DMSO-d;) 6:
10.96 (1H, brs, 7-OH), 9.58 (1H, brs, 3-OH), 9.37
(1H, brs, 4-OH), 9.21 (1H, brs, 3'-OH), 6.28 (1H, brs,
H-6), 7.69 (1H, d, J = 1.9 Hz, H-2'), 6.88 (1H, d, J =
8.5 Hz, H-5"), 7.51 (1H, dd, J = 1.9, 8.5 Hz, H-6'),
2.32 (2H, m, H-4"), 2.40 (1H, m, H-3"a), 2.20 (1H, m,
H-3"b), 5.39 (1H, t, J = 7.9 Hz, H-5"), 7.76 (1H, brs,
NH-1"); C-NMR (75 MHz, DMSO-d¢) &: 147.0
(C-2), 135.5 (C-3), 176.0 (C-4), 159.5 (C-5), 98.1
(C-6), 162.1 (C-7), 106.3 (C-8), 153.8 (C-9), 103.0
(C-10), 122.0 (C-1"), 115.2 (C-2'), 145.0 (C-3"), 147.7
(C-4), 115.7 (C-5"), 119.9 (C-6'), 176.8 (C-2"), 30.9
(C-3"), 25.8 (C-4"), 47.3 (C-5"). VL EHdi Ly Sk
BHEA ST, WEEhEW 5 N 8-
pyrrolidinone-5-yl)-quercetin.

G 6: HERAR, HIR-Pok RNE =51k
BRI S i@iﬁuﬁ CisH0Og, ESI-MS m/z: 341.0
[M+Na]". "H-NMR (300 MHz, DMSO-dg) 6: 12.49
(1H, brs, 5-OH), 10.77 (1H, brs, 7-OH), 9.19 (1H, brs,
3-OH), 9.16 (1H, brs, 3’-OH), 9.11 (1H, brs, 5-OH),
9.03 (1H, brs, 4-OH), 7.24 (2H, brs, H-2', 6'), 6.18
(1H, d, J = 1.6 Hz, H-6), 6.36 (1H, d, J = 1.8 Hz,
H-8); "*C-NMR (75 MHz, DMSO-d;) 6: 107.1 (C-2),
135.8 (C-3), 175.7 (C-4), 160.7 (C-5), 98.1 (C-6),
163.8 (C-7), 93.1 (C-8), 156.0 (C-9), 102.9 (C-10),
120.7 (C-1'), 107.1 (C-2'), 145.7 (C-3"), 135.8 (C-4"),
146.8 (C-5"), 107.1 (C-6"). LA % 5 ks FEA
—50, WA 6 bt .
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a1 EEMAR, SRR-PH RNV S =1k
BRARF S 4 B B Co3Ha00 145 ESI-MS mi/z: 521.3
[M—H] . 'H-NMR (300 MHz, DMSO-d,) J: 12.34
(1H, brs, 5-OH), 10.54 (1H, brs, 7-OH), 9.55 (1H, brs,
3-OH), 9.39 (1H, brs, 4-OH), 9.09 (1H, brs, 3'-OH),
7.92 (1H, brs, H-2'), 7.59 (1H, d, J = 8.7 Hz, H-6"),
6.84 (1H, d, J = 8.5 Hz, H-5"), 6.26 (1H, brs, H-6),
480 (1H, d, J = 7.7 Hz, H-1"), 402 (2H, m,
6"-OCH,CH3), 1.02 (3H, t, J = 7.1 Hz
6"-OCH,CH3); "*C-NMR (75 MHz, DMSO-d;) ¢:
147.1 (C-2), 135.5 (C-3), 175.8 (C-4), 156.4 (C-5),
98.2 (C-6), 156.2 (C-7), 124.7 (C-8), 148.2 (C-9),
102.8 (C-10), 121.9 (C-1"), 116.1 (C-2'), 144.5
(C-3), 147.6 (C-4), 115.6 (C-5'), 119.8 (C-6"),
106.1 (C-1"), 73.7 (C-2"), 75.1 (C-3"), 71.3 (C-4"),
75.6 (C-5"), 168.5 (C-6"), 13.7 (CH;CH,0-), 60.5
(CH3CH,0-). LA I %l b5 Seik i s 3 A — 5P,
WEE L&Y 7 5 floramanoside Fo

WEY) 8: AR, HMIR-Bk kN5 =&k
AR B Vi34 S BH M Cp1H00 13, ESI-MS mi/z: 479.0
[M—H] . 'H-NMR (400 MHz, DMSO-dy) J: 12.66
(1H, brs, 5-OH), 10.85 (1H, brs, 7-OH), 9.18 (1H, brs,
3", 5'-OH), 8.91 (1H, brs, 4-OH), 7.21 (1H, brs, H-2"),
7.19 (1H, brs, H-6"), 6.37 (1H, d, J = 2.0 Hz, H-8),
6.19 (1H, d, J= 2.0 Hz, H-6), 5.48 (1H, d, J = 7.7 Hz,
H-1"), 3.58~5.21 (5H, m, H-2"~6"); *C-NMR (100
MHz, DMSO-ds) d: 156.3 (C-2), 133.5 (C-3), 177.4
(C-4), 1613 (C-5), 98.6 (C-6), 164.1 (C-7), 93.4
(C-8), 156.2 (C-9), 104.0 (C-10), 120.1 (C-1'), 108.6
(C-2"), 145.4 (C-3'), 136.7 (C-4"), 145.4 (C-5'), 108.6
(C-6"), 100.9 (C-1"), 73.9 (C-2"), 76.6 (C-3"), 70.0
(C-4"), 77.7 (C-5"), 61.1 (C-6")o LA L-H¥E 5 SRR
EHEA Y, % e 8 24 isomyricitrin..

WEY9: SRR, M-Sk N5 —=F 1k
Pk ) N4 WP CisH120s, ESI-MS miz: 321.1
[M+H]". "H-NMR (300 MHz, DMSO-d,) J: 11.88
(1H, brs, 5-OH), 10.78 (1H, brs, 7-OH), 8.86 (1H, brs,
3-OH), 8.17 (1H, brs, 3', 4, 5'-OH), 6.42 (1H, brs,
H-8), 5.90 (1H, d, J = 2.1 Hz, H-6), 5.86 (1H, d, J =
1.8 Hz, H-2'), 5.72 (1H, d, J= 1.8 Hz, H-6'), 4.89 (1H,
d, J=10.8 Hz, H-2), 442 (1H, dd, J = 6.0, 10.8 Hz,
H-3); "“C-NMR (75 MHz, DMSO-d) J: 83.7 (C-2),
72.1 (C-3), 198.0 (C-4), 163.8 (C-5), 96.4 (C-6), 167.3

(C-7), 95.4 (C-8), 163.0 (C-9), 101.0 (C-10), 127.6
(C-1'), 107.4 (C-2', 6'), 146.2 (C-3',5"), 133.9 (C-4').
DL_E$de 5 Sk A -8, s et 9
4 dihydromyricetin.

EY) 10 BENK, HER-B RV =&
AR e N3 B FH s CosH30016, ESI-MS mi/z:
611.1 [M-+H]". '"H-NMR (300 MHz, DMSO-ds)
12.59 (1H, brs, 5-OH), 10.80 (1H, brs, 7-OH), 9.63
(1H, brs, 3-OH), 9.60 (1H, brs, 4'-OH), 9.15 (1H, brs,
3'-OH), 7.56 (1H, d, J = 8.6 Hz, H-2'), 7.53 (1H, brs,
H-6'), 6.86 (1H, d, J = 8.6 Hz, H-5"), 6.38 (1H, d, J =
1.8 Hz, H-8), 6.19 (1H, d, J = 1.8 Hz, H-6), 5.34 (1H,
d, J=7.2 Hz, H"-1); “C-NMR (75 MHz, DMSO-dj)
5: 156.9 (C-2), 133.8 (C-3), 177.8 (C-4), 161.7 (C-5),
99.1 (C-6), 164.5 (C-7), 94.0 (C-8), 157.0 (C-9), 104.4
(C-10), 121.6 (C-1'), 115.7 (C-2"), 145.2 (C-3"), 148.8
(C-4"), 116.7 (C-5"), 122.0 (C-6'), Glu: 101.6 (C-1),
74.5 (C-2), 76.4 (C-3), 71.0 (C-4), 76.9 (C-5), 68.7
(C-6); Rha: 101.2 (C-1), 70.8 (C-2), 70.5 (C-3), 72.3
(C-4), 67.4 (C-5), 18.2 (C-6). LA_I- ¥ 15 SCik it i 3
A5, S E A 10 T

EY 11: FEORAR, BB RN =&
R NI B BAYE ;s C3HagO0445 ESI-MS m/z:
636.0 [M+H]". 'H-NMR (500 MHz, DMSO-d¢) :
12.53 (1H, brs, 5-OH), 10.83 (1H, brs, 7-OH), 9.98
(1H, brs, 4-OH), 8.00 (2H, d, J = 9.0 Hz, H-2', 6"),
7.40 (2H, d, J = 8.5 Hz, H-2", 6""), 7.39 (1H, d, J =
15.5 Hz, H-B), 6.88 (2H, d, J = 9.0 Hz, H-3', 5'), 6.81
(2H, d, J=8.5 Hz, H-3"", 5", 6.40 (1H, d, J = 2.0 Hz,
H-8), 6.18 (1H, d, J = 2.0 Hz, H-6), 6.17 (1H, d, J =
15.5 Hz, H-u), 5.56 (1H, d, J = 8.0 Hz, H-1"), 4.87
(1H, t, J = 9.5 Hz, H-3"), 426 (1H, d, J = 10.5 Hz,
H-6"), 4.11 (1H, m, H-6"), 3.55 (1H, m, H-5"), 3.43
(1H, m, H-4"), 340 (1H, m, H-2"), 2.08 (3H, s,
acetyl); C-NMR (125 MHz, DMSO-d;) d: 156.5
(C-2), 132.9 (C-3), 177.2 (C-4), 161.1 (C-5), 98.7
(C-6), 164.2 (C-7), 93.6 (C-8), 156.3 (C-9), 103.8
(C-10), 120.6 (C-1'), 130.8 (C-2', 6'), 115.1 (C-3',
C-5"), 160.0 (C-4"), 100.7 (C-1"), 71.9 (C-2"), 77.1
(C-3"), 67.8 (C-4"), 73.8 (C-5"), 62.5 (C-6"), 166.1
(C=0), 113.5 (0-CH), 144.6 (B-CH), 124.9 (C-1"),
130.1 (C-2", 6", 115.7 (C-3", 5", 159.8 (C-4""),
169.6 (COO-), 21.0 (CHs3)o LA ¥ 5 Sk iE 5
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AP, MU E A 11 4 3-O-kaempferol-3-
O-acetyl-6-O-(p-coumaroyl)-a-D-glucopyranoside .

AW 12: FER K, CioHi3NsO4, ESI-MS m/z:
268.1 [M~+H]". '"H-NMR (300 MHz, Pyridine-ds) J:
8.60 (1H, brs, H-8), 8.29 (2H, brs, H-2), 6.71 (1H,
d, J=5.8 Hz, H-1"), 5.50 (1H, t, J = 10.7 Hz, H-2"),
5.06 (1H, t, J = 7.9 Hz, H-3"), 4.75 (1H, d, J = 2.7
Hz, H-4'), 433 (1H, dd, J = 2.5, 12.3 Hz, H-5'a),
4.16 (1H, dd, J=2.6, 12.3 Hz, H-5'b); *C-NMR (75
MHz, Pyridine-ds) o: 153.2 (C-2), 150.2 (C-4),
123.2 (C-5), 157.7 (C-6), 140.6 (C-8), 90.8 (C-1"),
75.5 (C-2"), 72.4 (C-3"), 87.8 (C-4"), 63.0 (C-5"). LA
O S SRR A M, M S 12
h IR A% Y

WEY13: A AR CFREE, CH sNsO4S,
ESI-MS m/z: 268.1 [M+H]". 'H-NMR (300 MHz,
Pyridine-ds) : 8.52 (1H, brs, H-8), 8.26 (1H, brs,
H-2), 2.64 (3H, d, J = 3.9 Hz, CH;); “C-NMR (75
MHz, Pyridine-ds) 6: 153.6 (C-2), 150.2 (C-4), 121.3
(C-5), 157.5 (C-6), 140.7 (C-8), 90.9 (C-1"), 75.0
(C-2"), 744 (C-3"), 79.1 (C-4"), 59.3 (C-5'), 39.8
[5-S( = 0) CH3]o PA_E %8l 5 SClikp g S A — 551,
M etk &Y 13 4 5'-deoxy-5'-methylsulphinyl
adenosine.

A9 14: 3 (AR, C4HyN,0,, ESI-MS m/z:
113.3 [M+H]". 'H-NMR (300 MHz, DMSO-dq) &
10.98 (1H, brs, NH), 7.40 (1H, d, J = 7.5 Hz, H-6)
547 (1H, d, J = 7.5 Hz, H-5); “C-NMR (75 MHz,
DMSO-dg) d: 152.0 (C-2), 164.8 (C-4), 100.7 (C-5),
142.7 (C-6). LA EXuds 5 3k 2 A8,
WSEALETY) 14 O JRIBEIE

AP 15: HER A, CeHgN,O, ESI-MS m/z:
123.1 [M+H]". "H-NMR (300 MHz, DMSO-dj) §:
9.03 (1H, d, J = 1.7 Hz, H-2), 8.71 (1H, dd, J = 1.6,
4.8 Hz, H-6), 8.22 (1H, dt, J = 7.9, 2.0 Hz, H-4),
7.47 (1H, dd, J = 4.8, 7.9 Hz, H-5); "C-NMR (75
MHz, DMSO-dg) 6: 152.3 (C-2), 130.1 (C-3), 135.6
(C-4), 123.8 (C-5), 149.1 (C-6), 166.9 (C-7). LA I
Hodl 5 ScivRE A -85, Mtk a 15
hy FH G e o

WEY 16: FIEIRIE A, CigH340,, ESI-MS
miz: 305.0 [M+Na]". 'H-NMR (300 MHz, CDCl;) &
5.34 (2H, brs, H-9, 10), 2.37 (2H, t, J = 7.5 Hz, H-2),

2.00 (2H, q, J = 5.4 Hz, H-17), 1.59~1.66 (2H, m,
H-8a, 11a), 1.26~1.42 (22H, m, CH,), 0.88 3H, t, J =
6.9 Hz, H-18); "*C-NMR (75 MHz, CDCl;) J: 178.9
(C-1), 33.9 (C-2), 24.7 (C-3), 29.1 (C-4), 29.1 (C-5),
29.2 (C-6), 29.7 (C-7), 27.2 (C-8), 130.0 (C-9), 129.7
(C-10), 27.2 (C-11), 29.6 (C-12), 29.5 (C-13), 29.4
(C-14), 29.4 (C-15), 31.9 (C-16), 22.7 (C-17), 14.1
(C-18). LA_E¥cdi 5 semkiram i A — 2", Mke
WEY 16 4 (E)-9-octadecenoic acid.

WEW1T: AtH K, CHgOs, ESI-MS m/z:
171.1 [M+H]". "H-NMR (300 MHz, DMSO-dj)
6.92 (2H, brs, H-2, 6); "“C-NMR (75 MHz,
DMSO-dg) 8: 121.0 (C-1), 109.2 (C-2), 145.8 (C-3),
139.4 (C-4), 145.8 (C-5), 109.2 (C-6), 167.9
(-COOH). LA L%# 5 ScikpiE — 8™, %
AW R 1T I TR,

S

(17 PEZ [s]. —#. 2015.

2] B OBEE, S0k, F MBI S E
TWPERTFURERE (7], b E R TR, 2015, 34(2):
37-44.

3] #HMy, £ W%, ik 55 TR ZE AL )
Moy % E D [ LRy RER 2R, 2010,
27(10): 803-807.

[4] HEE, SR, TR, S BRIk L g
9T [0]. " EEZY, 2016, 47(3): 383-387.

[5] WM, BXEoe, 2 0. BUEZEIRAL A AT ST
[7]. R EPZIE, 2006, 31(19): 1597-1600.

[6] F5EZR, FIE4E, Fhaes, & B LR Ry IR
7 0] HERRZ, 2004, 2(2): 91-93.

[7] Li N, Shao L, Zhang C F, et al. Two new flavonoid
alkaloids from Senecio argunensis [J). J Asian Nat Prod
Res, 2008, 10(12): 1143-1146.

[8] Mo, AomMl, EISC, 55, Wl A9 smiSR p sy it
5i (0], WoRAESEEEZY, 2012, 8(1): 35-37.

[9] Zhang Y, He W, Li C M, et al. Anti-oxidative flavonol
glycosides from the flowers of Abelmouschus manihot [J].
J Nat Med, 2023, 67(1): 78-85.

[10] =Ruthr, B, Wi, 5 R s p iy
B M WE ST [J]. P B A A A A, 2009, 29(9):
1904-1908.

[11] Zhang Y S, Zhang Q Y, Wang B, er al. Chemical
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(2H, m, H-2), 1.26 (18H, brs, H-2~10), 0.83 (3H, t,
J=6.8 Hz, H-11). 34 L B8 et &4 8
/S| iy 1 L 8

WEW 9: KK, 1E 10%M KR LIt
WA, 5 B-75 S B0 B o B, TLC A RE
—3, HBGBERS SR M5 9 %5 B-
1 HS o

&P 10: KK, 7E 10%0M R LI+
BRaE, 5 Op-iE MU, TLC A
RfH—3, HIREEESARE. MGy 10 &
BN B-THEE MY,

Sk
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